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Yo all whonv it may concermn: -

Be it known that I, SYLVANUS ALBERT
REED, a citizen of the United States, resid-
ing in the borough of Manhattan, in the city,
eounty, and State of New York, have Iinvent-

- ed certain new and useful Implovements in
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Selective Systems, of which the following is

a full, clear; and exact description, refemnee

bemw had ‘m ‘rhe drawings forming a part
]16160f

In my patent dated Decembet , 1901, No.

688,118, 1 deseribed my invention of a SyS-

tem of selective signaling based on an adap-
tation of the pI‘IHClple of the Wheatstone
bridge and gave in detail an application of
the same to an intercommunicating party-

line telephone sysvem, and I explmned its

modifications into a central-station system.
I also gave under Figure 10 a diagram of a
modification of such plem in which battery-

contacts were fixed, while one end of each
bridge was virtually shiftable, the other ends

being fixed to one }limb of the loop.

My present invention relatestothe detailed
adaptation of this system to a two-wire-tele-
phone party-line leadinﬁ* from a central sta-
tion through a plmahty of substations-and

capable of belng operated either under the

local-battery or the common-battery system.
Fig. 1 shows an extension of the principle

of I'ig. 9 of my patent above referred to, in

which the loop is broken at G and G’ and
grounds substituted and in which also in-
qtedd of the end of the bridges being united
directly at the point T% Fig. 10, of my pat-
ent they are united mdllectly throuﬂ'h the
common conductor N. Fig.1 gives a graph-
ical representation of the CII’GUII} Fig. 2 is
& kamﬂf telephone-circuit for six stations
on the plcm of Fig. 1 with individual key-
hoard. Fig. 3isa detailed plan of one of the

'Substatlons ABCDEF of Fig. 2 when the

substations are provided with loca,l batteries.
Kig. 4 18 a detailed plan of one of the sub-
stations A B C D K F of Fig. 2adapted to the
operation of the line on the common-bat-
tery system. Iigs. 5, 6, and 7 are detailed
views of the complete station instrument T
prefer to use, Fig. 5 being a vertical eleva-
tion thereof, Fw 6 bemﬂ' a top plan view
with the fmh arm 3 omltted in order to afford
a better view of the relay-arm I, and Fig. 7

variation of the

(No model.)

bemﬂ' also a top plan view similar to Fig. 6,

but w1th the relay-arm L omitted, so as to
afford a better view of the fork-arm 3. Fig.
8 18 a side view of the selective deﬂectmﬂ'
memberor galvanometer Z as it would appear
if looked at from the side in Figs. 3 or 4.
Fig. 9 shows a modification of the member
appearing in Figs. 3 and 4 as the relay-
arm L.

Referring te Fw 1, if a current from the

souree of current II passes in the direction of

the arrows froin p to g through the derived
branches in multiple p M ¢ and p M' g, said
derived branches forming a loop represented
by a circle and having between them a plu-

| rality of bridges AA'NK BB'NK CCNK

DD'NK, in wluch the ends A B C D are per-
manent as to their position with reference to
the branch p M ¢, while the common end K
1s shiftable with reference to the branch p M
¢, then if K be moved from ¢ to palong branch
or limb p M’ ¢ the- progressive Valmtlon of
the potential at K will result in a progressive
potential of any particular
point, such as A’ on the line N, and a position
of K may be found on the limb M’, such as
«, which will result in an equalmatmn of the
potenma,l between A and A’, which are the
extremities of the bridge AA, Similarly a
point, such- as 0, may be found, to which if
K be applied the result will be an equaliza-
tion of the potentials at the extremities B and
B’ of bridge BB and similarly as to the points
¢ d e f and the bridges CC/, DD/, EE’, and
FF’', respectively. N and K thus become
jointly a means for equalizing the falls of po-
tential along the branches M and M’ from the
dividing-point p to the extremities AA’, BB,
CC, DD, EE', and FF' of any selected bmdﬂ'e
The OOIldlthIl of equality of potential be-
tween the extremities A and A’ produces the

result of zero-current in bridge AA' and simi-
larly with regard to each brldﬂ'e, and if each
bridge mcludes a deflecting member, such as

a galvanometer, shown by letters AA BZ,
OA DZ, EZ, and I'Z, then any such ﬂ'a,lva,-
nometer may be seleetwely influenced oractu-
ated by application of the contact K to the
contact-point a, resulting in neutrality in the
corresponding a,ha,nometer AZ, but deflec-
tion—1. €. aetwlty---m all the obhers

| larly the a.pphc,atlon of eontaet K to the pomt |
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b will resulf in a condition of neutrality in
bridge BB’ and activity in the galvanometers
of all other bridges. IHence a selective actu-
ation of the galvanometer AZ BZ CZ DZ EZ
FZ as to rest or deflection is determined and
controlled by the shiftable contact K in con-
nection with the predetermined contact-
points a bcde . In the above illustration
I have taken six bridges; but an indefinite
number could similarly be selectively con-
trolled.

In Fig. 2, M N are telephone-line wires ex-

tending from a central station S through a
pluralityof substations A B CD E F, of which
I have taken for convenience six, although
an indefinite number could similarly be con-
nected to the line. O is a keyboard having
a series of resistances qa ab bc cd de ef fp all
in series with the line-wire M through the
orounds G G'. These resistances have points

~abcde fparranged so that electrical con-

30

35

40

45

- Y3.

55

Go

tact may be made therewith. K is a shift-
able contact connected with the line N. R
is a resistance which is preferably made equal
to the resistance of line M from the central
station to the first substation A. Hisasource
of current having the permanently-located
connections p and ¢ with the ¢ireuit through
the pole-changer P and the key P'. R'is a
key whereby theline M N may be cut off from
normal connection with the switchboard
spring-jack J and annunciator 23, and con-
nected with the keyboard O. Y represents
polar electromagnetsor relays in series in line
M at each station. Z is a deflecting member
or galvanometer in a bridge between M and
N at each station. |

The polar electromaguaets Y have attached
to their armatures 2 the arms L, which are
shown in detaill in Figs. 3 and 4. These arms
are limited in their play by the contacts 13
and 50. For ordinary party-lines I have

found a resistance of five to ten ohms prefer-

able for the polar electromagnets Y.
In order that the talking qualities of the
circuit shall not be adversely affected by the

electromagnets Y, I prefer to place around

each the high-resistance non-inductive shunt
I have shown Z in Figs. 3, 4, and 8 for
convenience as a galvanometer with mag-
netic needle and stationary coii; butl prefer
a galvanowmeter of the d’Arsonval type and
have adopted such type in my regular sta-
tion instrument. (Illustrated in Higs. 5, 6,
and 7.) I have found the most convenient
resistance for this coil abont five hundred
ohms. The needle or index 38 of the galva-

nometer 7Z plays between thestops 8 9 and may

be restored after deflection to a4 medial posi-
tion of stable balance, which 1 will call the
‘““neutral” position, by the retractile spring
36. The needle 38 may have at either end a
flexible extension 35 37, which may be turned
ab right angles, so that it would be perpen-
dicular to the plane of the figure. Fig. 8

shows a side view of galvanometer Z, in which
needle 38 appears mounted on the shatt of a

'F
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magnetic needle 92, which swings inside the
fixed coll 91. o
Elastic extension 37 playsin front of anotch

or indentation 11 in arm L and beitween 1.

and a bracket 39, which may be forked or
mortised, as shown in Ifig. 8. When needle

38 of galvanometer Z is in a neutral position,

then 37 is directly opposite notech 11. For
convenience I will refer to and characterize
the movements of arm L as ‘“ascending” and
‘“ descending,” respectively, ‘‘ascending” re-
ferring to movement away from needle 353 and
““descending” referring to movement toward
needle 38. Similarly, any position of arm L
on the side of its medial position away from

needle 38 I will characterize as an ““elevated”’

position, and, conversely, any position of arm
L on the side of its medial position toward
needle 381 will characterize as a ‘ depressed ”
position, it being understood that the terms
‘“ascending,” ‘““descending,” *‘elevated,” and
‘““depressed” are not used in the sense of up
and down in which they appear as viewed on
the paper in Figs. 3 and 4, but in the special
and technical sense which I have just de-
scribed. Tarthermore, a current of direction
adapted to elevate arm I, I will characterize
as a ‘“‘reverse” current. When the carrent
passes through relay Y in adefinite direction,
(say -+,) then arm L will descend toward nee-
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dle 38, and if 38 has notdeflected from its neu-

tral position then notch 11 will engage exten-
sion 37, and arm L. will be able to reachits ex-
treme depressed position.
lines v, Rigs. 3, 4.) If, however, the needle
338 has deflecited, then notch 11 will not engage
elasticextension 37, but arm L will be blocked
in its descent by extension 37, which it will
press against the support 39, and 1t will reach
only the intermediate depressed position,
(shown at « w.) The non-selective arm L
may be provided with lugs or points, one
on each side of notch 11. These, together
with the pressureof L, operate as means to re-
tain the selectively-actuated deflecting mem-
ber orneedle 38 from returning to the neutral
position after the current ceases so long as L
maintains its blocked position. T'he arma-
ture of relay Y is adjusted so that its bias
toward the nearest pole when Y is not ener-
oized causes sald armature to maintain the

last position in which the current has placed

it, and the relative positions of arm L and
needle 38 are so adjusted that when arm L is
intheintermediate blocked position (shown at

o w) then the armature of Y is a little past its

own medialline of unstable balance and has a
bias away from said line toward the pole to-
ward whichittendsonitsdescent. Therefore
the arm L and needle 38 continue mutually
to block each other even after current has
been cut off. If the currentisapplied in the
reverse direction, arm L will ascend to posi-
tion shown by dotted line « 7 and will release
needle 38. The elevated position of L. may
be merely limited by a stop, and said elevated

position may have no contact-closing fune-

(Shown by dotted
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tion, but may be merely a poise, allowing the ]

needle 38 to swing clear, but fmm which the
descending swing may OI‘l‘leﬂthe

In Figs. 3 and 4 T have added a circuit-clos-
ing funebion to the extreme elevated position
2 1y and have superadded an intermediate
elevated position x z, in which the arm is

‘placed by the contact-breaking spring 10.

These elements and their object will be de-
scribed farther on.

When the carrent is again shut off, arm L
will retain its elevated position on account of
the bias above mentioneds but needle 38 will
be brought back to its neutral position by
spring 36. The arm L and needle 38 in such
relation will serve as a zero-enrrent annun-
clator. |

Instead of relying upon the magnetic bias

i

referred to I may obtain a mechanical bias

by the use of a spring or similar means of
pressure applied to the armature eccentric-
ally, as illustrated in Fig. 9. In this view, 2
is the armature of polar magnetY. L isthe
arm thereto attached. « is the pivot of the
armature, « i 1s the line of one of its elevated
positions, and « w the line of one of its de-
pressed positions, the latter being given in
dotted lines. 13 and 50 are stops, and the
armature 2 i1s shown in full lines resting
against stop 50 in the elevated position and
1S also shown in dotted lines in the depressed
position resting against stop 13. 56 is a ten-
sion-spring exemisinﬂ' 2 pull between a point
of attachment 54 on the armatare 2 be vond
its pivot z and a falerum 53, which is on a
line 57 58, passing through pivot 2 and be-
tween the stops 50 and 13, and which fulerum
must be on the side of pivot = opposite to 54.
It 1s plain that the positions « 2z and « w are
positions of stable equilibrinm and the posi-
tion x 57 is the position of unstable equilib-
rium or balance and that there is a resulting
bias of the armature toward rest against 13
or 50, respectively, according as the armature
may happeu to be placed on one side or the
other of line x 57.

P is a pole-changing switch adapted sud-’|

denly to reverse the cuuent in the portion of
the cireuit to the richt of P. It eonslsts. pref-
erably,of an 1nsulabm0‘ stem (shown in bla.ek)

on which are mounted the elastic switch

members or springs A 4, the stem being mov-
able to and fro past the contact members s/
0 t, in which s/ correspond to a certain cur-
rent direction and o ¢ to a reverse-current di-
rection. During the movement of the stem
electrical connection may be maintained be-
tween the springs /2 + and the battery H
throngh the medium of the brushes 7 £,
adapted to rub against extensions cof the
springs 7. As P is depressed the springs
i ¢ will first press yvieldingly against s /; see-

ond, will suddenl}f pass s/ and snap against

0 t, causing a sudden reversal of eurrent
thnd by moving the stem of switeh P in .‘:L
reverse direction the springs /» ¢+ may be
brought to the original position against s /.

substation.

In order to provide effectively for the sig- '

naling and calling apparatus hereinafter to
be described, means must be provided where-
by in the normal or idle condition of the
line the bridges between N and M, which con-

70

tain the selective galvanometers Z, shall have |
open juncti(m with M at all the substations,

but that said junctions shall be automatically
closed by an action of the central operator
during the period in which a selective signal
is to be transmitted from the central to any

The device I prefer, in order that the
bridges may be normally open at all substa-
tions, but may be closed by the act of select-
ive calling, is illustrated at 10, Figs. 3 and
4. 10 is a contact-breaking spring or other
resilient member controlling at the circuit-
breaking contact 50 the junction of the gal-
vanometer-bridge with the line M. Splmﬂ'

75
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10 1s adapted in strength and play or range

to 1mpel the armature 2 with its arm L, after
current has ceased away from contaet 50
against the bias, which would otherwise hold
1t in position x v against said contact.
range and strength are, however, not suffi-

cient to throw or 1mpel the arm L so farasto

pass the medial line of unstable balance, but
only to place it in the position x z, interme-
diate between x 77 and said medial position.

The

Q0

95

While current is passing in relay Y in a di-

rection to elevate the arm L the spring 10 is

compressed and arm I. reaches the contact
When current

50, closing the bridge-circuit.
ceases, the arm L moves to position zz. The
posmou 2 z of the arm is persistent—that is,
when ne current passes the arm L will, if up,
remain up and resting against the sprmu' 10

In the position zx 2z, necwly but not quite in

contact with 50; but when a reverse current
passes in M t’he arms at all stations will com-
press the springs 10, move to positions x 7,
and close the contacts 50, thus uniting the

| sald bridges to M at all stations so long as

such reverse current continnes.
In orderto transmit a selective call from the
centralstation toanystation, such as E,the op-

erator applies the shiftable contact K to the

keyboard-contact e, as shown in Fi 1g. 2, then
depresses key R’ to connect the keyboal d with
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the line and disconnect the latter from the

Jack J and annunciator 23, then depresses P’
to connect pole-changer P with the particular

keyboard O rather than with some other key-
board to which the current might be sup-

plied through the leads 9+ and 95. Assuming
that the springs i and 7 of the pole- chanfrmn*
key > have been leftnormally in contact w 1th
the contact members s and [, respectively,

. and that the current direction theleby deter-

mmed 1s the one that I have characterized as
‘reverse,” then the closing of key P’ will sup-
ply said reverse current to the circuit and

20

125

132

then during the period while the said reverse.-
current eontmues all the arms L compress
their springs 10 and close the contacts 50,
| thus brmfrlng all the galvanometer blldges_-




I0

,-'uq"' '

into the circuit. All needles 38 except that
at station E then deflect. The operator next
depresses.pole-changing key P, which causes
the springs /i 2 to slide over s [, respectively,
and to snap against o f, respectively, thus
suddenly reversing the current from H. The
brushes 7 maintain contacts respectively
with the shdmg extensions of the springs /i 7
during the depression of the key P.  The
effect of the sudden reversal of current is to
cause all the arms L to descend, instantly
breaking the bridge-contacts 50, as a result
of which all the deflected needles 33 start to
return to the positions of rest or neutrality
opposite the notches 11. By original adjust-
ment of the clearance and of the lead fur-
nished by the projecting points or lugs of

- noteh 11 the arms L overtake the deflected

20
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needles before they arrive at the neutral or

undeflected position and clamp or retain

them against the brackets 39, being them-
selves thereby blocked in the intermediate
position & w and prevented from descending
to the extreme position & v, at which the sig-
nal and telephone-controlling contact 13 is
made. Thearm L atstation E, however, not
being blocked descends to the position x v
and reaches the contact 13 above mentioned.
The operator then opens switch P, thereby
shutting off the battery connection from the
keyboard O. The arms L remain, however,

as left, inasmuch as the positions zw and xv

are both past the medial iine of unstable bal-
ance of the armature, and they are retained
in such positions by the bias of said arma-
tures away from sald line. The operator
then may manipulate key R’ to disconnect
the lines M N from kevboard O and to con-
nect them with the switchboard for signaling
and talking.

When it is desired to restore the line to
normal or open condition, the keyboard O is

. again connected to the lines M N by key R’

45

and key P’ isoperated to connect the battery

II with the circuit. The pole-changer P hav-
ing been previously returned to its original
or normal position, with springs.% 72 in con-
tact with members s and /, Iesnectwely, the

~current which passes will be of the direction

55
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first applied—namely, the so-called ‘“‘reverse
current”’—which will operate to cause all the
arms L to ascend and to release all the nee-
dles 38, which needles then under the influ-
ence of spring 36 tend to return to neutrality.
Theinstant the arms L reach contact 50, com-
pressing spring 10, the bridges are restored
and the needles 33 deflect. |
been left at ¢, then the deflection will be the
original selective deflection. If contact k&
has, however, been removed, then the deflec-
tion will be one of a more or less complex

. character, due to a division of the current

between wire M and the bridges. This de-
flection during the action of restoring the
line to normal condition is, however, a mat-

If contact &k has

i
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ately raises key I?’, thereby cutting off the
current from the keyboard, whereupon the
springs 10 break the contacts 50, the needles
38 all return to the neutral or undefiected
positions opposite the notches 11 of arms
L. The arms I. remain in the positions « z

‘against springs 10 on account of the bias
previously referred to.

The operator then
raises key R, disconnecting the line from
the keyboard O and restoring 1ts connection
with the jack J and the drop 23.

The arm L only when in its extreme de-

pressed position, but in no other position,

‘the condenser 34 and bell 12.

closes the normally open operative contact

13, which contact controls the signaling and

talking circuit. Such circuits may be ar-
ranged in a variety of ways; but I prefer the
plan showu in Fig. 4 for a common-battery
system -and that shown in Yig. 3 for a local-
battery system.,

In Fig. 3 the closing of the selective con-
tact 13 completes when the hook-switeh 41 is
down a bridge between 17 and 45, interrupt-
ed only by the condenser 34. This bridge
may be traced from 45 through «, 13, 34, 12,
17 to 21. 12 is a high-resistance polarized
ringer and may be actuated by an alternat-
ing current propagated through the line-
wires M N, the jack J, and the cord-conduec-
tors from a magneto - generator connected
with the cord-circuit by the usual ringing-
key. This alternating current will not af-
fect the low-resistance relays Y.

When the receiver 19 is removed from the
hook 41, the contact 48 is closed and thé re-
ceiver 19, with the Induction secondary 44,
1s brought into the bridge 45 21, shunting
The hook-

switech 41 also by means of the insulated

block 14 closes the cireuit of the local battery

18, which includes the transmitter 20 and the

induction primary 49. Thisstation then has
1ts transmitter and receiver in effective rela-

‘tion to the line for talking and listening; but

all other stations, having their bridges 45 21

i iInterrupted by the open contact 13, are un-

able to talk orlisten through the line. This
arrangement thelefore results in a privacy
system

In the circult represented in Kig, 4, which

1s what I preter for adaptation to the condi-
i tions of a common-battery system, the effect
of closing contact 13 in consequence of a se-

lective call to a particular station is that
when the hook-switeh 41 is down the con-
denserand polarized high-resistance ringer 12
are in series in the bridge 45 21, which bridge
may be traced from 4.5 through x, 13, 34, 12,
17,150 21. Analternating carrent propagated
through theline from a magneto-generator at

the central station will then actuate the bell

12,but will notaffect thelow-resistance relays
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Y. Whenthe hook-switch 41is up,the bridge- -

| eireuit 45 21 includes the transmitter 20, the
hook-switeh 41, the contact 42,

and the in-

ter of indifference, as the operator immedi- i duction primary 43,while the receiver-circuit

I30
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currents may be supplied to the line.

- 787,860

is completed for alternating voice-currents | of its crotch 4. This fork plays up and down -
through contact 48, induection secondary 44,

and condenser 34.

A battery bridged between the cord strands
at the central station will then when the plug
of the cord is inserted in the jack J energize
thetransmitter-circuit and bring this selected
station into effective relation with the line
for talking and listening, while all other sta-
tions on account of having contact 13 open

will be unable to talk or listen through the

line.

The tip and sleeve-springs of jack J must
be connected,respectively, toline-wires N and
Minarelation to the common-battery-current
direction such that said current direction
will when the plug is inserted in the jack
tend to depress and not to elevate the arm L
at the various stations of the line.

If the operator before applying the reverse
current has placed his contact K on b, for

example, in order to call station B, then dur-
ing the period while the reverse current con-
tinues all the needles are deflected except
that at B, which remains at neutral position.
The ¢ircuit is then in its selective condition
so long as said reverse current continues,.

- "T'he instant the operator moves pole-changer

switch P with the snap action previously re-

ferred to the arms L start to descend and the |

bridges are instantly broken, the effect of
which is to cause all the deflected needles to
start o return to the position of rest or neu-
trality opposite the notches 11. As before
referred to, the arms L overtake the deflected
needles before they reach their medial posi-
tions, clamp them against the brackets 39,
and are themselves blocked in the third po-
sition « 20. The arm at the selected station
reaches the fourth position x v and closes the
contact 135, which completes the normally
open bridge 4513 21 between M and N, which
1s then the only bridge between said lines
effective for signaling and talking. The op-
erator then disconnects the keyboard by key
R', which also connects the line with the
spring-jack J, whereby signaling and talking
The
ground & is then an open end of the line M
and does not affect the circuit.

There are other possible ways consistent
with the practice usual in common-battery
systems of arranging the transmitter, re-
ceiver, and signaling apparatus in the bridge
45 13 21, said bridge being selectively closed
through contact 13, and I do not confine my-

self to the special arrangement of the said
transmitter, receiver, and signaling appa-

ratus shown in Fig. 4.

In order that the calling subscriber may
have his connection with the line during a
call which he requests to be made by the cen-
tral operator for another subseriber either on
this line or some other line, in the case both
of the local and common battery systems, I
provide the fork or bolt 3, Figs. 3, 4, and 8,

‘l

opposite the extension 35 of the needle or arm
of the galvanometerZ. Itisoperated by key
46 and retracted by spring 47. The stem of
key 46. may comprise a compression-spring

7o

(not shown in the drawings) to relieve excess-

1ve pressure in cperating it manually. The
fork or bolt 3 has a croteh 4, which can when
the needle isneutral engage an elastic exten-
sion 35,which hasa position preferably at right
angles to its line of motion; butiftheneedleis
deflected the fork isblocked on account of said
extension 35 being interposed between one of

‘the shoulders of the fork and the bracket 40,

which may be forked. After a subseriber
calls the central operator through the agency
of switch 5, as will be hereinafter described,
he may then release switch 5; but he will con-
tinue to hold down key 46 until he receives
an answer from the central operator. The
central operator effeets this object by first

operating her key R’ to conneet up the key-

board, then placing the contact K at someo
point, such as p, on the keyhoard predeter-

‘mined for the effect of deflecting all the gal- -

vanometer-needles without exception. |

The caller’s needle heing locked in medial
position by his act in holding down key 46 is
the only one not deflected. Therefore when
the central operator first elevates and then
depresses all the arms L by manipulation of
switches P and P’ every arm L is blocked ex-
cept thatof the caller. Thearm L atthe call-

er’s station reaches the signaling-contact and

enables the bell-signal to be made in the man-
ner formerly described.
hears his signal, he takes his receiver off the
hook and can talk to the central operator,
all other stations being locked out. When

he has given the central operator the desired

number, he again in case his desired number
is on the same party-line holds down key 46,
while the central operator first elevates all
arms L, including that of the caller, then
makes the contact on the keyboard to call the
desired station, and then operates the calling-

switches P and P, which operation deflects

all needles 38 except that of the called sta-
tion and that of the calling station, the latter

being prevented fromn deflection by the key

46 and which operation also on reversal of
current depresses all arms L, the result of
which is that not only is the called station
connected up to the line, butalso the calling
station. In case the call is for some other
line the caller may release his key 46 as soon
as he is answered. The bolt or fork 3 also
operates as a lock-out device for preventing
any subscriber from calling the central opera-
tor while the line is busy, as will be deseribed

| farther on.

For calling the central station I prefer in

case of a local-battery system the magneto-

generator 16, Iig. 3, included serially in the
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bridge 25 27 between M and N, the bridge be-

ing interrupted by the condenser 22, the gen-

having blunt tines or shoulders on each side | erator-switeh 26, and the switch 5, the latter
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making contact at 15 and being restored after ] line, or there may be a single standard ke}-'

depres&lon by the retractile spring 6 and lim-
ited by the stop7. When the lineisidle, the
key R'is open and the drop 23, Fig. 2, or other
signal-receiving deviceisbrid ﬂ'ed betweeﬁ the
lme wires M and N. When switch 5 and
switeh 26 are closed and generator 16 1s op-
erated, the drop 23 will be actuated in the
usual manner; butthecalling-current Wlllnot
affect the 1ow resistance relays Y.

In the case of the common-battery system
illustrated by IKig. 4 the switech o closes,
through contact 15, a bridge 25 21 between
M and N, which bridge includes the galva-
nometer Z. At the central station when the
key R’ is in normal position, as shown 1n
Fig. 4, the common-line signal-battery 24 in-
cludes this particular line M N in maultiple
with other lines between the common con-
ductor 100 and the ground G*, the circuit of
this particular line being traceable from bat-
tery 24 through line-annunciator, drop, or
other signal-receiving device 23, jack J, con-
tact 101, line-wire N, 21, 17, 7, 15, 5, 25, line-
wire M, grounds G and G*® back to battery
24. 'T'his bridge is normally open at 15; but
by closing this contact through the agency
of the movable switch member 5 the drop 23
will be effectively operated. When a plag
18 inserted in jack J, thecontact 101 18 broken
and the battery 24 is out of circuit with this
particular line.

The movable switech member or calling-key
5 has an extension which may rest loosely on

fork 3, so that fork 3 ecan be depressed 1nde-
pendently of switech 5 for the purposes for-

merly deseribed; butswiteh 5 cannot be op-

~erated independently of fork 3, but is blocked

thereby if fork 3 is blocked by the extension
35 of the selectively-operated deflecting mem-
ber or needle 38. Thereforeif the needle 38
is deflected, which is the condition when the
line is busy, the switech member 5 cannot be
effectively operated; but it can be effeetwely
operated 1if the needle extension 3518 1n neu-
tral or nndeflected position, which is its con-

dition when the line is idle.

It is evident that in both the local- b&ttery
and the common-battery systems of calling or
signaling to the central exchange the call-
ing-switch 5 can be operated onlv when the
fmk 3 18 free to move. 'This arrangement
therefore constitutes a lock-out system for
callingthe centralstation. Imayalsoprovide
a visual busy-signal 52, attached to or prefer-
ably linked Wlbh the arm I. and playing 1in
front of a window 51, and therefore only ex-
posed when the arm L is down and the line
busy.

In order to produce the proper relation be-
tween the resistances on the keyboard and
those in the line, either theline may be taken
as it is with the 1nterstation resistances,

such as result from the accidents of sub-

seribers’ location, and the keyboard may be

adapted to such line, in which case there | Figs. 3 and 4.
will be a separate keyboard for each party- 1 ized electromagnet Y.

those of such standard.

tion at 35" in Figs. 6 and 7.
- against which extension 385" may be elastic-
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bomd for a plurality of party-lines and such
lines brought to adaptation to the standard
keyboard by the interpolation of resistances
in the line and by the substitution of dummy

apparatus for stations lacking to make up

the standard number. A certain standard
will then serve for all lines not having a
greater number of stations or any greater
interstation resistances on wire M than
The former plan 1
denominate the ‘““‘individual-keyboard” sys-
tem and the latter the “common-keyboald 7

svstem.

70

75
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The plan illustrated in Fig. 2 and hereto- |

fore described shows the mdlwdu@l-keybomd

system, whichisthe typical plan. Inthissys-
tem the keys R’ and P’ appertain to the key-
board O exclusively. The former, R’, serves
to determine the connection of the line with
either its line-jack J or its keyboard O, while

the latter, P’, serves to control the connection

of the calling-key P and battery II with the
particular keyboard O, said calling-key P and
battery H being common toall keyboards con-
trolled by one operator. The wires 94 95 1n-
dicate leads to the keyboard of some other
party -line entering the same switchboard.
The cord-cireuits ha,ve no change made from
their usual character. |

Kig. 5is a vertical elevation, and Figs. 6 a,nd

7 are top plan views, of the practlcal station

selective instrument I prefer to use. 'This
instrument corresponds to Figs. 3 and 4, omit-

ting the telephone and ringer sets therein
In Figs. 5, 6, and 7, Y 18 the polar

shown.
electromagnet, polarized by the two bar-mag-
nets69%9and 70. Zisthe swinging coil of a gal-
vanometer of the d’Arsonval type. 73 and 74
are pole-pieces attached to the opposite ends
of the same bar-magnets 69 and 70, which
serve to actuate the polar electromagnet Y.
71 1s a soft-iron core supported by the non-
magnetizable piece 72, attached to the pole-
pieces 73 and 74. The coil Z swings freely

in the plane of Fig. 5 in the annular space be-

tween 71, 73, and 74. Sald coil carries the
index arm or needle 38 and is restored to the

medial position after deflection by the retrac- .

tile spring 386, (shown in dotted line,) said
spring being adjusted by the serew 77.
or needle 38 isrigid as to flexion in the plane
of the paper, but is elastically flexibleat about
its middle portion to movement perpendicular
to said plane. The outer end or extension ot

armor needle 38 isthickened perpendicularto

the plane of the paper, asshown iIn cross-sec-
39" is a bracket

ally pressed and which corresponds to the

- two brackets 39 and 40, Figs. 3, 4, and 8,

whose functions it unites in one. 8 and 9

are shoulders in the frame, which act as lim-
iting-stops to the oscillations of needle 38 and
correspond in function to the stops 8.and 91in-
2 is the armature of the polar-
It carries the arm L
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and plays between the contacts 13 and 50 in |

a plane at right angles to that of Fig. 5, but
1s held nmma,lly a short distance away fl'om
contact o0 by spring 10, which bears against
the adjusting-screw 73. When current of
the proper direction passes, armature 2 com-
presses spring 10 and closes contact 50, which
contact connects conductively with one of
the leads of coil Z, the other lead of coil Z be-
ing connected to line-wire N, as shown at 21
in Flﬂ‘s 3 and 4.

The armature 2 is in conductive connec-
tion, preferably through the frame, with line-
wire M, as illustrated at 45 of Figs. 3 and 4.
Therefore when armature 2 makes contact
with 50 the coil Z is brought into a bridge

between M and N, but when said contact is

broken the coil Z is out of cireunit. The con-
tact-serew of 13 i1s so adjusted that when arm
or needle 38 is undeflected the notch or slot

11 in the end of arm L can engage extension

35', and said arm L can then passto a position
where armature 2 can reach the contact 13;
but the adjustment of 13 is also such that if
arm or needle 38 is deflected to either side of
1ts neutral position then one of the shoulders

of noteh 11 presses 35’ elastically against |

bracket 39’, and the thickness of 35 is suffi-
cient to prevent armature 2 from reaching
contact 13. In order to allow the plojeetinﬂ'
points or lugs on either side of notch 11, here-
tofore desel 1bed to pass clear, a slot 1s made
in the bracket 33’ as shown in Fig. 5.

Bracket 39, in connection Wibh lever 3,
Figs. 5 and 7, fulfils the funection performed
in Kigs. 3, 4, and 8 by bracket 40 in connec-
tion with fork 3, thereby reducing the mul-
tiplicity of partsrequired in the arrangement
illustrated in Figs. 3, 4, and 3. -

In Figs. 5 and 7 lever 3, which is pivoted
so as tooscillate in a plane at right angles to
that of Fig. 5, has the slot 4, which can en-
gage extension 35" when the latter is in me-
dial position, but which will be blocked by
extension 35" when the latter is detlected.
When extension 35" blocks lever 3, the for-
mer 12 pressed elastically afmmst bracket
39" just as in the arrangement illustrated in
Kig. 8 the extension 35 is pressed elastically
afra,mst bracket 40 by one of the shoulders of
bolt 3. The spring-switeh 5, Figs. 5 and 7,
is linked to lever 3 at S0, so that normally it
refracts lever 3 away from extension 35"; but
1t may be pressed down by key or button 46
toward the contact 15. Contaect 15 is so ad-
justed as to its dlstanee from spring-switch
5 that when extfension 35" is interposed by de-
flection between one of the shoulders of le-
ver 3 and the bracket 39 then contact 15 can-
not be reached by spring-switeh 5; but that
if extension 35" is in its normal undeflected

position then lever 3 can reach contact 15.

T'he tongue ¢ slides in a groove in the frame
and operates as a guide for lever 3.

In case the common-battery system, such
as 18 shown in Fig. 4, is used then, referring

‘exchange will thereby be operated.

‘and the condenser.

tion with contact 50, and spring-switch 5 be-
ing in conductive connection with the frame
the line-wire M will be connected with the
line-wire N through coil Z when contact 15
18 closed, and the line-signal at the central

case of the local-battery system (illustrated

in Fig. 3) the contact 15 will be insulated.

from 50, but will be in conductive connection
with line N through the magneto-generator
The closing of contact
15 will then complete a bridge between line-
wire M via the frame of the instrument,
spring-switch 5, contact 15, condenser, mag-
neto-generator switch, and magneto-gener-
ator-to line N. The subscriber will thus be
enabled to generate an alternating current

which will operate the line-signal at the cen--

tral exchange. Inthearrangementshown in

Fig. 3 the switch-key 5 is for convenience of
1llustration interposed between the generator

16 and line N, whereas in the atranfremeut
just deser ibed (illustrated in Figs. 5 “and 7
the condenser and the line M. The effect,
however, will be the same.

Spnnﬂ' 81 (shown in section in I‘ln" 7) is a
compression member provided in order t0 re-

lieve excessive pressure against extension

35" when key 46 is operated manually. The

In the
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the switch-key 5 will be electucal]y between -

95

strength of spring 81 is sufficient to allow.

smtch 5 to be pressed to a sufficient contact;
with 15, when the needle 38 is undeflected.

100
When the switch 5 comes to a bearing on

contact 15 or when the needle 38 being de-

flected the lever 3 comes to a bearing on nee-
dle 33, the spring 81 will then yield to fur-
ther pressure until the button reaches a stop,

such as would be afforded by the side of the

box, as shown in section at 98, Fig. 5

In the arrangement shown in Figs. 5 and 7

the fork-lever 8 cannot be operated as a
means of locking extension 35" without at
the same time closing thecontact 15, whereas

1068
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in the plan shown in Figs. 3 and 4 the bolt -

or fork 3 can be operated independently of
switeh 5, but switch 5 cannot be operated

independently of fork 3. The latter arrange-

mentis preferable undersome circumstances,
but is not necessary in others.

In Fig. 5 the busy signal 52 is shown as

attaehed to the end of a lever pivoted at 99
and adapted to be reached and operated by

the movement of armature 2 toward contact

13. This arrangement differs from the plan
1llustrated in Figs, 3 and 4, where the busy

IT5
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signal is duectly attached to armature 2. I

do not, however, confine myself to the plan

shown in Figs. 3 and 4, but may also use that

shown in Fig. 5 or any other equivalent
method.

The entire instrument 111ubtrated in Ifigs.
5, 6, and 7 is self- contained and may be
mounted in a separate box and have proper

125
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wiring connegctions with the telephoneset and

line- eres or may be mounted in the same

to I'ig. , contact 151s in conduetwe connec- | box or receptacle with the telephone set or
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portions thereof. I haveshownat 97 ascrew
for attaching the instrument to the inclosing
case or hox, |

ITaving deseribed my invention, what I
claim as new, and desire tosecure by Letters

‘Patent, is—

1. In aselective system, an electrie circuit
havingderived branches in multiple; a sonrce
of current; a common conductor having con-
nection with one of the derived branches; a
plurality of bridges extending from another
derived branch to the common conduector;
and means for equalizing the falls of poten-
tial along said derived branches and the said
common eonduet()r from the dividing-point
of said derived branches to the respecbw
extremities of any selected bridge, substan-
tially as described.

2. In a selective system, an electric circuit
havingderived branchesin multiple; asource
of current; a common conductor having con-

nection with one of the derived branches; a

plurality of bridges extending from another

derived branch tothe common conductor; and
means for adjusting the ratios of the resist-.

ances along the branchesrespectively and the

common eonduetor from the dividing-point

of the said branches to the extremities of any
selected bridge, to produce an equality of po-
tential at such extremities, substantially as
described.

3. In a selective system, an electric cirenit
having non - variable derived Dbranches in
multiple; a source of current; a common
conductor having variable connection with
one of the derived branches; a plurality of
bridges having non-variable connection with.
another derived branch and extending from
sald branch to the common conductor and
having non-variable connection with the said
conductor; and means for shifting the said
variable connection of the common con-

“ductor to produce an equality of potential at

the extremities of any selected budﬂ'e sub-

-stantmlly as described.

4. In a selective system an electric cireuit
having derived branches in multiple; asource
of current having its points of connection to
the loop permanen‘tly located on the same;
a plurality of bridges between the derived
branches; and means for equalizing the falls

of potential along said branches respectively

from their dividing-point to the extremities
of any selected bridge, Substantlally as de-
sceribed.

5. In a selective system, an electric circuit
having derived branchesin multiple; asource
of current having its points of connection to
the loop permanently located on the same;

a plurality of bridges between the derived

branches; and means for adjusting the ratios
of the resistances along said branches re-
spectively from their d1V1d1n -point to the
extremities of any selected br 1dﬂ'e substan-
tially as described.

6. In a selective system, an electric circuit
having two non-variable derived branchesin

q'

mally open junction therewith;
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multiple, said derived branches forming a
closed loop; a source of current having 1ts
points of connection to the loop permanently
located on the same; a common conductor
having variable connection with one of the
derived branches; a plurality of bridges hav-
ing non-variable connection with the other
derived Dbranch and extending {from said
branch tothe common conduector and having
non-variable connection with the said con-
duactor; and means for shifting the said vari-
able connection of the Sdld common c¢on-
ductor Lo produce an equality of potential at
the extremities of any selected brldﬂ*e sub-
stantially as described.

7. In a selective system, an electrie cireuit
having derived branchesinmultiple; asource
of current adapted for location in the circuit;
a plurality of bridges between the derived
branches and having normally open junction

therewith; and means for automatically clos-

ing said normally open junctions to estab-
lish electrical communication between the
branches along each bridge, substantially as
described.

8. In a selective system, an electric cireuit
having derived branches in multiple, said de-
rived branches forming a loop; means for
passing an electric current in either direction
through thesaid circuit; a plurality of bridges
between the derived branches and having nor-
mally open junction therewith; means for
closing said normally open junctions, where-
by the circuit mmay be put into condition to

transmit aselective call; and meansforequal-

izing the falls of potential along said branches
respectively from their dividing-point to the
extremities of any selected bridge, substan-
tially as described. |

9. In a selective system, an electric ecircuit
having derived branches in multiple, said de-
rived branches forming a loop; means for
passing an electric eurrent in either direction
through the said circuit; means for suddenly

70
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reversing said current; a plurality of bridges

between tnederived branchesand havingnor-

closing said normally open junctions, where-

by the cirecuit may be put into condition to

transmitaselectivecall; and means forequal-

izing the fallsof potential alongsaid branches

respectively from their dividing-point to the
extremities of any selected bridge, substan-
tially as described.

10. In a selective system, an electric circuit
having derived branches in multiple, said de-
rived branches forming a loop; a central sta-
tion and a plurality of substations in said ctr-
cuit; means at the central station for passing
an electric currentin either direction through
the said circuit; a plurality of bridges, one at

means for

II5I
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each substation, extending between the de-

rived branches and having normally open

130

junction therewith; meansoperated from the
coentral station for closing said normally open
junctions; and means for equalizing the falls
| of potential along said branches respectively.
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from their dividing-point to the extremities
of any selected bridge, substantmlly as de-
scribed.

11. In aselective system, an electriccir cmt
having derived branches in multiple, said de-
rived branches forming a loop; acentral sta-
tion and a plurality of substatlons in said eir-

cuit; means at the central station for passing |

an electl ic currentineitherdirection through
the said loop; a plurality of bridges, one at
each substation, extending hetween the de-
rived branches a,nd having normally open
junction therewith; a plurality of relays, one
at each substation, in one of the derived
branches, each lelay related to the bridge-
junction at 1ts station to close the same dur-
ing the passage of a current through said
branch, whereby the central station may put
the circuit in condition to transmit a selective
call; and means at the cenfral station for
equalizing the falls of potential along said de-
rived branches respectively from their divid-
ing-point to the extremities of any selected
bridge, whereby the central station may send
a selectwe call thioufrh said clrcmt substan-
tially as described.

12, Inaselective system, an electrie circuit

havingderived branchesin multiple; a source

of ¢urrent capable of being applied at fixed
points in the cireuit; a plurality of bridees

between the derived branches having nor-
mally open junction with one of the branches;
non-selective means in that branch for auto-
matically making and breaking said junc-
tions, to establish electrical eommunication
between the branches along each bridge; a
selectively -actuated defleeting member in-

cluded in each bridge, adapted to actuate se- |

- lectively during the period of junction of the
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bridges, substantlally as described.

13. In asgelective system, an electric circuit
having derived branches.in multiple, one an
e’ﬁ;ternal line, and the other an internal line;
a source of current adapted for location in
the circuit; a plurality of bridges between
the derived branches having 1101‘11:1&1137 open
junction with one of the branches; non-se-
lective means in that branch for automat-
ically making and breaking said junctions,

toestablish electl icalcom mumcatlon between |
the branches along each bridge; a selectively-

actuated deflecting member included in each
bridge, adapted to actuate selectively during

the period of junction of the bridges, sub-

stantially as described.

-14. In aselective system, an electric eircuit
havmﬂ' derived branches in multiple, said de-
rived branches forming a loop; a plurality of
bridges between the derived branches and
having normally open junction therewith; a
plurality of relays, in one of the derived
branches, each relay related to the open junc-
tion of one of the bridges to close the same
during the passage of a current through the
branch containing the relay&, and means for

E

passing a current through the branch con-
taining the relays, substantially as described.
- 15. Inaselective system, an electrie cirenit
having derived branches in multiple, one
branch being external and composed partly
of ground, the other being local and of specific
remstance high compa,led with the external
branch; a source of current; a plurality of
br].dges between the derwed branches; and

‘means for edualizing the falls of potentlal

along said branches respectively from their

dw1dm'r-p01nt to the extremities of any se-

lected bridge, substantially as déscribed.

16. In aselective system, an electric ¢iretiit
having derived branches in multiple, one
blanch being external, the other being local
and of speclﬁe resistance high compared with
the external branch; a central station at
which the local branch is located; a plurality
of substations along the external branch; a
source of current; a plurality of br1dges,
each at a substa,tion, and extending between
the derived branches; and means at the cen-
tral station for equalizing the falls of poten-
tial along said branches respectively from

their dividing-point to the extremities of any

selected bridge, substantially as described.
17. In & selective gystem, a central station

and a plarality of substations; aline-wire ex-

tending between the central station and the

plarality of substations; a second line-wire

extending between said central station and
substations and grounded beyond the outer-
most substation and connected to a keyboard-
conductor at the central station; a keyboard
with predetermined points at the central sta-
tion to one end of which is connected the in-

ner end of the grounded line-wire, the other.

end of said keyboard being grounded; said
grounded line-wire and grounded keyboard
forming a closed loop; a source of current
at the central station transmitting current
through the inner and outer limbs of said
closed loop in multiple; a common econductor
connected to the central-station end of the
non-grounded line-wire and having shiftable
connection with the predetermined points on
the keyboard; a plurality of bridges extend-

| ing between the line-wires; and signaling

and talking devices interposed in said result-
ing 011‘011113 at the .substations, substantmlly
as described.

18. In a selective system, a central station
and a plurality of substations, a line-wire ex-
tending between the central station and the

plurality of substations; a second line-wire

extending between said central station and

‘substations and grounded beyond the outer-

I most substation and connected to a keyboard

-

at the central station; an electromagnetic
motor device in the ﬂrounded line-wire at
each substation; a keyboard conductor at
the central sta.tion toone end of which is con-
nected the inner end of the grounded line-
wire, the other end of said keyboard-conduc-
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tor being grounded; said grounded line-wire

‘and grounded keyboard forming a closed

loop; a source of current at the central sta-
tion transmitting current through said closed
loop; a common conductor connected at the
central-station end of the non-grounded line-
wire and having shiftable eonneetlen with

predetermined pomte on the keyboard; a
plurality of bridges extending between the |

line-wires; signaling and talking devices in-
terposed in said brldn'es at the substatlous

‘substantially as deserlbed

19. A selective system comprising a polar-
ized relay, a pivoted armature therefor, hav-
ing arange of play acrossa medial line of un-
stable balance and a bias away from said line
on either side thereof according to the direc-
tion of the carrent last passing through the
relay, said line of unstable balance and said
bias existing during non-passage of current
in the relay, a circuit-closing contact in the

path of movement of the pivoted armature, |

and a resilient member to impel the arma-
ture, against its bias, away from the contact

when the armature is not impelled toward

the contact by current passing in its-relay,
said resilient member being of range and
strength inadequate to impel the armature
far enough from the contact to pass the me-
dial line of unstable balance,in combination
with a eircuit having derived branches and
selective devices connected therein between
points which may be caused to be at equal
potential, a shiftable connection and a source
of earrent, substantially as described.

20. A selective system comprising a poiar-
ized relay, a pivoted armature therefor, hav-

ing a range of play across a medial line of

unstable balance and a bias away from said
line on either side thereof according to the
direction of the current last passing through
the relayv, said line of unstable balance and
said bias existing during non-passage of cur-

" rent in the relay; acircuit-closing contact in

the path of movement of the pivoted arma-

- ture on one side of said medial line; a re-
- gilient member toimpel the armature, against

50
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63 rent and a circuit of three main conductors |

its bias, away from the contact when the ar-
mature 1s not impelled toward the contact by
current passing in its relay, said resilient
member being of range and strength inade-
quate to impel the armature far enough from
the contact to pass the medial line of un-
stable balance; aselectively-actuated deflect-
ing member 1n circuit-with the said circuit-
closing contact;
the other side of said medial line from the
sald circuit-closing contact, positions of ef-
fectiveand non-effectiverelation respectively

to sald selectively-actuated deflecting mem-

ber, the armature being moved into said po-

sitions by a reverse current, subgtantially as
described.

21. In a selective system, a source of cur-

sald armature having, on

Y
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selective devices included in the circuit be-

tween points which may be caused to be at
equal potential, relays in said circuit in Se-
ries relation thereto, and a shiftable connec-

tion between a part of the circuit and said
source for selectively causing equality of po-.

tential to exist at the ferminals of any de-
sired selective device, substantially as de-
scribed.

22. In a selective system, a source of cur-
rent and cireuit of three main eenduetore, SG-
lective devices included in the circuit be-
tween points which may be caused to be at
equal potential, signal - operating means in
series relation to the circuit, said means be-
ing controlled by the selective devices, in
combination with a shiftable connection be-

tween a part of the circuit and said source

whereby the potentials at the terminals of any
selective device may be caused to be equal,
substantially as described.

23. In a selective system, a circuit of three
main conductors provided with a plurality of
| selective devices adapted to be connected
between points which may be caused to be at
equal potential, relays in series relation to

the circuit for effecting the connections of

said selective devices and controlling means

between the selective devices and the relays

whereby the latter may be operated for a

different purpose, only when their respective
selective devices are not actuated, in combi-
nation with a source of current for energiz-
ing said relays and a shiftable connection be-
tween a part of the eircuit and the source for
selectively causing equality of potential to
exist at the terminals of any selective device,

substantially as deseribed.
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24. In a selective party-line syetem a line-

circuit comprising signaling means in nor-
‘mally open bridges, relays in series with the.
line for closing said bridges and electrical

selective devices included in the circuit and

of current and a shiftable connection at the

operating - station for selectively causing

equality of potential to exist at the terminals

of any desired selective device, whereby one
' of said bridges may be closed to the execlu-
sion of the others substantially as described.

25. In a selective party-line system, three

main conductors, normally open bridges at
-the substations between two of said conduc-
tors, relays in series with one of said con-
ductors adapted to close said normally open
‘bridgesin combination with selective devices

connected in thecircuit between points which

‘may be caused to be at equal potential and a
shiftable connection at the operating-station.

for causing equality of potential to exist se-

105

adapted when actuated to prevent the closure
of said bridges, in combination with a source

IIO

I15

120
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lectwely at the terminals of any selective de-

vice and means for energizing said relays,
substantially as deseribed.

26. A telephone party-line Syetem cempus-

130
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ing signaling apparatus in normally open

~ bridges of the line at the substations, circuit--

closing means for each bridge, in combination
with a plurality of selective devices adapted
to be actuated by current in the circuit to
block the operation of said cireuit-closing
means, and means including a source of cur-
rent at an operating-station for applying cur-
rent to the circuit and selectively maintain-

Y

r

|

ing the non-actuation of any selective device, 10
substantially as described. |
In testimony whereof I have hereunto
signed my name in the presence of two sub-

seribing witnesses.
SYLVANUS ALBERT REED.
Witnesses: |

THEODORE 1. DORMAN,

G. A, TAYLOR.
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