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To «ll whom 1t may concern: .

Be 1t known that I, Hexry I¥. JORCKEL, a
citizen of the United States, residing at
Clayton, in the county of Adams and State
of Illinois, have invented certain new and
useful Impl ovements in Bridging-Telephone
Systems, of which the foﬂowmﬂ 1S a spect-
fication, reference being had to the dr AWINGS.

This invention is an nnpr'mfen’leut N Mmag-
neto bridging telephone systems and it con-
sists 1 the combination and arrangement
of the instruments of the usual one line cir-
cuit magneto call local battery bridging tele-
phone system, with a two line cireuit so as
to avold material interference of the signal-
ing and talking instruments with one an-
other thereby increasing the effectiveness
of the instruments of the system, thereby
insuring better signaling and talking over

oreater dlstance and *ﬂso to lessen the tlme

1‘equned to send a message, -
In the drawings, I*lﬂule 1 is a diagram

- of the wiring of a bl"ldﬁlllﬂ' telephone of

a stb- atatlon connected with a central sta-
tion by two Tline ere,s In accordance with
my invention; Iig. 2 is a diagram of the
wiring of a cord mrcmt of a mwneto bridg-

g switch board 1n accordance with My in-
- Ventlon. g,

3 1s a diagram of a long dis-
tance or trunk tele phone line of two line
wires with three central stations wired 1n
accordance with my invention; Kig. 4 15 a
diagram of a magneto call local battery
brideging telephone as used 1n the usual mag-
neto brldomg telephone system. -

In Fig. 1 iIs shown a diagram of a mag-

neto call local battery blldOlHO ..,eflephone

sub-station connected with a celltm] station
by two line wires No. 1 and No. 2 and the
usual metallic circuit bridging 1111@ Jack 13,
the line wire No. 1 being connected to bind-
ing post A of the Lele]:)hmle and to the tip
side of the line jack 13, and line wire No. 2
being connected to binding post C of the
tdephone and to the sleeve side of the line
jack 13. 14 1s a line signal at the central
stﬂtmn brldﬁed from the tlp to the sleeve
side of the line Jjack 13, said bridge 1s mter-
rupted whenever a phw 15 1113@1%{3(1 into the
line jack 13. The line signal 14 1s usually
a drop but sometimes it is a bell. The 1111@
wires 1 Vo 1 and No. 2 form the talking cir-
cuit of the line, and said line wires also
form the circuit over which the line signal
14 is operated. The bridging te:
the sub-station 1s pr(}vlded in addition to

| post B. DBinding

ephone of

| 'Lhe usual mstruments, and binding posts A

and C, with a bmdmo post B and a two
point contact switch B. The switch B and
one contact are interposed in the wire 11

t leading from the magneto and bell to wi re

10 of bmdmo post C. The other contact is
connected to a wire leading from binding
post 13 18 connected to the
oground.

The normal position of the switch E is
to connect the magneto and bell circuits
with the contact of bmdmﬂ post 13, thereby
forming a ground return 91011‘111116 circuit
from line wire No. 1 thr'oue‘h bmdmo post
A, through bell, through bmdmg pos.t B
to the gmund, The switch E is aclapted to
disconnect the magneto and bell circuits
from binding ]:)ost B and connect them
to wire 10 of binding post C in condition
tor signaling a central station over the me-
tallic talking circuit of the lime. The line
wire No. 1 and the ground form the signal-
ing circuit over which the sub- stations are
called and over which sub- -stations upon the
same line call one another and over which
sub-stations give central stations the clear-
ing out signal. The switch K of the tele-
phone shown controls the circuit of the mag-
neto and bell between the binding posts C
and B. It will be seen that the switch I
and one contact have been interposed in
a wire that formed part of the circuit from

‘the magneto and bell to wire 10 of bind-

ing post , and that the part of the circuit
containing the switch K and said contact
and the part of the circuit leading therefrom
to binding post C were permanent before the
switch I& was interposed and that the mag-
neto will therefore cut out at the usual cut
cut when not operated, and that the mag-

neto, 1ts cut out and bell operate, as before

the switch B was inter posed 1n their cirecuit.

There are a number of different types of
magneto call local battery bridging tele-
phones; some cut out their bells when the
receiver 1s irom 1its hook, some have their
bells permanently bridged across the line
circuit some alternately cut 1 their mag-
neto or bell. A switch K and binding post
B added to the circuit of the magneto and
bell in the manner above. described will fit
either type to be used upon the above de-
scribed two circuit line as well as upon the
usual one circuit lines. The type that does
not cut out its bell upon the one circuat line

. system will not cut out its bell upon the two
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circuitt Ime system, and the type that cuts | 8 and 12* and the ringing and listening key

out 1ts bell upon the one circuit hime system
will cut out its bell upon the two circuit
line system, and the type that alternately
cuts 1 1ts magneto or bell upon the one
circult line wwtem will alternately cut n its
magneto or bell upon the two circuit line
system. But one sub-station and one central
station have been shown. It 1s however to
be understood that there may be more sub-
stations and more central stations connected
to the same hine 1 the same manner-.

In Ine. 2 1s shown a diagram of a covd
circuit of a metallic cireuit maoneto call
local battery bridgine switch board. with
an independent double switch 5 which is
adapted to control the circuits ot the mag-
neto 7 or its equivalent and the clearing out
drop 6 between the cord leads 8 and 12 and
the ground. 8§ 13 the sleeve lead and 122 1s
the tip lead of the cord ciremt, 1* and 22
are 11101.;lbiu switch springs resting 111:)011
contacts 3 and -L respectively. The movable
switch spring 1* and contact 3 are mterposed
in the wire ‘eamnﬂ from the magneto 7 or
1ts equivalent to the sleeve lead 3 of the cord
cireuit, the movable switch spring 1* being
connected to the magneto 7 and the contact
3 being connected to the wire le ading to
the sleeve lead 8 of the cord circuit.  The
movable switch spring 2* and contact 4 are
imterposed 1n the wire leading from th
clearing out drop 6 to the sleeve lead 8 uf
the cord circuit, the movable switch spring
2% being connected to the cleari mg out drop
6 and the contact 4 being connected to the,
%]ee\e lead 8 of the cord cireuit. In this
position of the independent switch 5, the
magneto 7 and the clearing out drop 6 are
in their normal one circuit line position.
When however the plug 5 is placed be-
tween the movable switch qprme‘s 1* and 22
they disconnect from contacts 8 and 4 and
connect with contacts 9 and 10* which latter
are both connected to the ground as shown
at 112, This position of the switch 5 puts
the circuit of the magneto 7 and clearing
out drop 6 upon a or ound circuit from the
tip lead 122 of the cord circuit and thus
puts the cord circuit m a two cireuit line
position, so that the central talking set may
be brideed across a metallic line or thu nag-
neto 7 be egged to the ground by a ringing
and listen'nn key 15. Tt is to be understood
thﬂt the 111depmdent switch 5 can be inter-
posed 1 the wires leading from the mag-
neto ¢ and clearimge out dmp 6 to the tlp
lead 12‘"‘* of the cord circuit in which case
the signaling instruments 7 and 6 of the
cord circuit are also interposed in said wires
and said mstruments are further put upon
a ground circuit from the sleeve lead 8§ of
the cord circuit. In elther arrangement the
talking ecireuit of the talkine set remains
n 1its 0110111.:11 relation with the

cord leads |

| 15 will close either the ringing or the “talk-

1o civenit of the cord (uuut am[ 1S used AE
before the independent switch 5 was added.

The ringing current 1s however seut over the
metalhc cireuit, or over the oronnd cireuit
from one of the cord leads accor ding to the
position of the independent switch 5. The
cord errcult of the switch boards of the usual
one cireuwrt lme magneto call bridging sys-
tem have ringing and listening Ixe\’% of

AL1OUS stwles and thev usuallv have two
1111{}11151 and listening keys. The independ-
ent switch 5 may however be interposed in
the wires leading from the inagneto or its
equivalent and the clearing out dl()]} to one
of the cord leads and ther elw make the cord
circults suitable for this two circuit line sys-
tem. The mdependent switch 4 mav be of
any suitable pattern.

In Iig. 3 is shown a diagram of a combi-
nation of a commercial or tlunk or long dis-
tance magneto call bridging telephmm line
of two lme wires and ‘rhlee stations A, B,
and C with a ground return signaling cir-
cuit from one of said line wires to the
ground. The line may however be built
with bat two stations or it may be built
with twenty or more stations, cach station
iust be pr owded with the combination cord
cireult shown in IFig. 2. No. 1” and No. 2/
are the line wires, 137 is the usual metallic
circult bridging line jack and 147 1s the line
signal which is usually a drop but sometimes
it s a bell. The line wire No. 1’ 1s connect-
et to the tip side of the line jack 13" at

each station and line wire No. 27 is connect-
ed to the sleeve side of the line jack 187 at
each station. The line signal 14" 1s bridged
from the tip side of the line jack 13" at
each station to the ground. The line signal
14’ is cut out as usual whenever a switch
plug of a cord circuit is nserted into a cor-
168})011{:11110 line jack. The line wires No. 1’
and No. 2" form the talking circuit and line
wire No. 17 and the ﬂmund form the signal-
Ing cir Cmt and thus fmm a talking and 10
11.111110 circult that corresponds with the tele-
ph(}ne circuit shown in Iig. 1 and therefore
are suitable to eomplete circuits between
such telephones of different central stations.
Commercial or long distance telephone lines
having two line wires and two stations, each
5t3t1011 having “their line signal 1e0“0Ld to
the ground as 14" shown 1n T 10, 3, may be
used as o single metallic circuit llne Wlth
the combination cord circuit of Fig. 2, as
the line signal 14" will be cut out by the in-
serting of the plug of the cord circuit into
the (30110%})011{:11119 line jack 13”7 and the mag-
neto 7 and clearing out drop 6 may be
bridged across the cord circuit in the one
cireuit line position after connections are
complete, with the independent switch 5 by
agreement of the oper ators. The usual me-
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tallic circuit commercial or long distance ]

telephone lines of only one line circuit and
only two stations having the line jack and
line signal at each station connected like the
lime Jack 13 and the line signal 14 in Fig. 1
can be used as a two circuit line with a
combination cord circuit of Fig. 2, at each
station, as the line signal 14 is cut out by
the inserting of the plug of the cord circuit
into the line jack 13, and the magneto 7 and
the clearing out drop 6 may be bridged
across the ground circuit after connections
are complete, by agreement of the oper-
ators, and the line will thus be a two circuit
line during such connections the same as
though the line signals 14 had been legged to
the ground like 14’. The telephone line

~shown in Fig. 3 may be turned into a party
line by connecting thereto a number of the

telephones shown in Fig. 1, by connecting
each telephone with binding post A to line
wire No. 1” and with binding post C tec line

wire No. 27 and with binding post B to the

ground. The signals 14" at the central sta-
tions will then be upon the ground circuit
with the bells of the telephones of the sub-

stations and the line signal 14" will then op-

erate every time one sub-station signals for
any other sub-station and the bells of the

sub-stations will ring every time one central

station signals for any other central station
over the line. The legging of the line sig-
nals of central stations to the ground is
therefore not desirable in party telephone
lines but is all right for individual telephone
lines of exchange systems. -
In Fig. 4 is shown a diagram of a mag-
neto call local battery bridging telephone
as 1t 1s used in the usual exchange bridging
system. The telephone is connected to the
central station by the usual metallic circuit
bridging line jack 13" by two line wires.
It will be seen that in this figure a wire leads

from the receiver to the binding post C? and
that another wire leads from the magneto

generator and another from the bell which

~ two last mentioned wires unite with the

ot
T

€

wire that leads from the receiver to the
binding post C?, while in Fig. 1 the wire
leacing from the magneto generator and
bell has been disconnected, by means of the
switch K from the wire that leads from the
receiver to the binding post C and then con-
nected to the ground by binding post B.
This arrangement changes the one line cir-
cuit telephone to a two Jine circuit telephone.
The line jack 13 and line signal 14 in Fig. 1
and the line jack 13 and line signal 14® in
Fig. 4 are alike and are connected alike to

the line wires, therefore the telephone in

I'1g. 4 can be replaced by the telephone

shown in Fig. 1 and the line would then be

a two circuit line since the telephone would
1ave 1ts  signaling instruments wupon a
ground circuit the same as in Fig. 1.

3

I have shown the ground return signaling
circult in -¥ig. 1, from the line wire No. 1
which 1s connected to the tip spring of the
central station line jack 13, in Fig. 2, from
the tip
Fig. 3 from line wire No. 1’ which is con-
iiected to the tip spring of the central sta-
tion line jacks 13’ the line signals 14" being
connected to the tip spring of line jacks 138
and to the ground. The tip lead 12* of the
cord circuit Fig. 2 makes contact with the
tip springs of the line jack during the inser-
tion of the switch plug of the cord cireuit.
it 1s to be understood that line wire No. 2
of Fig. 1, the sleeve lead 8 of the cord cir-
cuit of Iig. 2 and the line wire No. 2’ of
Fig. 3 may be used in connection with the
ground return signaling circuit by revers-
ing the line connections of binding posts C
and A m Fig. 1 and by reversing the switch
plug connections of the cord leads 8 and 12?
and by legeing the line signals 14’ from the
sleeve side of the line jack 137 to ground and
by using line jacks that cut out their signal-
g coils from the sleeve spring.

It 1s to be understood that changes in the
form and minor details mav be made with-
in the scope of the claims.

From the deseription of the combination
cord circuit of Fig. 2 under the different con-

ditions it will be seen that the cord cireuit

an be used to furnish connections between
Lwo clrcuic telephione lines, between one cir-
cuit telephone lines and between one and
two circuit telephone lines. And to furnish
connections over one circuit commercial,
trunk and long distance telephone lines for
two circuit telephone lines and to furnish
connections over two circuit commercial,
trunk and long distance telephone lines for
one circuit telephone lines, because the two
metallic leads of the lines are used for tall-
ing 1n both one and two circuit telephone
hnes and the combination cord ecircuit is
adapted to signal over the metallic or over
the ground return ecircuit and is further
adapted to bridge the clearing out drop

across the circult from which the call came

after connections are complete.

From the drawings and descriptions given
it will be seen that I have provided the
usual metallic circuit magneto call local bat-
tery bridging telephone system of only one
lime circuit, with a ground return signaling
circuit throughout its various branches. The
arrangement has been so completely de-
scribed and the instruments and their oper-
atlons are so widely known and understood
that very little need be said regarding the
operation oi the two circuit line bridging
system except as to 1ts advantages over the
one circuit line bridging system. Telephone
lines in rural districts containing from 15
to 25 substations upon which. any one sta-
tion can call direct any other station of the

lead 12* of the cord circuit, and in .
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line and which have connections with one or
more central stations from which connec-
tions can be had with: other substations

divect or over commercial, trunk, or long

distance telephone lines 1s the ideal arrange-
ment and the magneto call, local battery
bridging tdeLone system of only one line
uluut 1s the %Vatem extensiv eh used at
present for that purpose. The system has
however several well known drawbacks,
namely, 1t is not possible for two paltm%
from two different party lines of from 15
to 25 substations each to converse over as
long a commercial or long distance line as
it 1s possible to do from substations of in-
dividual telephone lines on account oi the
leakage of the talking cireuit caused by the
budoe(l coils of the 15 to 25 bells near each
end of the t tallking civemit. I have remeclied
that leakage 1n the two line ecireuit system.
Another drawback is that when a number of
receivers have been taken from their hooks
while ringing for a substation of a heavy
loaded party hﬂe the line is put out of ring-
ing order. One remedy would be to leave
the receivers upon their hooks. The listen-
ing in upon party lines of from 15 to 25 sub-
stations has however many advantageswhich
would then be lost, to avoid that Tloss and
to avoid the ringing trouble cmldenf-em have
been placed 1n the. talking circuit of each
telephone of such party lines. This how-
ever cuts dov«, n the already low talking
effectiveness of such lines. 1 have remedied
the ringing trouble by the two line clreult
system w Thich olves the bell coils and the
coils of the alhmﬂ Instruments separate
line circuits. Party telephone Iines of from

15 to 25 substations having connection with

two central stations arve 1151151]11? used as
trunk lines between those central stations for
purpose of connectnw two parties of
two party lines of 15 'm 25 sub - stations
together for conversation. In such cases the
one circuit line bridginge system 1s unable to
overcome much 111‘1@ resistance while the
same practice upon the two line circuit sys-
tem would talk as effectively through as
much resistance as upon a line civcuit of
only two teluphone% A further advantage
of the two line circuit system 1s that the
central station cord set has normally mno
clearing out drop coil bridged across the
tqlhmo cireuit but has the drop legged to
the mound return signaling circuit, thus
also dVOl(hl]ﬂ tlm leakage of the clearing out
drop coil upon the ta dking cireuit.

Havlnﬂ- described my invention what I
think is new and desire to secure by Letters
Patent 15—

1. In a magneto telephone system, the

combination of a oround return smnaiinﬂ

and  metallic .;1111111—“: line circuit, with
the usual one cirvenit line, magneto call,

local battery, bridging telephone system, a

955,385

metallic talking and signaling line circuit,
and a s 1011‘111110 line uruut conm%nm of one
of the hmbs of the said metallic talkmo line
circuit and a ground return, of local sub-
station talking qets bridged .1(31 oss the metal-
lic line cncmt saidd blld“LS being normally
interrupted at the switch hooks, Tlocal bells
normally legged to the ground, central sta-
tion line 5310'11{115' 1101111.:111““r br 1(lﬂul across the
metallic ::‘L]kmﬂ Iine mluut .:md the switeh
E interposed in the circuits of the local
magneto and bell between the local magneto
and bell and oround and adapted to buuve
the circuits oi the local magneto and l}ell
across the metallic talking Tine cireuit to
call the central station or to bricdge the cir-
cuits of the local magneto and hd] ACT 0SS
the ground return 91@11‘111110 line cirveut 1n
011(311113 with the bdl% ol %ub%t itions  and
clearing out drops of centval stations, said
111&0116t0 circult being normally mteuupted
at the usual cut out regardless of the posi-
tion of switch I, and the ind lependent switceh
5 at the central station interposed 1 the
bridges of the electric generator 7 and the
cle‘wmﬂ out drop 6 between the mld leads
S and 12”L all substantially as showu and
deseribed.

2. In a magneto telephone system, the
combination, In a sub-station tdephonc set,
a secondary tallunﬂ circuit extending from
binding post A to C normally open “at the
switeli hook, and a signaling cireuit contain-
ing a magneto and a bell, L\tendmo from
bmdmg post A to B, with means to extend
the signaling cireuit from binding post A
to C, Swith means to interru pt the bell cir-
cuit while operating the magneto, the mag-
neto circult being, hmvu er, nolmalh ]1’1({31-
rupted, subst.:mtmllv 2s described.

3. In a magneto telenhone system the com-
bination of a ﬂiomld 1(.1{1111 %wnalmn and a
metallic tfllluno Iime circuit Wlth tlm usual
one circuit hne magneto call, local battery
brideing tdepnonu Vstun,, a metallic talk-
ing lme circuit and a signaling line cireuit
u}ns"%tmﬂ of one of LhE‘ hmb% of the said
metallic mlhmﬂ line cirveult and a ground
return ot 10(@1 substation .:11h111ﬂ sets
bridged across tlie metallic hine (hcmt sa il
blldﬂe being normally interrupted at the
sw1tch hooh. local %wnal% normally legged
to the ﬂlomﬂ (,ultml station line %1011{115 at
the central stations normally 1eﬁgul to the
oround in circuit with the local signals o1
%ub stations and a switch E at each sub-
station interposed in the normally nter-
rupted circuit of the local 11’1.[101'1@’[0 and the
normally closed circuit of the local bell,
adapted to place said magneto and bell cir-
cuit upon the ground return signaling cir-
ciit of the line au]:)stammlhf S de%cube{l

4, In a magneto telephone system,
combination ()f a metallic talking and Csmnfll
ing line

i-

circult, and a awna]mﬂ line circuit

the
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consisting of one of the limbs of the said

metallic talking line circuit and a ground
refurn  of local sub-station talking sets
bridged across the metallic line circuit said

bridge being normally interrupted at the

switch hooks, local signals legged to the

ground, central station line signals at each

central station normally bridged across the
metalhic tallking Iine circuit, and a switch E
at each sub-station in circuit with the local

‘magneto adapted to bridge the normally in-
terrupted circuit of the local magneto across
the metallic talking line circuit or across
the ground return signaling line circuit, and

a double switch 5 in the cord set at each cen-
tral station interposed in the normally in-
terrupted circuit of the signal sending in-

strument 7 and the normally closed bridge

of the clearing out drop 6 between the cord
leads 8 and 12* associated with a ringing and
listening key and therewith adapted to
bridge the central station talking set across
the metallic talking line circuit or to bridge

the electric generator 7 and clearing out

drop 6 alternately across the metallic talking

lime circuit substantially as deseribed.

5. In a magneto telephone system, the
combination of a metallic talking and signal-
ing line circuit, and a signaling line circuit
consisting of one of the limbs of the said

metallic talking line circuit and a ground

return, of a plurality of local sub-station
talking sets bridged across the metallic talk-
ing hine circuit, said bridges being normally
mterrupted at the switech hooks, local sub-
station bells normally legged to the ground
trom one of the limbs of the metallic talking
line circuit, and a central station line signal
at the central station normally bridged across
the metallic talking line circuit, a magneto
and means at each sub-station to signal any
other sub-station wpon the ground return
signaling line circuit by a signaling code or
to signal the central station upon the me-
tallic talking line circuit, and means at the
central station to signal any sub-station upon
the ground return signaling line circuit by
a signaling code substantially as described.

0. In a magneto telephone system the
combination of a metallic talking line circuit
and signaling line circuit consisting of one
of the lIimbs of the said metallic talking line
circuit and a ground return, of commercial,
trunk and long distance telephone line cir-
cults of central stations, line signals at each
central station normally legged to the
ground from one of the limbs of the said
metallic talking line circuit, and a double
switch 5 at each central station in eircuit
with the electric generator 7 and clearing out
drop 6 associtated with the ringing and lis-
tening key or keys of a cord circuit, adapted
to bridge the central station talking set
across the metallic talking line circuit or to
bridge the central station electric generator

o

¢ and clearing out drop 6 altefnately ACTOSS

tiie ground return signaling line circuit or

to briage the electric generator 7 and clear-

img out drop 6 alternately across the me-

tallic talking
clescribed.
7. In a magneto telephone system the

line circuit, substantially as

combination of a ground return signaling

and a metallic talking line circuit of all
metallic talking and signaling, commercial,
trunk and long distance telephone line cir-
cults of central stations having a line signal
bridged across the all metallic line at each
central station, said bridgesbeing interrupted
by the inserting of a plug of a cord circuit
at the respective station during line con-
nections as usual, a double switch 5 at each
central station in .circuit with the signal
sending instrument 7 and the clearing out
drop 6 between the cord leads 8 and 19#
associated with the usual ringing and listen-
ing key or keys of the cord circuit there-
with adapted to bridge the central station
talking set across the metallic talking line
circuit, or to bridge the signal sending in-
strument 7 and clearing out drop 6 alter-
nately across the metallic talking line cir-
cutt or to leg the signal sending imstrument
7 and clearing out drop 6 alternately to
the ground from one of the cord leads there-

by enabling two operators of two different

central stations to produce a ground return
signaling line circuit from one of the limbs
of the said all metallic talking and signal-
ing line circuit during connections with said
commercial, trunk, and long distance tele-
phone lines substantially as described.

5. In a magneto telephone system the
combination of a ground return signaling
and a metallic talking Iine circuit with the
usual one circuit line magneto call, local
battery bridging telephone system, a metal-
lic talking and signaling line circuit said
line circuit being free from cross leaks of
substation signaling coils, and a signaling
lime circuit consisting of one of the limbs

of the said metallic talking line circuit and

a ground return, sald signaling circuit being
tree from cross leaks of talking coils of local
substation talking sets bridged across the
metallic lme circuit, said bridges being nor-
mally interrupted at the switch hook, local
bells normally legged to the ground, central
station line signals normally bridged across
the metallic talking line circuit and the
switch L interposea in the circuit of the
local magneto and bell and the ground and
adapted to bridge the local magneto and
bell circuit across the metallic line circuit
to call a central station or to bridge the local
magneto and bell circuit across the ground
return signaling circuit said magneto circuit
being normally interrupted at the usual cut
out, substantially as described.

9. In a magneto telephone system, the

70

30

85

90

96

106

105

110

115

120

125



10

10

20

29

30

39

40

45

-

055,335

combination, of sub-station telephone sets, | a ground return adapted to complete line

connected tooether through two or more
central stations h:;wmg clearing out drops
1 their cord sets, by a talking line circuit,

and a signaling line circuit, eonsmtmo of '

two metalh@ conductms and a glound I'e-
turn from one of said conductors, the talking
line circuit being free from cross leakage
of talkine current through signaling coﬂq
and the Swnahnﬂ line circuit bemn free
from cross leﬂkaﬁe of signaling current
through talking coﬂs means at each sub-
station to opelate the clearing out drop of
their central station, and means at each
central station to operate the clearing out
drop ot other central stations in the connec-
tion, substantially as described.

10. In a magneto telephone system the
combination of a metallic talking and sig-
naling line circuit consisting of twu 111(1.:11-
lic main himbs for the t‘l]hll’}ﬂ circult and
a ground return from one of said limbs for
the signaling cireuit of local substation talk-
ing %eta br]dﬂed across the metallic talking
line cir cuit, said bridge bemng normally in-
terrupted at the switch hook., Tocal bells nor-
mally legged to the ground, central station
line swnq]s 1101111.:1111? bridged across the
metallic talking ]me cireuit at the central
station, the switch T inter posed 1n the nor-
mally interrupted circuit of the local mag-
neto, and the normally closed circuit of the
local bell between the local magneto, bell
and the ground, adapted to bridge the cir-
cuits of the local magneto and Dbell across
the metallic talking and signaling line cir-
cult to operate the line 51011f11 of a central
station or to bridge the circuits of the local
magneto and bell across the oround return
signa,]ing Ine circuit to operate bells of sub-
stations or clearing out drops of central sta-
tions, and commercial, trunk, or long dis-
tance metallic talkine and ground return
signaling telephone line circuits of central
qtatmns consisting of a talking circuit of
two metallic main limbs and a sionaling
civcuit of one of said metallic Limbs and

the line circults a central

C1i cmts between the aforesaid local substa-
tion talking sets, of different central stations
Sub%mntmllv as desu 1bed.

11. In a magneto telephone system, the
combination of a metallic line 01101111 Al
oround return line circuit consisting of One
of the limbs of the metallic line and a
ground return, a plurality of local sub-
station bells 1101*111:11137 bridged across one of
station line sig-
nal at the central station normally bridgerd
across the other line cireuit, the latter line
cireuit being also used as a tall king line cir-
cuit, a nmonet() and means at e.fu;'h sub-sta-
tif}ll to blldne the magneto 1n circuit with
the local sub-station be]]a or to bridge the
magneto 1 circuit with the central station
line signal upon the talking line circuit sub-
stantially as described.

12. In a telephone system. the combina-
tion, of a trunk ov 1011(} distance telephone
line, comprising 5ep:11aie line circuits for
51011‘1]1110 and talking, consisting of a metal-
11c line cucmt Of tn met tallic conductors,
and a ground return line cireu it from one of
the metq}hc line conductors, extending to
two or more central SL‘lU(]Hb., each central
station having normally a line signal upon
the 5101’1.;11111& line circuit. and a cord set
Swnal or clearing out drop, instead, during
connectlon with the sald line, the said S1Q-
naling line circuit being free from cross
leahﬂﬂe of signaling cuuunt through talk-
1ng 00115 the sa1d tallmw line (:,11"0111t being
110111’13111*’ open at each contral station, and
free from cross leakage of talking current
through signaling coils during hne connec-
tions, substantmlly as described.

T testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

HENRY

F. JOECKEL.

Withesses:
C. H. Sy,
C E HOE O
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