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PaTENT OFFICE.

‘GEORG RITTER, OF STUTTGART,

GERMANY.

TELEPHONIC INSTALLATION.

SPE(“‘IFIGATION fvrmmg P&I‘t 0f Letters P&tent No. 597,782, dated January 25, 1808.

Application filed June 11, 1898, Sensl No. 595,203, (No model) Patented in Germany May 26, 1893, No. 76,224, and 1n
| | Enn*l&nd Augnst 4, 1894, No. 15,004, |

To all whom it ma Y concerm:
Be it known that I, GEORG RITTER of 2

Marktstrasse, “Stuttgm*t in the Kmﬂ‘d{)m of

Wirtembure,German Empire, haveinvented
certain new and useful ImprovementsinTele-
phonic Installations, of which the following is

 a specification.

10

My invention relafes to Smtehboald Sys-

tems for telephone - exchanges, for which I
have received Letters Patent in Enfrland No.
15,004, dated August 4, 1894, and in Gel‘m&ﬂ} ,

| No. 7 P,Q:?}:L dated Ma} 26, 1893.
The invention will be full} understood from

the following desemptmn and claims when
taken in emummtmm mth the an ne*{ed draw-
ings, in which— - |

I‘w‘ure 1is an ﬂluslratmn of one embodi-

" ment of my invention, in which lines from two

- subscribers’ stations are each connected with

three spring-jacks upon a switechboard and

- withanindividualannunciatorand with three
~ pairs of plugs with their connecting-circuits

25

 and signaling appliances, the two lines being
| .adapted to be connected together for et)m*er' |
Kig. 2 is

sation by one of the pluﬂ’—mrcults
a longitudinal’ sectional view of one of the

pln-ﬂs which are always used for making the

- connections necessary to the answering Of a

- 3C
- . connecting the called-for subseriber.

calling subsecriber. Fig. 3is a mmlla,r view

of one of the plugs which are always used for

Figs.

- 4and 5are viewsillustrating modifications of

- the plugs shown in Figs. 2
- tavely; and Figs. 6 to 9 are diagrams illus-
35

and 3, respec-

trating modifications of my improved Swneh-

 hoard qystem

For convenience of description reference

| i'mll first be had to Figs. 1 to 3 of the dmw-—

- 40

The apparatus at each substatmn may be of
~the usual character, comprising a signaling-

oenerator, a signal-bell, 2) te].eph(me-—receiver,
a transmitter, and a gravity-switch, none of

- which it is deemed necessary to illustrate.

":: : 43

Sﬂ*

The parts named, with the exception of the

- gravity-switcéh, me connected to one side of a
. line-circuit—those of one station to side [’ of
~ one circuit and those of the other station to
side [~ of another circuit—while the gravity-
switches are grounded at the substatmns——
that 1s to ‘S'L}" connected with earth.

The

gravity-switeh at each station is arranged to

connect the call apparatus or the telephone
apparatus alternately into the line-circuit ac-
cording to the position of the switeh. The
lines {' [? extend to the exchange, where they
are each connected to line-springs k' k?, re-
spectively, upon the switehboard. Connec-

tions between the lines.!' i and the earth in-

clude the operating-coils 1w’ of the individual
annunciators ¢, while the connections /2 [*in-
clude the retaining and restoring coils w? of
said annunciators g. "T'he operation of these
annunciators will bereadily understood. The
pivoted armatures a are arranged adjacent to

the coils 720’ or the magnets of which said coils |
{ form a part.

They are provided with catches
adapted to release pivoted shufters or indi-

cators f, of metal, when the magnets w’ are en-

ergized, the said indicators 7 being adapted
to be 1*a1sed or returned fo their normal posi-
tion in en ﬂ'awemeut with the catches when the

magnets 1w’ are disenergized and the magnets.

w? are -energized, as present.ly described.
Spring - jacks s" s are provided with test-
rings A’ h*, respectively, which are normally
insulated from the two series of line-springs
k' I*, as shown. Said rings are connected to-
gether and 'mth the circuit connections I 14,
as shown.

The connecting outfit comprises the con-
necting-plugs S T three of each being shown
in.pa-_irs I II IIL. . The plugs S, one of which
is shown in detall in Fig. 2, are designed for
answering a calling subscriber, while the

| plugs T, one of which is shown in Fig. 3, are

designed for connecting a ,,c&iled-for sub-
scriber. As better shown in Kig. 2, each of

the connecting-plugs S comprises a body z of
| insulating or non-conducting material, a con-

ductive core 1, a metallic coll&r 2, monnted
on the body and insulated from eore 1, me-
tallic rings 3, 4, and 5, fixed on the body and
insulated from each other, an adjustable ring

i 6 for electrically connecting the rings 3 and

4 with the ring 5, and a coiled spring 7, con-

nected with the ring 6 and the body and tend-
ing to normally hold said ring out of contact

Wl!;hanyof sald rings, e*{ceptlmﬁﬁ for a pur-
pose presently descmbed As better shown
in Fig. 3, the plugs T each comprise a body

' of msula,tmﬂ material, a conductive tube 9,

55

o

75

8o

e
95

100




P

;mmnﬂed in the bedy and exztendmﬂ tthHO‘h
“but msulated from the tube 9, the collar 10
fixed on the body 4, the thiee metallic rings |
11,12, and 13, also fixed on the. body and m-‘; :
:'sulated from: eaeh other and from the collar
.10, and a slidable collar 14, having its inner |
side recessed, said collar bein gnormally held:
“in contact with the rings 11 and 13 and out
of contact with ring 12 by a spiral spring 15,
connected to it and with the body vy, asshown.
EEE -2 inéd..ieetfesz--elemﬁ*ing#oet annunclators, of
which three are shown.
~annunciators are similar in eonstruction to
‘the individual annunciators ¢, and respee-
. tively comprise a shutter or indicator ¢ of:
-+ metal, an armature. d, and a catch connecled

- to the armature and adepted to engage end |

o ;held the shutfer or indicator.

R0

40

45

~e" e*indicate operating and 1est0rmﬂ‘ eoﬂs
o :1espeet1ve1y, the former being achpted to act

.. on the armature d -and the latter on the shut--f
o tel or indicator, as pleeently described. -

't indicates the operator’s. telephone eet

:whmh is ‘represented by a 1eee1ve1 and 15?-
~connected at one side to earth. . S
. rindicates the calling-gener atm Whl(}h has-;
~one of 118 poles eonneeted with em th, and p
- a test-battery which has one of its poles con-
’_:'nected to the conduector-lines [° (%, as shown.
. The plugs 5 T, compr ised in the three pairs-.
SN .shewn aleeenneeted ina similar manner, and
RN .;_:.;-t;helefme a description of the connections of
.+ one pair.of plugs: S T at the 1ef1: ef I‘w 1
35

wﬂl suffice.for all..

The core 1 and ring 3. are connected bj a:"
line 20,in which the 0pelat11w-e()1l e’ of clear-

1ng- out annunciator z is arranged with the
ad Jtleteble ring 14 and eeneequently with the
ring 13 and tube 9 of the plug T. The ring
5 of the plun' > 1s connected toone side of the
operator’s telephone set ¢ by a line 21. The
ring 4 of said plug S is connected with one
pole of the test-battery p by a line 22, in

which 1s arranged the retaining or restoring

coile? and the ring 2 of said pluﬂ‘ Sisconnected
by a line 23, whleh merges into the line 22

~ with the same pole of the test-batter y P.

- phone set 1.

- 55

6o 8

- subscriber on line /7.

As above described, the collar 14 of the

plug T'is connected b) a line 20 with the core

1 and ring 3 of plug 5. Thetest-rod 8 of said
plug T is connected by a line 25 with the line
21, leading to one side of {he. operator’s tele-
The collar 10 is connected by a
line 26 to the line 23, leading to one pole of
the test-battery p, and the ring or collar 12
1s connected by a line 27 with one pole of the
calling-generator .
The.operation of m y improved switechboard
system 18 as follows: Suppose that the sub-
scriber on line I’ desires to converse with the

ing-generator at his substation, sending cur-
rent over the line [’ and thr ouﬂ'h earth, which
finds current through the 0pemt1ntr-0011w of
the individual annunciator ¢, thereby oper-
ating the annunciator and attracting the at-

These clearing-out-

IHe operates the call--

p

| --eallm o,

n,
| %pole

-calling subscriber.

597,782

tention of the attendant operator at the ex-
change- smmen to the line of the subscriber . :
The operator thereupon inserts a 70
eenneetmc‘f-plug S—for instance, one: of the-: - -
pair: I——whleh isreadyathand,intothespring-
jack s" of that line, so that ring 2 contacts =
with test-ring 2/ and pushes the ring 6 tosuch-
a ‘position that it - electrically eonneets the _
fixed rings 3 4 5, thereby connecting her tele- =~

~phone set ¢ to 13'-h-_e calling-line.-
tery p 1s now provided with a circuit fromone.
of its poles through the line B3, restoring-coil =~
w? of annunemtm g, vheleby the shutter or .
indicator fis raised, the line 7, the test-ring
the collar 2, and the lines 23 22 to its other SRR
A portwn of the currentfrom the test- .
battery » finds its way to the operator’s tele- . -
'-:phene set t, and there passes through the line ¢
121, ring 5 of plug 5, adjustable ring 6, ring: .
4, line. 22, coil e* of almunemtm z, and lne23
back to the batter y, whereby the shutter or . .
indicator ¢, which'is nerma,lly down oropen -
‘| whennotin use,will beraised.-
| the operator’s telephone set ¢ will . be con-. -
nected with the subscriber’s line [, the cur- = =
| rent passing from one side of said telephone S
| set through line 21, ring 5 ot plug 5, adjust-
able ring 6, ring 3 core 1, line-spring &' to |
one: S1de ef the: telephene appemtus at the
| 'subscriber’s .station,. and thence from the . =

other side of such apparatus to earth and - -
from earth tc the opposite side of the oper-

‘ator’s telephone set at the exchange. -
‘the operator is enabled to converse with the
~After the number of the
:eelled for Subsember is aseertained the ring ¢

- Kurthermore,

is released, when it will be drawn back into 1ts

normal pOSlLlOH by spring 7 and out of contact

with any of the rings of plug S except ring o.

In consequence of this the telephone set ? Wﬂl

be disconnected from the subscriber’s line [,
and the circuit through coils e of the cle.«,u-

‘ing-out annunciator ¢ will be interrupted.

Having learned with what line the calling
subseriber- desires connection, the opemtor
proceeds to test the spring-jack of the line
wanted. This is accomplished by applying
the test-rod S of the plug T to the test-ring /°
of the spring-jack. If a connection aheady
exists to some other spring -jack of the line,
as 1s actually the case in Fig. 1, the current
from one pole of the test-ba,ttery 1 will pass
through: the lines 23 26, the collar 10 of the
fully-inserted plug, the ring /%, in which said
plug is inserted, the line {%in direction of ar-
row, the ring h2 at the extreme left, the test-

:r0c1_8 in .cont.aet-'with said ring, the line 25,

the line 21, leading to one side of the opera-
tor’s telephone set?, and the line leading from
the other side of said set to the opposite pole
of the test-battery, whereby a click or click-
ing noise will be produced in the telephone-
receiver, which will be understood by the test-
ing operator as an indication that-the line is
&lready in use. ~ If, on the contrary, the line
[* is not in use, the test- -rings I* of_ the line

- would be in sulated, and no test-current could

Thus

| z'.l‘he:.:test-f-'bet-*z SRR
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_"_-"epel'eter’s telephoneset when a test was made.
CAssuming that the line /2 was not in use, the

- operator at the exchange-station fully inserts
the plug T at the left of Fig. 1 in ring 77, so

~that the conductive tube 9 contacts with the

- line-springs %% and at the same time pushes |
~ the ring 14 down, S0 as to establish connec-
. tionm betweeu rings 11 and 12 of plug T.
ig
- of the calling-generator 7 through line 27,
ring or collar 12, adjustable ring 14 ring 11 |
_cenduetwe tube 9, the lme-spime ?1,2 the line
ARE:! telephone set. at the subscriber’s station,

‘This
find circuit from one’ pole

done cun ent wﬂl

so as to ring the signal-Dell thereof, and

'-_thz ough eelth baclk te the other pole of the

-'-'eellme generator.

The circnit remainsg in-

- _termpted for the operator, and consequently

20

for the calling subscriber; until the former

releases the ring 14. When this is dene the

spring 15 wiil draw the 1 ing 14 into such a po-
&ition the‘t 1t will establish connection between .

rings 11 and 15, and consequently electrical

connection with the calling-generator » will

bhe mteuupted On: the ethe1 hand, elec-

trical connection is effected between lines 2
" through ring 72, tube 9, ring 13, and adjust-

~ able ring of p]_nﬂ*T hne ‘?O the core 1 of plug

30

S, and line- -spring &,

eatmw subscribers have completed their con-

| ‘versemen one of them sends a signaling-cur-

rent from the génerator at his substation,
which passes over his telephone- line, the_

- spring-jacks thereof, through the eonteet-

35

pieces of one or the ethel ef the connecting-

- plugs, the line 20, and thence through the

- operating-coil ¢’ of ‘the clearing-out annuncia-

~ tor z, which is thereby epelated and by the

40

Jonger desired.

- release and fall of the shutter or indicator ¢
notifies the operator that the connection isno
L'he operator proceeds to dis- |

| eenneet the lines by removing the plugs S- T

o _fl om the spllﬂﬁ*]mﬂig fher eOf

In Fig. 4

These plugs 8" T are

designed to serve the same purposes as the

50

pmes S T, respectively, and the correspond-
ing parts of plugs S 8'—thatis tosay, the parts

- that serve the same purposes—are similarly
-numbered while the corresponding parts of

55

60

- bear a teﬂ't ring.
inserted in t11e test-rmfr untxl the sleeve 16

plugs T'TV are sumlmly numbered.
In the pluw 8" the rings 3, 4, and 3, as well

- as the ring 2, which. eeuespen ds to the collar
2 of plug 5, are mounted on the contact-core
‘instead of on the body of the plug.

2, 8,4, and 5 of plug S have, however, the

same eenneetlene as the paris 2, 3, 4, aed 5

of plug 8, and a spring G is pmwded in Fig.
4 to take ‘the place of ring 6 in Fig. 2, whlle a

sleeve 16, backed by a spring 7, is pr ewded to
In using the plug 8’1t is

. bears against the eheuldez of the plug-body.

o In this position the fixed spr ing Wlll eonneet .

-

 sleeve 0.
“the test-ring for the same purpose as collar 2

W’hen the communi-

4 of the drawings I have ShOWIl a
| '(“:enneetin g-plug &, whmh is-a modification of
~that shown in Fw 2, while in Fig. 5 I have
~ shown a plug T, whmh 18 a med1ﬁeetloe of
- that shown in 1*10‘ O,

of the depressed plug.

Said parts

the shutter f

L _'_-by'-eﬂy l)eseibil_i_tgr reach the receiver of the | the '-rings'S, 4, and 5, when the same result

will be effected as when the rings 3, 4, and
5 of plug S are electrically connected by the
The ring 2 mll also contact with

of plug S contacts therewith. W hen pres-

sureon the plugS'isreleased,the spiral spring

7 willautomatically withdraw the samea suifi-
clent distance to leave only the ring 31in con-
tact with the Spllﬁ'ﬂ 6 and theleb}? with the

calling- subseriber’s line.

The plug T is used in testing in the same

manuner-as the plug .  Itis also designed to
be inserted in a fest-ring as far as peselble,
when the foremost centeet of the spring 14,
which 1s designed to serve the same purpose
as ring 14 of plub T, will touch the ring 12,
while Lhe other two contacts of said eprmw
bear upon the insulated part of the core.
The effect will be the same as when the ring
14 of plug T contacts with the ring 12 there-
of. The ring 10 of plug 1Y, like ring 10 of
plag T, 1s desm ned to contact with a test-
ring 1% When pressure on the plug T’ is re-

‘moved, the spring 15 will automatically with-

draw it until the ring 11 is connected with
the third contact of spring 14, when the same
result will be accomplished as when the ring
14 of plug T contacts with the ring 11 thereof.

 ohould the switchboard system described
be applied to switch frames or cabinets em-

bodying a single-cord arrangement, only one
plug each of either of the constructions shown
in Figs. 3 and 5 would be required, it being
e1mply necessary to provide a metallic eleeve
18 at the lower end of the plug-body and con-

-nect the same through the ring 11 or ring 13

with the plug-eci reuit or subscriber’s cireuit.
In Fig. 6 is illustrated a switchboard system
embodying this arrangement, the parts simi-
lar to those of IFig. 1 being similarly lettered.
The cenlleetinﬂ'npluns TV, forming the ends

of the subscriber’s elremte rest npon springs

b, impinging against contacts connected with
earth and c,fmable of being depressed through
the medium of the pluge so as 1o release
them from their earth-contact and allow them

to bear against the contacts /' ¥, connected
~with one side of the operator’s telephone set 7,

whereby the latter is connected to the cir cuit

of the springs 6 are arranged contact-plates
which areinsulated therefrom and bear when
depressed against the contacts p' m' p°* m?
owing to the contacts p’ p* being connected
with one pole of the test-battery and the con-
tacts m' m?® being connected with the other
pole of the test-battery, so that when one of
the springs 0 is depressed the current will
passthrough the restoring-coil m?, with which
it 18 in cireuit, and the shutter or indicator
J of the individual annunciator will thereby
be raised. The connection between the two

Upon the under side
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subscribers’ lines is effected as follows: As

er’s line I’ falls by reason of a current sent
over said line through operating-coil 7' en-

of the annunciator in subsecrib- |




whereby the shutter fis allowed to fall. The

attendant now inserts one of the free plugs

s’ (that of pair I in the case shown) in the
ring /' of the to-and-fro circuit and pushes at
the same time the ring C over the rings 3, 4,
and 5, (see plug in Fig. 2,) causing the fol-
lowing actions, to wit: In consequence of the
contact between the ring 2 and plug-ring A’
the circuit from the test-battery to the cor-
responding coil m?is closed and the shutter f
1s raised. The circuit from battery p to the
telephone f, ring 5, ring 4, (by means of ring
6,) and thence back to battery p through coil
e* of the clearing-out annunciator being now
likewise closed the latter device, which was
open before, 1s now attracted; also, the tele-
phone {is connected to thewcircuit !’ of the call-
ing subseriberthrounghrings 3, 3,and 6. After
giving out the number of the subscriber re-
quired to be called (No. 2 in present case) the
ring 6 is first released, whereby the telephone
¢ 1s thrown out of the circuit. The testing-
pin 8 of the plug s* (I pair)is now used to find
out if the circuit is free. If so, the plug s*is
inserted in ring A*and the jack-spring /*, and
the ring 14 of plug (see Ifig. 5) is shifted in
order to connect the rings 11 and 12, whereby
the circuit [* of the called-for subscriber is
connected to the call-battery, and a bell indi-
catesthesame. The circuit between the opera-

: thereof 1s raised.
of thecall-current sent off by him to the office, -

7, and the conductor branches o

In order to antomatically

connect lhe operator’s telephone set 7, the
plugs s s* have contact devices 6.1 so ar-
ranged that one of the plugs (the calling-plug

§', for instance) is open when in its normal

position, but closed when the plug is taken
off. The contact devicew of the testing-plug
s? is the opposite. The two contact devices
b 1 are thus connected with the test-battery
T from the
circuit « zand magnet m b vy y ¢ g, whereby
the electromagnet m is energized and attracts
the armature which is connected with the
switch v, so that thereby the telephone set {

comes between the two subscribers’ circuits.

At the same time the arm 2 of the switeh v
closes the current of the battery p by means
of the wires x « and ¢ g from the restoring-

coil ¢* of the individual annunciator, so that

the indicator or shutter fthereof 1s closed au-
tomatically. The operator can now ask the
calling subscriber immediately for the num-
ber of the called-for subscriber, when, in or-

der to make the desired connection, the plug
s$° is also withdrawn, when the current from

battery p to magnet m is broken at u, so that
the armature .of the magnet m becomes free
and the telephone set is thus disconnected as
also the restoring-coil ¢° of the individual
annuneciator. ' | |

The test, whether a circuit is free or en-
cgaged, is made in the same manner as before

1c5
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- noise in the ‘telep]mne-reeewm
~ line I8 clear no such cracking noise is heard.
When also the second plug of the couple is

60
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described.
is in contact with a ring A, and is thus con-
nected through » x mth the pole of the bat-
tery p, when ﬂm test-hbutton 7 of the plug s*is
_plaeed against a ring 7, of the engaged cirenit,
the car rent will pass from batter )
ton 2, to the test-circuit and the telephone set
L, and from this to the wires y y and ¢ g to
the other pole of the battery p, thus causing
a cliecking noise in the telephone-receiver
which will &ppl‘lﬁe the operator of the fact
that the line is busy. In order to also auto-

‘matically produce the calling-signal, the call-

_m@;-aenemtor » 18 sitnated between ‘bhe ¢coils
e e of the clearing-out annuneciator, so that

‘the current of this battery is closed from the
_'S‘L‘leLI‘lbel s stabion.

The apparatus at the
latter is so arranged that in normal position
the signal-bell isin circuit and in the position

of spmlﬂnn 18 cut outb, so that the signal-bell
of the called-for subseuber sounds all the |

time until he disconneects it by lifting off the
telephone and thereby cuts out the bell and
thirows the telephone into circuit.

Yhen it is desired to have a special test-

line in the plugs, the arrangement must be_

made in such a manner that the operator’s
telephone set ¢ is diseconnected only when the
second plug is inserted into the contacts of
the line of the subsecriber tobe called. Such

~a system is shown in Fig. 9, which also has

the advantage thatthe pluﬂ's need not be used
in a certain order, as in Fig. 8. The switch-
board is shown for single lines but can be em-
ployed also for loop- cuemts

The lettering of Fig. 9 is similar to that of
Fig, 8, The eleetmmawnet m 18 interposed
in the circuit z xand in the lines parting from

there and the collars z 2, 80 that said electm-

magnet has two coils in which the current
from the battery p circulates in opposite di-
rections. If in ealling a subscriber the plug

is inserted, the current from the test- battmy
P is closed from z x 2 B v? q G, whereby the
armature of the magnet m is attracted and
the operator’s teléphone set ¢ thrown into the
circult; also, the restoring-coil e® of the clear-
ing-out ‘mmmmatar 18 enerwued By pass-

ing through plug ¢’ or s* the p{}le of the test-

batter y 9, canuected to x ¢, comes into circuit
with the collars 7 of the line.

‘point of the test-plug contacts with one of the

test-rings, the currentfrom pis closed through

~ the SPeaklnﬂ*-line of said plug and 1}1110’{10‘]1
the lever 2 of the switch v through the tele-

phone set { and through the aumhary wires

vy and q q, causing a clicking or cracking
When the:

inserted, the opposite current through the
~ second coil of the magnet m will operate
~against that through the first coil and render
said magnet m p&werless so that the arma-
ture falls off and the telephone set{is discon-
nected and the restoring-coil of the clearing-
gut annunciator 1"@061"?’&. no current

It is

If the collarz of an inserted plug

to but- |

yill

| out anmmclater having operating

When the

3,

| obvious that the two coils can be brought also

upon two magnets, counteracting the effect

of each other.
In Fig. 9 two kinds of eenﬂectmns of the

..'telephone set ¢ for the f}pemmr at the ex-
change-station are shown in the line.

In the

first. case (the pair I) the telephone ¢ in ex-
change with the Opemtmmeoﬂ e of the clear-
mﬂ‘-out annunciator is thrown into the line

,of the pair of plugs by the arms 1 and 2 of

the switches #, while the arm 8 connects the

restoring-coil e~ of said annunciator with the

test-batter yp. In the second case (pair 1I)
the operating-coil ¢ of the clearing-out an-
nunciator is connected to the line of the pair
of plugs in exchange with the telephone set
¢ by means of the arm 2 of the switch v, while
the arm 2 brings the restoring-coil e? {}f the
annunciator in connection With the battery
p. Thecalling of the desired subscriber may
be effected automatically by placing the seec-
ond plug in its spring- jack, when current
find eircuit from the calling-generator
through the line of the connecting-plug. In
the %uanﬂemem chosen for the seeand pair
of plugs II the caliing-generator » may also
be placed in the earth -circuit behind the
clearing-out annuneciator, whereby one com-
mon batteiy is sufficient for all pairs of plugs
in one station. Finally, it may be remarked
that the switch v can be provided with keys,
that the same may be manipulated by hand
through the office in case they want o be in
circuis with the line.

Having thus described my invention, What
I claim is—

1. The eombmatmn with a line-circuit ex-
tending from a subscriber’s station to an ex-
chame«-stam{m of a test-battery, a clearing-
y and restor-
ing coils adapted to Ewt eppasuely through
Lhe medium of suitable mechanism upon an
indicator, an individual annunciator having
Opemtmw and restoring coils adapted to aet
oppositely through the medinm of suitable

‘mechanism upon an indicator, the restoring-

coll being included in the lme-eucult zmd
conﬂ,ectmg-pluws provided with contact de-
vices partly fixed and partly loose so as to
permit of the connections and the auxiliary
operations being e

z’md the test-battery p, having one of its poles
connected with an auxiliary circuit and s
shunt through the restoring-coil of the clear-
1ng - out -annunciartm* to cert&in contact de-
vices of one of the connecting-plugs; said
test-battery having its other pole connected
with the operator’s telephone set as well as
certain contact devices of the connecting-
plugs through the restoring-coil of the mdl-
vidual anmmuatm in su(,h manner that the
connecting - plugs, when properly manipu-
lated are adapted fo establish the connec-
{ions and automatically raise the indicator of

, lected by the plugs; the
sald connecting- phw*s bemﬂ' arranged in the

‘line-cireuit and operator’s telephonc, set hav-
ing one side connected with the line-circuit,
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the clearing-out annunciator, substantially.

as specified.

2. In a multiple-switchboard system for
telephone-exchanﬂ*es the combination of con-
necting-plugs ', s% contact devices b, u, ar-
I8, nged in the seats of the plugs, an electro-

magnet m, a test-battery p, a switch v, and

the operator’s telephone set 7, and a clearing-
out annunciator;
connected in such a manner that in lifting the
plug s', from its seat the battery p, is closed
from the magnet m, and by means of the
switch v, the restoring-coil of the clearing-out

annunciator is thrown into circuit, while by

lifting the plug s°, the current from test-bat-
tery p, is broken and thereby the clearing-out
drop is thrown into the line and the operator’s
telephone set ¢, and the restoring-coil of the
clearing-out annunciator are dlsconneeted

substanmallv as specified.

3. In a multiple-switchboard system for
telephone-exchanges, the combination of an
electromagnet m, a tost- battery p, a switch v,
the opemtm s telephone setl 7, mnnectlnﬂ-
plugs, and the clearing-out annunciator hfw-
ing the operating and restoring coils €', e?;

the whole being electrically connected in such.
a manner that the coil of the electromagnet m,

is so brought into auxiliary conductors from
the test-battery p, to the connecting-plugs
that the coil of said electromagnet.m, receives

the current of the test-battery when one con-

necting-plug is manipulated whereby the two
coils of the magnet have one pair of plugs so
combined that their effects counteract each
other to act upon the switch v, connecting

the operator’stelephone set?, to the 1 estormcr- |
coil ¢, of the clearing-out a,nmmma,tor by the-

insertion of one plug, while by the insertion
of the second plug, sa,id switch v, 18 set free
and consequently the operator’s telephone set
{, and the restoring-coil %, of the clearing-out
annunciator ar © thrown out of clrecuit but the
operating-coil e’, of thesame is connected with
the line in case the latter is not connected
with the same permanently, Substantmlly as
specified.

4. The combination with the two line-cir-
cuits extending from twosubscribers’stations

to an e“{channe station; of individual anntn-

ciators at the exehanﬂe_ station having two
coils adapted to act oppositely through suit-
able mechanism upon an indicator, the oper-

ating-coils of said annunciators being in-

cluded in the said line-cireuits, a clearing-out

annunciator having an operating-coil ¢, and

a restoring-coil ¢*, an operator’s telephone set

t, & test-battery », & calling-generator r, test-
- rings 1V,

i*, arranged in a circuit passing

the same being electrically

through the restomnn‘ coils of the individual
annunemtors Smtable connecting-plug S, a
suitable OOnllthll’lﬂ-pluﬂ‘_T a cireuit connect-
ing said plugsand passing through the oper-
ating-coil ¢', of the clearing-outannunciator,
a circuit connecting the plug T, and the op-
erator’s telephone set {, a circuit connecting
the plug S, and the test-battery p, and pass-

ing through therestoring-coil €%, of the cleax-
ing-out annunciator, a circuit directly con-

necting the plug S, and the same pole of the

test- battely », as the last-named circuit, the

cireuit connecting the plug T, and operatm S
telephone set 7, The circuit connectmﬂ* the
plug T, and the test-battery 7, the .oircuit Con-
necting the plug T, and one pole of the call-
ing-generator r, and passing through earth,
circuits passing from the pole of the test-bat-
tery p, farthest from the connecting-plugs
and through the restoring-coils w?, of the in-
dividual annunciators to the test- rings i/, 1%,
and a circuit connecting the last- mentioned
pole of the test-battery p, and the side of the
operator’s telephone set connected to earth,
substantially as specified.

5. In a switchboard for telephone-ex-
changes, the combination of a test-ring and
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a, connecting-plug for insertion in the test-

ring comprising a body of insulating material;

‘a plurality of contact-pieces fixed upon said

body and insulated from each other, a con-
tact-piece for e]ectrlcal]y connecting certain
fixed contact-pieces on the body, :‘_md a spring
for moving the plug when released so that the
contact-piece will contact with but one of the

fixed contacts on the plug-body, substantially

as specified.

6. In a switchboard for telephone exX-
cha,nﬂ'es, the combination with a test- -ring; of
a conneetmﬂ'-pluﬂ‘ for insertion in the ring
comprising a body of insulating materml, a
plurality of contact-pieces tedly arranged
upon said handle and insulated from each
other,amovable contact-ring arranged on the
handle and a Spl‘lnﬂ‘ for norm ally holding
said eontaeb—r ing in engagement with but one
fixed eontact-plece? S&Id movable ring o adapt-
ed to be moved by the insertion ot the plug
in the test-ring so as to effect electrical con-
nection between two of the fixed contact-

‘pieces, substantially as specified.

In testimony that I claim the foreﬂ‘bm as

‘myinvention I have signed my name in pres-
ence of two. SUbSGI‘lbII]O‘ WltlleSSBS

GEORG RITTER.

Witnesses:
WILHELM LEVY,
CHRISTIAN BAUER.
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