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To all whom it maw concern.:

Be it ‘known that we, JacoB VWiLrram
' (00DRTM, citi-
zens o1 the United States, and residents, re-
spectively, of W _
Philadelphia = county,
Pennsylvania, have invented a certain new

- and useful Improvenient in Automatic Tele-

10 |
. Our invention relates to asutomatic ex-

hone-Exchange Systems, of which the fol-
lowlng 1s-a specification.

~change systems comprising that class of tele-
" phone systems wherein no operators are re-

15

qluiljed to manually make connections and
ciear out the same, this work being done en-

- tirely by miechanisiis located at a central of-

20

done in connection
‘equipments. | |
1t 1s the object of our invention to pro-

25

~fice and controlled by transmitting mechan-
1sm at the subscribers’
fore it has

stations. Hereto-
been found difficult to arrange
systems of this class to operate without in-
dividual ‘batteries, and to centralize, as well
as unify the sources of energy as has been
with manually operated

duce an automatic telephone system using

30

40
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underlying

‘pulses or

centralized battery, whence energy may be

derived for selective purposes and for the

transioitters, and also a centralized source
of ringing current automatically controlled.

it will be understood that the principles
our present mvention may be
applied to any automatic exchange systenn,
the fundasi.ental or basic requirentents being
the samé in every case, viz: that the sub.
scriber miay be able 16 produce. current ii-
variations in his cireuit to efect
relays or controlling magnets to produce a
conjunection of connecting apparatus fromn
his own line terminal to that of the line
wanted. ‘The invention is applicable to
such systems as the Strowger autoniatic,
which is now in coinniereial use. Ve show
herein however, a skeleton outline of a Sy S~

temr and apparatus which may be taken as

typical only, conventional form being used

tor the switches.

- Our invention consists essentially in the

use of two differentially wound selecting re-
lays, and a neutral restoring: relay which acts

‘1nconjunction with ‘one of then:; together
with & main battery at the central office con-

‘necte_d_ n parallel through tha differential

| relays to the various lines entering the ex-

yncote, Montgomery county,

+

change. This battery is grounded at a point
Intermediate of its end cells and nearer to
one end than the other, so that as between
the ground and one line wire there will be g

greater potential difference than exists be-

tween the ground and the other wire of the
metallic cireuit. By providing the sub-
scriber with grounding keys or their equlva-
lents in his selector, he may manipulate the
differential relays and the neutra relay by
throwing stronger or weaker currents. as the
case may be on one and the other side of his
line. During a connection the 1main bat-

tery 1s bridged across the connected circitits’

Fa )

through the differential relays, and no eFect
1s produced upon the connecting or discon-
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necting magnets until the subscriber hangs

up and intentionally restores.
QOur invention is illustrated in the accom-

‘panying drawings wherein—

Figure 1 is a diagrammatic view of a Sy S~
tem embodying the invention, and F 1g. 2 18

a similar view 1llustrating the system as ap-

plied to control the irovements of the switeh

mechanism of the aforementioned Strowger
- automatie systemn.

Sin:ilar reference characters in the several
figures indicate similar parts.

Lo facilitate an understanding of the 0P~
eration and function of the various parts of a
systemi embodying our invention we have

1llustrated it in connection with one of the
severar types of switches employed in con-

nection with the Strowger automatic tele-
phone system, a complete description of
which appears in Unitegl States Letters Pat-
ent No. 591,201, eranted October S5th, 1897
to . B. Strowger ¢ al. However, as our
present invention relates to means for con-
trolling the operation of the switeh we have

outy shown the parts of said switeh with

which said means codperate, it being under-
stood tiiat the remaining parts thereof such
as those connecting different telephone linos,

operate as described iu the aforementioned

patent, | o _
The operating mechanisin of “he switeh
shown in g, 2 "coru prises a muisn operating

- shatt 200 which is so supported that it is nor-

mally free to both révolve and slide longitu-
dimally., Securved to (he shaft 200 is an

| elongated ratchet whesl 80 naving testh so
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151 provided
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a,rra,ﬁgled- on the ma,iri portion thereof that by | only, but when raised in use it cuts out the

virtue of a magnet; a lever 110 and pawl 111,
the shaft may be revolved in one direction
step by step. There.1s 2 deteat 8’ which
serves to retain the ratchet wheel in position
ofter seach successive thrust of pawl 111.
Secured to the shaft 200 is a ratchet cylinder
with circumferential teeth
racked in one direction which may be en-
saged at any point by a pawl 161 when im-
pelled by virtue of a magnet through a lever
181, this being the means of imparting a lon-
gitudinal step by step movement to the
shaft 2. There is a post. 16’7 which serves
the double purpose of a stop, against which
the free end of pawl 161 contacts to limit

!

‘ts movement and also to hold the pawl in

inoperative position when the shaft 2 is to be.

 returned to its normal position, as will be un-

20

25

~{ion, the stop pawl 191

30

- 39

derstood. There is a detent 191 for retain-
ing the ratchet cylinder151 with the shaft 2

in the desired position after the thrust of the

Fa,wl 151. A groove 37 (shown In dotted
ines) is cut at one side of the ratchet cylin-
der 161 so that when the latter is in one posi-
is out of engagement
with the notches of ratchet 151, which per-
mits of a free longitudinal movement of the
shaft 2 in either direction. The detent 8’ is
attached to an oscillatory shaft 30 and 1s
rocked out of engagement with the ratchet

wheel 80 to release it at the proper time.

A and A’ are two subseribers’ stations,
connected with the central office by the line
wires 7—10, the latter being the station con--

nected by the mechamsm operated by the
switch shalt 200. At each station we pro-
vide the usual apparatus for talking, com-

. prising the transmitter T and the receiver

40

45

~or may be & spring contact or the like con- |

00

55

“and twenty

containing the

ting selective impulses.

T/ together with a ringer Q. The bridge 14
; talking set i1s normally open
at the switch hook, while
taining the ringer Q

dition to this apparatus we provide each line
wire with a grounding key which may be-2
plain key or push button as shown at K—K/,

trolled by suitable mechanism for transmit-

" The main battery b may conveniently be
composed of thirty cells of accumulator, grv-
ing about sixty volts between the end ter-
minals, and we divide it into-two portions by
the ground wire 1, with ten cells on one side

on the other, so that the portion

b will grve forty volts and the portion &’ will

60

66

give twenty volts. e

710 is a subscriber’s line passing {rom
the substation A to the central office. At
the subscriber’s station the usual transmit-
ter T, receiver 'I”, switch hook H and ringer
Q are provided, tocether with a cohdenser

C. The switch hoo normeally maintains the
circuit complete to the condenser and ringer -

 ringer and bridges the talking set.

of moving said shatt

lay maintained in 2

the bridge 15 con- |
| and a condenser C 1s |
normally closed at the switch hook. In ad-

main battery B and to
“coil I the winding 7° on reiay

lector magnet SM’ 1s

- 1In the diagrammatic illustrations _
SM? are the selector. magnets of a Strowger

central office apparatus.” Assuming the stb-

seriber whose line is shown in the figure to
be connected with a one

fects determine the position of the mechan-

ical switch arm connected to the shaft 200

constituting his line terminal, with respect
to any of the hundred pairs of contacts 1n

his selector switch by the con]
lo’ngitudin&lly and ro-

tating it. In order to control these move-

ments and this position of the switch arm the
‘subseriber must be able to energize either or

both of these magnets as occasion may re-
quire. | o ' .
" RM is the usual restoring magnet of the
Strowger.system. = When this magnet is en-

ergized the switching mechanism 1s permit-

ted to return to an inoperative or zero posi-

Yo

tion..

R and
may be of any convenient type. Each re-
lay 1s permanently. polarized arid has a soft
iron pivoted armature adapted to move one
way or.the other between the polar extremi-
ties N and S as it is polarized one way or the
other hy current in its respective windings.
The armature 7 of relay R has windings 7
and 7, and plays between contacts 7"

and 7°. A meutral re-

close upon contacts 7° ana 7°. re-
series with the wind-

lay R?is connected 1n
ing 72 of the relay R/,
Lave the windings on both sides of each re-
_ balanced condition, an
impedance coil 1 1s included in series with
‘he other winding 7, being given the same

resistance and the same magnetic coefficients

as the relay R% o _

Line wire 7 has the grounding key K, and
line wire 10 has a similar grounding key K.
Line wire 7 passes to the

the relay R? the winding 7°
winding 7 of relay R, one division b’ of the
y ground. Line wire
10 likewise passes to the
there in series to and through the impedance
R’ the-winding
» on relay R, and the other division bof the
~wain battery B and so to ground. The se-

connected with the lo-
cal circuit 18—19 containing a battery B’
and controlled by the armature r° and con-
taot 7°. The relay SM? is included 1n the
iocal circuit 16—17 with the battery B’ and
controlled by the armature #* working on
contact 7. The restoring magnet RM 1is

included in the local cireuit 20—21—22 1n-
cluding a battery B? and controlled at two

hundred line ex-
change, these magnets by codperative ef--

oint operation

R’ are two differential relays, which -

and as it is desired to

central office ana

there is ec wected in series through and with
of relay R’, the

central office and

SM’ and

70

'.75-;
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and 77.
The other relay R’ has windings 7° and 7~ .
upon its armature 7°, which 1s adapted to
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points, one by the armature n’ of the
R? and the other by the armature
1‘61-':1-3' R, workmgz_: oir the confact 1

- We will now give the operation of the ap-

‘paratus so far described, assuming the svs-

tem to be completed by the addition of all

10

the recuired Strowger apparatus, as shown
In Letters Patent No. 591,201, With such
apparatus three movements or acts are neces-
sary, involving imipulses over the subscriber’s
two line wires and the ground or return wire,

1t 1s of couise understood that in all common

hattery telephone transmission there must
he a constant difference of potential between
the two wires, and between the terminals of
cach transmitter; and in our System we must
maintain this condition, and i addition we
must do so without interfering with the con-

summation of the three acts, and without

25

periuitting them to interfere with the con
stant potential differences.” Movements Nos.
L and 2 may be designated as selector and
connector movements, being performed by
the magnets SM” and SM:.
course be continued from one selector to
another indefinitely, as will be fully under-
stood by those skilled in the art and familiar
with the Strowger system. Movement or

~act No. 31s the releasing movement to which

30

we have referred and is

~magnet RM. -Upon inspection of-the dia-

30

- seriher’s
40

grams 1t 1s apparent at a glance that the main
battery B is bridged to maintain a constant
potential difference between the line wires
7 and 10. Supposing now the subscriber in

calling desires to make the first selector

movement; he depresses key K, which com-
pletes a circuit from ground at the sub.

impedance eoil I, wire 9, winding 7%, wire

9, winding 7/, wire 3, battery division &, wire

45

50

Howing in

1 and ground. The direction of the current
this circuit is such that the arma-
ture 7ot the relay R’ will be properly polar-

1zed to close upon its contacts 7¢ and ; but

therelay R will not operate, being oppositely
polarized. The operation of relay R’closes
the circuit 18—19 containing the macnet SM’,
whereupon this magnet is energized by cur-
rent from battery B’ and makes the first step

in the selection, which may be repeated as

- often as desired by the continued manipula-

60
- therefore recelving no current.

+BY

“the circuit 20—21—92 containing

4

tion of the subscriber’s key K. . It will be
observed that when the armature » closes
the circuit 18—19 it also closes jts break in
the release
magnet RM. The latter does not" become
energized, however, bechuse the second bresk
at m’ 1s not closed, the neutral magnet R?
being connected “with the line wire 7 and
The second
movement is attained by the use of the kevy

K’, whose depression produces clasure of a

circuit from the ground by wire 8, key K,

These may of

performed by the

relny | winding r, wire 2

t

|
|
|
!

Cand 1t finds the

station by wire 11 to key K, wire 10, |

wire 6, winding »°, wire 4, wind
battery.- It will be understood that the ex-

in the figure.

cireuits at the

mon to the exchange.

g‘%

_-

battery divisien ', wire |

ol the ' and ground. Current Howing through this

crreuit from the battery division & iy Op-
Y0s1Le 10 direction to toat previously traced,
arniature * properly polar-
1zed to respond by closing the circuit 16—17
contalnng the second magnet SM?* whose
ariature * perforis the second or connect-
1ve aci In tlie mechanien] movement.

it will be observed that the neutral relay R?
receives current.. The cireuit 20—21-—22
reniains open, however, at the contact 78,
The movement of the magnet SM? may
obviously be repeated as often sas desired
by repetition of the key movement. The
selector and connector movements having
been satisfactorily performed, the subscriber
takes down his receiver TV, when the switch
hook H imimediately bridges the transmitter
and receiver across the line wires 9
whereupon current will flow through
tallic circuit from the main battery B by the
following path: wire 3, winding », wire 5,
winding 7%, wire 9, impedance coil I, line wire
10, wire 13, switchhook H, wire 14,receiver T’
and transmitter T, wire 12, wire 7, magnet R?
Ing 7, wire 2 and:

tensions 70 and 100 of the two line wires pass
to the contacts of the selective a paratus,
both of the present subscriber an of other
subscribers, as will be sufficiently apparent
from a study of the patent to which we have

referred. Uonseguently when the connec-

tion is established by the successive acts we

have described the line 7—10 becomes cop-

nected through the said exiensions with the
Iine 7* and 10 @ of another subscriber A’, the
connection being indicated by dotted lines
The battery B is therefore
the two connected metalljc
omts a—, and in the bridge
are included the coils T'and R whose i
pedance chokes back any voice currents that
might otherwise pass into the
hence to other lines by the
tions indicated at Z, the

bridged across

ATICUS connec-
battery being ¢oni-
The differential re-
lavs may be disregarded, as their windings
balance each other, so that we have a plain
bridged battery with impedance coils, o1ving
an 1deal central energy citcuit.

When it is desired to clear out, the sub-
scriber depresses both keys E—K’ or .in
hanging up his telephone the same cilect may
be produced by an automatic mechanism,
etther mechanically on the keys, or elee:
trically by closing the two
and 11.  The effect of this double closure 1s
to produce currents simultanecusly in both

line wires 7 and 10 from the two sides of the

battery b and b. These currents are oppo-

reuit _ | Wi _ site in direction and unequal as to strength,
wire 7, magnet R2 wire §, winding %, wire 4, | and the inequality being

and 10,
the me-

ground wires 8

in favor of the side

70

. The.
relay R is not operatively energized, but

7o

8V

90

100

105
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bridge and
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130



10 of the line, the magnetizing effect of the |
coils 7’ and 7% is sufficient to throw over the

points 7° and 7°, , |
‘break in the circuit 20—21—22. - The cur-
‘rent in line wire 7, while insufficient to pro-
duce any effect upon the selective magnets _ | ¢
' | switching apparatus at the central station, & .

operative contact with the

armature r* into 1V
the former thus closing one

~ energizes the magnet R* and thus closes the

10

" other break at m’, whereby the magnet RM

is-energized to release the switching mech-

anism, and the entire apparatus. 1s restored -
to normal or zero position, to remain nop- J
| ~ 1 ence on-each

 erative until another call.

central battery may be employed to

In a system embodying our 11we'11ti011 4,
furnish

~urrent both for selective purposes, such as

operating the maimn switching a)Hparatus, and
 for supplying the operating current for the
- telephone instruments, and by arranging the

“circuits in the manner shown, current irm-
bulses mhay be transmitted over the separate |

line wires to effect the different operations of

“the. central office switching apparatus or
~ impulses of curfent may
25-both line wires. to

30

35

40

45

system, -
tions and metallic circuits
central station to the respective subscribers’
‘stations, switching app

50

"It 'is well understood that as {
should not. bé present onm any | tra |
~with means at-

‘brief

may
entirz system, where it is incapa
any harm. | o |
thus described our invention, what

be despatched over
form a compound circuit
for restoring said apparatus. S

sible grounds

part of & telephone ¢ircuit, and I case of a.
common battery system 1in particular the |

‘total destruction of a balance on many lines
-might be caused by _
by reason of their all being tied together at.

grounds on one or a few

the battery terminals Z. In our system 1t
will be noticed that the lines are only
ogrounded at the subscribers’ _stations for
eriods and for selective purposes, the
metai

1 on the main battery,
of very low internal resistance,
| be considered at a neutral |

yle of doing

- Having 1V
we claim and desire to secure by Letters Pat-

‘ent of the United Statesis:

1. In an automatic telephonéﬁ ’eXch&ng’eh
a

central station, subscribers’ sta-
connecting the

ated devices, a source of current supply con-
nected in common to a plurality of subscrib-
ers’ circuits to furnish energy both for the
automatic control of the switching apparatus

and for the subscribers’ transmitters, and

" means whereby a constant difference of po-

60

65

tential in the current supply may be main-
tained across said particular circuits for tele-
phonic transmission purposes, and means
slso whereby variable potential differences in
the current supply may be determined over

the subscriber’s line and between a sub- | than the other, and means whereby

ic circuits being free from grounds
pnormally, except for the single ground wire
and as the battery s |
this ground
oint -of the |

aratus at the central’
station embodying electromagnetically-oper-

L :

system, _
tions and a metallic circuit connecting sach .

... |across each subscriber
far as pos-|

' the switching apparatus to control the opera- |

| nearer one pole than

‘and to the central

ing the switching apparatus. - .. .
{ 3. In an automatic t lephone - exchange
system, a central station, subscribers’ sta- - .

station, switching apparatus
station, a ‘common source

‘tioms,

$20,350

scriber’s apparatus and the electromagnetic

Jevices of the central office switching ap-

paratus for operating the latter. _
- 2. In '

‘a central station, subscribers’ sta-

subscriber’s station with the central station

common source of supply at the central sta-
tion connected to

scribers’ line wires for actuating and

tions and-a metallic circuit’ interconnecting
each subscriber’s station with the central

of supply at

maintain “a- maximum potential difference
s cireuit,” and con-

L]

nected sectionally and unequally to the cen-

‘the subscribers” circuits
| tus, maintaining a constant potential differ-
108 subscriber’s line for transmitter:
purposes, together with means for producing
| & difference in pslarity over the separate sub-
restor- .

at the central

- at the:

‘¢entral. station connected 1n its entirety to
9(

an automatic' -_telephone BXG}.I&Hgé- .

70

75

80

tral station switching apparabus, together -

h he subscribers’ stations, to
determine a current flow- across any given

cireuit for transmitter purposes, and sepa- |
rately to control the flow of current from the
of the main battery to

divisions or sectlons

tion of the latter.

4 In an- automatic telephone exchange
on, subscribers’ sta--

system, & central stati i
tions and a metallic circuit inter-connectin
each - subscriber’s -station with the centra

Al

station, switching apparatus at the central
station, a comion source of supply at the
central station bridged across & subscriber’s
| nd grounded at a point’
the other, with connee- .

circuit when in use and

tions from both poles of the source to the
switching apparatus, and means at the sub-
seribers’ stations for connecting the telephone

cets in metallic circuit, and means also for

orounding the individual line wires whereby

the automatic -operation of said switching
apparatus may be controlled. . - .

'5. In an automatic telephone exchange
systermn,

" cubscriber’s station with the central station,

' controlling ma..gnets.therefor, 3, Source of cur-

switching apparatus at the central station,

rent supply connected in common with all
the lines both for operating the subscribers’
transmitters, and the controlling magnets,
sonnections from opposite sides of the source
of current to said magnets and & oround con-

nection on the source from a point interme-
diate of its terminals and nearer one terminal

gmunds

95

100

105

116

115

a central station, subscribers’ sta-
and a metallic circuit connecting each

120
125

130



10 whereby a constant

15 produced across the term

10 by current may

920,350

may be produced on opposite sicles of the cen-
tral station controlling magnets to affect the
switching apparatus. |

6. In an automatic
5 central station, subscribers’ stations and line
circuits interconnecting them, a central sta-
tion switching apparatus and differential COT-
trolling magnets therefor, 4 common source
of current, means at the central station
difference in. potential
may be produced by said source across the
terminals of the
and means at eachsubscriber’sstation where-
by unequal differences of potential may be
ling magnets at the central station.

7. In an automatic telephone exchange
system, a central station, a subscriber’s sta-
-tion and a lihe circuit interconnecting them,

>0 a switching’ apparatus at the central station

and a plurality of differential controlling
magnets therefor, a source of current, means
at the central station ‘whereby said .source
may be caused to maintain a constant poten-

25 tial difference across the subscribers’ tele-
phone terminals, and means at the sub-

scriber’s station whereby unequal differences

of potential may be produced between the -

terminals of the several controlling nmagnets.
- 8. In an automatic telephone exchange
system, a central

4 cominon source of current at. the central
station, aline switching apparatus and differ-

#o ential polarized controlling magnets therefor.

also at the central station, a connection from
the source to ground from a pomnt nearer one
pole than the other, and connections from the
source to the magnets and to the lines wh ere-

. e supplied to the latter for
‘the transmitter and for switching purposes,
means at the subscribers’ stations for pro-
- ducing a flow of current from the unequal
central station source through the central

*> station controlling magnets in reverse direc.

tions to actuate the switching apparatus.

9. In"an automatic telephone exchange
System, a central office, subscribers’ stations
and metallic circuits interconnecting them, a
50 line switching apparatus at the centra] ofhce,
~ having magnetically-operated controlling de-
vices, local cireuits therefor and polarized re-
lays controlling said circuits, a common
- source of current at the central office ground-

°> ed at a point nearer one pole than the other

“and connected to the subscribers’ lines to
maintain a potential difference across the
same for transmitter purposes, connections

from said source to the polarized relays, and

60 means at the subscribers’ stations for causing

a flow of current in the ground and metallic
circuits separately or together. )

10. In an automatic telephone exchange
~System, a centralstation, subscribers’ stations

| | tions, a line
telephone system, a |

subscribers’ transmitters,

mals of the control-

Pplying current to the

| _ station, subscribers’ sta-
tions, and line eircuits interconnecting them,
‘the switching apparatus

‘the restoring magnet.

S

| and metallic circuits connecting the central

station with the individual subseribers’ sta.-
switching apparatus at the cen-
tral station, operating magnets therefor, po-
larized controlling relays for said magnets, a
conmmon source of current having its termi-

nais connected to-opposite sides of the sub-.
relays,

scribers’ circuits and also to the said
sald source having s ground connection intep-

meciate of its terminals, together with means

at each subscriber’s station to cause a flow of

current in the metallic circuit for transmitter

purposes, and means for also grounding the

66
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75

individual line wires to transmit current in -

either or both of said line wires to control
the polarized relays. '

11. In an automatic telephone exchange

System, a central station, a subscriber’s sta-
tion, a switching apparatus at the central

station comprising magnets arranged in the
scriber’s circuit, and.

two line wires of the su

80

85

a source of current at the central station sup-

means at.the subseriber’s .
current from unequal portions of said source
for conItrol]jng the switching apparatus.

12. In
system, a line switching apparatus, & source
of current unequally
between the divisions,

8 restoring magnet for
controlied through
opposite sides of the metallic circuit, : two
polarized relays also controlled through said

tuating magnet and

circuit, and a neutral controlling relay for the

restormg magnet connected on the same side
as the actuating magnet, and rendering the
restoring magnet operative when energized,
and whereby current through either side. of
the metallic circuit alone
but current through both

13. In an automatic telephone exchahge
system, a central station, subscribers’ sta-

‘tions and individual metallic circuits there-

for, a line switching apparatus at the central
station comprising vertical and rotary mag-
nets and a restoring magnet, a pair of OpPo-
sitely polarized relays differentially wound,
& common source of current for ail the cjr-
curts having its opposite terminals each con-
nected through a similar winding on one of
the polar relays to one side of the said several
subscribers’ circuits, a controlling relay for
the restoring magnet, a circuit for the sal(
restoring magnet and the vertical magnet

closed by one of the polar relays on the pas-
sage of current in one direction therethrough,

and .a circuit for the rotary magnet and the
sald controlling relay closed by the other
polar relay on the

opposite direction, together with g ground

i connection from an intermediate point on

subseriber’s line and
station to supply
an automatic telephone exchange
divided and grounded

and a metallic circuit
connected to the switching apparatus, an ac-

will fail to restore,
sides will energize

passage of current in the .
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the source of current and means at each sub-.
‘seriber's station to ground either or both of
the individual wires of the metallic circuit.
14, In an automatic telephone exchange.

10

15

 windings_ of t

~cuits, a ground connection |
at a point intermediate of 1ts terminals and

20

95

30

~energized, and when the other line wire is

‘actuating magnets and
for said apparatus and a controlling relay for

~relays will leave
switching magnets incomplete, when one wire
the switch-actuating -

system a central station, subsecribers’ stations
and individual metallic circuits therefor, a
line switching apparatus at a central oflice,
and a restoring

the restoring magnet, a pair of differentially
wound oppositely polarized relays and &

common source of current having its termi-
nals connected each through one winding on
"both polarized

relays, said source being also
arallel through the various
e polarized relays to and

connected in

across the varieus subscribers’

nearer one terminal than the other so as to

“produce sectional electromotive forces of un-

equal magnitude, together with means at
each subscriber’s station to bridge a talking

<et across the metallic circuit to derive trans- |

mitter current therefrom, and further means
to ground either or both of the circuit wires,
and connections at central office such that
when neither line wire is grounded the polar
the circuits of the several

is* grounded one of

magnets and the controlling relay will be

~ grounded the other actu ating magnet will be

59

~ grounded both the controlling relay and the |

40

energized, the restoring magnet remaining
inert, whereby the
operated, but when both line wires are
restoring magnét receive current to restore
the switching apparatus. |

15, In an automatic

system,
tion and a metallic line circuit interconnect-

magnet

metallic cir-
from sald source

Lstation to ground

the switching af)pa,ratus. |
h

switching mechanism 1s

telephone exchange

920,350 -

o central station, a subscriber’s sta=

ing them; a line switching mechanism at the

central station and a pair of oppositely-

Eolarized controlling relays therefor having

alanced differential windings, together with
5 switch-restoring device controlled thereby,

“a source of current at the central station hav-
ing its terminals connected through similar.
both polar relays to opposite
sides of the subseriber’s circuit and having an-

windings on

intermediate point grounded so as to divide

the source: ifito two unequal grounded sec-

tions, means at the subscriber’s station to

00

_connect a telephone set across.the metallic

circuit to derive transmitter current there-

from without grounding the individual wires,

whereby . the polar relays will remam unaf- -

fected, and means also at the subscriber’s
either or both of the indi-
vidual line wires at will, whereby thie ground-
ing of one-wire at the subscriber’s station
will cause & flow of current in one direction
to actuate one polar relay and the grounding

of the other line wire will cause a flow of cur-

rent in a reverse direction to actuate the
other polar relay, but the grounding of both
line wires will cause unequal and opposite
currents to flow, producing a resultant eifect

tion of one only of the polar relays to restore

In witness whereof, we have hereunﬁd set
our hands this fourteenth day of September,

'A. D. nineteen hundred and three, 1n the

presence of two subseribing witnesses. -
| " JACOB WILLIAM LATTIG.
- CHARLES LANE GOODRUM:
- Witnesses: ' o -
Mary C. McCArTHY,
M. S. Lewis.
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of sufficient magnitude to cause the actua-
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