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To all whom 1t ey concermn: |

Be it known that I, SYLVANUS ALBERT
REED, a citizen of the United States, residing
in the borough of Manhattan, in the city,
county, and State of New York, have invent-

~ed certain new and useful Improvements in

Selective Systems, of which the following is
a full, clear, and exact description.

My invention concerns systems of elec-
trical communication, and relates more par-
ticularly to improvements in a system de-
seribed and claimed in Letters Patent No.
688,118, granted to me December 3, 1901. In
that patent I disclosed a selective system
based upon the principle of the Wheatstone
bridge and consisting fundamentally of a cir-
cuit havi ing derived brauches in multiple, and
I specified a practical applicationof the same,
in which the divided circeult consisted of but
two branches with selectively-actuated de-
flecting members orgalvanometersin bridges
between these branches combined with and
controlling non -selectively-actuated signal-
operating members or relays in series in one
or both of the branches. |

A telephone party-line constructed on the

|

bridging or multiple system familiar in the

art offers advantages over a series system
whichare well recognized, and my present in-
vention relates t.o an improvement in the
above-mentioned system whereby the ele-
ments which comprise the selective feature of
the system are located in multiple relation
with respect to the cirenit, thus permitting
the main line befween stations to be as free
as possible from objectionable inductance or
impedance.

My invention also relates to other features
hereinafter pointed out.

Referring totheaccompanying three sheets

ot drawqu which form a part of this speci-

fication, Figm'e 1 is an illustrative diagram

ot the principle of my system as applied to a

circuit having more than two derived
branches. Fig. 2 is also an illustrative dia-

gram of the same circuit, but in a form spe-
cialized as a *‘ polystation-line,” having three

malin conductors, of whieh one may conven-

iently betheground. Fig. 3is a modification
in which onederived branch is discarded and
one of the line conductors is adapted for di-
rect connection with the source of current.

rent H.

Fig. 4 is a diagram of a complete working ¢ir-
cuit as apphed to an existing party telephone-
line of the local-battery or magneto type.

Kig. 5 is a modification of the centml station

ceireuit.

Similar refereunce chametms refer to simi-

lar parts throughout the various figures.

I will first poin_t out briefly the principle
of the presentinvention with reference to the
diagram in_I'ig. 1 and then proceed to de-
seribe the application of the principle to a
bridged party-line.

Referunn‘ to Fig. 1, A, B, C, D, andOrep-
resent denved or multlple ‘branches of the
divided circnit M N, carrying current gen-
erated by the battery or other source of cur-

ing from the fixed points &' ' ¢’ d' on the
branches A B C D, respectively, to a com-
mon conductor G, and each bridge contains a
calvanometer or other suitable current-indi-
cating device Z. I represents a shiftable
contact member flexibly connected with con-
ductor G, whereby it may make contact with
any desired point of derived branch O. In
this figure relative resistances are represent-
ed by relatwe lengths of thelines of the dia-
gram except the hrldﬂ*es A', B, C', and D'.

It is evident that if K is moved or shifted
along the branch O a point—such, for exam-
ple, as a—will be found at which current will

pass through all the bridges except A’ owing

to a difference of potentul existing in each
between its junction with its derwed branch

and its junetion with the common conductor

G and that all the galvanometers 7 except
that in bridge A’ will therefore show a de-
flection of their needles. Similarly a point,
such as b, may be found contact with which

will cause neutrality exclusively in the gal-

vanometer in bridge B’ and also points, such
as ¢ and d, which will have a correspond-
ing relation to the galvanometers in.C’ and
D’. It is thus posmble by shifting the con-
tact K to render any desired galvanometer
neutral, while all the others are actuated
and their indices deflected. Instead of only

fonr derived branches A, B, C, and D there
may be an indefinite number ha_vingbridges- |
to the common conductor, and contact-points
on O may be found bearing a corresponding =
| relation to each of the bridges of the derived =

A', B’, C', and D’ are bridges lead-
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branches respectively. Furthermore, points
a,b,c,and d may be originally so fixed
that their corresponding points a, b, ¢, and d
will be at convenient intervals on branch O
and such that contact of IC therewith at any
one point will not cause neutrality in the
galvanometer of more than one bridge. It
is evident from this figure that the variable
connection of contact I with the branch O
1s a means for equalizing the falls of poten-
tial throughout the circuit from one pole of
the source of current I to the extremities o'

"~ a® of the selected bridge A’ orto the extremi-
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ties of any of the other bridges B’, C', or
D', as may be desired. This result of va-
riable connection may be accomplished by

- other means than the actual shifting of the
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contact-point K along the derived branch O.
For example, there may be a permanent con-
nection between contact K and O and re-
sistance may be removed from the branch O
on one side of K or added to O on the other
side of K, or both, or the contact K may take
the shape of a conducting-strip lying ad-
jacent to the branch O, and a suitable key

or keys may be arrann*ed to connect one to

the other at any desired or predetermined
point.

In the diagram of Fig. 1 the derived con-
tact branch O is similar to the other derived
branches, and any other branch may there-
fore be used 1n conjunction with the shift-
able contact K as a means of selectively con-
trolling the neutrality and activity of the
bridges 1n the sawe manner. Ifis even pos-
sible to supply a shiftable contact similarly
connected with G for each derived branch,
thus combining the funetions of the derived
contact branch O and the functions of each
one of the branches A, B, C, and D.

Passing now to Fig. 2 it will be noted that
the same circuit is shown in the more prac-

- tical form of a polystation-line having sub-
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stations and a central station designated by
C O. A metallic line-cireuit M N and a con-
ductor & are common to allstations, and any
one of these conductors may be the oround.

Connection between the branch O .:md the
conductor G may be made, as before, by an ac-
tually-shiftable contact K; bat I have shown
in this figure a simple form of keyboard by
which the conductor G may be connected to
branch O at anydesired point.along its length,

as a, b, ¢, or d, and this constltutes a mme

rea,dy means for shifting the connection. In
order that the greater part of the potential
drop throughout the c¢ircunit may take place
in the derived branches, I make said derived

branches of high resistance as compared with.

the line, and 1h(., bridges A', B', C', and D/,

which contain the current- mdlcabmw dewees
7., are connected to these branches at points
of progressively-lower potential on the poten-
tial gradient from one pole of the battery to

the other, so that the point of junction of any:
bridge is of different potential from that at

any other junction-point. It will not neces-

73 '?’;,8'?0;

sarily be sufficient that the bridges shall be
connected to the branches at points of merely
different resistance distances from one or
both poles of the battery, inasmuch as cases
may arise where the various derived branches
will have different total resistance, and al-

70

though the potentialsat any two given points

may be different the respective resistance
distances from said points to the battery may
be exactly equal when measured from one
pole and different when measured from the
other. 'T'his consideration will serve to illus-
trate a fundamental distinction between my
system and other systems which depend for
selective control solely upon marginal differ-
ences of resistance. The derived branch O

18 located at the central or operating station

and also has high resistance as compared to
the line, preferably somewhat higher than
that of substation derived branches. The
contact-points a, b, ¢, and d are so located
along branch O that connection between G
and any one of them will cause the current-
indicators of all the bridges to show a deflec-
tion of their indices except the one which
corresponds to the point connected to G.

| This is precisely the same mode of operation
as that explained in connection with Fig. 1.

In Fig. 31 have shown an obvious modifi-
cation of the circuit arrangement so far de-
scribed.. The circuit illustrated by this fig-
ure is similar in all respects to that of Fig.
2, excepting that the branch O is removed
and the keys of the keyboard are adapted to
connect the conductor G directly with differ-
ent internal points of the battery—such as
a®, b, ¢3, and d® It is obvious that the spe-
cific manner of securing equality of potential
at the terminals of any device Z' is not mate-
rial to the operation of wmy selective system,
and that branch O and battery I in so far as
they are parts of the same circuit having in-
dividual potential gradients are equally serv-
iceable for securing non-deflection. The in-
ternal points may be so chosen that they will
substantially correspond as to degree of po-
tential with the fixed junection-points o', b’
¢', and d’, respectively, and so that connec-

‘tion of & with one of them will cause a de-

Hection in all the current-indicators except
the one which corresponds to the point so
connected to . The selective differentia-
tion between the deflecting members Z in re-
spect to defleection or no deﬂeetmn being un-
der control of the operator at the central sta-
tion, various methods may be adopted for
m&king such condition selectively effective
for the purpose in hand. I prefer to make
this selective condition of non-deflection ef-

fective in the case of a telephone party-line
in the manner shown in Fig. 4, which, it will

be noted, embodies the same circuit arrange-
ments and the same principle of selection as
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that already deseribed in connection with the

preceding figures. In this figure I have

shown a polystation-line terminating in a
line-jack J and line signal or drop J' at the
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central office and a plug and cord apparatus
for making connection in the usual manner.
Four subscribers’ stations are shown, each
having a derived branch;
that the line may be supplied with an indefi-
nite number of stations, as pointed out in
connection with FKig. 1, without in any way
detracting from its capability of selective
differentiation. Itshould be observed at this
point that the features of selective control

~are not involved in the relative arrangement

5

of the stations with respect to the line and
that branches can be taken from the line
conductors M and N and other branches from
these branches, and 8o on indefinitely with se-

- lectivestationson each branchin preciselythe
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same manner as is-possible with the familiar
bridged line. At each station the derived
branches A, B,C, and D includeeacharelay Y,
which is of hwh resistance as compared with
the line. When the sides of the line have
about fifty ohms of resistance each, a conven-
ient resistance for the relays 1s about one
thousand ohms,which issufficient to cause the
agreater partof the potential dropinthecircuit
totake place in the coilsof therelays. Ateach
station also is the selective current-indicat-
ing device, deflecting member, or selector Z/,
W’hl(}h Operates in eonuectwn with the Ielay
Y and isincluded in bridge A’, B', C', or D/,
as the ease may be, leading flOlIl some pomt
such asa', b', ¢, or d’, on the winding of its
associated relay tothethird conductor, which
is here shown as the ground, or it may of
course be connected between any two points
which may be selectively caused to be at
equal potential. When the relays have each
the same resistance, the particular point on
the winding of relay Y, chosen as the tap
from which to lead off, the selector-bridge
will lie at a particular resistance distance
from the extremities of the winding, such re-

sistance distance at anyone station differing
Kor exam-

from that at any other station.
ple, in practice the winding of one relay may

- be tapped at, say, a particular turn—for ex-
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ample, the end of the tenth layer of wire of
the first spool of the relay, that at another

station at the end of the fifteenth layer, that |

at another station at the end of the twentieth
layer, and so on. When one of the plugs F
is inserted in the line- jack J, operation of the
key R, which may be the regulm ringing-
key, connects the line conductors M and N,
respectively, to the leads R’ and R* The
battery H, which supplies current for the
selection, 18 adapted to be counected between
these leads, so that current from the battery
will pass through the resistance O and the
substation derived branches in parallel. The
connection of the battery-leads to the leads
R’ R? is controlled by a pole-changing switch
P, which may be of any convenient design
capable of closing the circuit and then pro-
duecing a sudden and practically instantane-
ous reversal of current therein. A suitable

but it 1s manifest

s ]

any one of the contacts a, b, c,@d, or p of said

branch to ground. The contacts a, 0, ¢, and
d corlespond with the fixed ;]unctmn pomts
a’, 0, ¢ and d’' at the substations, but con-
tactp has no corresponding station, and is
therefore useful to cause a deflection of all
the substation-selectors without exception,
as will be explained below. The manner in
which these various partsare connected to the
line and the keys which control such connec-
tions are details of construction which may
be varied according to the fancy of the elec-
trical engineer. It is only necessary for the
purposes of selective control that the line
branches A B, &c.,and the resistance O when
it 1s used be in multiple relation with respect
to a current which is capable of sudden re-
versal. | |

In the diagram I have represented the pole-
changing switech as comprising an insulating-
voke and handle thereto and two thin spring-
leaves connected, respectively, with the ter-
minal of the babtety adapted to bear at thelr
free ends against the crossed terminals of the
limbs of the line. Movement of the yoke in

one direction causes the springs to move,

first, from a normally open-circuit position
to enﬂ*aﬂement with the line-terminals in di-
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rect mlablon second, to snap from the latter

position mto enwaﬂ'ement with them in re-
versed rélation, .:md third, to pass from the
latter to opeu-«-eireuit position,

verse of this action. The remainder of the

Movement of
the yoke in opposite direction causes the re-

J1OC

central-station apparatus will be recognized

from the drawings to be the usual form of
cord-circuit, hﬂvlng an operator’s telephone
set S and disconneet-signal S’, bridged be-
tween the cord-strands M’ and N’, and such
other parts as may be necessary, the only ad-

105

dition to the ordinary exchange-switehboard

| Tor the purpose of selective control being the

keyboard and its resistance, the cuuent
source and its pole-changer,

the keyboard - resistance is omitted. The
magneto-generator H'is adapted to be bridged

as usual between the leads R’ and R?, either
by the automatic action of its ar matme

counter-shaft when the latter is rotated in the
well-known manner or by the manipulation
of a separate switch or key R? as shown in
the drawings. The pulsating current deliv-
ered by 1t to the ringers of the party-line
should be of the same polarity as that which

is supplied by the battery when the switch P

is in its second position. It is of course to
be understood that other magneto-generators
may be adapted for bridging between the

other lines not selective; but such ffenelatms
are not iliustrated in the dmwmt‘rs

with suitable
| means for connecting them through the cord
to the line, and in the form shown in Fig. 5

IIO
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| leads R’ R*, if desired, to furnish the usnal .
alternating current to operate the ringers of

30

Referring again to the substations, it will

be seen that each of the relays Y is prowded

keyboard K’ is also provided for connecting | with a polarized circuit- elosmg wmatme L,
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which. is éentmily pﬁdt_ed with relation to ] T T the spur L' will pass by said deﬂecbing

the poles of the relay and is provided with an
exfension terminating in a spur L/, which co-

- operates with the selector in blocking the
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" mally not in the path of 1ts movement.

movement of the armature to an extreme po-
sition in one direction, as will hereinafter ap-
pear in the desceription of the operation of
the subscriber’s apparatus. The armature
I. is permanently connected to ground, as
shown In the drawings, and has a normal
magnetic bias toward whichever pole of the
relay happens to be nearest, so that it tends
to remain in its latest position when the re-
lay becomesdeénergized. Thisbias may also
be produced by any ordinary mechanieal
means. An insulated contact-plate 13, car-
ried by the armature, is adapted to close elec-
trically the gap between the fixed terminals

t ¢ of a signaling or telephone circuit T TV,

bridged between the sides of the line when
the armature 1s 1n one of its extreme posi-
tions, which position I denominate the ‘“de-
pressed ” position, and the selector-bridge
leading from a predetermined point of the re-
lay-winding, as above explained, terminates
in a normally open contact s, which is reached
by the armature in its other or extreme ‘‘ele-
vated ” position, thuns connectingone terminal
of the selector Z’ to ground. The armature
may be prevented from taking the extreme
depressed position by the selector 7', as here-
inafter explained, and is normally prevented
from taking the extreme elevated position by
a light spring 10, located as shown in the
drawings,whichis strongenough only to coun-
teract the force of the biasof thearmatureand
prevent itsreaching the contact unless moved
thereto by the energization of the relay with
current of the proper direction. The selec-
tor Z', which is thus connected to the ground
while the armature is in the extreme position
referred to, corresponds with the galvanome-
ters or indicators heretofore mentioned and
may be located in the selector or bridge cir-
cuit—such, for example, as A'—at each sta-
tion; but 1t may aiso be connected between
any two points capable of being selectively
caused to be at equal potential. It may con-
sist simply of an electromagnet and an ordi-
nary armature therefor mounted on a pivoted
blocking-arm z, or a swinging coil of the D’ Ar-
sonval type may be used, as shown in my
original patent, or any other form of electro-
motive device may be used which'is actuated
by difference of potential between two of its
terminals, The arm z, which I prefer to call
a ‘‘deflecting” meémber, extends to a position
adjacent the spur L' of armature L, but nor-
It is

06o-shown in the drawings as yieldingly held in

- 8same result.

such normal pesition by a spring; bat gravity
may obviously be utilized for effecting the
When the terminals of the se-
lector are at equal potential, the deflecting
member 2z remains motionless in 1ts normal
position, so that when armature L descends

member z and permit the armature to de-
scend to its extreme depressed position and
bridge contacts £ {. If the deflecting mem-

‘ber is attracted from its normal position into

the path of movement of spur L or arm L
when the latter descends, it will block said

arm from continuing to an extreme depressed
{ position and from bridging contacts 7 ¢'.

The
bias of armature L causes 1t to remain in its
latest position and holds the deflecting mem-

‘ber locked in blocking position by means of

spur L’ after the relay has become deéner-

oized. - _
1'he purpose of the selective aet at the cen-

tral station is to place the signaling, talking,
or other controlled apparatus T' at the se-
lected substation into effective relation with
the line, while those of all other stations are
in non-effective relation with the line, and
this is secured by 8o proportioning the distri-
bution of the current throughout the various
derived branches during the application of
current of the elevating direction that the
terminals of the selector Z' at the selected
station will be points of equal potential, the
deflecting member at that station being there-
fore in its normal or non-blocking position
and then by suddenly reversing the current
to depress the armatures L so that they will
descend before 2 has returned to neutral po-
sition and close the circuit T T' at the select-

ed station only, as just explained. 'T'his con-

dition will persist on account of the bias of
the armature L. even when current ceases
until by a reverse current the selective con-

~dition is terminated and the line is restored

to.its open or normal condition.
There are various ways in which the S1g-
nalmp' or talking apparatas may be connect-

ed with the line; but I prefer the arrange-
ment shown in the drawings for a magneto-

call-telephone party-line. In this case clo-
sure of the circuit T 1" at contacts ¢ bridges
a telephone apparatus into the line. This
telephone apparatus is exhibited in detail
only at station D. It is of the usual local-
battery character; butthe magneto-generator
it contains is preferably of the pulsating di-
rect-currect type with polarity such that its
effect will be to maintain the armatures L in
the elevated position and at the same time
to actuate the line signal or drop J'. The
key 5, Fig. 4, station D, performs manually

the Same funetlon thab arm L performs se-

lectively—that is, it closes the cireuit T TV,
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and thereby connects the calling appmatns |

with the line. This key o, however i1s adapt-

ed to be blocked by the bolt or lock 4, which

in turn is adapted to be blocked by encoun-
tering the deflecting member z when the lat-
ter is in its deﬂeeted position. The actua-
tion of a selector, therefore, blocks both the
attomatic and the manual cirecuit - closing
acts, so that if there is a deflection of the de-

ﬂectmﬂ' member it is impossible for the sub-

125

~or moves in a direction to close the circuit | SGIIDE‘I at that station to ring up the central
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office or to use his telephone apparatus.
convenience of circuit illustration 1 have
shown the bolt 4 at one side of the arm L and
adapted to engage.an extension of the mem-
ber z,; butitis of course to be understood that
no such extension is necessary and that the
bolt 4 and arm L may and preferably do both
engage directly with the end of the deflect-
ing member,

In operating the system as thusconstructed
we will suppose that subseriber at substation
D wishes to communicate with the central
We will also suppose that the line
is not in use, so that the various selectors Z’
are deénergized and their deflecting members
are in theirnormal or non-blocking positions,
as shown in the drawings. The subseriber
depresses key 5, which strikes the key 4 and
moves it into engagement with contact 15,
thus connecting the telephone sett with the
line. He then tarns hisgenerator-crank and
delivers a pulsating direct current to line,
which operates the line-signal J' in the usual
manner. Theline-signalis preferably of low
resistance as compared with the station-re-
lays Y, so that very little current will pass
through the latter; but such current as does
pass through them is of a polarity that tends
to continue the arms L in their elevated or
normal position. Immediately after ringing
the subscriber releases key 5, but contmues
the depression of the key 4, which holds the
deflecting member z in its undeflected posi-
tion and preventsits blocking the arm L dur-
ing the subsequent operations of the central
operatm The depression of key 4 may be
effected automatically by the action of the
switeh-hook when thereceiveris taken there-
from, so that all thesubseriberis required to
do in order to call central is to press 5 and

ring, the subsequent removal of his receiver:

serving to hold the deflecting member 2z in
an undeflected position antil the central op-
erator answers hiscall. Inthe presentdraw-
ings, however, I have shown the key 4 as
separately operated for the purpose of illus-
trating as simply as possible the operation of
my improved systeni. In order to answer a
call from a substation, such as:we have as-
sumed to have been sent in from station D,
the central operator first makes the usual
connections by plugging I into J and oper-
ating the key R to connect the leads R’ and
R? through the cord to the line conductors.
She then depresses the key p of the keyboard
and the pole-changer P. The current sup-
plied by the butely during the first position
of the pole-changer is of the direction which
moves all the arms I, to their extreme ele-

vated position, compressing springs 10, and |

therefore connecting contacts s tothe ground
through the armatures and their permanent
oround connections. The contact which is
closed by the key p does not correspond to
the neutrality of any station-selector; but
while key p 1s depressed the current is so pro-

For T

the ground that it causes adeflectionof all the

selectors except thatat I), which is mechanie-
ally locked in its normal or non-blocking posi-
tion by the key or lock 4. The further de-

70

pression of the pole-changer while this condi-

tion lasts produces a sudden reversal in the
current and change of polarity in the relays
Y, whereupon all the arms L desecend. The
contacts at s are broken and the deflecting
members zstart toreturn to their normal posi-
tion. Theyare, however, caught and clamped
in the deflected positions by the spursl..
farther depression of the pole-changer finally
breaks the circuif, and the arms L, on ae-
count of their bias, remain in their depressed

position blocked, except at station D, by the

members z of their respective selectors. Only
at- D does contact-plate 13" reach the fixed
contacts ¢ {, and therefore only at D is the

telephone apparatus put in cireuit with the
The key R may then be released to

line.
connect the line conductors with eord-strands
M’ and N', so that the operator may ascer-
tain the want of the subscriber and connect
him with the desired line. Should any other
sabscriber on the line attempt to signal the
central office, he could not connect his tele-
phone to line by depressing key 5, because
key 5 would be blocked by the lock 4, the lat-
ter being unable to descend to its extreme po-
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sition by being blocked hy the interposition

of the deﬂec,ted member z of his selector Z'.
Should any other subsecriber on the line at-
tempt to listen, he would find his talking-cir-

I"O

cnit open at contacts ¢ ¢, inasmuch asg hisarm .

L has not descended to its extreme position,
being blocked by the member z of his selec-
tor Z'. When the conversation is finished,
the operator first restores all the arms L to
their original position, thereby releasing the
deﬂeetmg members z.

105

This she does throuﬂ'h |

the agency of key R and pole-changer P by -

sending a reverse current through the line t0

110

elevate and unlock the arms L, after which -

she may withdraw the plug F.
tor wishes to call up a subsecriber, such as B,
on the party-line, she proceeds as before in
answering a par tv call; butshe depressesthe
keyboard -key b instead of p. This caunses a
deflection of all the members z except that at

station I3, and the subsequent descent of the

arms L. connects the telephone to line only at
station B and locks out all the others. The
operator is then in exclusive communication
with B’s telephone and may signal him by

means of the pulsating carrent from her.
Should any subseriber, such
“as D, wish tocommunicate with anothex sub-

generator 1.

ser 1bel such as C, on thesame line, then after
allmﬂ' the central operator and giving the
numbel desired, asbefouedesembed he hangs
up his receiver and holds down bolt 4 until

his bell again rings, whereupon he may take-

down his receiver and await the answer of

the subscriber desired. To answer this call,

the operator upon receiving the desired num-

portioned in the variousderived branchesand | ber from D first puts a reverse current on

If the opera-
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the line, restoring all the arms l..

flection of all arms 2z except that at C and
D, the former because of the selection and
the latter because of the locking action of bolt

4, held down by subseriber at D. When by
reversal of current the arms L. descend, both

Cand D have their conftacts ¢ ¢ reached by’

arms L, and the telephone-sets of both these
subscribers are therefore connected with the
When the operator generates a ring-
ing - current, both bells reSpond 1f D has
already taken down his receiver, the bell at
C only will respond when the operator rings.
The various circuit-closing acts required to
be performed by the central operator may be
simplified by obvious mechanical means, if

desired, so that selection may be effected by

the operation of asingle key. If a subsecriber
leaves his receiver off the hook, neither the
restoration of the line nor the selective call-
ing of another sabscriber by the eentral op-
erator is interfered with.

- The disconnect-signal §’, bFld oed across the

cord-¢ircuit, may be prowded with short-cir-

cuiting switch 1/, closed by the fall of shutter
r, 80 that when a disconnect-signal comes in
as an alternating current, which will be the
case when the selective party-line is connect-
ed by the cord with a line using an alternat-
ing generator, the immediate fall of the drop
will short-circuit the alternating current and
prevent it passing into the selective line,
where it would tend to operate the relays Y
and the ringers.

It may be deswable to provide the sub%ta-_

tion appamtus with a basy signal in order to

the line is in use or not. buch a signal may

take the form of a target attached to or ¢on-

nected with the relay-arm L or with the de-
flecting member z, or it may be of the elec-
tromagnetic variety connected with the line;
but I prefer to provide a disk or target upon
the arm I, as shown at U in the drawings,

which Ieglsters with a suitable window or ap—'
-erture in the inclosing telephone-box when

- the arm is depressed and the line is busy.
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- relay-winding as supplied by the manufaec-.

6o

In adjusting the selective instruments at
the substations to correspondence, respec-

tively, with the keyboard-stops it is neces-

sary to provide that the taps for the bridges

‘A', B', ¢/, and D’shall be differentiated eaeh

from all others as to their positions on the
potential-gradient between the two limbs M
N of the line. This may be done either by
having all the taps at the same point in the

turer and then by adjasting the virtual po-
sition of each tap on its bridge by means of
artificial resistances placed in said bridge in
series with relay Y on one side or the other
thereof; but l prefer the plan wherein the
position of said taps may be adjusted by hav-
1ng the instruments as supplied by the man-
ufacturer uniform except as to the positions
on the relay-winding at which the taps are

Then she |
depresses keyboard-key ¢, which causes de-
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taken off, in which particular alone they will
differ among each other. For this purposel
prefer to use a set of graded electromagnet-

7o

spools, which in case the double-spool relays .

Y are one thousand ohms each will have five

hundred ohms resistance.

Assuming that the central selectwe key-
board has six selective keys or stops, (num-
bered, say, from 1 to 6,) thus accommodat-
ing part-y-lines up to Six stations, I provide

 three grades of relays with two relays to
each grade, so that by reversing the connec-

tions of the relays of the same grade to line
I obtain a set of six relays each differently
tapped. For example, the upper spools of
relays Nos. 1, 2, and 3 may be tapped at the
tenth, seventh, and fourth layers, respec-
tively, of their windings, and the lower spools
of Nos. 4, 5, and 6 may be tapped, respec-
tively, at exactly the same points. Hach re-

- lay mayv be designated by a suitable mark in-

dicating its f"I’&de |

The comespondenee between the Lapped
spool at A, for example, and the a stop on
the keyboa,rd may not be absolute under all
circumstances of line and station arrange-
ment. The extension of side branches from
the line and each addition of a station may
also slightly distort the adjustment of the
previous stations, and in order to meet these
conditions I prefer to provide each relay with
three tappings instead of only one, and thus
provide means whereby the preferred tapping
may be ascertained when the instrument is
installed. Thus an A relay will have the
winding tapped not only at, say, the sixth
layer, but also at the seventh and fifth. A
C relay will have its winding tapped at the
third and alsoat the fourth and second layers.
In installing the instrument the particular
tapping is chosen which will leave the selec-
tor-arm z motionless when the corresponding
keyboard-stop is depressed at the eenbl al ex-
change.

As he1et0f016 intimated it is possﬂ)le and
within the scope of the present invention to
provide an operating-battery or cther source
of current and a keyboat (d for each substa-
tion for the purpose of rendering the system
intercommunicating. The arranﬂ'ement of
the substation a,ppmat;us for selective cor-
trol is indicated in detail at station C, where
the battery I is adapted to be connected to

line the same as that at the central station
by the operation of asuitable key and is pro- -
vided with a similar pole-changing switch P,

The keyboard K* is also adapted to permit

connection of one of a series of contacts in

the resistance O? to ground, and the contacts
are predetermined Wlth lespect to the line to
cause neutrality at the selectors of the cor-
responding station. This selective appara-

tus being normally disconnected from the
line does notinterfere with the selective oper-
ation of the selectors from central or another
substation.

The modification illustrated by Ifig.

3 may .
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be applied to the s
5, wherein the keys of keyboard K' make con-
cact directly with points in the battery in-
stead of with a resistance branch O, as be-
fore. As already explained this change in
the operating means does not alter the prin-
ciple of selective control, and the substation,
if desired, may be supplied with the same
modified form, such modification simply re-

quiring the l*emoval of resistance O and the

arrangement of the keyboard-keys to con-

nect Wlth predetermined points of the bm;-.

tery instead.

Having thus desembed ny mventlen what
I claim is—

1. In a selective System, a source of cur-
rent and cirenit therefor provided with a plu-
rality of derived branches, relays therein and

- selectivedevicesincludedinthecirenit adapt-
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ed when actuated, to block the action of said
relays, a variable connection between the
source and the circuit for selectively causing

‘equality of potential toexistat the ter minals

of zmy selective device.

In aselective system, two mmn condue-

‘rors having a plurality of connections in mul-
tiple from oneto the other, a third conductor
and bridges from respectively different points
on said plurality of connections to the third
conduetor, a source of current, selectors in-
cluded in the circuit between pomtq which
may be caused to be at equal potentials and
a variable connection between said source
and the circuit for selectively causing an
equality of potential atthe terminals of any
desired selector. -

3. In a selective system, two main conduc-
tors havinga plurality of connections in mul-
tiple from one to the other, a third conductor
and normally open bndfreb from respectively
different points on said plmdllty of connec-
tions to the third conductor, means for clos-
ing sald bridges, a source of current, selec-

tors 1ncluded 1n the circuit betwesn points

which may be caused to be at equal poten-
tials and - a variable connection between satd
source and the circuit for selectively causing

- an equality of potential at the terminals of

5O

6o

any desired selector.

4. In a selective system, two conductors
having a plurality of connections in multiple
from one to the other, a third conductor, nor-
mally open bridges from respectively differ-
ent points of said pluralily of counectionsto

the third conductor, relays connected in the

circult for eclosing said bridges, a source of
current, selective devicesincluded in the cir-
cuit between points which may be caused to
be at equal potentials, means for operating
sald relays, a variable connection between
sald source of current and the circuit for se-

lectively causing an equality of potential at.

the terminals of any selective device.

5. In aselective system, a source of current
and circuit therefor, a plurality of selective
devicesincludedin thecircuit between points

system, as shown by IFig. |

a variable connection between the sourceand
the circuit forselectively causing equality of
potential to exist at any two of smd pomt&.
olectromagnets for said selective devices in
mulitiple relation to the cireuit, armatures

- for the electromagnets operable upon the

non-actuation of their reapeetwe selective
deviees. |

6. Inaselective system, a source of current
and circuit therefor, a plurality of selective
devices included in the circuit between points
which may be caused tobeatequal potentials,

‘a variable connection between the source and

the cirenit for selectively ecausing equality of
potential to existat any two of said points, a
plurality of signaling-circuits, a plurality of
polarized relays thereforin multiple relation
with the circuit and armatures for the relays
operable to close their respective signaling-
circuit only during the non-actuation of their
respective selective devices, and means for
controlling the polarity of said relays from

an operating-station.

7. In a selective system, a source of current
and circuit therefor havingderived branches,

selective bridges leadmrr from said derwed

branches at respectwe]y different points of -
the potential-gradient to another part of said
circuif, current - actuated devices in sald
bridges and meansforshifting the connection
of the bridges with the said part of the cir-
cuit to control the potential in said bridges.

8. In aselective system, a source of current
and circuit therefor with derived branches, se-
lective bridges from one of said branches to
others of said branches, current-actuated de-
vices in the bridges and means for selectively
equalizing the current-potentials at the ter-
minals of any current-actuated device.

3. In aselective system, a source of current
and circuit therefor provided with derived
branches, relays in said branches,
from one of said branches to others of said
branches, a device in each bridge controlling
the operation of a relay, and means for se-

.7.. |
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bridges
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lectively equalizing the current-potentials at

the terminals of any controlling device.
- 10. In aselectivesystem,a sourceofcurrent

and circuit therefor, provided with derived
‘branches,relaysinsaid branchegs, bridgescon- -

necting one of said branches to OThE*I‘::a of said
branches at respectively different points of
the potential-gradient, relay-controlling de-
vices in the bridges and means for selectively
equalizing the current-potentials at the ter-
minals of any controlling device.

11. Inaselectivesystem,asourceof current
and circuit therefor provided with derived

branches, electromagnets in said branches, a

common conductor, bridges from said com-
mon conductor to the derived branches at re-
spectively different points of the potential-

gradient, selective devices in the bridges and
a variable connection between the common.

conductor and a part of the cirenit.

12. Inaselectivesystem,asourceofcurrent:

which maybe caused tobe at equal potentials, | and cirenit therefor provided with derived
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branches, electromagnets in said branches,
a common conductor, bridges from said com-

mon conductor to the windings of said elec-

tromagnets, at respectively different points of
the potentlal-wmdient selectorsin the bridges
and a variable connection between the com-
mon conductor and the circuit, whereby the
talls of potential throughout the circuit to
the terminals of any deswed seleetm may be
made substantially equal.

13. Inaselectivesystem, asourceofcurrent
and circuit therefor provided with derived
branches, electromagnets in said branches, a
common conductor, bridges adapted to be
closed from said common conductor to re-
spectively different turns of the windings of
sald electromagnets, selective devices in the
bridges and a Va,ria,ble connection between
the said common conductor and the circuit,
whereby current may be caused to pass

through all of said selectives devwes except
the one selected.

and circuit therefor provided with derived
branches, a common conductor, bridges be-
tween sald common conductor and the de-
rived branchesatrespectively different points
of the potential-gradient, current-actuated
devices in said bri idges prowded with deflect-
ing members, in combination with current-
eontmllm g means tor selectively maintaining
the non- deﬂeetlon of any desired deﬂeetmn*

member when current is applied to said eir-

euit and common conductor,

15. A selective system comprising a plural-
1ty of selective stations and an operating-sta-
tion, a source of energy and a circuit there-
for having a derived branch at each station,
bridge-circuits between the derived branches
at the selective stations and the derived
branch at the operating-station, deflecting
devicesinsaid bridge-circuits, incombination

with means for connecting said bridge-cir- |

cuits with the derived branch at the operat-
ing-station at any desired point alonn' 1ts po-
tentlal gradient. -

"16. A selective system comprising a plaral-
1ty of selective stations and an operating-sta-
tion, a source of current and a circuit there-
for having a derived branch at each station,
acommon conductor,electromagnetsincluded
in the derived branches at the selective sta-
tions, a current-actuated device bridged from
each br&neh containing an electromaﬂ‘net to
the common conductor and adapted to con-
trol the operation of its associated electro-
magnet, a variable connection between the
demved branch and the said common con-
ductor at an operating-station, whereby the
falls of potential from the source of current
throughout the circuit to the terminals of any
controllmw device may be made substantially

equal.

17. A selective system comprising a plural- |

1ty of selective stations and an operating-sta-

tion, a source of current and cireuit therefor

having a derived branch at a selective sta-

737,870

| tion, a current-actuated device in a normally

open bridge connection, said connection lead-
ing from a distinctive point on the potential-
or .:Ldlent of the circuit to another part of said
(311'01111:, a signaling apparatus normally dis-
connected from said circuit, in combination
with a relay controlled from an operating-sta-
tion for closing at will either of Lhe normally
open connectlons -

18. A selective system comprising a plural-
ity of substations and a line-circuit, a derived
branch of said circuit and a mn*nalmﬁ' appa-
ratus ateachsubstation,acommon conduetor
electromagnets in said derived branches for

rendering operative the signaling appara-
tus, in combination with controlling devices

bridged between said derived branches and

the common conductor and means for sup-

plying current to the derived branches and
common conductor in such proportions as o
balance the current-potentials at the termi-

| nals of any selected controlling device.
14. Inaselectivesystem, asource of current |

19. In a selective system, a plurallty of sub-
stations and a line-circuit, a derived branch
of said circuit at each such station, a relay
in each derived branch, a common conductor,
signaling apparatus rendered operative by
the said relay when thelatter is energized by
current of one character, a controlling device
associated with each relay adapted when en-
ergized, to prevent the operation of the sig-
naling apparatus, said controlling devices be-
ing adapted to be bridged between their re-
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spective derived branches and the common

condrnietor by the action of the relays when
the latter are energized by current of a dif-
ferent character, in combination with means
for supplying current to the derived branches
and to the common conductor in such pro-

portions as to balance the current-potentials

10§

at the terminals of any seleeted controlling

device.

20. In a selective system, a plurality of sta-
tions and a line-circuit, a derived branch of
said circuit at each StELMO[} a relay in each

derived branch and a pol@rlzed circuit-con-

trolling armature therefor, a common conduc-
tor, a normally inopera,tive cireuit ineluding
signaling apparatus at each station rendered
operative by the movement of the armature

in one direction, a controlling device asso-.

ciated with each relay and derived branch,
adapted when energized to prevent the oper-
ation of the signaling apparatus, said cir-
cuif-controlling devices being adapted to be
bridged between appropriate points on their

respective derived branches and a common

conduactor by the movement of the armature
in an opposite direction, and means for sup-
plying carrent to the line-circuit and to the
common conductor in such proportions as to
balance the current-potentials at the terma-
nals of any selected controlling device.

21. Inaselective system, a plurality of sub-
stations and a line-circuit, a derived branch

TIO
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mon conductor, arelayineach derived branch
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and signaling apparatus in a normally open | each substation, a common conductor, relays

shunt thereto, said relay operating when en-
ergized by current of one direction to close
the shunt in combination with a controlling
device associated with each relay adapted
when energized to prevent the closure of the
shunt, and also adapted to be connected in
bridge relation between a predetermined
point on ifts respective derived branch and

the common conductor by the action of the

relay when energized by current of a differ-
ent direction, a source of current and means
at an operating-station for supplying current
tothe line in either direction, whereby the se-
lective devices may be connected tothe com-
mon conductor and becomeselectively deflect-
ed and the relaysoperated to close the shunt
before such deflection ceases.

22. A selectivesystem comprising a plural-
ity of selective stations and an opora,tlnfr-sm-
tion, a source of current and a circuit hav-
ing derived branchesatthe selective stations,
signaling apparatus at the selective stations
in normally open circuits, movable arms for
closing said normally open circuits, current-
actuated devices adapted to block the move-
ment of said arms, bridge-circuits leading
from respectively different points of the po-
tential-gradient to an operating-station and
including said actuated devices, in combina-
tion with a variable connection at the oper-

ating-station for controlling the potential in

said bridge-circuits.

23. In a selective system, a plurality of
stations, a source of onrrenb and a circuit
therefor havingaderived branch at each sta-
tion, a oommon conductor and a plurality of
normally open electrical connections between
the derived branches and the common con-
ductor, means for closing said connections

whereby the line maybe put in condition for

a selective acf, in combination with means
at any station forcausing an equality of cur-
rent-potential at the extremities of any of
sald connections.

24. In a selective system, a plurality of
snbscribers’ stationsg, a source of current and
a line-circuit of three conductors therefor
having a derived branch at each station, sig-
naling apparatus in a normally open bridge
to two of said conductors of said line-circuit,
a relay by which said bridge may be closed
by a distant operator, and a circuit-closing
mechanism whereby the subscriber may close
sald bridge, in combination with a selective
controlling device adapted when energized
to prevent the closure of the bridge by either
means, said controlling device bemﬂ' in bridge
relation between a derived branoh and the
other conductor and means for supplying cur-
rent to the line and said other conductor in
such proportions as to balance the current-
potentials at the terminals of any controlling
device.

25. A selective system comprising a pla-
rality of substations, a souree of current and
circuit therefor having a derived branch at

e

in the derived branches, normally open con-
nections between the common conductor and
the external circuit at respectively different
points of the potential-gradient, selectors in
sald connections and means at an operating-
station to actuate the rolays to close said
normally open connections, in combination

70

75

with a variable connection between said com- |

‘mon conductor and the source of current.

26. A polystation telephone system ecomn-

prising a source of current and circuit there-

for having derived branches, a telephone ap-
paratus in normally open bridge relation to
sald circunit, a common conduetor, normally

open connections between said common con-

ductor and respectively different points of
the potential-gradient, polarized relays in
the derived branches oontrollmﬂ* sald nor-

‘mally open circuits, in combination with a
pole-changer and a variable connection be-

tween the common conductor and bho source
of current.

27. A polystation telephoue system com-
prising a line-circuit havingderived branches
and a telephone appa,ratus in normally open
bridge relation to theline at each substation,
a relayin the derived branch for closing said
bridge, a common conductor, and a selector
bridged between said com:mon conductor and
a distinctive point on the potential-gradient,
in combination with a source of eurrent and
a connection therefrom to the line including
the usual ringing-key leads, a pole- ohanwer
controlling said connection, and a varmblo
connection between said common oonduobor
and the source of current.,

28. A polystation telephone-circuit com-
prising derived branches at the subsecribers’
stations, & common conductor, a high-resist-
ance relay in each branch, and a selectively-
actuated deflecting device econnected to the
winding of each relay at a predetermineqd re-
sistance distance from a side of the line, an

| armature for sald relay adapted when the re-

lay is properly energized to complete a cir-
cuit through said deflecting device to the com-

~mon conductor, a central - oifice apparatus
| comprising leads for connection with said

line, a source of current between said leads

| and circuit-closing apparatus whereby cur-

rent may be supplied to the line to cause the
armatures to complete the circuits of the de-
flecting devices and wherebycurrent may be
simultaneously supplied to the common con-
dactor in such proportion as will cause the
actuation of the deflecting devices at all or all
but one of said stations.

29. A polystation telephone circuit com-
prising a derived branch at each station, a
high-resistance relay in each such branch pro-
vided with a centrally-pivoted armature, said
armature having a normal bias toward the
nearest pole of bho relay, a

a spring opposing
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the movement of the armature to an extreme
position in one direction and a selectively-ac-
tuated deflective member for mechanically
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blocking the movement of the armature toan | therein provided with an automatically-closed 2o
~extreme position in the other direction, fixed
contacts engaged by sald armature in its ex-

treme positions and means at the central sta-
tion for causing said armature to close one
contact in opposition to the spring to put the
line in condition for aselective call and means
for selectively controlling said deflecting
members so that the reverse movement of the
armature to an extreme position will not be
blocked at the selected station.

30. A polystation telephone - circuit com-
prising polarized relays at the substations, se-
lectors connected from each station at respec-
tively different points of the potential-gradi-

ent to the central station and means for con-
trolling the potential at the terminals of said.

selectors, in combination with a cord-circuit

at the central station and a disconnect-signal

short circuit.
31. A polystation telephone - circuit com-

prising relays and telephone apparatus at the

substations and a ecommon conductor, selec-
tor-bridges from respectively dlff:'erent points
of the potential-gradient to said common con-

ductor, and means for controlling the current.

therein, in combination with a plug and leads
connected thereby to the telephone-circuit
and a pulsating-current generator adapted for
connection with said leads

In testimony whereof 1 have hereunto

signed my name in the presence of two sub-

%ublno' witnesses.
SYLVANUS ALBERT REED.
Witnesses:
G. A. TAYLOR,
H. G. KIMBALL.
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