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To all whom It May COnCer:

ing-annunciator is also provided with a re-

Be it known that I, GEORG RITTER, a sub-

jeet of the German Emperor, residing at
Stuttgart, Germany, (and whose post-office

address is the same,} have invented certain.

new and useful Improvements in Telephone

Systems, of whiceh the fo_llﬂwing is a specifi-

cation. +

My invention relates to improvements in | o _
- | mer being the answering-plug and the latfer

telephone-exeha-nge systems.

The object of my invention 18 10 pr_evi-de a

' system which will render automatic the in-
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terchanging of the operator’s telephone and
the clearing-out annuneciator and the calling
of the desired subscriber.

sists in the features, details of construction,

and combination of parts, whieh will first be

described in connection with the accompa-

nying drawings and then more particularly
pointed out in the claims. . -

In the drawings, Figure 1 is a-diagram-
matic view of a system embodying my inven-

tion; Fig. 2, a diagrammatic detail view of
the operator’s switchboard, showing one set
of connecting-plugs; Fig. 3, a diagrammatic

view of a switechboard with two sets of plugs

£
p
|

and their circuit connections, one set of eir-
cuit connections being somewhat different
from the other, as will be more fully explained
hereinafter; Fig. 4, a diagrammatic view 0
another embodiment of my invention; and
Figs. 5 and 6 detail sectional views, partly
in elevation, of a portion of the switch-actu-

ating mechanism of my device, illustrating
means for retarding the movement thereof in

one direction. o
Referring to Fig. 1 of the drawings, two
substations are shown at I and II, respec-

tively. These substations are connected by

the line-wires 1* 1° 2* 2 with the central sta-
tion, thereby forming a metallic ¢irecuit from

each substation to the central station, at:
which place the said line-wires are associated

with the usual calling-annunciators and jacks,
the calling - annunciators each having the

nsual operating-coil W’ W2 for throwing the

50

respective shutters f' f2, which coils W' W*

are included in their respective substation-
cireuits. The jack-springs are indicated at
3* 3 4° 4%, respectively, and in froot of each
jack is located a jack-ring A’ h%. Each call-

storing-coil W3 W+, the restoring-coil of each

| calling-annunciator being connected with all

the jack-rings of its respective line by a cou-
ductor 5* 5°, respectively, the other terminal
of each restoring-coil being connected to a
common source of energy—as, for example,
the battery p—Dby a conductor 6* 6%

At S and S? are shown the plugs, the for-
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the connecting-plung. FEach plag in addition

to the usnal terminals 7* 7° §* 8® has a shell or
ring terminal 9* 10%, respectively, arranged to
make an electrie connection with the respec-
tive jack-rings R’ h® when the plug 1s in its

With this object in view my invention con- | jack, the said shells being connected by con-

ductors 11* 11°, respectively, to that pole -of

| battery p which is opposite to the pole to
which conductors 6* 6 are connected. The
| connecting-plug 8% differs from the answer-
1 ing-plug 8 in having a tip-terminal s, which

is connected by a conductor 12 with one side
of the operator’s telephone, the other side of

{ said telephone being connected to the same

pole of battery p as are conductors 6* 6°.

- The plug-connector conduectors are indi-
eated at N and O, these conductors being con-
nected by a bridge conductor formed of the
two parts N'and O’ and including a main-
cireuit changer V, arranged to interchange
the central-station telephone and the clear-
ing-out annunciatorin their connections with
the talking-circuit, said central-station tele-
phone being indicated at { and the operating-
coil for the clearing-out annunciator being
shown at e €', this coil being divided and a
calling-battery r inserted between the two
parts. The said main-circuit changer V has
two switeh-arms V' V%, the former being ar-
ranged to engage either the contact 1" or the
contact E', while the latter arm, V2 is ar-
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ranged to engage either the contact T? or the

contact 2. The contacts TV T form the ter-

minals of the operator’s telephone set, while .
the contacts E' E? form the termiinals of the

main coil ¢ ¢’ of the clearing-out drop. The
two switeh-arms V' V2 are connected to the
respective parts N’ O" of the bridge conduc-
tor. The switeh-arms V' V?are connected to
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‘an armature V3, arranged to be attracted by

an electromagnet M, whose coil is included
in a local circuit formed by the conductors
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M’ M* M?® and including a suitable source of | the battery r energizes the circuit to substa-
electricity—as, for example, the battery p. | tion II, and thus rings a call at said substa-

The said loecal cirenit is arranged to be closed
automatically by a switeh U, located at the
kolder for the connecting-plug, the construe-
tion being such that the plug when in its
holder will keep the switch U open, said
switch returning to its closed position imme-
diately upon the removal of said connecting-
plug. The two switch-arms V' V? are con-
nected so as to move together—as, for exam-

ple, by the frame orlink B, of non-conducting |

material.

The clearing-out annunciator is provided
with a restoring-coil €%, included in a branch
circuit from the battery p, said branch ecir-
cult being formed by the conductors K2 E? ES
and including a switch-arm V?®, connected to
the link B of the main-circuit changer V, the
switch-arm V® being arranged to wipe over a
contact-point V4, to which the conductor E?
1S connected.

The substations have the usual telephone
hook-levers K' K* the magnetos and bells K3
K4 transmitters K°K¢,'and receivers K7 K3, re-
spectively, the connections at each substation
being such as to cut out the bells and mag-
netos when the telephone receiver and trans-
mitter are in use.

The operation of the apparatus thus far
described 1s as follows: Assume that substa-
tion I desires to communicate with substation
Il and has called the central station. The
operator plugs with the answer-plug S’ into
the jack of the line to station I, which re-
sults in placing the operator’s telephone ¢ in
circuit with the substation I, the talking-eir-
cuit being from said station I over the lines
1*1°, thence over jack-springs 3* 3* and plug-
terminals 7* 7°, the plug-conductors N and
O, over the bridge conductor, the switch-le-

vers V'and V2, thence to the contact-points T".

T, and thence through the central telephone.
At the same time the insertion of the plug S’
in the jack closes the circuit between the
conductors 11* and the jack-ring /', whereby
the restoring-coil W2 of the calling-annunci-
ator is energized to restore the drop, the cir-
cuit being frown battery palonga part of con-
ductor M', thence over conductor 112, termi-
nal 9* of the plug ', through the jack-ring
h',over conductor 5*, coil W3, and econductor
6%, back to the other pole of the battery p.
The number of the desired station being ob-
tained by the operator, the calling-plug S? is
inserted into the jack of theline to be called,
in this case assumed to be the line to station
II. The removal of the plug S° from its

. holder U allows the switch to close the local

circuit over conductors M' M?* M?® and mag-
net M, thereby energizing said magnet and
causing it to attract its armature, whereby
the main-circuit changer is moved to eut out

the central-station telephone and cut in the

main coil of the clearing-out annuneciator.
T'his position of the switeh V is shown in Fig.

tion. The call continues until the subseriber
at said substation removes the telephone-re-
ceiver K°® from the hook-lever K*?, whereupon
the call-bell is ecut out in the usual manner.
The connection is thus completed between
saubstations. As the main-circuit changer
moves from one position to the other the
switch-lever V® is drawn onto the contact-
point V¢ and then off again, thereby closing
the local circuit of the battery p through the
restoring-coil e¢* of the clearing-out annuneci-
ator, whereby the drop is restored toits usual
position. Upon the close of the conversation
the subscriber rings off, as usual, thus drop-
ping the shutter of the clearing-out annunei-
ator, whereupon the operator clears out the
plag-connectors, and the circuit-changer V is
automatically returned toits normal position
by a suitable spring, (not shown,) thus insert-
ing the central-station telephone in the eir-
cuit of the plug-conductors and cutting out
the clearing-out annunciator.

The conductor 12 and the tip S of the plug
S* serve for making busy tests, as follows:
Before inserting theconnecting-plug into the
Jack of the desired substation the operator
touches the ring of said jack with the tip
S of the connecting - plug. If the line with
which this jack is associated is in use, a cir-
cuit will beclosed as follows: from the battery
p over the conductor 11° and the plug-termi-
nal 10* to the ring 4% in which it is inserted,
thence by the wire 5° to the other ring 72 which
i1s supposed to have been tested by the other
operator, thence from said other ring n* by
way of tip-terminal s of the connector-plug
which is being used to make the test, back
over the corresponding conductor 12 of said
plug and the telephone-receiver {, associated
therewith, to the other pole of the battery 7,
1t being understood that said battery p is
common to all the operators’ sets in the ex-
change. |

The closing of the test-circuit asabove de-
seribed will give a click in the testing-oper-

“ator’s receiver and indicate in this way that

the desired line is already in use.

As the battery 7, which serves as a source
of calling-current, isincluded in the talking-
circuit during the continuance of a conneec-
tion between substations, and hence would
tend to energize the main coil of the clearing-
out annunciator, it 1S necessary to use a po-
larized armature for the said clearing-out an-
nunciator, as is obvious to those skilled in
the art. |

Fig. 2 shows the position of the switch V

when the plugs are not in use. In this view

the armature of the clearing-out annunciator

| is shown at d’ and the drop at c. |

In Fig. 8, l'l' [ I represent subseriber-lines
with return through the earth. X&' £* are
spring-jacks with corresponding rings h' h?

| and two pairs of plugs s’ s? 2 st are shown.

1 of the drawings. As soon as this i3 done | A battery pisarranged neartheswitchboard,
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and one of the poles is connected to each of | V in the auxiliary circuit, as shown. The

the rings A’ h*, while the other pole is con-
nected through line # & and the coils of the

electromagnets m with the cheeks z of the

calling or connecting plaogs s* s, and, as
shown in the drawings, the latter pole of bat-

tery p is also counected with the cheeks of .
This latter

the answering-plugs s’ and s
connection serves in the so-called *‘ multi-
ple ” switechboards as a part of the test-cir-
cuit, so that by touching a ring with the tip
of a connecting-plug it is possible to ascertain
if the lines are busy or not. Moreover, an
auxiliary coil w? for the annunciator-drop f,
adapted to raise the same automatically, is
arranged between the rings 2’ i? and the bat-
tery p. The test connections areconly shown

not make partof myimprovement. Switches

v and 2% are connected with the pairs of
plugs IV and V, serving to interchange the
operator’s telephones ¢ and the annunciator-

coils ein the circuit of the plugs. The arma-
tures o’ a® of the magnets mare so connected
with the switch-levers that when in the posi-
tion of rest the operator’stelephones ¢ are in
the speaking-circuit. | |
- Connections between two subscribers are
made as follows: When the line-annunciator
has dropped, the calling subscriber is com-

municated with by inserting the plug s’ ors®

 in the ring 7' of his circuit, which ean be im-

35
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ing the armature o' or a® to be attracted,
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mediately accomplished, as the operator’s
telephone is in the eircuit.

tained. the calling or connecting plug s* or s,
corresponding to the answering-plug s’ or s
just used, is placed-in the ring 2* of the cir-
cait to be called, whereby the auxiliary ¢ir-

‘enit of battery p is closed by metallic contact

of the cheek z of the plug with the ring A2

thus energizing the respective electromagnet

m situated in this auxiliary cireuit and caus-

whereby instead of the operator’s telephone
t the coil ¢' of the annunciator is cut. in.
When being moved from one situation into

the other, the arm 3 of the switch 2’ slides

over a contact connected with the restoring-

coil €2 of the annunciator, whereby the cir-
cuit of battery p through arm 3 and linesy 4y

and through said restoring-coil is temporarily

closed and the annunciator ¢ is aatomatie-

ally raised. - B AU .
The pairs of plugs IV and V show two dit-

ferent forms of cirenits for the operator’s
telephones? and the annunciator-coilse’. In
the first case these devices are cnt into the

speaking - eircuit, while in the second case

they are in the auxiliary circuit between the
speaking-cireuit and the ground. The latter |

arrangement is now preferred to the former;
but it requires a high resistance and great
self-induction for coil ¢ of the annunciator.
A battery ris provided as a source of calling-
current, located in the form of circuits, shown

in pairIV in the speaking-circuit and in pair |

, _ D S0 soon as the
number of the subsecriber to be called is ob-

b

latter arrangement presents the advantage
that for the whole office a single battery r in
the ground-line will suffice, while for the for-

- mer a special battery 7 is required for each

pair of plugs. The bells or other signals of
the subscribers are so constructed that they
are actuated by the current coming from bat-
tery r, so that the same are automatically set
in action when the respective calling-plug s*
or st is employed. - | |
As the current of battery r passes into the
speaking-cirecnitdaring the connection of two
subseribers, only continuous current can be
then used; but if an alternating current is
to be used an arrangement as shown in Fig. 4
will be necessary. In this figure the sub-

for the sake of completenessin Fig. 3 and do | scriber’s lines 7/ are shown as provided with

t a double or loop line—that is to say, metallic

circnits are shown—but it is to be understood
that a grounded cireuit may also be used.
In the auxiliary eircuit of the battery p a sec-
ond magnet m?® is provided, which 1s alfer-
nately cut in the circuit by a switch w.
- The armature o' is common to both mag-
nets—i. e., it is so located that it can be al-

( ternately attracted by each of the magnets.

Upon the pole of the magnet m/, turned to-
ward the armature ¢, is arranged a metal

gsimilar to those used in aneroid barometers.

‘This diaphragm is drawn in by the magnet

m' when the armature ¢’ of said magnet is at-
tracted. A valve, as Z', Fig. 8, arranged in
this eap, allows the air to escape when the

cap is so drawn in and will tend to prevent
the readmission of the air when the cap is -

released, so that the same will only slowly re-
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cap d, provided with a flexible diaphragm

IOC

1O} |

assume its original forin. The three coupled

levers of the switch w are connected with the
diaphragm, whereby they perform the same
movements as the said diaphragm. As in
the construction shown in Fig. 1, the aunxil-
iary circuit is closed when the call-plug is in-

serted in a jack, whereby the current of bat-

tery p passes over x x, m', U, 2, i, and q g,

thus causing the attraction of armature a’ by
| electromagnet m’, whereby the three arms of

switeh w touch the three contacts at the lower
end of these with the following result: |

Arm 1 closes the cirenit irom battery p over
the restoring-coil ¢* of the annunciator and
over lines 7 ¥ and ¢ g, so that the annuncia-
tor-drop ¢ is raised, the arms 2 and 3 break

I1IC
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120

the two branches of the speaking-eircuit in

regard to the answering-plug ', and connect

the source 7 of calling-eurrent to the calling-

plag s* until the cireuit is broken at arms 1
and 2 invirtue of the filling of cap d with air.

‘Before armature o’ has traveled through its
path toward the magnet m' the link b, con-
nected to said armaiure, strikes the armature
a? of the magnet m?® and moves it, with ifs
connected switeh w«, from the upper to the
lower circuit-contact, whereby the current of

battery p is cut off from magnet m’ and passed
into magnet m?® with the following result: Aur-

125
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mature a*and switch « are held in their new | link b eeases—-—z e.,

position, while armature o', which only bears
against the cap d, is attracted by magnet m?,
whereby the link 6 moves switch v from its
lower contacts to the two upper contacts, thus
causing the cutting out of the attendant’s
telephone ¢ from its connection to the talking-
circuit and the connection of coil ¢’ of the an-
nunciator to the talking-circuit, thus inter-
changing said central-station telephone and
the clearing-out annunciator in their connec-
tion with the talking-circuit. The valve of
the diaphragm and also the spring of arma-
ture a’, as well as the general construction of
this portion of the device, are shown in detail
in longitudinal section in Figs. 5 and 6.

In the construction shown in Fig. 5 a disk-

shape metal piece d° is secrewed onto the iron |

core g’ of the magnet m/', and the corrugated
flexible diaphragm z* is fixed to d® by means
of the ring ' and the screws s°.
flexible diaphragm 2z° is equipped with the
ball-valve 2, upon which normally rests the
armature a', connected to the link b. This
armature is provided with a central hole for
the escape of the airin the valve. If the cur-

~rent is passed through the coil ¢° of the mag-

net m’, the arma,ture a’, attracted by the mag-
net, will push the dlaphlaﬂ“m 2* downward
Wheleby the ailr can readily escape throuwh

- valve z', while, on the other hand, when the

35

40

t5

35

60

diaphragm by its resiliency is moved back to
1ts normal position the air can only slowly
enter beneath the diaphragm z? thus retard-

ing the upward movement of the said dia- |

phragm.

The arm 3 of the switeh w, Fig. 4, rests

upon the diaphragm 2z Each of the three
arms of this switch is so constructed as to
exert a downward spring action.

Instead of the flexible-diaphragm form of
device shown in Fig. 5 a bellows form of de-
vice, as shown in Fig. 6, may be used, the
same being provided with several ball-valves
' x*. Inthis form the cover d*is pushed up-
ward by the spiral spring 1°, located in the
bellows, the remaining portions of the device
being substantially the same as shown in Fig.
5. In either construction, E‘igs. 5 and 6, the
distanee between the armature a' and the coil
m' can be changed by serewmn‘ the device up
or down on the core ¢'.

Asg will be understood from the description
hereinhefore, the telephone { when notiin use
is connected with the plug-cireuits, so that
when a plug is inserted into a ring of a call-
ing - line speaking connection is complete
without the use of aswitch. Hence with the
construction shown in Fig. 4 so soon as the
connection between the two substations is
completed the link b6 pushes the two arms of
switch v upward owing to the fact that the
armature o’ is attracted by its magnet m?, so
that the annunciator-coil ¢’ is cut into aund
the telephone ¢ cut out of the talking-circuit.
The arms of switech v have a downward

The said.

745,523

after the attraction of
armature a by maﬂ'net m? discontinunes—
these arms. automatwally move downward
and again cut in the telephone.

70

If the resistance of the magnets m is to be

eliminated from the testing-cireuit « x ¢ ¢,
the auxiliary circuit may be closed by a con-
tact located at the calling or connecting seat
of the plug s°, which is closed when the plug
1s raised in the same way as shown at U, Figs.
1 and 2. In this case also the battery r may
be a common source of calling-current for the
entire exchange, in which case the coils ¢’ ¢?
must have a great resistance and a high self-
induction.

Having thus fully deseribed my invention,
what I claim is—

1. In a telephone system, the combination,
with the substation-lines, their jacks, a pair
of plugs, their connecting-conductors, a cen-

| tral-station telephone and a clearing-out sig-

naling device, of a source of calling-current,
electromagnetic means arranged to close said
source of calling-currentontoone of the plugs
and interchangeably connect the clearing-out
signaling device and central - station tele-
phone to the talking-circuit, a local circuit

| in which said electromagnetic means is in-

cluded, and mechanism for closing said local
01rcu1t whereby said eleetromao'netlc means

is set in operation.

2. In a telephone system, the combination,
with the substation-lines, their jacks, a pair
of plugs, their connecting-conductors, a cen-
tral-station telephone, connections between
said central-station telephone and the termi-
nals of the answering-plug, and a clearing-

out signaling device, of a mailn - circuit

changer arranged to interchangeably connect

the central-station telephone and the clear-

ing-out signaling device to the talking-cir-
cuit, a source of calling-current, and means,
actuatedin producing the connection between

the substations, and arranged to operate the

main-circuit changer and switch the source
of calling-current onto the terminals of the

| connecting-plug.

3. In a telephone system, the combination,
with the snbstation-lines, their jacks, a pair
of plugs, their connecting-conductors, a cen-
tral-station telephone, connections between
said central-station telephone and the termi-
nals of the answering-plug, and a clearing-
out signaling device, of a mailn - ¢ircuit
changer arranged to interchangeably connect
the central-station telephone and the clear-

| ing-out signaling device to the talking-cir-

cuit, a source of calling-current, and means
actuated by the insertion of the connecting-
plug in a jack for operating the main-cireuit
changer and switeching the source of calling-
current onto the terminals of the connecting-
plug. |

4. In a telephone system, the combination,
with the substation-lines, their jacks, a pair
of plugs, their eonnectmn‘ conductors, a cen-

spring actlon so that when the pressure of | tral-station telephone, connections between
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said central-station telephone and the termi-

nals of the answering-plug, and a clearing-out
| nect the “central - statmn telephone and the

signaling device, of 2 main- circuit chanﬂ'er ar-
rauﬂed to mterchanﬂ'eablv connect the cen-
tralstation telephone and the clearing-outsig-
naling device to the talking-circuit, a source
of callmﬂ'-currem means opemted by the in-
sertion of the connectin o-plugina jack forop-

erating the main-circuit changer and switech-

ing the source of calling-current onto the ter-
mmals of the cennectmg -plug, and mechan-
ism for cutting off said source of calling-cur-
rent from said plug-terminals.

5. In atelephone system, the combination,

with the substation-lines, their jacks, a pmr'

- of plugs, their connecting-conductors, a cen-

- 20

30

tral-station telephone, cennectwna between
said central-station telephone and the termi-
nals of the answering-plug, and aclearing-out
signaling device, of a main- cireuit changerar-
ﬁra,nﬂ*ed to mterchangeably connect the cen-
tral-station telephone and the clearing-outsig-

naling device to the talking-eircuit, a source |

of eallinﬁ'—eu1=rent means opemted by the in-
serfion a:}f the eonnectmfr-plu oinajack forop-
erating the main-circuit changer and switch-
ing the source ot eallmmeurrent onto the fer-

minals of the eonnectmw-plug, and automatic
mechanism for cutting off said gource of call- |

ing-current from said pluw-termm&ls,
6. Ina telephone system, the combination,

with the substation-lines, their jacks, a pailr |
of plugs, thelr eonneebmﬂ' conductors, a cen- |
tral-station telephone, connections between |

said central-station telephone and the termi-
nals of the answering-plug, and a self-restor-

fmtr elearmﬁ*-eut a,nmmmator of a malin-cir-

emt ehanﬂ'er arranged to mi;ereha,n geably con-

clearing-out annunciator to the talkmﬂ* cir-
cuis, a source of calling-current, means oper-

ated by the insertion of the ecnnecmm‘-plug in

a jack for operating the main-cireuit changer
and switehing the source of eallmfr-current
onfto the termma,ls of the eonnectmcr-plub,

" mechanism for cutting off said source of call-

ing-current from said plug-terminals, and
automatic means for restoring the clearmn‘-

! out annunciator to 1ts 1101‘11131 condition.

7. In a telephone system, the combination,
with the substation-lines, their jacks, a pair
of plugs, their connecting-conductors, a cen-
tral-station telephone, connections between
said central-station telephone and the termi-

| nalsofthe answering- -plug, and g clearing-out

annunciator, of a main- en*cult. ehanﬂ'er ar-
ranged to mtemhanﬂe&bly connect the cen-
tral-station telephone and the clearing-out
annunciator to the talking-circuit, an eleetm-
magnet for operating sald main - cireuit

‘changer, an auxiliary circuit ineluding said

electmmagnet means for energizing sald aux-

40

55

60

iliary cirenit, and mechanism for opening and

closing the aumllary circult.

In tesmmony that I claim the foremmcr as

my invention I have signed my name in pres-
ence of two subseribing mtnesseq._

GEORG- RITTER

Witnesses:
 WILHELM LEVY,
CHRISTIAN BAUER.
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