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To all whom it may concern.:
Beit knownthatl, ALFRED . MCCULLOCH,

residing at Boston, in the county of Suffo]k
-and State of \fIa,ssachusetts haveinvented cer-

5 tain Improvements 1n WIultlple-Bmtehboard
Circuits, of whlch the following is a specifica-

tion.

My invention relates to swnahnw appal atus

for telephone-circuits, and. eSpeclally to an
o appm‘&tus and arran ﬂ*ement_ of circuits where-
by the call-receiving device at the home sta-
tion, though permanently connected with the

circuit, is prevented from responding to sig-

“nals sent from the said home station to the
15 distantstation, while it remains fully respon-
sive to swnahn g-currents of similar character
sent by and from the said out-station.
For several pmctleal reasons it has become
 desirable to employ “branch-terminal” mul-
20 tiple switchboards in preference to those
which loop through separable spring-contacts
“intheseveralsuccessivesectionsof the switch-
board; but in branch-terminal switchboards
the eleetro magnet of the calling-annunciator
25 Temains brld{red across from one conduetor to
the other of the circuit, and in the practical
operation ot the smtehbmrd therefore, two
necessities have presented themselves, the
first being that of soarrangingand eonstruct-
30 ing the circuits and appalatus that when a
connec,twn exists at a central station between
two sub-station lines, the call-annunciator of
both lines and a special “clearing-out” or dis-
connecting annunciator being both bridged

35 across orconnected in multlple with the com-

pound main ecircuit, clearing-out or discon-
necting signals sent from eﬂher sub-station
shall be eapa,ble. of operating the disconnect-
ing-annunciator only, the two call-annuncia-
40 tors remaining perfectly irresponsive to such
signals. Seveml methods have been devised

of providing for this requirement, and in this

respect I may mention that disclosed in the
United States patent of Frank A. Pickernell,
45 granted November17,1891, No. 463,544, whlch
consists in so piOpOI‘thIIlD‘D the rela‘{:we re-
‘sistances of the call and clearing-out annun-
ciator coils that when they are lel presented
at the same time to the currents of the dis-
5o connecting - signal, the magor part of said

cuuents, in conformlty with Well ebtfxbhshed
‘laws, will take the lower - resistance route
thrmw‘h the clemmﬂ'-out helix. The second

zneces&lty involved in the operation of such

‘multiple switchboards, and that to which my 55l

;1nvent10n e%peemlly dddlesse&, itself, is that
of so arranging and constructing the eircuits,
‘apparatus, and appliances at the home or cen-
‘tral station that when the said station sends
'signals to operate the bell at the sub-station
'such signals will not also actuate the central-
'station call- receiving annunciator,
‘the character of the current employed is the
‘same as 18 that employed by the sub-station
‘in calling, to which the annunciator is per-
-fectly responsive.
' each sub-station circuit is branched into a
‘? plun'-socket at each of a number of sections,
'where it may be connected with any other
circeuit and where calling devices may be at-
tached to 1t for Sendnw' outgoing signals.
'I'he eall-a,nnuuuators of the sev eml lmes
“however, are divided up between the sections,
a given number of circuits and their annun-
}clatms being assigned to each switchboard- 75
“section and the calls of such circuits being
"answered only at the section where their an-

‘nunciators are located. Whenever a call is
'sent over a given line from any othersection
- than that Where its annunciator is located,
the said call, in addition to ringing the bell
at the sub-station, would also oper&te theline-
“annunciator at theswitchboard-section where
the calls of such line are answered, unless
‘means for prevention were provided, and the

63'

althoun'h

At the central station
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attendant at such answering-section would
not be able to distinguish fcxl.se calls of this
kind from true calls aetu&lly sentin by thesub-
station. The presence of thesecond require-
ment to which I have referred is thus clearly go
manifested. |
- The object of my mvenuon is to plowde a
highly-efficient means of maintaining inert
Lhe call-annuneiator of a line over Whl(,h sig-
nals are sent with respect to outﬂ*mnwswnals
while its responsiveness to incoming blﬂ'nals
is also maintained.
The invention consists in combmmff a pe-

95

-euha,rly constructed call-annunciator :amd the

main ClI‘Clllt Wlthlll Whlch 113 IS mcluded Wlth ICO




twe soureces of electr 101ty and means for con-

~ necting both with the circuit at the same time

I0

by the act of sending the outgoing signals,

the said two sources being enabled to act op--

positely upon the annunciator, whereby it is
made irresponsive to the outﬂ'emn' calling-
eurrents |

It consists, also, in p10v1d1n0'a call-annun-
clator havmﬂ* two helices in parallel branch
circuits of a main circuit, one of which

- branches permits rapidly-alternated currents

to pass with facility, while it presents a rela-

---tively-hin'h resistance to the passage of con-

tinuous currents of uniform divection, the

other having a relatively-low resistance to a

steady current of uniform direction, but a

high apparent resistance to rapldly-alternated |

' -current_s, and in combining the same with an
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electrical generator constructed to develop
alternating currents, a second generator con-
structed to develop continuous uniformly-di-
rected currents, and circuit-closing devices
for connecting both of the said sources at the
same time Wlth the main circuit.

The invention consists, also, in means for
preventing the short-circuiting of the alter-
nating-current generator through the steady-

current 1D*enelf'::'m:(:u]." also, in comblnmﬂ' these
devices with a distant call-mgnal responsive.

to the alternating currents; also, in so con-
structing the f01e ocoing eomblnatlons that the
call-annunciator irresponsive to outgoing sig-
nals shall be capable of responding to incom-
ing signals and in combining the said annun-
clator,generators,and connections with amul-
tiple-switchboard system. -

In the.drawings which form a part of this

~ specification, Figure 1 is a diagram of the
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call-annunciator and the connection of its
two helices with the main cireuit; and Fig. 2

1s a diagram of two telephone-circuits united |

at a central station to form a compound cir-
cuit, showing the arrangement at said central
stdtlon of the line and e¢learing-out annuneci-
ators and the signal-sending apparatus illus-
trative of the features of -my-invention. -
- Referring to Fig. 1, L and 1. are the out-
going and incoming conductors of a metallic
telephone-circuit leading to a supposed sub-
station in the direction of the arrow z, and
from these branch terminals are shown ex-

tending to socket-contacts 1 and 2, normally

out of contact with each other, but both

- adapted to register and connect w1th corre-
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is inserted 1n the socket 3.

sponding plug-contacts when a suitable plug
Hach pair of con-
tacts in this case represents a separate sec-
tion of the multipleswitchboard S, the cjrcuit
branching at each section to a plug-socket, so
that it may be conveniently accessible for
connection with other circuits. Atsome one
of these switchboard-sections (it matters not
which) is placed the call-receiving annuncia-
tor A, which has two independent helices
and b each provided with its own magnetic

F

“1ngor mtel mittent currents. |
ance of each of these coils may preterably be
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each other and having an armature d, which

controls the signal drop or shutter ¢, inter-

posed between them in such a way that it can

‘be acted upon by both. These helices are in -

parallel branch or derived circuits I and I? of

the main circuit, branching from each other

at z and v. “When the man*netlsm in thecore

of b is the stronger, the armature d is at-

tracted thereby, its lever ¢ is raised, and, re-

leasing the drop g, permits it to fall .:md give

the sw*na,l On the contrary, when the mag-

netism ot thecoreof ais thestrongerits pole at-

tractsthe armature d, which is therefore main-

tained inert and is prevented from giving the

signal. This is also the caseif both poles are
of equal strength and exercise an equa,l at—
traction on the armature,

~ The coil or helix b, which W111 for conven-
ience hereainfter be termed the “releasing-

coil,”is wound with a fine wire l° of greatlength

and of relativel y-high resistance—say two i
thousand ohms—and is so designed and con- -
structed that its coefficient of self—mductlon
to currents which alternate at the frequency

ordinarily found in telephone-bell generators

18 not specially high. Such eurrente, being
developed under a hlgh electro-motive force,

will readily circulate through this coil with-
out being materla,lly weakened by its high
reeleta,nee, and in consequence of the numer-

ous convolutions will make the core thereof

strongly magn etic.

The coil a wﬂl heremafter be termed the .

“retaining-coil” and is wound with a rela-

tively short and coarse wire having compara-

tively-few convolutions, and which in virtue

- of these conditions offers but a low resistance.

Its resistance, for example, need not exceed
twenty ohms. By this construction the said
retaining-coil is adapted to develop a high

afrnetlc strength in ifs core, even thoucrh
there be other resmtanees In its circuit, when
it is traversed by the current of a battery or
uniform-direction magneto or dynamo ma-
chine having an eleetro -motive force so low

“that any eurlent it could evolve through the

much higher resistance of the releasmﬂ'-eoﬂ |
might be disregarded and would have praetl-_ |

cally no effect on the core thereof.-

On the two sides of the retainin 0‘-0011 a are

placed electro-magnetic resistances or retar-

dation - coils ¢ a,nd f, which offer a certain

amount of real resistance to steady currents,

while their only function is to present a very
much higher apparent resistance to alternat-

about sixty ohms, while their apparent resist-
ance to currents which alternate with the ra-
pidity of those of the average central-office or
subscriber’s magneto- generator 1s very much
higher and should prefera,bly amount to about
one thousand ohms, this being made up partly
of the real resistance, as afmesa,ld and partly

of the counter-electro-motive force of self-in-
core, these being mounted axially in lme with ¢ duction.

The apparent resistance in a man-

The real resist-
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- coil.
b are preferably arranﬂ‘ed so that with the
same current -like poles are excited on both
The resistance of the
releasing-coil branch now being two thousand

of said coil.
alternating signals from a sub-station, being
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ner well understood is dependent Wlth a given |'its incoming ea,lls are attended to isprovided

amount. o copper wire upon the amount and |

arrangement of the iron of the retardation-
"The windings of the magnet-coils a and

sides of the armature.

ohms and the apparent resistance of the re-

taining-coil branch (disregarding the small re-
sistance of the coil e itself) beingalso two thou--
sand ohms, it is evident that an alternating’
- eurrent will divide itself into substantially--
equal portions between them; but the magnet-

izing effect . in coil b will by reason of ifs many
convolutions be by far the greater. Therefore
a suitable alternating call-current reaching

the annunciator will, if not checked by some
~additional means, actuate the said annuncia-
‘but the real-

tor and cause the drop to fall;
resistance of the releasing-coil braneh is two
thousand ohms, while that of the retaining-
coil branch isbut one hundred aund forty ohms,
orthereabout, sothat-if a steady current from
a batteryor uniform-direction dynamo of suit-

able electro-motive force reach the annuncia-

torit will divide between the branchesdirectly

as their conductivities, by far the larger por-
tion taking the routethrough «.

a will be stron oly mawnetwed while that of b

The core of

will scarcely be afﬁeeted (md the armature

being powerfully attraeted toward the core of

awillpreventthe drop from failing. Thusthe

alternating magneto-current ﬁnds coil b easy

and coil ¢ dlfﬁeult of access, and therefore

“tends to give the signal, while the steady cur-
rent of low electro-motive force finds coil b of key h’ link-conductor 22, and plug-con-
“ductor p’ of plug P to line- contaet 2 of cir-
- fore tends to prevent the signal from belng j
given, and supposing the two kinds of: cur- |

diffi

cult and coil a easy of access, and there-

rent both reach the annuanciator A togethér
the steady or uniform current will stlll have

the advantage and will prevent the signal |
from being given, it being obvious that sueh |

portion of the alternating- current as passes
through the retaining-coil ¢ assists the steady
current in attracting the armature to the core
It is nowevident that incoming

unaccompanied by the steady or uniformly-
directed current, will give the signal, while
outgoing alternating coil-currents can be pre-
vented from giving a false signal on the an-
nuneciator by causing them to be accompanied

by a sufficiently-strong current of uniform di-

rection and low electro-motive force.
Referring now to Fig: 2, which exhibifs the
practical arrangement of the foregoing sys-
tem, M and N aretwo circuits extending from
the sub-stations B and C, respectively, to a
central station O, where they, together with
any number of like circuits, are terminated in

a branch-terminal multiple switechboard S.

KEach branches to a plag-socket 3 at the sev-
eral sections by its branch contacts 1 and 2,

-duetors p thereof.

'L/ and L3

‘with an annunelator A, constructed and con-
nected as already deseubed At each sub-
‘station'is the regular telephone apparetus
comprising telephones, call receiving and
‘sending appliances, and the usual automatic
switch,
usual magneto- Uenerator organized fo “send
-;_a,lt_ernatlntr,currents
the two circuits M and N are unitfed at one of .
‘the switchboard-sections for through commu-
ndication by means of a pair of plug o-connectors
P, linked in the ordinary way by two conduet-'
}Zors, one uniting the conducting-tips p’ of the
:said plugs and theother uniting thesleeve-con- -
" The pluﬂ'e to connect with:
‘the main circuits are inserted in the sockets 3
‘when the tip-conductor makescontact with one
-of the terminal contacts of the circuit—say
2, which branches from the line conductors L
-and L3—while the sleeve-conductors p make
contact with the other contacts 1, which
‘branch from the remaining main conductors
T'he double eo_ndueto_r-link be-
tween the two plugs includes two ringing-
‘keys h and h’, whereby alternating currents
‘from the magneto-generator J may be trans-.
‘mitted over elther circuit, according to the

. key pressed, to ring the polamzed bell matthe g
-sub-station. o
‘the circuit through is continuous, the route
‘between main éonductors L and L’ being from -
line-contact 2 of cireuit. M by way of plug-
conductors p’ of plug P, link-conductor 4 by
. key-spring 6 of key A, resting-contact 9, con- -

the call-sending device - being the

At the central station

When neither key is depressed,

duactor 17, resting-contact 27, and spring 24

cuit N.. Thetwo main conductors I/ and L2

.?70_.
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are united in the same manner by way of - |

‘line-contact 1 of circuit M to plug-conductor
», link-conductor 5, spring 7, and resting-con-
tact S of key 7, conductor 14 1est1nﬂ'-contaet
26, and spring 25 of key R/, lmk-conduetm 23,
and plug-conductor p of plue'P to contact 1 of

cirenit N. The clearing-out "annunciator D

isby wires18and 19 bridged between the wires
14and 17, and thusis bridged between the two

conductors of the through circuit. The call-an-

110
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nunciators A of the circuits Mand N, withtheir

two helices a-and b in parallel, are also per-
manently bridged acrossthe circuit, as shown.

From one pole of the alternating-current gen-

erator J a conductor 13 branches to the outer

120

ringing contact-points 12 and 30 of the keys

h and h', respectively. From the remaining
, TOSP g

pole of the said generator a wire 15 branches

to the inner ringing contact-points 10 and 28

of the. keys h and A’. Both of these wires

may be of course also branched to any num-

ber of pairs of keys, there being a pair of
keys to each pair of plugs. A battery s of
suitable electro-motive force and internal re-

sistance connects by one of its poles 20 to-the-

magneto-wire1l3 and by the other21toan extra

and each at some one of the sectlons where 4 wire 16, branching fto. mdependent rmwmﬂ'

125
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' cdnta,ct-points 11 and 29 of the keys, and by

this expedient the pressure of either ringing-
key closes the circuit, not only of the alter-
nasing-current n‘enemtm but also of the urni-
form- current generator. ' ~

The cunents developed by the alternatmﬂ'-
current ﬂ'enerator J and the uniform- current

f ﬂ'enelator j through like resistances should

IO

20

30

In a similarcircuit.

bear the followmn' relations to each other, ap-

proximately: Let V equal the electro- motwe_
force of J, and v that of 5. Let C equal the

strength _'Of the current of J, and ¢ that of 4
‘Then V X Cshould equal
vV XC.
ator J from being short-circuited throunh the
generator 7, I include in the cireuit of the lat-
fer a ehokmn*-coﬂ or electro-magnetic resist-
ance 1, Wthh if desired, may be adjustable.

It will be seen since in the ringing-keys the.

plug-conductors terminate in the springs 6, 7,
24, and 25 that the depression of either key
dlsconnects the circuit with which it is con-
nected from the other one and at the same

‘time brings it into connection with the two

poles of the two generators J and 7, the wire
13 and contacts 12 and 30 being common to

the currents of both. The ﬂ“enerator 17 need

not necessarily be a battery. Aconstantcar-
rent from a dynamo would.answer the pur-
pose equally well, provided it be proportioned

~ tothe current of the alternahng ..ﬂ.:enemtor as

35

-« y into two substantially-equal parts.
half which circulates in the fine-wire helix b

| +°
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indicated above.
The operation of the mventlon Mmay now

readily be understood. Signaling from the
sub-station to the central station is done by

means of the alternating current developed
by the sub-station generator. The said cur-
rent, reaching:the central station, divides at
That

operates, for reasons previously stated, upon
the armature more powerfully than does the

‘remaining portion, which circulates through

the Stea,dy-cmrent coil a. The armature is
attracted in the direction of coil b, the drop
is released, and the call given. In signaling

from the central station to the sub-station it |

is of course not desired that the annunciator
shall be operated. The signal is to be sent
by pressing the key /i, to which the circuit is
through the plug united. 'T'his throws upon

the line at the same time the alternating
~current from generator J and the uniform-_

direction current from generator 5. That
portion of the alternatmn* current which in

consequence of the permanent connection of

the annunciator flows therethrough, as be-

fore, divides into two substantially - equal
parts between the two coils ¢ and b, while

another portion flows to line and rings the
sub-station bell; but the steady current from

generator 7 divides not into two equal parts,

but into parts whose strength is inversely
as the real resistances of the two branches /
and [*, the much largerportion passingthrough

the retalmnn'-co:tl a, overpowering the other same operation, a polarized eleetro -magnetic

To prevent the currents of the gener-:
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coil b, which tends to attract the armature

and release the drop. The said armature is

therefore attracted toward coil a and thesig--
nal-drop remains unreleased. The sub-sta-
tion can thereby be signaled from any section
of theswitchboard withoutthe false announce-

ment of a call at the section where the annun-
ciator of the line 1s located.
for the presence of the choking or retardation
coil 7, the alternating currents of J would tend

to be shunted th10un‘h3 by way of 18, 20,7, 21,

If it were. not

16, the contacts of the key % orh/, and 10 but

thl‘% is prevented by said coil.

of the standard alterndtlng generator

My invention is of course not restricted in
its application to a switchboard, but is appli- -

cable to any case where it is desired to oper-

ate one of two signals in multiple arcon a clr-

~The emrent
of 7 will not short-circuit through J, because
the latter has the ordinarily-high 1eSIStance

8¢

cuit without neeessamly operating the others.

-Having described my invention fully, to-

_ﬂ“ether wnh its mode of operation, I claim—
signaling system, a ma,m'

1. In an electric
circuif, an alterndtmﬂ‘- current generator,
eontmuous-eurrent wenemtm means for (,on-
necting  both to the smd main cireuit simul-
taneously and by the same operation, and an
annunciator having a signal-releasing electro-
magnet in a branch of said clrcmt of high
aetual but relatively-low apparent remsmnce

sponswe to smd alter natmﬂ*currents and hav-

ing, also, a signal- I‘Gt&lnlnﬂ‘ electro- Hlan'net in 1
| a parallel branch of said clrcmt of low actual

resistance but relatively-high a,ppa,rent re-

| to alternating currents,and thereby madere- =

I

sistance, and made thereby 11resp0ns1ve to

alternating currents and responsive to con-
tinuous cuuents of lower electro-motive force,

substantially as and for the purposes de-
seribed.

2. An electric swnahnﬂ' system comprising
a main circuit, an annuncmtor having a sig-
nal-releasing eleetro magnet and a swnd,l -re-
talning eleotro-man‘net 1n pamllel bI anches
of the said circuit, the actual resistance of the
retalning-magnet branch offered to constant
currents of single direction being much lower

than that of t,he releasing - magnet branch,

while the apnarent resmtanw of both to altel-

nating currents is substantially equal, an al- :

ternatmg—cm rent generator for sending out-
going signals, a continuous or uniform- d11ec-

fion current generator, and a signal-sending - |
key or cuemt eontroller 1nterposed between ©

the main ecircuit and both generators and
adapted when operated to close the circuit of

both through the said c¢ircuit simultaneously, |

substantmlly as and for the purpose set forth,

3. In an electric signaling system, a main .
cireuit, an altematm g-cur rent ﬂ'enelator and

a eontmuous-culrent U‘enemtor associated to-—'.?. '

gether at the same station of the said circuit,
a circuit-closer for connecting both to the o
said main circuit 31multaneouslv and by the'




{0

15

- 20

30

40

437,852

bell at a second station, responsive to alter- | send signals from and to the eentrel station,

nating currents only and adapted to give the
*Swnal upon the operation of said “eireuit-

closer and an annunciatoradapted to respond
and give a signal when alternating. currents

| only tl*averse the main circuit, but to remain

quiescent when the currents ef the sald two
generators simultaneously traverse %1{1 cir-
cuit, substantially as deseribed. |
4. The combination of an ennuneletor h&V
ing two electro-magnets which act oppositely
upon a common swnal-controlhnﬂ' armature

~and a main circuit havmg perahel hraunches

within which the said magnets are respect-
ively inclunded, a source of alternating cur-

rents for sendmﬂ' outgoing signals over said

cireuit, a source of eontmueue currents for
COIJ_IltEI‘aCtl_Ilﬂ‘, the influence of said alternat-

Ing currents upon the annunciator, whereby

the said annunciator is prevented from re-

sponding to cutgoing signals, and means for

connecting both with the circuit simultane-
ously, Sub‘sta,ntmlly as described. ,

5. The combination, s ubstantmllg as here-
mbefore deseribed, of a closed main circuit,
a polarized eleetro -magnetic call deviece in-
cluded therein responsive to alternating cur-
rents, an alternating-current generator, a con-
tinuous-current generator associated there-
with, an a,nnanela,tor at the same station as
the sa,ld generators, permanently connected
with the said circuit and adapted to respond
when alternating currents only traverse the

said.cireuit, but to remain irresponsive when

alterna,tmn' and continuous currents traverse
the said eircuit simultaneously, and a com-
pound circuit-closing device controlling the
terminals of both ﬂ‘enera,tore and their con-
nections with the main circuit, so that when
operated to makesuch eonneetlons the home-
annunciator will be prevented by the con-
tinuous currents from responding to the al-
ternating currents transmitted to opemte the
sald pelamzed bell.

6. In an electric signaling system, the coin-
bination of a mailn elremt an eltematlnﬂ*-
current generator, a relatively-lodw-resistanee

continuous-current generator, a circuit-closer

controlling branch terminalsof the said main

circuit and also the terminals of both gener-

ators and adapted when operated to connect
both with the said main circuit, and an elec-
tro-magnetic resistance or retardation coil of
low a,etual but high inductive resistance in-
cluded in the 01rcu1L of the eontinuous-cur-
rent generator to prevent the currents of the
alternatln
cuited or Shunted through the smd continu-
ous-current generator, Wmle offering little op-
position to the con tinuous currents developed
thereby.

7. The combination, with a telephone-circuit
extending between a central station and a
sub- sta,tlon an alternating-current magneto-
generator and a pelarmed bell located at the

oenerator from being short-cir-

an alternatlnn‘ ca,ll-ﬂ‘enerator at the central
station to’ operate the said bell, and a call-

ennuneutor a,t the central statlon ‘having a
hln'h-reelsta,nee e,etuetmu'-meﬁ'net in the smd
circuit.to receive swnals tra,nsmltted by the

located at the central sta,tmn and adapted.to
prevent the said annunciator from respond-

ing to outgoing signals, the said devices con-

sisting of an eleetle mdﬂ'uet of low resistance
meluded in a parallel braneh of the main eir-

cuit and adapted when energized toact upon

the annuneciator-armature in opposu;lou to
the actuating-magnet, retardation-coils in the
sald pamllel bmneh one on each side of said
magnet, whereby the said branch 1s enabled
to offer a high resistance to alternating cur-

rents but a relatively-low resistance to con-

tinuons currents, a oontmuous—enrrent ogen-
eratorassociated w1th thecentral-station alter-

nating generator, a

a ringing-key acting to. connect the centml-
station alternating genereter with the circnit

for the purpose of operating the sub-station:

bell and simultaneously to connect the con-
tinuous-current generator with the same eir-
cuit for the purpose of energizing the low-re-
sistance annunciator- man*uet d,nd thereby
preventing the opemtwn alqo of the said an-
nunciator. .

8. The commnatlon in a eeutr:a,l telephone-
station, of a br&neh-termmal multiple switch-
board in which the several converging tele-
phone-circuits are represented by normelly-
discontinuous branches at each of a number
of switch-sections, a call-receiving annuncia-
tor for eachline,actuated by a hwh-resmtanee
electro-magnet and located at some one of the
sald sectlone and means for preventing the
said annunciator from responding to outgo-

70

-sub - station Uenerator of auxiliary devices

75

80

an mductwe resistance in-
clnded in cireunit, theremth as indicated, and

GO

95

IOO_

[05

ing signals sent from the other sections over.

the elrcmt with which it is connected, while
leaving it fully responsive to incoming Sig-
nals, said means comprising a batteryor other

continuous-current generator associated with.
the switchboard alternetmﬂ“ current call-

generator, a ringing-key adapted in sending

oufgoing signals to simultaneously connect

both ﬂ‘enerators with the circuit, and thereby
cause a continuous and an altemdtmfr CUur-
rent to traverse the said eireuit tom‘ether and

two electro-magnets in parallel bra,nc,hes of

the cireuit, adepted to act oppositely upon.the

armature of said annunciator, the releasing-

magnet being wound with many convolutions
of ﬁne wire and having a high actual resist-

| ance but a relatively- Iow eeefﬁelenb of self-

110

115

120.

125

induction and the retmlnmw-maﬂ'net bellilﬂ‘ _'

wound with few eonvolutlone of coarsc wire

and placed in cirenit with inductive resist-
ances, so that its branch circuit has a
actual resistance but a high coefficient of

self-induction, whereby the ﬁrst named mag-

sub-station in the said circuit to receive and i net 18 enabled to overeome theletter and give

low -

130




the signal when the ecircuit is tra,versed by
Incoming alternating currents, while the last-
named maﬂ'net 1S enabled to overcome the
former and prevent the signal from being
5 given when the outgoing call current, accom-

panled by its assoela,ted contmuous currents,

traverses the circuit. -
In testimony whereof L have signed my name

5 487,852

| to this speciﬁca,tion in the pi"eéence‘of two
%ubscrlblng mtnesses, this 5th day ot Mareh
1892.

ALFRED H MOOULLO CH

Wltnesses
- WINSLOW WHITMAN

|  OSCAR BUCKNAM.
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