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in the city,

~ hing apparatus.

M and (3,

the other pole of which is

No. 829,420, .

Ta all whaom, ik fm&f} concern: . -

REED, o citizen of the Unifed States, residin
county,

the following is a specification. .. .-
. M
1n wﬁich the selection of

cult is determined b
one of several

system and illusirating the

form of centyal
trolling . the selection of stations; as herein-
after explained. ' Fj
tion or development,

anandicavion of the usual ceniral-oflice appa-
ratus and the selection
CONNeied thc]'e“(l_i.h.

made io serve a further useful
nctuation of paris
CInFig 1, M and

of the apparatus.: -

4

lact-poinis a, b, ¢, and d. Differential elec-

. LR
tromagnets or selectors Z are connected, as.}

shown in the

and the differeéniial points of said
clesiromagneds are connected with a common
or return conducetor N, which in this figure
leadds Lo one pole of the source of current 11,
provided. wiih
swiiching means K for makin
nection with any one of the pomtse, b, ¢, or d;
as desired. .. . T IV

The differential magnets or selectors Z are
located in, predetecmined positions with re- |
speet Lo their resistances from the conductors.

M and G, so

ey

. and State of New. York,
5 have invented certain new and  useful Im-.
__Jprovements 1n Selective Systems, O,fl_.wluch' .

- controlling means:
Fig. 5 is a modifica- |
L1t whereln necessary artificial resistance is
purpose in the .

- Specification of Letters Patent, -

- Avplioation fled March 19,1903, Berlg No; 147,689.

. SRR ‘conductors M and G on either side by propor-
‘Be it ‘known that I,- SYLYANUS ALBERT

. _ {1:sistdnce I and I on eachi side, an
ecification, Fig--
e form of circuit.

type, together with |:

. -1 sistances [ and 7
(i are conductois joined at
~oneend by a vesistance O, upoi which at pre-
determined points along its length are. con--

o e T

the resistance

1nto;eac

‘their coils, . -

. _ | conductors
that cach 15 connected with the | nected -with

. OF. NEW YORK, X. Y.

| . - SELECTIVE SYsTEmM.

~ Patented Aug. 28, 1906, |

.

tionally different resistunces. Thus the re-
sistanice  on one side bears g, different: ratio to
ance I’ on the other side for ebch se-

lGCtOI' Z. > L _‘j oo | L
"When contact is made at K with any one of

Lo oo b the gpntact-points e, b, ¢, or d, current from
1vention. relates to selective systems}

_ a particular station’
10 or apparatus.out of several in the same cir-.

thé source

pass _in:ﬁaralle'l;along ‘the .courses M and G
' of the selectors Z and from thence

source -of 'current.. The opposing- currents

| which - enter the selectors vary in relative.

to the re-
, their orig-
1nal values may be determined by the van-

‘able‘tonnéction of K with O ; but it is obvious -

point on O can be found,at.which the current

effect at one se

necied with K, wil

~and if an aymature is ordinarily operated by
1t it will remain in its normal position, while
all other seléctor-armatures will be actuated
current 1n one of -

by the rl)l‘*ﬂpt:ﬂtdﬁl'‘a,nce of

he selectors Z ma:y bp.differential electro-

cliemical indicators ‘or electrically-operated

devices of any appropriate type, and the re-

tial“windings. _
have shown said windings as equgl and o
site colls connected, respective y, with

G ar |

PO-
0l _ Vel and
d with the common return - conductor

ligure, hetween the cond uctors | N, and in Fig. 5 I have indicated a different

method of utilizing the resistances land V.
It is manifest that I am not limited in- the

‘number of selectors which may be connected

with the conductors M and G and that an'in-
definite number ‘of points, such as a b ¢, &c.,

g variable con- | can be found on the resistance Q, such that

contact of K with one of them will eause the

5§

60

_ divides at that point into parts
of values inversely proportional to the resist-

_ 3 CIr-.+ ances on either side: and the divided currents
y the non-actuation of-
electrically-operated devices. _
nssoclated therewith, and 1t-also concerns | to :the -common conductor N' back to- the
various other features and. combinations: of . '
features hereinafter explained in the s ecifi-. -enter 't}
cation and pointed outinthe appended claims, | values at each ‘selector accordin
~ Referring to the accompanying drawings; '
‘which form a part. of this speci
-ure 1is'a diagram of a simp .,
“involving the selective feature of the present | that for each ‘parr of resistances I"and I’ g
{)rincipléth'ereof. ;'

y an alternative:). willFdivide and produce equality of magnetic

15

, | ector and an unbalanced ef-

_ as -herein- [ fect a4 all others. The selector Z, which cor-
g. 3 1s.a further modifica- |- responds with the
of the selection-control- |
Fig. 4illustrates the select |
Avesyswen adapted o a telephone party-line.
-of the biidged magneto

lpoint of the resistahce con- -
therefore he non-actuated,
- be

) | 1 I’ may, if preferable, be com-
-bmed with or wholly' constitute the differén-
- In the drawings, however, I-

00
95

100

neutrality of one of said selectors and the sj-

multaneous activity of all of the others. . |

 In the modification shown in Fig. 2 the
M and G-are respectively con-
like poles of sections H’ and Hz

108§
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of the source of current, and the other poles ] on the other sidé with the contact. oint 2.

are connected by the resistance O, upon

- which the predetermined contact-points a b

“ rectly with the conductor N, .- R
-+ Contact of K with a point, such as b, for

- and

10

15

¢, &c., may be located, as before.” The vari-
able connecting ‘means K is connected di-

axample, causes current from the sections H’
* to travel along the paths or courses
M and G in parallel, as before, said currents
meeting in the selectors from opposite direc-
tions, but with equal effect only at the selec-
tor at B and returning through the conductor
N, and the proportional parts of the ‘resist-
ance () above and. below point b, respec-
tively, to théir sections of 'tl!:e source of cur-

“rent. - ' .

20

”

.35

~ InFig. 3 Lhave illustrated an arrangement
of selection-controlling means which is adapt-
ed for use with the selective systems shown
m Fig. 1 and which I prefer, because 1t obvi-
ates 513 necessity of artificial resistance, such

- a5 0. (Indicated in that figure and also .in |
- Fig. 2)  Like poles of sections H* and-H* of
the source of current H are connected, re-|
spectively, with the conductors M snd- G, .
and the conductor N is provided with a slid-
o Ing or other shiftable contact K2, whereby it
. may be connected with predetermined pairs -
“of contact-points a? b, ¢, or @, as shown in
the drawings. The pairs of contacts just re-
~ferred to are so arranged that when N'is con--
‘nected by means of K* with one of thein com--

Blementary. amounts of the sections H® and

‘ are connected with the: circuit, the re-

mainng parts being temporarily unused.

Current from the section H?* above the con-
tact K* traverses the conductor M, and cur-

- rent from the section H* below the contact

40

. selectors, whenee both currents pass through
‘the conductor N

55

60

K*traverses the conductor G, meeting the cur:

rent, 'as before, at the differential points of the

to their respective sections
of the souree. I .

‘ple means for determining the amount-of
each section of battery, which is connected
to the conductors M and G, respectively, and

these amounts are predetermined for each
pair of contacts so that the relative curients
in M and G will balance in one of the selectors,

aud produce selective non-actuntion, asgle-
scribed - 1n, eonnection with the foregoing’

figures. o |
- Fig. 4 represents the above-described sys-
tem of selective control applied to a polysta-

‘tion line in which M and N are line condue-

tors terminating in-line-jack J and line-signal

~J” at the central station. - At each of the sub-

stations A, B, (!, and D) a subscriber’s tele-

phone apparatus T is disposed ‘in normally

open bridge connection with' the ‘conductors
M

electromagnets. connected on- one side Wwith

and N.  The selectors 7 are differential.

Wided on the front face of the armat: |
this purpose, as shown'in the drawings. As
‘the armature moves in the direction to en--
gage contact-point z an extension 42 encoun-
ters the spring or yielding stop ¥*, which has
-sufficient strength only to resist the force of -~
‘the bias of the armature and hold it out of
‘contact’ with. z when it is not positively -

o

- 820450° - v,

through resistance ¥, the resistances { and I’
bearing a different ratio to each other at
each station. The. differential paints Z° of
said electromagnets are connected through
polarized relays Y with the conductor lﬁ,
which is thus the common return-conduétor
lephone-line proper. o

+ Tll::)le armatures Y* of the relays Y may be
constructed and arranged in any suitable

prior patent, No. 688,118, December 3, 1901.
They are polarized and have a normal bias
due to their polarization toward the nearest
pole of the relay, which bias causes them to

rent has placed them; but this bias may of
course be secured by mechanical means, if de-

sired, The armatures Y?are adapted to con-
‘nect the contact-pointse with the ground when

moved 1n one direction and to close the gap
phone-bridge when moved in the other direc-
tion, an-insulated contact-plate y being pro-

moved into contact:with it by the proper en-

-ergization of Y. -

. The selectors Z are also provided with ar-

the armature for

0

for the selectors Z as well as one side of the

: te
Ik
|

75

manner—as, for example, as shown in my

80

ersist in the last position in which the cur-

across contacts ¢ ¢ of the normall‘y’bpen tele-.

90"

95

100.

matures Z’, normally held in an undeflected -

_position by means of springs or gravity and
1 So disposed with respect to the relays that
‘when deflected they obstruct the paths of the

| extensions ¥* and - block théir movement to

close the telephone-bridges. The blocking
| of the extensions, however, takes place after
. - - | they have passed the middle points of their
The shifting or sliding contact K2 is a sim-

| strokes, so that their normal bias will hold

65 the condugtor M through a resistance I and |

‘them interlocked with the extensions %2 until
the latter are returned to their original posi-
‘tions by means of- the relays Y.
observed that the extensions v are provided

It will be

‘with pointed pro(Jiections or spurs at their ex-
tremities, exten
front of the ends of the deflecting menibers

ing to a position’ just in
/' when the relay-armatures are in their nor-

this arrangement being to bring the relay-ar-

‘mature virtually as close-as possible to the

108

110

115

mal or intermediate position, the purpose of -

blocking member and still to permit it to .

imove. beyond its. middle point when 7’ has
[ 'been deflected. - e ' |
- ‘At the'station D, I have shown the tele-
‘phone ap[l)a,ra,tus T in detail for the purpose

of more clearly illustrating the operation of

the system, which will ‘¥ hercinafter de-
seribed ; but it is of eourse to be understood
that " the subscriber's’ telephone apparatus

130
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- may be connected with the.system in various

different ways which will be obvious to those.

skilled in the art.

When the switch-hook T’ .is depressed by

5 the weight of the receiver thereon and the re-
lay-armature Y? has connected the contacts

t t, current from the hine conductor N mgiy_--q

];hss through conductor 1, switch-hook ,
Jower contact-point 2, conductor 3, switch 4,
10 Tinger 5, contact-points ¢ £.to the conductor
. M. The subscriber’s magneto-gencrator 6

18 adapted to be inserted in the circuit by
means of the switch-Key 4, ot of course an |

‘automatic switch-generator ‘may _be “used

15 without the switch 4., When. the Feceiver-

hook is raised, the local transmitter-circuit 7
1s closed, and the current from the secondary
8 of the transformer may find its way to the
Iine N through conductor 1 on one side and

20 through the receiver and contact-points ¢ ¢-

on the other toline M.

25 may connect with the line to initidte a callat
any time when the lineis not busy, as will be

later described. . This connection is effécted

by means of the conductor 9, leading to a key

10 of conducting material, which is adapted .
30 toengage a key or bolt 11, whick'in turn may :
engage a contact-point 12, corfhected with
line conductor M. The armature 7/ is adapt-
ed to block the circuit-closing movement of
~ the bolt 11 in the same manner as it does the
- 35 relay-armatures Y?, so that-when an arma-
~ture 7' 1s deflected. neither the.drmature-Y?.

nor the belt 11 can he opemtedgu connect

the telephone with the hne. -Fe

the pur-

~ pose of simplification in the drawings I have
40 1ndicated the bolt 11 as blocked by an-exten-

sion of the selector-armature; but in actual

practice the sclective apparatus®is inclosed

" 1n a casing and the armature Y? and the holt,

11 are compactly ‘disposed side. by side, en--

45 gaging the single end of the armature 7.

*.

a8 y*—to he visible through & window in the

casing ‘when the armature is in its blocked

. L]

so position, such condition indicating to’ the
-subscriber that the line is busy. =

The central office comprises the usual plug.

and cord circuit, together with an operator’s.
hstening-in set, a “disconnected: signal S,
55 bridged across the strands M’ and N/, and the
usual switch-keys, ‘which need not be here
described. 1t is also provided with a selec-

‘tion-controlling apparatus capable of heing
apphied to the line to supply opposing. cur-

6o rents m predetermined proportions to the
conductors M and the ground G in the man-
ner described in connection with Fig. 3, said

common return-conductor N.

opposing. currents returning through the

65 Upon the operation of the key R, while the

Another means of GUHHGCtifig “the tele-
1thone apparatus with the line conductors M
and N is provided, by which the subscribers

conductors

sitel -extending spring-lingers »? and 74,

1
LT

plug is inserted in the jack J , the lends R’
and R? are connected, respectively, with theé

conductors M and N, and the selection-con-

trolling a pa'ratt'i's'_uss_m:iimtt_*d;w_'_it;h-Sui(l”_lﬂac[s'

is-in condition for operation. e
Instead of a sliding contact, as shown in "~ . -

Fig. 3, this switching apparatus is provided

for convenience and gecuracymn mampulation

‘with a series of switchckeys a*, b3, 8 and @,

such as are common in t

| telephone construcs -
tion, one for each station on the party-line. "
The source of current (rga]'[r‘usmlttul renerally ;
by H) is divided'into sections 11 'tii‘n_iiﬁ FH4, con-
veniently shown on either side of the row of
switch-keys. The positive poles of predeter- 8o
mined elements or gim}_p’s‘bfp elements of cach
section of the source of current I are con-
nected with the movable spring members of .
the switch-keys, and the negative poles of the
intermediate elements of section H? are con-- 8¢
nected.with the inside fixed contact-pointsof -
the switch-keys on one side; as shown in the

drawings, and the negative poles of the ele-
{ ments of section H' are connected with the in- .
| side fixed contact-points of the switch-keys go

'| on the other sidein the safne manner, except
that with -the section I1* the negative pole:

are progressively connected with the next ad-"
jacent’ switch on the left-hand. side;, while.
those of section H* are progressively connect- gs
ed with the next adjacent switch-keéy on'the -
rizht-hand side, _Ti_’lej’_tjutsidé' fixed contacts

of the switch-keys are connected with s con- -
ductor ot u pair of conductors P, which ter-, '~
minatein a.p2iraf contact-terminals ) p, and- 100
UC "f‘?it;lfl Ptlead, Tespecti 'vef , from’ .
the negative pole of sections ]l"’-an_’rr 4o
contgct-terminals ﬁz afid p*. - Thé contacts p*
p* constitute the fixed terminals of the two:
sections of the battery, and their common ter- 1og
minal is the pair of contacts p p. - These ter-
minals are adapted to be connected wi ththe

line-circuit. in either direction by means of

the pole-changer P, which.I now proceed to .

‘ _ mature 4. | describe, . 110 -
1f desired, a target X may be secured to |
one of the muvmgf parts—such, {gf example,

A longitudinally-movable shaft. Q of insu--

lating material carries upon it a pair of oppo-
y- [ing Lm,h,,_ y

of which are connected ‘with the sliding con-.

tact-plate # and are adapted to engage, re- 118
spectively, with the contacts 78 p* and the

pair of contacts p p.  The shaft also carries

| insulated spring-fingers ¢ and w1, respee-

tively, connected with sliding contact-plates g

and m, and they are adapted to engage, re- 120

spectively, with “contact-terminals 3° p4 in-
one position and with p p in another. ™ The
sliding contact-plates m, n, and ¢ are in por-
manent contact with brushes 7/, rnf,-m_u‘ q,
und s handle P"is confiected with the shaftag 2
Q to give it the proper movement, so that the s

connections of the battery may be conven- -

iently made, reversed y 8N hm«k(-n at the op-

tion of the operator.
r

The switch-keys o, &e., are normally in 130
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contact with-their inside contact-points, and | connected to.the line when they ate operated.
when not operated the elements or groups of | In the:case assumed the opposing current
elements of ‘each section of the battery are | from the sections of H arrive at  the differen-
consecutively® connected by them in series | tial slactromagnet at station D with. equal
with one anether with the negative poles of | effects in its core, and.Z’ is therefore not de-
edch section connected with the contact-ter- | flectéd; but at all ether stations owing to the
minals. @Vf, as’already described. " A ‘'spe- | different relative values of I and I one cur-
cial key ‘W is also provided which serves to,| rent'is in preponderance, and the armatures
connect the positive pole of one of the sec- | Z’ are Jeflected into blocking positions. This
tions to one of the contacts p p, and thereby | conditipn continues until by & further move-

| afply the current of an entire section to one | ment ¢f the pole-changer in the direction of
- of the divided or parallel courses, for the pur- |-the-arrow the spring-fingers g*and m* are
- pose of unbalancing or operating all selectors.

0
_ snapped .suddenly into contact with termi-
Instead of the battery elementsa' b, &c., and | nals p p and spring-fingers #* into contact
a'* b', &c., 1 may use a series of direct-cur- |'with termindl -p* and: »*, whereby the cur-

rent generators ora single generator with its.{ rent in-the circuit is reversed, but. the rela-

winding. progressively tapped. = . ;.| tive proFortions of the current supplied, re-

!

‘. The ogera;tor s magneto-generator -'R’*'. -;;-i
between the leads

- tion of -a key, as shown,-or by means of an

25

20

automatic switch in the well-known manner;.
- but in any case this generator and that at.the,

-subscriber’s station .should be of the. pulsat-
g type -and .of respective -polarities which-

will not disturb -the appropriate: positions of.
the polarized-armatures of the relays Y., .-
- In describing the operation of the,system I.
will. -assume” that the telephone “operator

wishes to select, the subscriber at station D.;
- After plugging into the jack J and depressing

ﬁ-, she depresses the. switch-key @,
which corresponds.with station-D, whereb

the key

. the elements a*2; 9%, ¢'%, and d'* of section H*

35

~with the common contaet-terminals 9 p.- She.

~ its primary. position and current is applie

1O

and element d" of section H? are connected-
then moves P’ in the direction of the arrog to
to

the line, including the relays Y with the ap-.

gl‘opria_te polarity to mové-all the armatures

* against-the tensions of springs ¢* into en-
gagement with their contactsz. * Both differ-
ential coils of the selectors are-thereby con-

~ nected in the circuit between M‘and G, from

- which they receive opposing currents of pre-
determined proportions in the following man-

- ner. ' —

50

Current from the connected '-elell'neli't_s_
from section H* may pass from contact-ter-

minal p* through the sliding contact and

brush m’, lead R’ and plug to the line M and

era; | spective _
. "R so that i§ |.served unchanged. ' The relay-armatures re-
may be utilized either by the manual opera-

, to the conductors M and G pre-

spond to this reversal by a rapid movement

toward contacts ¢ ¢, which is necessarily ac-
‘celerated by the tension: of springs 4*, and
‘the-ground connections of selectors Z are at
.| the same time interrupted at2. . =

-~ The: contacts :z: are - preferably . following
contacts adapted tomaintaintheground con-
-nection of selectors.Z until the spurs on ex-
‘tensions:y* reach or pass the ends of arma-
tures Z'; so.tHat:the selector at station D is
‘maintainied ‘in -neutralized  or non-actuated
-condition even after the reversal of current.
‘When. the contact 2z is subsequently discon-
| nected’ from : the |

* rom :the ground, the selector of
course becomes unbalanced; -but before its

armature: Z' can deflect into blocking posi-

tion +he spur on extension y? will have passed

beyond it, and the contacts ¢ ¢ at the station
D will be closed. - At station D only has the
‘telephone-bridge been closed, and the other

stations are effectively locked out of the line
by means of their deflected selectors, which
latter-also prevent the manual operation of

the bolts 11.° Furthermore, the targets X
at each non-selected station are moved into

view and indicaté-the condition of :the line.
The operator may then reledse key R and

no longer needed, as the bias of the relay-ar-
matiures will preserve the selccted and locked-
out condition of the line. .She mav then

-converse with the subscriber at D through

from thence through the different resistances | the cord-circuit -or connéct the line with
[ to the selectors. Current from element d¥{"otherlines.-of the exchange in the usual

“may pass from terminal 2%, through finger ¢*

manner. - When the conversation is fin-

and brush ¢’ to the ground G, and from thence |.ished,'the; operator manipulates the key R

through resistances I" to the selectors; where

it joins with the other -current. and passes

7/, contact-plate n, fingers n4, and contact-

" 0o0.
‘points of the switch-key d® back to the res:
spective sections of the source .of current,
The circuit 1s the samefor the other selection-.
~controlling keys, except that more ar less of | ascertains that the line .is free by. notici
65. the elements of each section.are respectively | the busy-signal and depresses key 10, whic

terminal p p to the vutside fixed contact-

{"and ‘pole-changer P toreverse the position of

+

70

75

80

Q0

95

100

1’65.

110

disconnect .the source of current. H, which is -

11§

120

_ the relay-armatures and open’'the telephone-
through relays Y and conductor N to brush | bridge at stationD;which also releases ¢run-

.blocks the selestive. apparatus at the other
| station and’ puts ‘theé line in: condition for

further use.

communicaté with the central office, he first

nﬁ'.

125

- 'When, a subscriber, such as D, wishes to

r3e
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ator 6,(and the

moves the bolt 11 into contact with 12,
which. closes his normally open telephone-
bridge to the line, and while holding key 10
depressed he operates “his .magneto-gener-

lmy 4,) which delivers a pul-
sating current through the switch-hook T,

connection 1, line conductor N, line-signal

-J’, releasing the drop, conductor M, contact

10

e

12, bolt 11, key 10, connection 9, ringer 5
key 4, back to 6. Upon receiving the call

controlling apparatus with the line * and
moves the pole-changer to its primsary : posi-
tion-—that 1s to say, with the spring-fingers

n' in contact with terminals p p and ¢* and

St in connedtion, m?;peativ_iw,-with 73-and

p', and she depresses key ‘W at the same
time, which causes the current from the

- whole section Il of the battery to pass

20

through the lead R’ conductor M, thmu§h_
the upper coils of the selectors Z, relays Y,

~and conductor” N, causing the relay-arma-

tures Y? to-move in the direction of contact-

~points z and conneet the selectors with the

25

.30

“member 77 is held undeflected by theans of
the bolt or key 11, which the-subseriber is
holding depressed.  The operator may. then
reverse the current ip the line by a further

35

ground.  As none of the elements of the sec- -

tion 1%, however, are connected in the cir-

cuit by this .uvemtinn, the opposing or lower.

colls-of the selectors receive no current, and

the selectors ;are consequently unbalanced
and their armatures deflected into the block=
ing position at all of the stations'on:the line,

except -at station D, at which the deflectin;

~manipulation of the pole-changer, and the

40

~relay-armatures move -in the direction - to
close the telephone-bridge, as hefore; but the
bridge at station D is the only one that is.

closed, and the other substations are obvi-

ously. locked out in the manner heretofore

- deseribed.  The operator may- then release

- the key R and ascertain the wants of the
subscriber, who thus has the exelusive use of
‘the line. | T P

45
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03

- Should the subseriber at 1 wish to connect
with another subscriber on the same lpu.rty'-
line—such, for example, as C -he ho

of her pole-changer, thus restoring the relays

to thetr norinal or clevated positions, - and.

presses switeh-key €%, whercupon. current
from the elements ¢ and d" of one section

~and from elements a'%, 52 and ¢ of the other
passes into-the line through the paths here-
tofore traced, the relacive values of these cur-

rents being I)_rmlnl;ﬁrminml to eanuse the ne-
Lion of all selectors exeept that at station €,

Upon the suceeeding reversal of Lhe current,)
ns before, the reluy-armalires move to close

the telephone-bridges and will be blocked

therefrom al all stations excepl, G and 1), the

one bheenuse of the selective mm-hlm-.i(m;__g

820,420

|
the central operator connects the selcction—i

and t

_ _ _ woldy his
key 11 depressed while the operator again
reverses the current:in the cireuit by means

-posing currents from saic

and the other because of the manual block-
ing:by the bolt 11.: The:telephone operator
then sends & ringing-current into the line
conductors M and N; which passes in. parallel
through the ringers at both C and D and in-

& . '
. . - . a

70 '

dicates. to the one subscriber that he 1is -

wanted and to the othér that he has secured
his connection, anid upon the removal of the
receivers from their respective hooks the two
subscribers on the same line may converse to
the exclusion of all others on the line,

. The switch-hook T’ may obvious?' be me-
1 depress .

chanically connected to operate an
the bolt 11 when 1t is raised to its elevated
position, and thereby reduce the number of
acts required of the subscriber. -

75
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‘When the subscribers have replaced their |
receivers and haveé-ziven,the usual 'discon- -

nect-signal, ‘which operates the drop S, the
telephone operator may cause the relay-ar-
matures to move away from. the contacts ¢ ¢,
which movement. unlocks the blocked se-
lectors and also. disconnécts subseribers C
and-D, - Upon withdrawing the plug-the re-
lay-armatures #ssume their normal interme-

diate positions resting against the springs v*
| thline is ready foran'other'csgl. The
disconnect-signal S 1s provided with a short
circuit S’ for the purpose of short-circuitirig
‘immediately after the drop falls any alter-
‘nating clearing-out current, which if allowed
to.enter the selective line would tend to op-
erate the polarized armatures Y3, =
o I€'may sometimes be desirable to compli-
cate the construction of relays Y by includ-
ing in their'windings the proportional resist--
ances | and !”:on either side of the selectors.

Such a construction is illustrated in Fig. 5, in

‘which the ;:‘l.océ,.ti_on‘ of the resistances will be
readily< discerned -without special ' explana-

tion. *Cdre ‘must be taken; however, that
these added windings be of the proper direc-

will not neucralize, .

S Telagim— - 7

tuting parallel courses for the current, elec-
trically-operated devices connected between
said conductors and. adapted to receivé op-
posing currents from said courses, in combi-

nation with means:for varying the strengths

of current respectivelyfto said courses:

- 2. In a seleclive system, a source of cur-
rent and two line conductors constituting
parallel courses for the current, electromotor

devices connected betweéen said conduetors

at different resistance distances. from a ‘point
on one of them and adapted to receive op-

' cotrses, in ¢ombi-
nation with means for varying the supply of

current respeclively Lo said courses,
3. In a selective svstem, o sourcee of eur-

rent and two line conductors constituting

parallel courses for the current, in combina--

00

95 -

100

108

tion with respect to the circuit, so that they
L ES , 110
1. Ina selective system a source of cur-
rent and a plurality of line conductors consti-

11§

129

130
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~ tion with differential selectors; connected be=¥| conddctors and selectors connected. thereto

s
~ selectively rendered neutral.” - |

-rent ‘and two line conductors constituting.

IO

~ from the differential points of said electro-

'15

-tion . with differential. electromagnets con-

‘tween said conductors and connections from | at prog.orti(lilall'.jr_.-.,diﬁerent‘- resistence dis-

id | om each of them, a common return
source df current; means for varying the sup- | from said selectors, a telephone apparatus at
' a substation in a normally open bridge from

the differential points of said selectors to the |'tances
plg of current respectively to said courses,

whereby the effects. of said selectors may be ; one of said conductors to the common return
' | and meanscontrolled by a selector at the sub-
| station for closing said bridge, in combina-
tion with a source of ‘current gt an operating
‘station and a variable connection of the same
with the circuit. . |

4. In a selecfive system, a source of cur-

parallel courses for the current, in combina-

nected between said conductors, connections

ductor therefor, a line-jack, differential selec-
tors connected with all of said conductors

magnets to the source of current, the said dif-
ferential points being located at proportion-

‘ally-different resistance.distances from each | and adapted to receive opposing currents,

~ of the said two conductors, and means for } normally open telephone-bridgesacross two of

-~ the said two courses. .. |
20

- courses for the current, inf combination witha

said conductors and a corresponding coil con-

~ supply of current respectively, to the said

. 20
35

| o
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so ed to vary the relative strengths of the cur-

‘source of current and a circuit comprising

varying the supply of current respectively to ! sai

] - - | byysaid selectors for closing said open bridges
An‘combination with a central-station appara-
tus comprising & plug and cord circmit and

5. In a selective system, a source of cur-
rent and two conductors constituting parallel

said line conductors, and means controlled -

- ¥

- 10.In a polystation telephone system, two
Iine conductors and a common return con-

connections to a source of current for con-

coil at each substation connected to one of | trolling the relative porportions of said op- .

. nd & ¢ posing currents. .
nected to the other conductor, a common |  11. In a selective system, a circuit. includ-
connection from each pait- of coils to the
source of current, and means for varying the 8 _
spectively therefrom and adapted to be oper-
ated by a preponderance of one of said cur-
rents, a line-jack for said circuit and a plug-
circuit adapted for connection therewith, a
source of -current in the plug-circuit and
sw.:it.ching‘afp ]

strengths of the opposing currents.
.12, In aselective system, a circuit compris-

two courses, whereby the magnetic effects of
the members of any pair of coils may be se-
lectively balanced. -~ - -~ .
6. In a polystation telephone system, a _

parallel courses for the current, selectors
adﬁpted to receive opposing currents from
said courses, telephone apparatus at the sub--
stations and means controlled by said selec-
tors for connecting the telephone apparatus
with the circuit, and meens for varying the
relative strengths of the currents supplied re-
spectively to the parallel coursés.. -
7. Ina polystation telephone ’sfatem , two
line conductors constituting parallel courses
for current, selectors adapted to receive op-
posing currents therefrom, telephone appara-
tus in'normally open bridges of the circuit,
-and means controlied by the selectors for clos-
ing said bridges, in combination with a source
of current and a switching apparatus adapt-

tor therefor, differential selectors in the cir-

end a variable connecting means associate
with said source for controlling the propor-

line conductors. _
13, In a selective system, a source of cur-
rent and & circuit including electromagnets

blocked, in combination with electromoter
devices receiving opposing currents from the
circuit, adapted to normally block baid arma-
{ tires but to be non-blocking when said cur-
‘rents are equal in effect, and a switching ap-

rents respectively supplied ‘to the two line
conductors. -~~~ . - T
8. In a polystation telephone system, a

ing two line conductors and differential selec-
tors ‘ada})ted to receive opposing currents re-

aratus for varying the relative

-ing two line conductors and a return conduc-

tion. of current respectively supplied to said

and armatures therefor adapted to be

55
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source of current, two line conductors and a

common return therefor, selectors connected
between said line conductors at proportion-

ally-different resistance distances from each
of them, a telephone aﬁparat_us at a substa-

[

tion and means controlled by the selector of
that substation for connecting the telephone
in the circuit, and a switching a_.pgﬁmtus at
an operating station for varying the propor-
tions of current supplied respectively to said
two line conductors, |

9. In a polystation t'elephoxie sjrstein, -t'égr'o '

paratus for controlling the proportions of cur-
rent supplied to the circujt whereby the elec-

tromotor -devices may be selectively ren-
“dered non-blocking. B el

. 14, In a selective

nation-with differential electromotor devices

‘adapted_ to recetva gpposing currents from
“the circtii”and to be operated by & prepon--
derance of one of said currents to block said
armatures, and a switching apparatus for va-

stein, a source of cur-
rent and circuit including electromagnets and -
arinatures adapted to be blocked 1n combi-

cuit -and. a line-jack connected with one of
said line conductors and the return conduc-.
tor,”in combination with a plug and circuit
‘| connection therefrom to a source of current,
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. and provided with armatures adapted to he

T inF currents therefrom, relays in multiple
rela

’

rying the relative strengths of said opposing
currents, . e
- -15. In'a selective'system, & source of cur-
- rent and circuit therefor comprising parallel
5 courses for current, electromagnets at the
substations in multiple relation to the circuit

‘blocked in combination with electromotor
- blocking meuns adapted to receive opposing:
10 currents Trom said courses, and to be oper-
~ ated by a preponderarice of one of said cur-
rents, and means at an operating station.for
. proportioning the current respectively sup-
" plied tosaid parallel courses so that the block-

- selected stations, . o
- 16. In a selective- system, two line ‘con-
~ductors and a common return conductor
“therefor, electromagnets at the substations
20_in multiple relation to the. circuit having ar-
- matures adapted to be blocked, in combina-
‘tion with differential | selectors connected

15 'Ing means will be actuated only at the non- |

= ~with said line conductors at praportionally-

“different resistance distances from each of
25 thém, and to said common return, a sougce
. of current and a variable connection between

- said source and the circuit for varying the.
- “line conductors, - 7
30 17. In a selective system, a source of cur-

-rent and circuit comprising divided paths for

the current, differential selective devices”
r"a'd-a'pte'd to be connectegl with satd ‘paths to
Teceive opposing currents therefrom, relays

© ~eurrent supplied 'reSP‘j"ctiVMY to. said. two

35 1n the circuit for connecting said devices to

the said paths, and switching apparatus for
- operating said relays and for varying the
current supplied respectively to said paths. .
18, 1o a selective system, a source of cur-

40 rent and cireuit edmprising divided paths for |

the current, sclective devices adapted to be
“connected with said paths to receive oppos- |

tion to the cireuit for connecting said de-
45 ‘vices to the said paths, means for operating
said relays, and a variable connection for
varying the proportions of current supplied |
'I‘('Espu(ttivﬁly to satd plttlm. o o |
19, In a selective system, a source of cur-
50 rent and cireuit comprising two line conduc- |
tors, the same constituting pardllel courses
for the current, selective devices adapted to
Teeeive opposing currents from said courses,
relays for connecting siid deviees with the

55 said two line conductors at proportionally-

different. resistance distances from each of |
them, means for operating said relnys, and a
variable connection for varying the propor-
tions of current supplied respectively to said
6o parallel courses. - -+ . - o
20. In a selective systein, a source of cur-
rent, o circuit comprising two line condue-
tors constituting purallel courses for the cur-
rent, eleetromagnets in multiple with the

- 65 circuit. having armatures adapted to be |

820,420 o o - B

-

blocked, in combination with normally non-
blocking electromotor dévices for hlocking
sald armatures connected between the saiﬁ
two line econductors ut. proportionally-differ-
ent registance distances from cach of them,

70

and a_sswitching apparatus for supplying cur-

rent to the circuit and v&ri!m ¢ the current sup-

a . , [ . "4 l .
plied respectively to said two courses.

21. In a polystation telephone system two

line conductors constituting parallel courses’

for the current, and a return conductor, tele-
Flmne apparatus at the stations, and relays
or connecting the “telephone apparatus to
the circuit, and means for operating said re-
lays, differential electromagnets connected
to tilg. line conductors and the return con-
ductor having armatures adapted, when de-

flected, to. block the relays, in combination

with a source of ciirrent and switching appa-

‘retus at an (){mra‘ting' station for varying the

current supplied respectively to the said par-

75
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ellel courses, whereby said armatures may be

deflected at the non-selected stations.
22. In a polystation selective system, a
cireuit comprising two line conductors con-

stituting parallel courses for the current and -

differential electromagnets, relays in the cir-
cuit adapted to -connect said differential
electromagnets with the said two line con-

ductors at proportionally-different resistance
distances from each. of them, and a' return-

conductor in’ combination with a source o
current for operating said relays, and switch-
ing apparatus for varying the supply of said

current respectively to the said parallel

- 23. Inm'a polyst;atidn tbllephone éyste_m',t,wo

line conductors, differential electromagnets

adapted to be connected at the substations
betwéen one of 'seaid conductors and the

ground, relays connected between the differ-.

ential points of said electromagnets and the

{ other conductor, armatures for the diffai-

ential electromagnets and armatures for the

relays adapted to bo blocked by said first-

named armatures, in ‘combination with
means at an operating station for selectively
controlling the hlocking action of said first-

‘named armatutes. . L -
24, In a polystation telephone system, line

conductors and subscribers’ telephone appa-
ratus in normally open bridges thereacross, a
differential electromagnet for each bridge

controlling the elosure thereof and means for -

varying the degrees of potential in the said
line conductors. whereby. any. one differential
electromagnet may- be selectively rendered

Q0

95

100
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inactive to permit the closure of its bi‘itl{,re
16

simultaneously with the -netuation. of t
other differential electromagnets. . -

25. In a polystation telephone system, two
line conductors and subscribers’ “telephone
apparatus in open bridges thercacross, a re-

125

iay in parallel with said open bridge and

adapted to be operated to close said bridge, a

133
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~ telephone-bridge or another connection,: a
. Spring yieldingly holding said armature ih an
Intermediate - position, .and a pole-changer
L5

~ circuit. by said re‘lagr, -and means fo? selec-
- tively causing any di

20

25

.30

35

. currents: suPplie,d to each of sald.conductors

40

. mon return, whereby the proportions of the
current supplied to ‘each gfisaid conductord

-and means for connecting it with

55

60

- the source of current.

for the current and a return conductor, polar-
- 1zed relays in said circuit, and differential se-
. lectors-adapted to bé-connected in said eir--|.

varying the proportions of current respec-

connection with said ssctiéns and the com-

- rent divided into ‘sections: two line conduc-

1ty from said sections, and‘a-common return
from said conductors;-inchud

L il

8 . . T e29,420

differential electromagnet for each such re- | prising two sections of a current source, two

lay adapted to block its operation and means
for selectively causing any differential elec-

tromagnet to permit the operation ;lf its re-

lay.

line conductors, subscribers’ telephone appa-
ratus in open bridges thereacross;.a 1 olarized
relay in parallel with sald bridges, tge arma-
ture of which is adapted.to close either the

for reversing the current in said. relays, in

combination with a differential electromag- |.fr

net for blocking said relay, connected in the

. flerential magnet to be

cult by said relays, in combination with a
poie-changer. and . switching apparatus for

tively supplied to said divided paths, - =
~28. In a selective systém,.a source of cur-

- tors supplied with current-of the same polar-

ity from said sections and g common'return
from said conductors, including -8 variable

mon return, whereby the proportions of the-
- 29. In a selective system; a ‘source of cur-

tors supplied.with current. of the same polar-
_ luding a - variable
connection with said sectipns-and the com-

may be varied and means for reversing the

current in the circuit without changing said’

proportions. PV |
30. A selective switching apparatus ‘com-
prising two sections of a source of current,
and terminals connected respectively’ with
like poles of said sections, a third terminal
. necting comple-
mentary parts of each of said sections.”

w

31.- A selective switching apparatus com- !

prising two sections of a source of current
and terminals connected to like poles of said

sections, a third terminal and switch mech-

anismns for connecting the same with prede-.
termined parts of said two sections, said
parts when so connected being complemen-
tary to each other with respect to a 'section of

32. A selective switching apparatus, com-

26. - Ina imlysﬂaﬁon teiéﬁhone‘ r'sy_stem-,tho |

~on erther sidle of
Tets, and ripang for operating said relays and

| 1 combination with a fo lowing

| said fol

| terminal’ contacts connected respectively:

with like poles of said. sections, & pair of ter-
minal contacts adapted to be connected with
‘complementary parts of each of said sections,
& movable member comprising: contact-fin-
gers adapted to alternately engage said two
terminal contacts and said pair of contacts

-and connections from said movable fingers to

& line-cirenit. - .

conductors constituting parallel courses for
current, selectors adapted to receive oppos-
Ing currents therefrom and & common return

om said selectors, an operating station com-
Pprising a current-source in two sections, each
section being adapted: to,be connected with
one of said conductors; gnd a varieble con”

to supply current to the parallel courses in

‘predetermined proportions, -~ - . . -
34. A polystation telephone*gystem, com-

prising two line conductors an
electromagnets: connected - therebetween, a
third conductor. connected with: the differ-

ential points-of said electromagnets, in com-.
bination with a soiirce of current divided 1nto
sections having like poles respectively con-
‘nected to the two first-named conductors and

switching apparatus adapted to connect-said
third  conductor with complementary parts
of said sections. - T . |

I - 35."1In'g selective system, t‘wﬂ_ Iine 'C0nd'u_c- ;
tors and

differential electromagnets connect-
ed thereto and a common return, relays in-
cluded in: the: circuit, the windings of said re-
lays "compi":gmg artificial electrical resistance-

e of said differential electromag-

differential electromagneta,

~33. Inapolystation telephone system, ltlwo..

nection between the common return and said-
sections whereby - complémentary parts of
{ each section may be connected in the circuit

differential

¢

"

!

I

I

- 36: Ina’selective’ system, a relay%ﬁ.rrﬁ&é _

ture adapted to be blocked and a movable
meéniber for blocking the same, a coil for ac-

‘tuating said blocking member adapted to be

Il

connected to the circuit by the said armature, -

contact be-
tween the coil and ‘the armature, whereby a
blocked or.a non-blocked condition may be
assumed before the coil is disconnected f‘:-o'm
the circuit,. o R

‘whose terminals is connected to a following

contact, & member for connecting said fol-
lowing contact to the circuit when moved in

37. In a selective system, a selector one of

Il

X2

one direction, and an armature for the selec-

“tor adapted to deflect, when said connection

18 broken, into the path ¢f the movement of

*

sald member in the other direction.

- 38. Ina selective system, g selector one of

12

whose terminals is connected to a following -

contactf 8 movable member for connecting

owing contact to the circuit, and an
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| ia,mmme for the selector ade t@ée_i:-td deflect | In- testimony Wheraebf?,:-i have hereunto
into the path of movement of said movable | igned my name in the presence of two sub- 16
~member, in combination with a projection on | scribing witnesses. . - ' . '
- said movable member extended to & position

5 adjacent the end of said deflecting member, | - BYLVANUS ALBERT REED.-
whereby the moveble member may pass be- | = Witnesses: '
~ yond the middle point of its traverse when| = Qsocar W. Jerrery.

‘the deflecting member is deflected. 'l H G Kmsarn,
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