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~ UNiTED Statss |

PATENT OFFICE.

WILLIAM RAGAN BINKLEY, OF NEW BEDFORD, MASSACHUSETTS.

 AUTOMATIC ELECTRIC EXCHANGE SYSTE"

SPEGIFICATION'forming part of Letters Ifa,teilt NO, 71’7,327, dated December

. My S j——

30, 1902,

Appli_ua.tioﬁ filed July 14, 1902, Serial No, 115,498, (No model.)

To all whom it may concern: _
Beit known that I, WILLIAM RAGAN BINK-
LEY, a citizen of the United States, residing

at New Bedford, in the county of Bristol and
-State of Massachusetts, haveinvented certain
new and useful Improvements in Automatic

Electric Exchange Systems: and I do declare

‘the following to be a full, clear, and exact de-
scription of the invention, such as will enable.

others skilled in the artto which it appertains

My invention relates to certain improve-
ments in electrical exchange systems of that
character wherein all the switching of the
subscribers’ telephone-circuits is performed
automatically and electrically by the action
of the subscriber at his own station in ma-
nipulating a key or other translative device

which,through intermediate connections,elec-

trically operates exchange mechanism at a
central office; and the present invention is

designed for use in connection with the well-

- known ‘“Strowger system” and is applicable

30

to existing plants without changein the call-.

ing devices and without imposing any other
labor, care, or thought on the part of the op-
erating subseriber than is now required.
The objects of the invention, briefly stated,
are, first, to provide a system of wiring where-
by any subscriber in calling the number of
any other subscriber of a party-line will at

the same time place hisinstrument in circuit

with one of a number of relays, which will re-

~spond when the key is pressed, impressing
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upon the subseriber’s line a current of such

strength and polarity as will ring the bell at
the subseriber’s station which is being ealled:
second, to provide an arrangement of the re-
lays in pairs and in series in the normal wires
connecting -the subscriber’s switch with the
connector-switch and in connection with dis-
similar points of two banks of contacts in

such manner as to secure the most effective |
results in the operation of the system, and,
third, to simplify and .cheapen the cost of

production-and maintenance of the system,
thus rendering the apparatus of great value
where rates are low by reason of the presence
of a party-line service of a competing com-
pany.

With the a,b'cfve aﬁ_d_ other obj"ects subordi-

nate thereto in view the invention consists in

q'

{

and another station.

certain novel features of construction and
combination and arrangement of parts,which
will be hereinafter fully described and
claimed, and illustrated in the accompany-
ing drawings, in which— o
Figure 1 isa diagrammatic view of a party-
line-telephone system embodying my inven-
tion, showing one of the subscriber’s stations
connected up with the exchange mechanism
In this view the main
shaft, banks of contacts, &ec., are distorted

1rom their natural positions to more clearly

illustrate the operation. Fig. 2 is a similar
view, on an enlarged scale; of three of the

stations and the switch or exchange mechan-

18, showing the circuits and ringing-relays
for a two-partyline. TFig. 3 is a similar view
showing one of the ringing-relays actuated
{0 impress a ringing-current on the line.
Fig. 4 is a diagrammatic view showing the
arrangement in a four-party line. Figs. 5
and 6 are detail views of the wiper-operating

devices and the wipers with the codperating
‘banks of contacts. o |

‘Referring now more pa,rticula,rly to the

55

60

05

70

75

drawings, A designates the main operating-

shaft, which carries the spring-wipers 1 and
2 and which is designed to be slidably and
revolubly mounted in the usual way. This
shaft may be operated by any ordinary type
of feed mechanism—such, for instance, as
that employed in exchanges of the Strowger
type or any other feed mechanism which may
be found suitable for the purpose. I have
merely shown the shaft and cooOperating
switch mechanism at the central office con-
ventionally and have omitted the calling or
translating devices at the subseribers’ sta-
tions by means of which the said switch mech-
anism is operated, as these devices are all well

known to those versed in the art and require

no detalled illustration or deseription.

T'he wipers 1 and 2 are adapted to engage

the contacts of the banks or series 3 and 4,

‘which contacts are arranged in each bank in

two different linés or rows, the vertical rows

in Fig. 6 representing units and the horizontal
TOWS tens.

To these contacts are connected
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the normal wires leading to the individual or
first selector-switch, which is the subscriber’s
switch, thence to the line-wires leading from
and to the telephone-stations. The mode of
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operation of the wipers in connecting any one |

telephone-station with any other station in
the system through the operation of the shatt
is well understood by those versed in the art.
I modify the usual construction by uniting
or bridging the contact points or normals of
one bank with the dissimilar points or nor-
mmals of corresponding positions in the other
bank, as and for the purpose hereinafter de-
scribed.

S',-8% 83, and S* represent telephone-sta-
tions arranged in the system, and L' I.* the
line-wires. Hach telephone-station includes

the ordinary devices embodied in telephone

systems of the automatic exchange party-
line type, the same consisting of a transmitter
5, receiver 6, induction-coil 7, a bell 8, hav-

- ing the nsual ground connection when a party-
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line, and a local battery 9, connected by suit-
able circuit-wires, together with switches 10

10" for throwing the bell and talking devices

into and out of circuit of the line, a telephone-
hook11,whichalternately closessaid switches,
and aswiteh-key 12, movable between the line-
contact 13 and grounded contact 14 for trans-
mitting electric impulses to operate the mech-
anism at the central office which controls the
action of the ringing-relays. - ',
B, C, and D represent, respectively, the first
or thousands selector-switch, the second or
hundredsselector-switch, and a third selector-
switech which may be the connector for all
numbers in between, say, 2,499 and 2,601.
These switches are connected up in the ordi-
nary manner with the line-wires at the central

office.
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In carrying my invention into practice I
connect or bridge the contact-points of the
two banks or rows 3 and 4, so that dissimilar
points of these two banks when united and
taken in pairsare connected to pairs of normal
wires which lead tooutgoing lines through the
subseriber’s or first selector-switeh, and I also
connect said points to ringing-relays K and I,
E' and F', it being observed that as a matter
of illustration the points a b ¢ d of bank 3 are
respectively connected to the dissimilar con-
tact-points b? a® d® ¢® of bank 4 by the wires
15, 16, 17, and 18, the pairs of contacts thus
connected being in turn connected to the
magnets of the relays by the wires 19 20 and
19" 20'. As shown, the relays are operated
in pairs, having only their external or ring-
ing circuits interconnected, so that each will
open up the lines I’ L’ and impress the ring-
ing-current on the outside line, which will be
traced out hereinafter.

Located at the central office 18 a motor-gen-
erator G, capable of supplying pulsating posi-
tive, (+4,) pulsating negative, (—,) or alter-
nating ( ) current to the several relays, and
in circuit with said generator is a grounded
condenser C, whose funection 18 to cut off a
direct ground connection—that 18, to inter-
cept the path of a direct current, but not an
alternating or pulsating current. IFrom the

1%,
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suitably branched to connect the 'relays to

the generator in pairs, and these wires are
provided with econtacts 21°, &c., normally en-
cgaged by the armatures of the relays. The
two relays E and F are connected by a con-

ductor 23, which is connected by a bridge-

wire 24 with another conductor 25, having
contacts 26 and 27. These contacts are ar-
ranged in juxtaposition to other contacts 23
and 29, connected to conduectors 30 and 31,
leading, respectively, to relays E? and KE°,
and between the two contacts 26 and 23 plays
a switch 32, while between the two contacts
27 and 29 plays a switch 33, which switches
are respectively connected to the line-wires
L' and L? through conductors A’ and B',which
lead, respectively, to the contacts 28" and 29/,
engaging the corresponding switches 32" 33°
of the relays E' I', which switches 32" 33" are
in direct connection with said line-wires L/
The magnets of the relays K and If have
leading therefrom wires 34 and 35, which con-
nect the same with the relays E* E?, and from
said wires lead branches 36 and 37, which
connect the relays with retard-coils R R',

which coils R R’ are connected with each

other and with a battery 38 and ground-tap
39. The switches 32 and 33 are of spring
metal and normally retained inengagement
with the contacts 28 and 29 by their resili-
ency. They are pressed into engagement
with the contacts 26 and 27 by the arms a,
projecting from the relay-armatures, when
the relay-magnets are energized and the
free ends of the armatures are drawn down,
as hereinafter described. The relays I’ and
EF' are connected up in the ringing-circuit in
like manner, the parts codperating there-
with and corresponding to those before de-
seribed in connection with relays K and K,
being designated by similar primed reference
numerals or characters. The system of wir-
ing necessarily differs in detail in telephone
systems in which the subscribers are differ-
ently grouped or arranged; but the principle
of arranging the ringing-relays in pairs and
in series with the normal wires leading from

‘the connector - switeh to the subscriber’s

switch will in each case remain the same.
As an illustration of the operation of my
invention,Thave represented station S'(2,521)
as having been called from station S by means
of the ordinary transmitting device, (not
shown,) the action of which through the con-

‘nector-switech and feed mechanism sets the

wipers 1and 2inengagement with the proper

contacts of the banks 3 and 4. The parts -

will then be disposed as shown particularly
in Figs. 2 and 3, which show a two-party line.
The line-circuits !’ and [? will be through first
selector-switch B, second selector-switch C,
third selector-switch D, [* taking conduector
B, wiper 2, bank-contact a?,conductor 16, con-
ductor 19, relay E, conductor 34 to relay E-Z,
baek through return-conductor 30, contact
28 to switch 32, to L' and station S', while /'

‘generator tothe relays lead feed-wires 21 21', | will take conduetor /%, wiper 1, bank-contact
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o, conductor 15, eonductor 20, relsw F, con-

ductor 35, relay E3 back throu oh return-con-

~ duetor 31 to spmnn*-eontact 29, smtch 33, line

10O

L2, to station S'.

In signaling S’ from S the subseriber at S
presses signal-switeh 12 against ground-tap
14, when the electric circuit will be as follows:

_from eround by way of 14 to switech 12, thence
to sw1tehes B, C, and D, conductor Z3 wiper
2, bank- contact a? couduetor 16, conductor

19 relay E, conducbor 34, retard- (3011 R, and
battery 38 to ground.

- lishing this circuit will be seen in Fig. 3 upon

15

relay E the armature having been drawn
down by the magnet, thereby opening feed-
wire 21 and .inside line-wire 30 and closing
switeh 32 thus connecting outgoing line-wire

_- ,L’ with the contact 26, Whlch carries the ring-

20

- back-contact 21°,

30

ing - current recewed from generator el
throuo‘h bridge 24, conductor 23, (which con-
nects the two relays ) armature of relay K,
conduetor 21, brush g¢ of
generator G to U*round through eondenser C.

Gomﬂ' back to 26 the rlngmg-currenu circuit
through the bell -to
Had sta-

will be over L/ to S,
ground, thus swnalmﬂ‘ S’ or 2, 521
tion S%or 2,522 been called the wipers 1 and

2 would re% on bank-contacts b b, and by

reason of the bridging of the dlSSImﬂELI'
points b with a* and a with b* a reversal of
the circuit would have been e fected, so that
[* would be connected with conduetor 20 and

- relay F, and the same operation of switch 12

35
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would actu.—sttes relay F, impressing upon line

L* a ringing-current in precisely the same
manner, except that the armature of said

In like
referring to Fig. 4, which repre-

relay would break contact with 21b.

sents g four—par‘ny line, and braelnﬂ' the cir-

cuits from ¢ d? and d (,2 which correspond to

numbers 2,523 and 2 524 (stations S*and S%)

relays E’ and B’ are Operated the same as E

and F, but send a ringing-current of opposite
pola,mty along lines I’ and T2

It will be undersbood that relays F? and E?
are the line-relays of the individual or sub-
scriber’s switch,which in the present instance

is the switeh of lahe called subscriber.

tem and are shown in the present speclﬁo
illustration only because they are. in the cir-
cuits at all times. Their funection is to close

the circuit of the local battely through the

- operating-switch magnets in calling or mak-
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~wires L' and 12 and in omitting the relays E’
The operation of the magnets is

ing connection with a station.
The foregoing description for a two-party

line apphes equally as well to a four-party

line, as shown in Figs. 1 and 4, the construec-
tion for a two-party line (shown in Figs. 2 and
3) differing therefrom in showing the swmches
32 and 33 in direct connection Wlth the line-

and B'.

) clearly disclosed in Fig. 3.

The release or dlsconneemon of the callmn:
from the called subscriber is effected in the |

The effect of esta,b-'

They.
perform no part in the selective ringing sys-

|

' SIC"I]%LH to the subseribers.

viee.

multaneously 6n hanging up the receiver of

the calling-station, whlch will operate both

rlngmﬂ‘-lelays mmultaneously This simul-

| taneous action of the pair of relays cuts off

the generator, which would otherwise impress
ringing-current on both lines, sending false
Ib 18 reoﬂ:)n'mzed
tha,t the relays may be designed in dlfferenb
forms to accomplish the same results; but in
each case they must be dependent upon each
other for supplying the ringing- currents to
the subseribers’ lines.

In calling from station S’ or station S° the
circuits are the same as when calling from
station S, with the exception of the mnrodue-

tion of the spring-contacts 32-28 and 88-29 in |
the line-wires where they enter the individ-

ual switch. Referring, for example, to Fig. 2,
let it be supposed tha,t station 8’ desires to
call some other station. The circuit from S’

will then be over L' to contact-spring 32 to 28,

75
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thence by 30 to line-relay E? to 36, to retard- |

coil R, and battery 38 to ground at 89, thus

Q0

plaemw it within the power of the person at .

S'. through the usual calling device, to oper-
a,te line-relay =
be by spring 33 to 29, to wire 31, to line-relay
E3, to 37, to retard- coil R', and battery 38 to
ground thu% placing relay E® under control
of the operator through the usual calling de-

thus be made clear.
that relays E and F are not aff

ected by cur-

rents from stations S’ and S? when these sta-

tions are calling or making a telephone con-
nection with a'ny other Stat‘io'n'; otherwise_ the
system would be rendered inoperative. Said

'relays are in the normal wires which termi-
nate in the- bank-contact of the connector-

switch, and when not engaged by said con-
nector- sw1teh—-thdt is, when stations S’ and
S? are not being called by some third station—

the said normals are on open circuit, and con-
sequently cannot be affected by currents from

station S’ or 8%, as it is intended they should
not be.

From the foregoing description, taken in
connection with the accompanying drawings,

it is thought that the construction and mode
of oper atlon of the invention will be fully un-

derstood, and it will be seen that simple and
efficient means are provided whereby in call-

ing the several different numbers represent-

ing the several different stations of a party-
lme one of a number of ringing-relays may
be automatically selected, which will when

operated from the calhncr station 1mpress

upon the party-line a curr ent of such strength
and polarity as to ring the bell at the station

of the subsecriber whose number has been

called. By thus providing for the automatic

operation of the signal the system is rendered

more desirable, and at thesame time by using
two series 1elaJys of about thirty-five ohms re-

sistance each I am enabled to dispense with
the one-thousand-ohms bridge and one-thou-

Strowger system by grounding both lmes si- | sand- ohms resmtanee eommonly used.

The clrcmt from L° would

‘The operation in this connection will
It is to be understood
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While the preferred embodiment of my in-
vention 1S as herein shown and described, I
do not wish to be understood as restrletmfr
myself to the exact form and eonstruetmn
shown, as many changes therein or variations
therefrom might suggest themselves, all of
which would be clearly included within the
spirit and scope of the invention.

Having thus deseribed my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. In an automatic exchange system for
party-line telephones, exchange mechanism
for connecting the stations, a motor -genera-
tor, ringing- relays connected In pairs, circuit
connecblons between the exchange mechan-
Ism, generator and relays, means for energiz-
ing the magnet of one of Lne relays of a pair,
a smtch operated by the armature of the en-
ergized magnet to throw the generator into
and out of eircuib of the line through the ar-
mature and circeuit connections of the other
magnet to transmit a current impulse to op-
erate a signal at a called station, and means
for restoring the parts to their nor mal posi-
tions, substantially as set forth.

2. In an automatic exchange system for
party-line-telephone systems, exchan ge mech-
anism embodying banks of contacts having
dissimilar points connected, a motor—genem-
tor, ringing-relays connected in pairs, circuit
con neetlons between the contacts and differ-
ent sets of relays, cirecuit connections between
the line, generator and relavs, and switch
mechanism controllable from a substation
and through the armatures and circuit con-
nections of the relays to throw the generator
into and out of circuit of the line to transmit
a current to operate the signal at a called
station, substantially as and for the purpose
set for th |

el
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3. In an automalic exchange system for
party-line-telephone systems, excha,n oe mech-
anism embodying banks of mntacts having
dissimilar points connected, a motor-genera-
tor, ringing-relays connected 1n pairs, clrcmt
eonneetions between the contacts and differ-
ent sets of relays, circuit connections between
the line, generator and relays, means for en-
ergizing the magnet of one of the relays of a
pair, a %W1tch operated by the armature of
the energized magnet to throw the generator
into and out of GII‘CUIIJ of the line through the
armature and circuit connections of bhe other
magnet to transmit a current impulse to op-
erate a signal at a called station, and means
for restoring the parts to their normal POS1-

tions, substantially as and for the purpose

speelﬁed

4. In a system of the character described,
banks of contacts having dissimilar pombs
connected, a motor-generator, a pair of con-
nected rmwmg relays whose armatures are
normally in circuit with the cenerator but out
of eircuit with the line, said relays being elec-
trically connected with sald contacts, switch
mechanism for connecting the relays Wlbh the
line, and means for opemmnfr one of the re-
lavs to close said switch mechanism and con-
nect said relay with the line and disconnect
it from the generator, whereby a circuit from
the generator to theline is established through
the armatures and circuit connections of the
connected relays, substantially as set forth.

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-
nesses.

WILLIAM RAGAN BINKLEY.

Witnesses:
EDWARD M. SLocUM,
ROBERT E. ALLEN.
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