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ie all whom it may CONCeri:

Be it lmown that. I, THEODORE SPENCER |

' remdmn' at Oambndwe in the county of Mld-

Cireuits and Smnels, of which the followmn'
18 a specification.

connected with such central stations may. be
enabled to converse with one another. .

[5

Vlded emtehbem d located at a central etetwn

‘stationed at switchboards located at eentral

or switching stations which may be ‘w;!r«'ldelyj

25 separated flom each other; in either of which
Cases the cireuit con ueetlons are efEec,ted over
- what are denominated trunk lines or clrcults

With such trunk lines there is associated a
system of signals whereby the Operatme are
30 instructed eutematwelly or otherwise, as to-
- the connections or disconnections made or re-
qulred to be made for the purpose of arrang- -

~1ng a cireuit for eonversatlonel nurpoees be-
tween-two substations.

35

o etatlons and in assoela,tlon Wlth a cemmou]
4o or Lentrahzed battery by means of which sig-

- nals are sent from the substations to the een-ﬂ_
tral station; and also in association with a
common or eentmhzed source of electric cur-:
rent by means of which the telephonie trans-
45 mitters at the substations are energized, and
by means of which various automatic wsuel
signals are set in the ¢entral etatwne, axt fj

Whleh the substation lines terminate.

I prefer toemploy metallic circuits betv&een--f
- 50 the substamone and the eentral station a,nd |

Owing to the increased use of the telephone
in larfre towns and cities, it has become nec-
essary to divide the w erk of effecting elec-
trical connections with two aseeeleted sub-
- stations, between operators who may be sta-
- 20 tioned, ﬂxet at the separate sections of a di-

| tlon coil helices.
~or, second, between operators who may be'.

My invention relates to a syetem of trunkj
c.lremts and signals in eonneetlon with di-
Vlded switch bocu'de and also in eonneetlonf

Theapparatusatthe sub-

T the

Sm:nla,r to the ar r'a,nﬂ“ement shown in United

‘whose helix is split in'its cénter toinclude in
|'its eircuit a battery common to a number of
|:line annunciators.
B ‘|:station is so arranged that when the telephone -
This invention relates to euemts end ap- | 1s on its hook, the circuit is hrongh a call
%' paratus by means of which telephonic con- |
. 10 nections and disconnections are made at one

7%,  or more central stations in order that sub-
scribers at Substations which are electrmall} =l

| States Patent No. 4:74 323. Between the plugs

| of each connecting loop at a smtchmﬂ‘statmn; |
is a source of current, in a bridge,and anin- 6
duction coil having ItS two windings inter-

- bell and a eendenser or a high resistance call
| bell alone, and when the telephone is o
‘hook, the circuit is through the telephones -

posed in one of the said conductors on differ-

“ent sides of the Junetlon of said bridge, and
-autometle annuncmtore or other tha,]l sig-

ThlS eoume of eleetme cur-
rent, which may be a ‘battery, serves to ener-
Tize the eubsta,tlon telephone when one of the .

loep plugs is inserted in the answering jack

| of the eircuit, and also serves toset the buey:
and attention s I‘U'[]d,lS at other opemtor ete—
_tlene or eeetlons |

-The looping ermnﬂ*ement mey be ueed tef_

connect together the terminals of two sub-
-stations dlreetly, or through the mediation
of a double conductor trunk circuit.
former case the insertion of the loop pluﬂ*e
{ into answering or calling Jeelislmke Into ¢ir-
1 cuit the mduemen coil ..-mcl the comwnon trans-
-mltter battery; and in the latter case the com-

mon battery energizes the substation traus-

| to extend them through the smtchbocud mthﬁ .
‘open branch terminals at each section thereof,

| and prowde them w1th line ennunmetom
dlesex and State of- Ma,seaehusetts have in- |

5 vented certain Improvements in Telephene 55

'60'”
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mitters, and - at the same time sets the buey-_ o
| signals at all the trunk line switchboard sec-. .
tions, and an additional “attention” ewn.-.ﬂ'

 at the opposite end of the trunk eircnit. 90 . )

The trunk cireait GOHSIth of a metallic eir-

cuit with bridged open terminals at each

SWltehboerd eeemon and an electro- mmneue -

buay signal operating device, and terminates
| at its opposite end.in one helm of a reped,t-
ing coil; and is p[‘OVldE‘:d with an attention
L‘swnal ummelly in a grounded leg from the.
| tip side of the circuit a,nd a seeend signal 1[1-,' .

‘abridge between the two sides of the circuit; -
'cmd a normcxlly epen bettery in- the eleeve Ioe




10

20

25

35

50

55

65

oo

side of the circuit, whereby the busy signals
are continued set when the loop plug is dis-
connected from the trunk circuit. 'I'he sec-
ond helix of the repeating coil is in a loop
with the connecting plug of the trunk circuit
and a centralized battery; and the plug itself
when in its seat, and when removed there-
from to be inserted in the jack of the called
line, operales successively signals to indicate
at each end of the trunk circuit the condi-
tions of the line, all of which will be fully de-
scribed hereinafter.,

I describe two modifications of the appa-
ratus located between the loop plugs. Inthe
first, the double clearing out signals are nor-
mally set, and continue so when the associ-
ated plugs are inserted into line or trunk
jacks,but when serving as disconnecting sig-
nalsthey are reset. Thesecond modification
relates to the employment of a common dy-
namo as a supplier of electric current instead
of a battery, and the method of connecting
the automatic annunciator in between the
looping plugs when associated therewith.

In the drawings Figure 1 is a diagram illus-

trating the connections between a central sta-
tion and two substations, embodying portions
of my invention. Fig. 2 represents an oper-
ator’s loopingorlinking in apparatus, a trunk

e¢ircuit, and the terminals of two substation

lines; and Iigs. 3, 4, 5 and 6 represent the
same circuits and show the changes which
successively take place when the several op-
erations are made to connect two substation
lines through the mediation of two switching
stations and a trunk line. Figs.7 and 8 rep-
resent modifications of the looping or linking
connections of an operator’s outfit.

In Fig. 1, L. and L? represent two metallic
circuits extending from substations 1 and
2 to the central station C and terminating
thereat in open branch terminals 7 in plug
sockets bridged in between the two sides or
conductors ¢ b of the ecireuits, and in their
line annunciators 0 and 0° At the substa-
tions, when the telephone is on its hook, the
circuit is closed through the bell b and con-
denser ¢, and when the telephone 18 removed
from the hook, the circuit is through the tele-
phones m and 1. The helices of the line an-
nunciators o and o3 are split centrally, and

-are connected to the wires ¢ and ¢ between

which is bridged the battery B’. When the
telephone is on its hook the battery B’ is in-
operative as the circuit i1s open in the con-
denser ¢, but when the telephone is taken
from its hook, the circuit is closed through
the branch 60, and the battery B’ energizesthe
helices of the line annunciators and causes
them to display theirsignals. The battery 13’
is common to a number of line annunciators.

So much of the operator’s outfit is shown
in the drawings as is necessary to illustrate
my invention. The operators’telephones are
not shown.

The looping or linking devices are shown

at C; p and p’ being the plugs which are con- |

528,040

| nected with each other by the cord conduc-

tors 9 and 10, the former conductor having
one end of each of the two helices of the re-
peating coil connected in as shown, their op-
posite ends being joined together at the point
58. A battery B is connected in between the
repeating coil helices and-the opposite side of
thesleevecord 10. The clearing out annun-
ciator D is arranged for a double automatic
indication, one from each side of the loop, and
isin a shunt 12,15 from the tip cord condue-
tor 9 around the repeating coil I, and con-

‘sists of two separate helices o’ 0° wound in op-

posite directions with a branch 135 from a

‘point 14 at which the helices are united, to

the point 58 between the repeating coil I and
battery B. Any of the electro magnetic re-
sotting signals, such as shown in United
States Patent No. 506,383, may be used. In
this diagram, the operation is as follows:

When the telephone is removed from its hook

at either substation say No. 1, the battery B’
energizes the line annunciator o, causing it to
oive asignal, as previously described. The op-

‘erator at C inserts plug p intoanswering jack
4 thereby permitting current to flow into the

line L from battery B to energize the substa-
tion transmitter. Upon receiving the number

of the substation wanted, the operator con-
‘nects the other plug p’ into the jack 3° of the
line wanted thereby effecting a signal at the
substation 2,all in a manner well understood
from the United States Patent No. 474,323,
previously referred to.

During the continu-
ance of the connection, the transmitters at
both substations are energized by the battery
B, the circuit being through the substation
lines ¢ b of L and L2 transmitters m, receiver
T, and helices ¢ of induction coil I, causing a
fall of potential across the terminals 12, 15
of the signal D through which acurrent flows
and the signal o’ is set to indicate that the line
is in use. When either substation replaces
the telephone T upon its hook, the circuit is
opened through the condenser ¢, and the cur-
rent ceases and the signal o of the double in-
dicator D included in that substation line 1s
reset and indicates that the line is not in use.

I have described the line annunciators and

ation in a connection through a central office
switchboard directly. I willnow describe the
operation of the same through the mediation
of a trunk circuit, and its signals, after first
describing the latter.

Figs. 2,3, 4and 5 refer to the same circuits
and show the successive changes in the eir-
cuits and signals when the several operations

are made to effect connections and discon-

nections. L and L?represent the line termi-
nals of two substation eircuits nupon different
switchboards, which may be located in the
same or in widely separated offices. Their
line annunciators are not shown, but it will
be understood that the ¢ircuits are in all re-
spects the same as those shown in Fig. 1.

C represents a central or switehing station,

75

o

Qo

05

100

105

IO

115

| double clearing out signals D and their oper-

120

125

130




o

' -'-is'_._és;d%i@?ﬁ- '-

the operator’ s outfit there bemﬂ the same as bmdge 17, eonduetor b'3 and sleeve cord. 10,

in Fig. 1, except that it has a branch 16 to

-gl*ound
Hisa trunk cucult havmﬂ' at one end there—'
of open terminal branches 7% at the several

- sections of the switchboard at central station

IQ

C, with a busy signal s at each of the said
sections ar ranﬂ‘ed upon a wire 19 whlch 18
grounded at one end and connected to an ar-

mature 20 at its other end. Thearmature is

normally drawn to a back stop by its spring.
Its front stop 21 is connected by a wire 22

which includes a battery B2 to ground. E is

~an electro-magnet or relay, wound to a resist-

- ‘eireuit.
H is located at a second switching station M,
and terminates in one hBIIX 1t of a repeatmﬂ*
coil I3, the other helix 2* including an oper-.
‘ator’s’ outﬁt consisting of a
ing keys k&, k&’ a common centmhzed bdttery_

20

ance of a,bout one hundred and fifty ohms,

~ bridged by wire 17 between the conduetors-
AR b?of the trunk circuit,and when energized

operates the armature 20 in the local “busy”
“The other end of the trunk ecircuit

B+ and a plug P. The trunk eircuit terminal

at Lhe SWltGhln{r Stdtl()ﬁ M ]lEIJS a pOlallzed re.
- setting visual Slﬂ‘nal w in a bridge 25 between

- the conductors aﬁ b%, and another resetting

30

35

visual signal ¢ in a bra,nch 23 from eonductor
a® which is the “tip” side of the circuit, the

said branch being connected to spring [ of
switech N and flO[Il it'to spring # and then to
-~ ground.

The switech N is operated by -the
presence and absence of the plug P which
normally rests in a seatw as shown in dotted

lines, and forces the spring A away from con-

~ tact with the spring A% and as these springs

- the operator at C having been called by the
: ?mgnaldmplag ed by the lineannunciator o,the

55
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are partsof the cond uctor b? it is thereby nor-

- mally opened at point z. At the same time
40

the springs [ and [* are pressed together.

‘Upon the removal of plug P the cirenit b?
is closed at point 2z and the circuit 23 is
opened by the springs{/’. A battery B? is

included in couductor b® between the spring

h* and the point 24 of bridge 25, and is poled
to oppose the main batterj, B between the

~ loop cords when the pluw " s mselted n a

jack 72 of the trunk ecircuit.
~T'he operation 1s as follows: Fig. 2
the normal condition of the. circuits.

shaws

plug p is inserted in terminal jack 7, and the

.number of the cdlled substation ascertained.
.Plug p’is inserted in the termmalj of trunk
‘circuit H. The act of mseltmg the plug
‘into jack 7 closes the main battery B to the
_subbtatmn circuit No..1, and sets the signal
0’ of double cmnunemtorD the current flow-
ing from the battelyB eonduetor 13, helix

P

. of annunciator o’, conductor 12 out by con-

) I65

~ ductor 9 and back by conduector 10 to the
other side.of the b&ttery and the act of in-
serting the plug p’ into jack 7? closes the

tion M.
:Flﬂ‘ 3. I
- The Operator ab M seeing - the. visual sign t;_ -
;_set receives the number of the substa,tlon to -
‘be called in any suitably provided way, and
to make the connection, withdraws the pluﬂ' |
P from 1ts resting socket N and inserts it in !
‘the terminal Jdekj of the called substation:
The changes effected by this action of  the -
second. opemtor are shown in Fig. 4. Upon
the withdrawal of the plug P from' its rest-
‘ing socket w the springs % and I are re-
-tmcted the spring  closing upon the point
2 of spring A* thus makmﬂ' continuous the - =
conduetor &% and brmwmg into eircuit the
Dbattery B3, whlch is poleu to oppose the bat-
tery B, &ud being
puwered by -it; and at the same .time the
-springs land I are e separated thereby open-
“ing the branch 23 aud resetting the. auto-
'The closare of the con-
“duector b® at the point x allows current from 100
the battery B to circulate from conductor a®
through branch 25 and back by conduector ~
b? and cause the automatic visual signal 2 to.
‘be set: and the additional eurrent which the
fclosmﬂ' of this contact permlts toflow thro un'h

trenera,t{)r J, call-

fm&tlc visual sign 7.

| the automatic signal o%

:SWItGhII]ﬂ“ 5ta.t10n M.

energizing the helices of electro-magnet E

and “attracting its armatare 20 to its front 70 o

| contact 21 to include the battery B2 and
ground of bmuen 22, and thereby set the -

{ visual signals s at all the switchboard see- |
tions as « busy.” At the same time a portion
of the current from battery B passes over
conductor o? branch 23 through springs Jand
I? to ground, setting the dttentlon signalfat -
the second opemtor or at the switeching sta--
This state of the mr*emts is shownm :

8o

‘much - smd,ller is over-

the hehx i of the coil I causes the operation of

line L2 cord couductor 28, to the other side
of batterv B* by wire 27. 1f the called sub-

‘av cau51n<r a ﬂuttermﬂ' of the signal o2

: - Upon
the lemoval of the telephoue at bllbbt&tl()ll 2
the current from battery B* flows through -
“helix 7® of repeating coil I?, wire 26, cord con-

| duetor 29, conductor o of lme 1% tthﬂﬂ‘hJ the
:telephones at station 2 and conductor b of
The |-
telephone T at substation No. 1 havmw been

removed from its hook and the attentlon of | station line is busy, the operator at M can

-;_notlfy the opemtor at O of tbe faet by mter-

/5

. 90

95

wS

By depressing the
key ke, the operator at M throws an alternat-
ing currentunon the substatlou line .2 which

11O

120

To leeapltulate the. opemtlons of the sué- B

cessive signals, taking the telephone T from
its hook at the Sllbbtdtl()ﬂ operates the lme 125
annuucmtor 0. Insertlon of plun' p into an-
swering ;]a,cl«: j sets the swndl o' at cemtral_--._
.station C. Insertion of pluu' p’ into jack ;2
-of trunk cireuit sets the busy signals satall
of the switchboard sections and sets the at-
tention signal ¢ for. the second operator at
- Withdrawal of trank .

‘connecting plug P resets the attention signal

battery B through tip 001“(1 9, GOﬂductOI‘ a? b t and sets the signal ¢* at the central statlon .
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tion signal has been seen and will be attended
to, and by the same act the signal « 1s set
and indicates to the operator at M that the
connections are all right at central station C.
When the connection is no longer desired,
the telephones T are hung upon their hooks
thereby opening the lines through the con-
densers ¢ and the operator at central station
C is made aware of the fact by the resetting
of the signal o’ as shown in Fig. 5. The op-
erator thereupon withdraws the plugs p and
p’ from the line and trunk jacks 7 and j° re-
spectively, thereby switching out the battery
B, which causes the resetting of signal o° at
the central station C, and of signal « at sta-
tion M, as will be readily seen by Fig. 6. The
resetting of the signal « indicates to the op-
erator there that the trunk is disconnected at
station C. The operator at station M there-
upon withdraws the plug P from the jack j°
of the called line. The withdrawal of plug
p from plug 7 disconnects the battery B from

the trunk circuit II, as has been stated, and

25

30
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40
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but for the presence of battery B? the arma-
ture 20 would fall away and cause the busy
signals s to be reset, but the battery B® acts
instantly by a current which flows in an op-
posite direction to that which emanated from
battery B, and re-energizes the helices of the
electro-magnet E, and so the busy signals are
continued to be displayed, and because the
current flows in an opposite direction, it fails
to affect the helix of the polarized signal v
and it becomes reset. After the plug P has

been withdrawn from the jack j°it is replaced

in its seat w, which act restores the trunk
cirenit to the condition shown in and de-
seribed by Fig. 2. The conductor b* is opened
at «, thus disconnecting the battery B® there-
from and resetting the busy signals s, and the
leg 23 is closed to ground by the springs /, %

For connecting two substations in the com-
mon battery exchange system, the induction
coil I when wound with about two thousand
turns of silk insulated copper wire .0179 of
an inch in diameter in each helix gives good

-~ results.

5O
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Fig. 7 shows a method of displaying clear-
ing out signals different from anything here-
tofore shown. Its object is to more sharply
define to the operator’s eye the disconnecting
signal.

The signals o’ and 0° are normally actu-
ated, and when the plugs p and p’ are in-
serted in an answering or connecting jack
continue to be displayed, but when the sub-
station telephone is hung up or the plug P

is replaced in its seat the signal 1s reset fo

6o

~ pand p’ rest in spring sockets z from which |

show a disconnection. In tais case the in-
duction coil is divided and the battery B is
bridged in between the divisions, The plugs

. extend branches 50, 51 to the shunt 12, 15

whieh includes the signals 0" and 0°. Resist-
ances 7 7 are placed in the branches 50. A
metal ringon the base of the plugsisconnected

i
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C to notify the operafor there that the atten- with the sleeve cord 10. By these means a

sufficient amount of current from the battery
B passes through the short circuiting resist-

ance 7 to cause a fall of potential at the ter-

minal of the helices of the induction coil to
operate the signals o’ 0

The modification of the operator’s looping
or linking connections shown in Fig. 8 18 es-
pecially designed to be used in connection
with a common dynamo system in all respects
identical with the common battery exchange
system hereinbefore described. J°is a dy-
namo, and R, R’ are retardation orimpedance

75

0

coils, in a bridge 56 between the tip and |

sleeve sides of the loop, and 7, r, are non-in-
duetiveresistancesin the tip side of the loop,
one on each side of the point of connection
therewith of the bridge wire 56. The double
automatie visual signals D are in a shunt

around the resistances 7 r’, with a connection
?

between their helices to a point between the
said resistances and each signal is operated
by the fall of potential through the non in-

ductive resistance about which it is bridged.

Having now fully described my invention,
I claim—

1. The combinationin a telephone circuit,
of the two conductors of a link connection;
a sourceof currentina bridge between them;
and an induction coil having its two wind-
ings interposed in oneof the said conductors
on different sides of the junction of said
bridge; with an automatic annunciator or
other visnal signal in a shunt circuit round
one of the said induction coil helices.

2. The combination with an induction coil
having its two helices serially connected in
one of the two conductors of a telephone cir-
cuit connection cord; and a source of cur-
rent in a bridge extending from a point on
said conductor between the said helices to
the other of the said two conductors; of a
double automatic annunciator or like visual
signal adapted to give two independent sig-
nals, the electrical connections of the said
two independent signals being included in
shunt circuits round the helices of the said
induction coil respectively, substantially as
described.

3. The combination in a switehboard appa-
ratus of a trunk circuit having branch ter-
minalsin plug sockets at a number of switch-
board sections; a visual busy signal device
associated with each such socket, the said sig-
nal devices being contained in a single local
circuit; and a relay bridged between the two
main conductors of said trunk eircuit, and
controlling the said local cireuit; with a loop
circuit formed of the two conductors of a con-
nection cord; a battery or like source of cur-
rentincluded in thesaid loop; and a terminal
plug for said loop adapted to be inserted In
any of the said plug sockets, and thereby to
connect the said battery with the said trunk
circuit, and relay, and to actuate the said
busy signals, substantially as described.

4, A doubleconduector trunk circuit extend-
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ing between two smtchmg statmns pmwded [ bri dge between the said conductors whlch B

-at the first station with open bmnch terminals

- and busysignals at each switchboard section grounded; a trunk circuit and an automatic

and an eleetlo magnetic device bridged in be- | electro- magnetic signal as set forth in a shunt

| of one of Sdld conductors around an indue-

tween the said conductors; and means where-

by upon the insertion of a loop plug into one
of the open branch terminals the said electro--
magnetic device may beactnated dlld the bu‘%y |

- signals thereby set.

.IO .

s

5 A double conductor trunk cuc,mt

signals bndwed in between the smd conduc-

~tors; and provided at the second station with

aloop plugand anautomaticswiteh eontrolled
thereby; and means whereby upon the inser-

tion of a loop plug into one of the said branch

- terminals, the busy Slgﬂalb aré set, and other

 means enabling them to continue set until the |

reverse operation of the said automatlc smtch | '
as set forth.

25

30

6. The combination in a sw1tehboard appa,—

- ratus of a double conductor trunk cirenit pro-
Vlded at one end with branch termmals In

tions; a seriesof associated busy signalsin a
local circuit, one for each socket; a rel@y con-
“trolling said local circuit and smnals bridged

~ between thesaid trunk connectors asource of
~current and a plug conductor ada,pted for in-

35

.40

. current of the first source in the said main
circuit, but to snrengthen thesamein therelay
.brldﬂ'e, aud a circuit changer controlling the
~continuity of said trunk cireuit, and the con-

| 45

‘sertion in any of the said plug
thereupon to close the said trunk ecircuit
- through said source to energize the said relay
‘and operate the said bu%y signals; with an

auxiliary source of current at the other end

of said trunk arranged to be connected in

the main circuit thereof and to oppose the

nection therewith of the said a,umlla,ry source

of current; whereby the busy signals at the

~ plug ﬁocket% may be set by the current of the

- "'35.0 _.

e

6o

- first source of current and mamtamed after

the withdrawal thereof by the current of the
auxiliary source, substantially as described.

7. The combination of a looping or linking

apparatus and a trunk ecircuit; the said ap-
paratus being provided with double connect-
- ing pluags, and having a bridge between its
cord conduectors whlch mcludes a battery; the
~said trunk ecircuit having normally open

branch terminals, and automatlc busy signals

at each switehboard section, and an eleetro.
magnet in a bridge between the two sides of
the said circuit, the armature of which is

grounded through the said busy signals, a,nd
whose front qt(}p is the terminal of a nor-

~mally open gr ounded blaneh whlch meludes

a battery, as set forth.

3. In a telephonic trunk line sy tem the'

~ combination of a loopingor linkin g appamtus

pronded with double conductor pluﬂ's, and a

ex-
tending between two switching statlons, pro-
vided at the first station w1th open branch
- terminals mounted in plug sockets and busy | of the said trunk circuit which is connsected
signals at each switchboard section, and an-

electro-magnetic device COI’ltIOHIHﬂ‘ the said

sockets and |

:-mcludes a battery, one pole of which is

tion coil helix; the said trunk c1reu1t havmﬂ'

7C.

normally open bra,nch terminals in plug soek--' |

1 ots, and automatic busy signals, one associ-
| .d,ted with each socket, and an electro-magnet

75

in a bridge between the two sides of the said -

cireait, and an automatic attention swnal in
a normally closed earth branch from that side

with the unwmunded ba,ttery pole, Whereby

magnet, and sets the busy signals at each

Smtehboard section, and also sets the atten- |
-tion hwnal at the dlStdI]t} end of the balid clr'-'.._

calb

upon the insertion of a connecting plug into
‘a branch terminal of the said trnnk circuit. _
the said ba,ttery energizes the said electro-

combination of two subbtamon lines extend—'

| ing from substations ané terminating at sep-
| arate switching stations, of a 1001311:10‘ or link-
| ing- apparatus at the first switching station,

the said looping apparatus being promded'
~ plug sockets at a number of switchboard sec-

with double conductor plugs; and a trunk

circuit extending therefrom to the second |
switching Statmn and ter mmatmg there mth_ o

80
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9. In a telephomc truuk line system the -

90

95

a double connecting plug; a main battery in B

conductor of said circuit operated by the sub-
stance of the said terminal connecting plug,

._toma,tle electro- maﬂ*netm smnal as set forthin o
a shunt from one of the said cord conductors = -
amund the two mducbmn coil helicesrespect- =~

- Io0§
-open bmnch tel. minals in plag sockets, and |
automatic busy signals at each switchboard
‘sectiony an electro magnet in a bridge be-
tween the two sides of the said cireuit, an au-
tomatie attention signal in a normd,lly closed
earth branch fromthetipsideconductorofthe
said circuit, a second automatic signal ina =
bridge between the two sides of the said cir- - -
cuit, an automatic switeh in the sleeve side’

‘a bridge between the cords of the said link

appamtus plugs, an induetion coil having lts 100

ITO

and a normally open auxiliary ba,ttely in the

sleeve side of said circuit; whereby, upon the

'1nsert10n of a loop plun' mto A termma,l of the

ergizes the said electlo-mawneb and sets the
‘busy signals at each switchboard section,and =
also sets the attention signal at the dlsta,nt_. -

end of the said ecireuit; &nd whereby, upon
the withdrawal of the trunk circuit connect-

I20

ing plug from the said automatic switch the ..

10. In a telephonic trunk line system, the

ma,lly Open line termmals of a IOOplﬂﬂ' or

fcombmatlon of two substation lines extend-
‘ing from separate substations and terminat-
-mg at separate switching stations in nor-

said attention signal is reset, the said second
signal is set, and one side of the automatic .
swnal at the first switching station is also set. -
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linking apparatus at the first switching sta-

tion, and atrunk circuit extendmwtherefrom

to the second switching station and terminat-
“ing therewith a double connecting plug; the

said looping apparatus being provided with
double conductor plugs and 2 main battery
in a bridge between the cords of the said
plugs, and a double automatic magneto-elec-
tric signal as set forth in a shunt from one of
the said cord conductors around a pole of
said battery; the said trunk circunit having
normally open branch terminals and atuto.

matic busy signals at each switchboard sec-

tlen an electle ma,ﬂ‘net in a bridge between

the two sides of Lhe sald mremt an aufo-
matic attention signal in a 1:101*1:1&115? closed

earthed branch from the tip side conductor

of the said circuit, a second gutomatic signal
in a brldo‘e between the two sides of the Sa1d
circuit, an automatic switch in the sleeve side

conductor of said eireuit operated by thesub-

stance of the said terminal connecting plug,

and a normally open auxiliary battery in the |

sleeve side of said circuit; whereby upon the
insertion of a loop plug at the first switching
station into a substation terminal, one side
of the automatic signal is set; and whereby
upon the insertion of the other loop pluginto

a terminal-of the said trunk circuit, the said

main battery energizes the said electro-mag-

- net, and sets the busy signals at each switch-

board section, and alsosets the attention sig-

nal at the distant end of the said circuit;
and whereby upon the withdrawal of the |

trunk ecircuit connecting plug from the said
automatic smteh the emd attention signal
is reset the said second signal 18 seft, a,nd the

| second elde of the autematm Swnel a,t the_

first switching station is also set.
11. The eombmamon in a double conductor

| connection cord, of double conductor termi-

nal plugs with a battery in a bridge between
the conductors of said cord; an induction
coil having its windings in one of said con-
ductors; and a,utomautle electro-magnetic dis-
eonneetmﬂ' signals and shunts amund the
mduetlen coil windings respectively; and
means as set forth wheleby the said signal is
normally set, as set forth.

12. The eembmatwn in an operator’sloop-
ing orlinking apparatus of double conductor
plun*e with an electric generator bridged be-
tween the said eeuduetere and colls OE high
impedance on each side thereof and an au-
tomatic electric magnetic dl‘iCOHDthlﬂﬂ‘ sig-
nal in ashuntor deuvatmn of the said source
of electric current, with non-inductive resist-
ances looped or ehunted by the said -helices
of the said signals, as set forth.

In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses, tlus 10th day of

| November 1893.

THEODORE SPENCER.

Witnesses:
Gro. WILLIS PIERCE,
JOSEPH A. GATELY.
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Corrections in Letters Patent No. 928,040,

It is hereby certified that in Letters Patent No. 528,040, granted October 23, 1894,

. upon the application of Theodore Spencer, of Cambridge, Massachusetts, for an im-

provement in ¢ Telephone Circuits and Signals,” errors appear in the printed specifi-

. catlon requiring eorrection as follows: [n line 32, page 5, the word “connectors” should

read conductors: and in line 33 sane page, the word ¢ conductor ” should read con-
s ’ page,

- mector; and that the Letters Patent should be read with these corrections therein that

the same may conform to the record of the case 1n the Patent Office.

Signed, countersigned, and sealed this 6th day of November, A. D. 1894.

|SEAL.] JNO. M. REYNOLDS,
Assistant Secretary of the Interior,

- Countersigned :

JOHN S. SEYMOUR,
Commissioner of Patents.
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