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To all whom it may concern :

Be it known that we, Jacos W. Larrig, a
citizen of the United States, residing at
(ilenside, in the county of Montgomery and
State of Pennsylvania, and Cmarres L.
GooprUM, a citizen of the United States, re-
siding at Urbana, in the county of Cham-
paign and State of Ohio, have invented cer-
tain new and useful Improvements in Auto--
matic Telephone - Exchange Systems; and
we do hereby declare the following to be a
full, clear, and exact description of the in-
vention, such as will enable others skilled
m _the art to which it appertains to make
and use the same, reference being had te
the accompanying drawings, and to the let-
ters of reference marked thereon, which
form a part of this specification.

Our invention relates to automatic ex-
change systems comprising that. class of
telephone systems wherein no operators are:
required to manually make connections and
clear out the same, this work being done en-
tirely by mechanisms located at a central
office and controlled by transmitting mecha-
nism at the subscribers’ stations. " Hereto-
fore it has 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
done in connection with manually operated
equipments.

It is the object of cur invention to pro-.
duce an automatic telephone system using
centralized battery, whence energy may be
derived for selective purposes and for the
transmitters, and also a centralized source
of ringing current automatically controlled.

It will be understood that the principles
underlying our present invention may be
applied to any automatic exchange system,
the fundamental or basic requirements be-
ing the same in every case, viz: that the
subscriber may be able to produce current
impulses or variations in his circuit to ef-
fect relays or controlling magnets to pro-
duce a conjunction of connecting apparatus
from his own line terminal to that of the
line wanted. The invention is applicable

to such systems as the Strowger aufomatic,
which is now in commercial use, and
which employs first and second selector and

Specification of Reissued Letters Patent.

Reissued June 2, 1914.

Application for reissue filed June 29, 1909.
505,111,

connector switches adapted to be succes-
sively operated in setting up a connection
by grounding the opposite sides of the line
at a subscriber’s station substantially as set
forth in the Haddon English Patent No.
18747 of 1902. We show herein however, a
skeleton outline of a system and apparatus
which may be taken as typical only, conven-
tional form being used for the switches,
Our invention consists in the various de-
vices and circuits hereinafter described and
particularly pointed out in the clajms, In
carrying out our invention in the form
herein illustrated we employ two differently
wound selective relays, and a neutral re.
storing relay which acts in conjunction with
one of them; together with a main battery
at the central office connected in parallel

“through the differential relays to the vari-

ous lines entering the exchange. This bat-
tery 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 a greater potential

difference than exists between the ground
and the other wire of the metallic circuit,

By providing the subscriber with ground-
ing keys or their equivalents in his selector,
he may manipulate the differential relays
and the neutral 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 main battery is bridged
across the connected circuits through the
differential relays, and no effect is produced
upon the connecting or disconnecting mag-
nets until the subscriber hangs up and in-
tentionally restores.

Our invention is illustrated in the accom-
panying drawings wherein—

Figure 1 is a diagrammatic view of a
system embodying the invention, and Fig.
2 is a similar view illustrating the system as
applied to control the movements of the
switch mechanism of the aforementioned
Strowger automatic system. N

Similar reference characters in the several
figures indicate similar parts.

To facilitate an understanding of the op-
eration and function of the various parts of
a system embodying our invention we have
illustrated it in connection with one of the
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several types of switches employed in con-
nection with the Strowger automatic tele-
phone system, a complete description of
which appears in English Patent No. 18747
of 1902 to Haddon. However, as our pres-
ent invention relates to means for control-
ling the operation of the switch we have only
shown the parts of said switch with which.
said means codperate, it being understood
that the remaining parts thereof such as
those connecting different telephone lines,
operate as described in the aforementioned
patent.

The operating mechanism of the switch
shown in Fig. 2, comprises a main operating
chaft 200 which is so supported that it is
normally free to both revolve and slide lon-
gitudinally. Secured to the shaft 200 is an
enlongated ratchet wheel 80 having teeth
so arranged on the main portion thereof that
by virtue of & magnet, a lever 110 and pawl
111, the shaft may be revolved in one direc-
tion step by step. There isa detent 8" which
cerves to retain the ratchet wheel in position
ofter each successive thrust of pawl 111.

~ Secured to the shaft 200 is a ratchet cylinder

151 provided with circumferential teeth
racked in one direction which may be en-
gaged at any point by a pawl 161 when im-
pelled by virtue of & magnet through a lever
181, this being the means of imparting a
longitudinal step by step movement to the
shatt 200. There is a post 16””” which serves
the double purpose of a stop, against which
the free end of pawl 161 contacts to limit its
movement and also to hold the pawl in in-
operative position when the shatft 200 is to
be returned to its normal position, as will
be understood. There is a detent 191 for
retaining the ratchet cylinder 151 with the
<haft 200 in the desired position after the
thrust of the pawl 151.. A groove 37
(shown in dotted lines) is cut at one side of
the ratchet cylinder 151 so that when the
latter is in one position, the stop pawl 191
is out of engagement with the notches of
ratchet 151, which permits of a ivee tongi-
tndinal movement of the shaft 200 in either
direction. The detent 8" is attached to an
oscillatory shaft 30 and is rocked out of
engagement with the ratchet wheel 80 to re-
lease 1t at the proper time.

A and A’ are two subscribers’ stations,
connected with the central office by the line
wires 7—10, and 7* and 10, respectively, the
latter being the station connected by the
mechanism operated by the switch shaft 200.
At each station we provide the usual appara-
tus for talking, comprising the transmitter
T and the receiver T, together with a ringer
Q. The bridge 14 containing the talking
set is normally open at the switch hook,
while the bridge 15 containing the ringer €
and a condenser C is normally closed at the
switch hook. In addition to this apparatus

.central office apparatus.

ing it.

18,742

we provide each line wire with a grounding
key which may be a plain key or push but-
ton as shown at K—IK’, or may be a spring
contact or the like controlled by suitable
mechanism for transmitting selective im-
pulses.

The main battery B may conveniently be
composed of thirty cells of accumulator,
giving 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 and twenty on the other, so that the por-
tion & will give forty volts and the portion b’

‘will give twenty volts.

Tn the diagrammatic illustration SM’ and
SM?2 are the selector magnets of a Strowger
Assuming the sub-
seriber whose line is shown in the figure to
be connected with a one hundred line ex-

‘change, these magnets by codperative effects
‘determine the position of the mechanical
switch arm connected to the ghaft 200 con-
stituting his line terminal, with respect to
any of the hundred pairs of contacts in his
selector switch by the conjoint operation of

moving said shaft longitudinally and rotat-
Tn order to control these movements

and this position of the switch arm the sub-
‘seriber must be able to energize either or
both of these magnets as occasion may re-
quire.

RM is the usual restoring magnet of the

‘Strowger system. When this magnet is en-
ergized the switching mechanism is per-
‘mitted to return to an Inoperative or zero

position.

R and R’ are two differential relays,

which may be of any convenient type. Tach
relay is permanently polarized and has a
soft iron pivoted armature adapted to move
‘one way or the other between the polar ex-
tremities N and S as it is polarized one way
or the other by current in its respective
‘windings.
windings » and /', and operates comtacts 7°
‘and 7. The other relay R’ has windings 7°
‘and #° upon its armature #° which is adapted

The armature 7¢ of relay R has

to close upon contacts 7 and 7°. A neutral

ing 7 of the relay R, and as it is desired to
have the windings on both sides of each re-

lay maintained 1n a balanced conditien, an
‘impedance coil I is included in series with

the other winding #°, being given the same
resistance and the same magnetic coefficients
as the relay R2

Line wire 7 has the grounding key XK',
and line wire 10 has a similar grounding key
K. Line wire 7 passes to the centval office
and there is connected in series through and
with the velay R?, the winding 7* of relay
R’, the winding of # of relay R, cne di-
vision b’ of the main battery B and to
ground. Line wire 10 likewise passes to the
central office and there in series to and
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through the impedance coil I the winding
7¢ on relay R’ the winding »* on relay R, and
the other division 3 of the main battery B
and so to ground. The selector magnet
SM’ is connected with the loecul circuit
18—19 containing a battery B’ and con-
trolled by the armature »* ‘and contact #°.
The magnet SM? is included in the local cir-
cuit 16—17 with the battery B* and con-
trolled by the armature 7 working on con-
tact 7. The restoring magnet RM is in-
cluded in the local circuit 20—21— 99 in-
cluding a battery B2 and controlled at two
ﬁoints, one by the armature m’ of the relay

*, and the other by the armature 7 of the
relay R’, working on the contact #°.

We will now give the operation of the ap-
paratus so far described, assuming the sys-
tem to be completed by the addition of all
the required Strowger apparatus, as shown
in English Patent No. 18747—92. With
such apparatus three movements or acts are
necessary, involving impulses over the sub-
scriber’s two line wires and the ground or re-
turn wire. It is of course understood that
in all common battery telephone transmission
there must be a constant difference of po-
tential between the two wires, and between
the terminals of each transmitter; and in
our system we must maintain this condition,
and in addition we must do so without inter-
fering with the consummation of the three
acts, and without permitting them to inter-
fere with the constant potential differences.
Movements Nos. 1 and 2 may be designated
as selector and connector movements, being
performed by the magnets SM’ and SMZ
These may of course be continued from one
selector to another indefinitely, as will be
fully understood by those skilled in the art
and familiar with the Strowger system.
Movement or act No. 8 is the releasing move-
ment to which we have referred and is per-
formed by the magnet RM. Upon inspec-
tion of the diagrams it is 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 completes a circuit from ground
at the subscriber’s station by wire 11 to key
K, wire 10, impedance coil I, wire 9, winding
7%, wire 5, winding »’, wire 3, battery division
b, wire (1) and ground. The direchion of the
current flowing in this circuit is such that
the armature #° of the relay R’ will be prop-
erly polarized to close upon its contacts 78
and #°; but the relay R will not operate, be-
ing oppositely polarized. The operation of
relay R’ closes the circuit 18—19 contain-
ing the magnet SM’, whereupon this magnet
is energized by current from battery B’ and
makes the first step in the selection, which

may be repeated as often as desired by the

8

continued manipulation of the subscriber’s
key K. It will be observed that when the
armature 7° closes the circuit 18—19 it also
closes its break in the circuit 20—21— 99 con.-
taining the release magnet RM. The latter
does not become energized, however, be-
cause the second break at m’ is not closed,
the neutral magnet R? being connected with
the line wire 7 and therefore receiving no
current. The second movement is attained
by the use of the key K’, whose depression
produces a closure of a circuit from the
ground by wire 8, key K’, wire 7, magnet
R?, wire 6, winding 72, wire 4, winding 7,
wire 2, battery division o', wire (1) and
ground. Current flowing through this cir-
cuit from the battery division 5’ is opposite
in direction to that previously traced, and
it finds the armature #* properly polarized
to respond by closing the circuit 16-—17 con-
taining the second magnet SM?, whose arma-
ture s* performs the second or connective
act in the mechanical movement. The relay
R’ is not operatively energized, but it will
be observed that the neutral relay R re-
ceives current. - The circuit 20—9i— 99 re-
mains open, however, at the contact 5. The
movement of the magnet SM?2 may obviously
be repeated as often as desired by repetition
of the key movement. The selector and con-
nector movements having been satisfactorily
performed, the subscriber takes down his re.
ceiver T, when the switch hook H immedi-
ately bridges the transmitter and receiver
across the line wires 9 and 10, whereupon
current will flow through the metallic cir-
cuit from the main battery B by the follow-
ing path: wire 3, winding #, wire 5, wind-
ing 7%, wire 9, impedance coil I, line wire 10,
wire 18, switch hook H, wire 14, receiver T
and transmitter T, wire 12, wire 7, magnet

?, wire 6, winding 72, wire 4, winding 7,
wire 2 and battery. It will be understood
that the extensions 70 and 100 of the two
line wires pass to the contacts of the selec-
tive apparatus, both of the present sub-
scriber and of other subscribers, as will be
sufliciently apparent from a study of the
patent to which we have referred. Conse-
quently when the connection is established
by the successive acts we have deseribed the
line 7—10 becomes connected through the
said extenswons with the line 7* and 10e of
another subscriber A’, the connection being
indicated by dotted lines in the figure. The
battery B is therefore bridged across the
two connected metallic cireuits at the points
#—y, and in_the bridge are included the
coils T and R?, whose impedance chokes
back any voice currents that might other-
wise pass into the bridge and hence to other
lines by the various connections indicated at
Z, the battery being common to the exchange.
The differential relays may be disregarded,
as their windings balance each other, so that
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we have a plain bridged battery with im-
pedance coils, giving an ideal central energy
circuit. ‘ g

When it is desired to clear out, the sub-
scriber depresses both keys K—K', or in
hanging up his telephone the same effect
may be produced by an automatic mecha-
nism, either mechanically on the keys, or
electrically by closing the two ground wires
8 and 11.” The effect of this double closure
is to produce currents simultaneously in
both line wires 7 and 10 from the two sides
of the battery 5" and b. - These currents are
opposite in direction and unequal as to
strength, and the inequality being in. favor
of the side 10 of the line, the magnetizing
effect of the coils #/ and 7° is sufficient to
throw over the armature +° into operative
contact with the points #° and #°, the former
thus closing one break in the circuib
90—91—299. The current in line wire 7,
while insufficient to produce any effect upon
the selective magnets energizes the magnet
R> and thus closes the other .brealk at m’
whereby the magnet RM is energized - to
release the switching mechanism, and the
entire apparatus is restored to normal or
zero position, to remain inoperative until
another call. ’

Tn a system embodying our invention a
central battery may be employed to furnish
current both for selective purposes, such as
operating the main switching apparatus, and
for supplying the operating current for the
telephone instruments, and by arranging the
cireuits in the manner shown, current im-
pulses may be transmitted over the separate
line wires to effect the different operations
of the central office switching apparatus or
impulses of current may be despatched over
both line wires to form a compound circuit
for restoring said apparatus.

Tt will be noticed that the ground bat-
tery and the polarized and neutral relays for
operating the switch mechanism are in-
cluded in the subscribers’ lines at all times
<o that the battery flows through said relays
as well as through the telephone instru-
ments whenever a subscriber’s line 1s closed,
by removing the telephone from the hook,
also at the same time upon grounding either
side of the line in the manner employed by
the Strowger system one of the polarized
relays will respond to said grounding and
operate the switch mechanism through its lo-
cal contacts while upon the grounding of the
other side of the line the other polarized relay
will operate and through 1its local contacts
operate to produce the other necessary move-
ment of the switch as in the well known
Strowger system while grounding both sides
of the line will, by operating one of the
polarized relays and the neutral relay, close
the release circuit for releasing the switch
exactly as in the Strowger system also that

by grounding both sides

13,742

the subscriber’s circuit which passed through
the polarized and neutral relays to battery
has no connection to the switch the jmpulses
being produced by the operating devices
of the Strowger system as above mentioned
which are repeated from the local contacts of
the relays into the switch mechanism for pro-
ducing the successive operations by ground-
ing the opposite sides of the lines for setting
up a connection and the releasing operation
of the operating
lines as in the well known Strowger system
and while the lines thus have no direct con-
nection to the switch mechanism they are in-
directly connected for conversation in the
usual way as indicated by the dotted lines
at the top of Fig. 1.

Tt is well understood that as far as pos-

 sible grounds should not be present on any

part of a telephone circuit, and in case of
a common battery system in particular the
total destruction of a balance on many lines
might be caused by grounds on one or a few
by reason of their all being tied together at
the battery terminals Z. In our system it
will be mnoticed that the lines are only
grounded at the subscribers’ stations for
brief periods and for selective purposes, the
metallic circuits being free from grounds
normally, except for the single ground wire
(1) on the main battery, and as the battery
is of very low internal resistance, this ground
may be considered at a neutral point of the
entire system, where it is incapable of do-
ing any harm. -

Having thus described our invention,
what we claim and desire to secure by Letters
Patent of the United States is:

1. In an automatic telephone exchange
system, a central station, subscribers’ stations
and metallic circuits connecting the central
station to the respective subscribers’ sta-
tions, switching apparatus at the central
station embodying electromagnetically-op-
erated devices, a source of current supply
connected in common to a plurality of sub-
scribers’ cireuits to furnish energy both for
the automatic control of the switching ap-
paratus and for the subscribers’ transmitters,
and means whereby a constant difference of
potential in the current supply may be main-
tained across sald particular circuits for
telephonic transmission purposes, and means
also whereby variable potential differences
in the current supply may be determined
over the subscriber’s line and between a
subscriber’s apparatus and the electromag-
netic devices of the central office switching
apparatus for operating the latter.

9. In an automatic telephone exchange
system, a central station, subscribers’ sta-
tions and a metallic circuit connecting each
subseriber’s station with the central station,
switching apparatus at the central station,
a common source of supply at the central
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station connected to the subscribers’ circuits
and to the central station switching appa-
ratus, maintaining a constant potential dif-
ference on each subscriber’s line for trans-
mitter purposes, together with the means
for producing a difference in polarity over
the separate subsecribers’ line wires for ac-
tuating and restoring the switching appa-
ratus.

3. In an automatic telephone exchange
system, a central station, subscribers’ sta-
tions and a metallic circuit interconnecting
each subscriber’s station with the central
station, switching apparatus at the central
station, a common source of supply at the
central station connected in its entirety to
maintain a maximum potential difference
across each subscriber’s circuit, and con-
nected sectionally and unequally to the
central station switching apparatus, to-
gether with means at the subscribers’ sta-
tions, to determine a current flow across any
given circuit for transmitter purposes, and
separately to control the flow of current
from the divisions or sections of the main
battery to the switching apparatus to con-
trol the operation of the latter.

4. In an automatic telephone exchange
system, a central station, subscribers’ sta-
tions and a metallic circuit inter-connecting
each subscriber’s station with the central
station, switching apparatus at the central
station, a common source of supply at the
central station bridged across a subscrib-
er’s circuit when in use and grounded at a
point nearer one pole than the other, with
connections from both poles of the source
to the switching apparatus, and means at
the subscribers’ stations for connecting the
telephone sets in nietallic circuit, and means
also for grounding the individual line wires
whereby the automatic operation of said
switching apparatus may be controlled.

5. In an automatic telephone exchange
system, a central station, subscribers’ sta-
tions, and a metallic circuit connecting each
subscriber’s station with the central station,
switching apparatus at the central station,
controlling magnets therefor, a source of
current supply connected in common with
all the lines both for operating the subscrib-
ers’ transmitters, and the controlling mag-
nets, connections from opposite sides of the
source of current to said magnets and a
ground connection on the source from a
point intermediate of its terminals and
nearer one terminal than the other, and
means whereby grounds may be produced
on opposite sides of the central station con-
trolling magnets to affect the switching
apparatus.

6. In an automatic telephone system, a

“central station, subscribers’ stations and line

circuits interconnecting them, a central sta-
tion switching apparatus and differential

S

controlling magnets therefor, a common
source of current, means at the central sta-
tion whereby a constant difference in poten-
tial may be produced by said source across
the terminals of the subscribers’ transmit-
ters, and means at each subsecriber’s station
whereby unequal differences of potential
may be produced across the terminals of the
controlling magnets at the central station.
7. In an automatic telephone exchange
system, a central station, a subscriber’s sta-
tion and a line circuit interconnecting them,
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 po-
tential difference across the subscribers’ tele-

phone terminals, and means at the subscrib- .

er’s station whereby unequal differences of
potential may be produced between the ter-
minals of the several controlling magnets.

8. In an automatic telephone exchange
system, a central station, subscribers’ sta-
tions, and line circuits interconnecting them,
a common source of current at the central
station, a line switching apparatus and dif-
ferential polarized controlling magnets
therefor also at the central station, a con-
nection from the source to ground from a
point nearer one pole than the other, and
connections from the gource to the magnets
and to the lines whereby current may be
supplied to the latter for the transmitter
and for switching purposes, means at the
subscribers’ stations for producing a flow
of current from the unequal central station
source through the central station control-
ling magnets in reverse directions to ac-
tuate the switching apparatus.

9. In an automatic telephone exchange
system, a central office, subsecribers’ stations
and metallic circuits interconnecting them,
a line switching apparatus at the central
office, having magnetically-operated control-
ling devices, local circuits therefor and po-
larized relays controlling said circuits, a
common source of current at the central
office grounded at a point nearer one pole
than the other and connected to the sub-
scribers’ lines to maintain a potential differ-
ence across the same for transmitter pur-
poses, connections from said source to the
polarized relays, and means at the sub-
scribers’ stations for causing a flow of cur-
rent in the ground and metallic cireuits
separately or together.

10. In an automatic telephone exchange
system, a central station, subsecribers’ sta-
tions and metallic circuits connecting the
central station with the individual sub-
scribers’ stations, a line switching apparatus
at the central station, operating magnets
theréfor, polarized controlling reliys for
said magnets, a common soures of current

70

75

80

85

90

95

100

105

110

115

120

1256

130




10

15

S

having its terminals connected to opposite
sides of the subseribers’ circuits and also to
the said relays, said source having a ground
connection intermediate of its terminals, to-
gether with means at each subscriber’s sta-
tion to cause a flow of current in the me-
tallic circuit for transmitter purposes, and
means for also grounding the individual
line wires to transmit current in either or
both of said line wires to control the polar-
ized 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
two line wires of the subscriber’s circuit,
and a source of current at the central sta-

tion supplying current to the subscriber’s

“line and means at the subscriber’s station

45
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60
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to supply current from unequal portions of
said source for controlling the switching
apparatus.

12. In an automatic telephone exchange
system, a line switching apparatus, a source
of current unequally divided and grounded
between the divisions, and a metallic circuit
conriected to the switching apparatus, an
actuating magnet and a restoring magnet
for the switching apparatus -controlled
through opposite sides of the metallic cir-
cuit, two polarized relays also controlled
through said cireunit, and a neutral control-
ling relay for the restoring magnet con-
nected on the same side as the actuating
magnet, and rendering the restoring mag-
net operative when energized, and whereby
current through either side of the metallic
circuit alone will fail to restore, but cur-
rent through both sides will energize the
restoring magnet.

13. In an automatic telephone exchange
system, a central station, subscribers’ sta-
tions and individual metallic circuits there-
for, a line switching apparatus at the cen-
tral station comprising vertical and rotary
magnets and a restoring magnet, a pair of
oppositely polarized relays differentially
wound, a common source of current for all
the circuits having its opposite terminals
each connected through a similar winding
on one of the polar relays to one side of
the said several subscribers’ circuits, a con-
trolling relay for the restoring magnet, a
circuit for the said restoring magnet and
the vertical magnet closed by one of the
polar relays on the passage of current in
one direction therethrough, and a circnit for
the rotary magnet and the said controlling
relay closed by the other polar relay on
the passage of current in the opposite di-
rection, together with a ground connection
from an intermediate point on the source
of eurrent and means at each subsecriber’s
station to ground either or both of the
individual wires of the metallic circuit.

13,742

14. In an automatic telephone exchange
system a central station, subscribers’ sta-
tions and individual metallic circuits there-
for, a line switching apparatus at a central
office, actuating magnets and a restoring
magnet for said apparatus and a controlling
relay for the restoring magnet, a pair of
differentially wound oppositely polarized
relays and a common source of current hav-
ing 1ts terminals connected each through one
winding on both polarized relays, said
source being also connected in parallel
through the various windings of the polar-
ized relays to and across the various sub-
scribers’ metallic circuits, a ground connec-
tion from said source at a point intermediate
of its terminals and nearer one terminal
than the other so as to produce sectional
electromotive forces of unequal magnitude,
together with means at each subscriber’s
station to bridge a talking set across the
metallic circuit to derive transmitter current
therefrom, and further means to ground
either or both of the circuit wires, and con-
nections at central office such that when
neither line wire is grounded the polar re-
lays will leave the circuits of the several
switching magnets incomplete, when one
wire is grounded one of the switch-actuat-
ing magnets and the controlling relay will
be energized, and when the other line wire
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is grounded the other actuating magnet will -

be energized, the restoring magnet remain-
ing inert, whereby the switching mechanism
is operated, but when both line wires are
grounded both the controlling relay and the
restoring magnet receive current to restore
the switching apparatus.

15, In an automatic telephone exchange
system, a central station, a subscriber’s sta-
tion and a metallic line circuit intercon-
necting them, a line switching mechanism at
the central station and a pair of oppositely-
polarized controlling relays therefor having
balanced differential windings, together with
a switch-restoring device controlled thereby,
a source of current at the central station
having its terminals connected through simi-
lar windings on both polar relays to opposite
sides of the subscriber’s circuit and having
an intérmediate point grounded so as to di-
vide the source into two unequal grounded
sections, means at the subscriber’s station
to connect a telephone set across the metallic
circuit to derive transmitter current there-
from without grounding the individual
wires, whereby the polar relays will remain
unaffected, and means also at the subsecrib-
er’s station to ground either or both of the
individual line wires at will, whereby the
grounding of one wire at the subscriber’s
station will cause a flow of current in one di-
rection to actuate one polar relay and the
grounding of the other line wire will cause a

| flow of current in a reverse direction to
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actuate the other relay, but the grounding of
both line wires will canse unequal and oppo-
site currents to flow, producing a resultant
effect . of sufficient magnitude to cause the
actuation of one only of the polar relays to
restore the switching apparatus.

16. In an automatic telephone exchange,
an automatic switch, operating and release
magnets therefor, a battery at said exchange
connected by metallic circuits, a pair of re-
lays at said exchange adapted to be operated
from said battery by impulses over the oppo-
site sides of the line, means for repeating
said impulses from said relays to said oper-
ating magnets, means to simultaneously
ground both sides of the line to operate said
release relay, and means for bridging said
battery across the circuits for -talking pur-
poses without operating said relays to dis-
turb said switch, as and for the purpose set
forth. -

17. In an automatic telephone system, the
combination with- an automatic switch of
a metallic circuit line, a grounded common
battery at the exchange bridged between the
limbs of said line for talking purposes, and
means at the substation for grounding the
limbs of said line, one at a time, to operate
said switch to establish a connection and to

‘simultaneously ground both sides of the line

for releasing said switch. :
18. In an automatic telephone exchange,
the combination with an automatic switch,

of a common battery at the exchange for

7

talking and operating purposes, switching 35
means at the calling station for grounding
either side of the line, relays at the ex-
change under the control of such means,
said relays controlling the movement of said
switch, a release circuit which is closed 40
whenever both sides of the line are simulta-
neously grounded by said switching means
and a release magnet operable by the clos-
ing of said circuit for releasing said auto-
matic switch.

19. In an automatic telephone system, the
combination with an automatic switching
member 200, of a common battery at the ex-
change for talking and switching purposes,
means at the calling station to ground either 50
side of the line to control the movement of
said switching member in establishing a con-
nection and to simultaneously ground both
sides of the line to return said switching
member to its normal position.

In witness whereof I, the said Jacos W.
Larrie, have hereunto set my hand this 23d
day of June 1909, and I, the said CHarLES
L. Gooprum, set my hand this 11th day of

May 1909.
JACOB W. LATTIG.
CHARLES L. GOODRUM.
Witnesses for Jacob L. Lattig: o
G. J. Cawoop,
Twos. FENTON.
Witnesses for Charles L. Goodrum:
BrursaH STRALEY,
Cmas. I. WerLcH.
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Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”




