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To all whom it may concern:

- zen of _
in the county of Morgan and State of Ohio,
have invented certain new and useful Im-

No. 768,272.

UIN ITED STATES

Patented August 23 19u&.

PATENT OFFICE

~ THOMAS C. DRAKE, OF

MALTA, OHIO.

PARTY-LINE TE:LEPHONE SYSTE_M._

SPEGIFIOATION fermmg part of Lietters Petent No. 768,272, dated August 23 1904

(No model.)

Appheetlon ﬂled Nevember 9,1903. Serlel No, 180,476

Be itknown that I, TaHomas C. DrAKE, a citi-

the United States, residing at Malta,

provements in Party-Line Telephone Systems,

of whieh the following is a full, clear, concise,
‘and exact deeerlptlen reference bemO’ had to

~ the accompanying drawings, :tormmcr a pert.'
IO

of this specification.

My invention relates to par tv-hne telephone

'- Svstems ‘with selective or non- 1nterier1n0"

L5

bells.

" The object of my invention 18 to prowde an

improved method of eeleetwely ringing biased
polarized call - bells n party - Ime telephone

svetems

20

.
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In the prior art it hes been proposed to

‘connect two oppositely-biased polarized bells
on either side of a metallic circuit and ring
over
the ground as a return-circuit for both sides
of the line.
biased by means of alight spring acting upon
the pivoted armature to retain the armatgure
normally in a position toward which it would.

the different circuits formed by using

The bells or ringers have been

be attracted by a current in a direction not in-
tended to operate the bell. With two ring-
ers thus oppositely biased and connected from
one limb of the lme n thelr operetwe condi-
tionapulsating * plus”or”

~will assist the light spring in retaining the

- bias of the other.
ter the biasing-spring of the ringer has been
depended upon entirely for the return. or re-
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In systems of thischarac-

tracting stroke of the polarized armature after

having been actuated against the-bias by a
pulsation of the proper pelel ity, and careful’

and exact adjustment of the armature and

spring with reference to the energizing pul--
sating current has been required in order to
--Obteln satistactory. eperetlen of the ringer. |
If the pulsa,tlons vary in strength by reason.

of a change in speed of the generator or from

“50 ehenue in 1e81stenee of the lme, _the bells re-

“minus” curent has
~ been sent over the limb of the line to select-

~1vely operate the ringer edepted to respond |
to the current sent out in a predetermined di-.
rection, the other ringer being unresponsive,.
for the reason that nhe current operating one

o quue an edjustment to eontorm to. the Very-

mg condition in order to operate pertfectly.
One object-of my invention is to obviate
this deficiency and make it possible to oper-

ate.a biased bell under greatly varying con-
ditions as regards speed or frequency of the
ringing meeh_me and the resistance of the

lme elreult

My invention eontempletecs G'IVIHU‘ the po-
larized armatures of the ringers a certain
amount .of bias either by gravity or by a -
spring, magnet, or other means; but-I do not .

depend upon the bias entirely for the return
or retracting stroke or movemen't of the arma-

ture after hevmﬁ‘ been actuated in opposition.
or against the blaSIDU' force by a pulsation or-

eltemetlen of the 1equlred strength. and po-

larity. My invention eontempletes emplov-
ing an alternation or half-wave of a def

nite
strencfth and polarity to assist the biasing

feree 1n actuating the polarized armature in
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:-65 )

70

the direction of its normal bias or trend. In

practice I prefer to arrange suitable ringing
apparatus in such amanner as to obtain an al-
ternation or half-wave for assisting the bell’s

biasing force in the retracting stroke of the

armature of approximately one-third the

electromotive force of the alternation or half-

wave employed to actuate the armature in
opposition to the _blesmﬂ' force. |
- Throughout the specification and: claims I
will refer to the alternations. or half-waves
which are intended to actuate the polarized
ar mature against the  biasing force as the

“heavy” er ““major” elternetlene or half-

‘waves and to the alternations or balf-waves
‘which are intended to assist the biasing force

1n the retracting stroke of the armature as.
the °

waves. -
By means of my present invention I am en-
“abled to operate po.
isfactory by mounting the same in such a
manner that the wew*ht of the tapper-wire -
cand ball.only are depended upon for the bias-
“ing force of the armature, and as the usual
spring 1s obviated the rilwer' 1s much more
‘sensitive. and will theretore operate through
oreater resistance.

lwht” or v mlnor” a,lternetlons or helt-

larized bells entirely sat-

111 prectlee I pr etel to mount the bell SO
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that the same is biased by the weight of its own
moving element; but I do not limit my in-
vention to bells mounted in this manner, as
any polarized bell properly biased with a
spring or other means will operate satisfac-
tory.

~ Another object of my invention is to obvi-
ate the trouble incident to operating biased
beljls with pulsating current over longe lines

and underground cables, as the inductance
and static capacity of such lines discharge

current through the biased bells in the wrong
direction at the instant of interrupting the
generator-circult to produce the pulsating cur-
rent. By operating the biased bells in the
manner herein set forth the circuit through
the ringing apparatus is not interrupted, as
1s the case with a pulsating-current generator.
Therefore the discharge due to static capacity
and 1inductance finds path through low resist-
ance at the ringing apparatus instead of
through-the biased bells at the subscribers’
stations. . |

An important feature of my invention re-
lates to the amount of resistance practical to
place in each bell-circuit. According to my
ivention the ringers or the circuits including
the ringers may be as high as fifty thousand
ohms; but in practice the resistance is pret-
erably less, for the reason thatfifteen thousand
to twenty thousand ohms has been found suf-
ficient for all conditions under which the sys-
tem may be required to operate at the pres-
ent time. This is accomplished when obviat-

1ng the usual type of biased ringer in which

pulsating current is counteracted by a spring.
This comparatively high resistance gives to
my system several important features which
are not present in party-line systems in use
before my invention—namely, the constant
loss of current through the ringers when work-
ing the system on common battery-cirenits is
recduced to a minimum, the marein in line
resistance between the talking and signaling
condition of the system is suflicient for prop-
erly operating the line-relays and cord-circuit
relays in common battery systems, and the
“kick” due to self-induction and static ca-
pacity of the switchboard apparatus will not
iniiegfere with the biased bells not being sio-
naled.

In so faras connecting the ringers with the

- line-circuit is concerned my invention does not

55
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contemplate a method different from systems
in common use at the present time: but in-
steadt of employing the usual plus and minus
pulsating current to selectively operate the
bells I employ an alternating current, as be-
fore stated. |

In

rent with approximately ninety volts poten-
tial in one alternation or half-wave and ap-.
proximately thirty volts potential in the al-
ternation or half-wave of opposite sign. I
prefer to produce the desired alternating cur-

practice I employ an alternating cur-

768,272

rent by connecting a source of steady cur-
rent, such as a battery in multiple or a de-
rived cireuit, with an alternating cenerator of
the usual type for ringing telephone-hells.
The source of steady current is emploved to

suttably counteract the positive alternation or

~half-wave from the alternating eenerator for

- ——m

ringing a bell hiased in one direction and to
suttably counteract the negative alternation
or half-wave from the alternating eenerator
for ringing a bell biased in the opposite di-
rection.

Referring to the accompanying drawings,
Figure 1 is a dingrammatic view of a four-

party telephone system operated accordine to
» g

my invention. Iig. 2isanembodimentof my
invention in which a single source of steady
current 1s adapted to counteract the positive
or negative alternations from an alternating
generator. Ifig. 3 is an extraction of Kig. 1.
F1g. 4 is an embodiment of my invention in
which two alternating generators are eni-
ployed, each generator beine connected in
multiple with an individual source of steady
current; and Fig. 5 is the preferred type of
polarized bell biased by the weight of its
moving element. -

Like characters refer to like parts in Fie. 1.

Referring to Ifig. 1, the limbs « « of the
party telephone-line extend to the fonr sub-
stations, and the transmitters 4 and receivers
¢ are connected between the metallic limbs
@ «', the receivers heing adapted when on the
switch-hooks to open the circuits, and thus
cut the telephone apparatus out of circuit in
the usual manner in the idle condition of the
system. At substations A and B are pro-
vided biased polarized bells « and ', vespec-
tively, the bells being hiased in opposition to
cach other and connected in multiple with
lmb @ and the ground as a return-cireuit.
One of the bells, ¢/, is biased, so that a positive
major alternation or half-wave will actuate
the polarized armature in opposition to the
blasing force and a negative minor alterna-
tion or half-wave will assist the biasing force
1n the return stroke of the armature, and the
other bell is biased oppositely, so that ancea-
tive major alternation or half-wave will actu-
ate the polarized armature in opposition or
against the biasing force and a positive mi-
nor alternation or half-wave will assist or ange-
ment the biasing force in the return stroke of
the armature. AtsubstationsCand D are pro-
vided biased bells¢ ¢, respectively, the hells he-
ing connected between limb «" and the ground
1n the same manner as the bells on the other
side of the metallicciveuit.  Bell ¢ is hiased, so
that a positive major alternation or half-wave
will actuate the polarized armature against
the biasing force, and a neoative minor al-
ternation or half-wave will assist the biasing
force in the return stroke of the armature,
while the otherbell, /| 1s oppositely hiased and

requires a negative major alternation or hali-
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 wave to counteract the bias and a posﬂ;we ' of hor1xontally--~—that is, T rotnt the ringer

10
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30

‘a common battery f

minor alternation or half-wave to assist the

“biasing:force ] in operating the bell to signal.
- The, hmbs a o' -of the telephone line terminate |

in a spring-jack £at the central station, which

according to this diagram comprises  line-

SPrings ]" 2 with Wthh the terminals of the |
o pluge ¢ g -are adapted to make contact when the

The

plug is 1nserted 1nto the spring-jack.

- tip-contact ¢’ of the. plug is adapted to regis-
ter with the Short line-spring 7/, while the.

. sleeve-contact ¢ is adapted to register with
“the long line-spring e

battery energizes the individual- lme signal to

-appmse the eentral operator that her assist-

ance 1s required.  When the receivers are re-
stored to the switches, the line-signal is inac-
tive, for the reason that the high resistance of

cape through the line-signal. The operator’s

118136111110-111 key has been omitted from the |
drawmge for clearness; but it may be of any
suitable arrangement as employed in the art. |

The operator’s cord is provided with four se-

“lective ringing-keys of the usual construction..
-which:for ready identification are numbered |
1, 2, 3, and 4. The keys are provided with |
eontect-sprmgs Lkl m/, and & & 1 m, respec-

tively,normally resting wemst contacts which' |
- areadapted to maintain the cord-circuit contin-
which plug isnotshown.

uous to a mate plug,

- All of the contact- QpIIDU‘S have suitable back

4.0
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- usual manner.
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~for striking the gongs.

ringer movement a gravitational set or tend-
ency toward one 81de only, I mount the ringer

contacts by means of which the varions com-
binations of positive and negative steady cur-
rent-and alternating ringing-current may be

connected with the pr oper llmb of the metallic

“clrcuit for selectively ringing the desired bell.
Referring to Fig. 5, the arrangement and |
~ construction of a smteble ringer or . call-bell
may be understood. This is the apparatus by -

| ble signal is produced
at the various substatlons

means of which an audj
The general con-

struction of the ringer is 31m1ler to the com-~ |

mercial forms now umversa,llv adopted in tele- |
phone-work and depends for its mode of ac-

tion upon the same principles.

In front of the eleetromawnete the coils w
w', of which are conneeted n serles 1S piv-
| oted In a yoke w® an armature w°.

’lhls ar-
mature 1s given a permanent ma,fmetl?atlon

by means of a permanent magnet’ " in the
The bell- ha,mmer wire w" is.

securely attached to the middle of the arma-
ture and carries at its outer end the usual ball

with its O'reeter dlmenswns vertically 1nstead

As thls circuit 1s |
traced the two line- sprmﬂ's f J7normally rest

against contact-anvils 7° 7, respectively, the
contact-anvils being connected directly with

and an 1nd1v1dual line-
relay /7. When any one of the. recelvers are
‘removed from the switch- hooks, the common

the bi‘LSESd ermaﬁtm‘e

Inorder to give this

armature.-

with magnet 2 "above mao'net w-—s0 that the

| tapper-wire 2° and ball will vibrate in'a ver-

tical plane and be held against gong «°® by the

force of gravity, thus bmsmo' the bell by the
-weilght of its own moving element

I am

~aware that this is not o'ood practice if the
‘ringers were to be a,etueted by means of
plus and minus pulsating current according
to the prior art; but with my system it 18
“perfectly pmetleable and desirable to mount
the ringer movement in thls manner.
Reterrlnﬂ' to Fig. 2, »° is a generator of al-
ternetmw currént of smteble frequency and.
30
This generator is brldﬂed with the line »°.
Two oppoeltel
“bridged with the line 2%
key o is suitably connected with a source of
‘steady current » and adapted to bridge the
‘source of steady current with the line n° in -
the act of selectively ringing either one of the
The source of steady cur-

‘rent 18 connected 1 In series with an impedance
- the ringers brideed with both sides of the line |

to crround allow but a very slight current to es-

petentla,l for ringing telephone call- bells

-bhiased eall bells ¢° & are also

biased call-bells. "

or resistance coil %' in order to preventshort‘
“circuit of the alternating generator »*through
the battery or steadv -current source. In the_
act of selectively ri nomo call-bell ¢ to the ex-
—clusion of call-bell & the pole-changing keyo

95

connects the positive terminal of the steady

“source n with the line-circuit.and the nega-
£ may be:
traced through spring o°, b*‘LeL contact ¢, im-~
,-battery s, Con-—_ :
tact-anvil o, spring o° to 0’1"ound W hen the

tive terminal to @round ~The eircui

pedanee or Ie81st;mce coil 7/

source of steady current is thus connected in .
‘multiple with the a,lterna,tm o generator 2” for
ringing call-bell ¢°, the negative alternations

or halt-waves are pertlallv counteracted, thus

producing the major positive elternamone or

half - waves required to actuate call-bell &

“against the biasing force and the minor nega-
‘tive alternations or. half-waves required to as-
“sist the biasing force in the return stroke of
In theact of selectively
IIHU‘II’IU' call-bell ¢* to the exclusion of call-

bell & Lhe pole changing key ¢ is depressed.

tlius reversing the pelamty of the steedy--eur-~ |
rent source and connecting the same negative
In the de-
pressed condition of the Lev the circuit mav

to line and positive to U'round

be traced thr ough spring ¢°, contact-anvil ¢°,

negative pole ot battew 7, 1mpedanee 0011 01
-resistance-coil #', contact- anvil o°, spring o’ to
When the source of steady current
1s thus connected 111 multiple with the alter-
‘nating generator ?e,

or half-waves are pm*tlelly counteracted by

n"round

the positive alternations

the steady cuarrent, thus producing the major

‘negative alter natlons or half-waves required

A pole-changing

8
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to actuate call-bell & against the biasing for ce

“and the minor positive alternations or halt-

waves required to assist the biasing force in

the return or retracting strokes ot the biased '
1t 1S obwous that elther eell bell

130 -
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may be selectively rung and the oppositely-
biased call-bell silenced by simply reversing
the polarity of the steady current connected
in multiple with the usual bell-ringing or al-
ternating-current generator. I do not- hnnt

‘myself to a single source of alternating cur-

rent and a single source of steady current, as
1S dlaO‘rammed in Kig. 2, as two alternating
oenerators and two sources of opposite- pohu-
ity steady current may be employed, each
alterating generator beilng connected with a
particular polarity of steady current for op-
erating one particular biased bell, as is dia-
orammed 1n Fig. 4, where ' 1s a positive
steady-current source connected with an alter-
nating generator » and adapted to partially

counteract the negative alternations or half-.

waves from generator » in the act of select-
ively ringing call-bell ¢ on pressing key p,
which key connects battery +' through the im-
pedance-coill 7 in multiple with the gener-

ator ». In this same figure, ¢’ 1s a source of
negative steady current adapted to be con-

nected In multiple with generator ¢ for par-
tially counteracting the positive alternations
or half-waves for producing the major nega-

nations required to selectively ring call-bell
¢ on pressing key »’.

Retferring to Fig. 3, my invention is repre-
sented as operating with two sources of steady
current and one source of alternating current.

In this figure 2 represents a generator ot bell-

ringing current. This generator may be an
alternator or a pulsating-current generator.
In case of 1t being a pulsating generator a con-
denser s is inserted into the cireuit, the func-
tion of which isto changethe pulsatmg current
into alternating current, according to well-
known principles. In practice the condenser
15 usuaily connected in the circuit, as shown,
in order to prevent a metallic connection be-
tween the two sources of current, whether
generator o 1s alternating or pulsatmo The
steady source 7 1s connected with the negative

terminal to ground and the positive terminal
with key »°, the current passing through the
impedance-coll « when the key is pressed in

the act of selectively ringing one of the call-

bells. The steady source # is connected with
the positive terminal to groundand the nega-
tive terminal with key »°, the current passing
through 1mpedance-coil « when the key is
press sed in the act of selectively ringing the
oppositely-biased call-bell. Thetwo call- bells

~are bridged with the line-wire ¢°, which ter-

60
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minates in suitable keys »* »°.  When it is de-
sired to ring the positively-biased call-bell
and have the negatively-biased bell ¢ remain
silent, the key »* is pressed.. This operation
connects the positive steady current £, through
impedance «, and also ringing-generator 2,
through condenser S, with line-wire &, and
thromrf'l the bells o and ¢ 1n multiple to
0‘r011nc1 Call-bell ¢ 1s bla.sed to ring when

- traced
tive alternations and the minor positive alter- |

/7, key-spring A,

—_—————tmm—cm_w.a . R s ==

.- —_——— .
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the steady current ¢ partially counteracts the
alternations or half-waves which are of oppo-
site polarity to the steady-current polarity,
thereby producing the major and mmor alter-
nations or haltf-waves required to operate call-
bell «".  When it is desired to ring the nega-
tivelyv-biased call-bell " and have the mm—
tively-biased bell remain silent, key 7 s
pressed.  This operation connects the nega-
tive steady current 7, through impedance-coil
o, and also ringing-gencrator », through con-
densecr », with hine-wire 7, and through hells
¢ and ' inmultiple to ground, as hefore. Call-
bell ¢ 1s biased to ring when the steady cur-
rent 7 partially counteracts the alternations
or half-waves which are of opposite polarity
to the steadyv-current polarity, thereby pro-
ducing the major negative alternations and
the minor positive alternations necessary Lo
ring call-bell ¢'. It isobvious thatwhen ring-
ing call-bell ' the counteracted alternations or
half-wavesarve of opposite polarity from those
which were counteracted when ringing call-
bell (;T.

Referring to Iige.

L
-3

1. the cireuits will he
tor operating four substations on a
metallic circuit. The alternating generator
+ has one terminal grounded and the other
terminal connected with bacle contaets 47 /1° /7
et of the selective ringing-kevs 1 2 3 4, re-
spectively., IKevs 1 and 3 have theiwr back
contacts 4’ and /2 respeetively connected
through 1mpedance-coil / with the source of
positive steady current «, the neeative ter-
minal of which 1s grounded. Iseys 2 and 4
have their back contacts 7 and e’ respecs
tively connected through nmmlmu‘—ml P
with the source of neeative steady current /.,
the positive terminal of which 1s grounded.
The coils /" /" may be ordinary resistance or
retardation coils, and their funetionis to pre-

- vent short circuit of the alternating generator
the E:

7 through the sources of steadly current when
operating the various sclective keys to ring
the ,substation-bells.  When 1t 15 desired to
ring the bell at substation A, the lkey 1 1s
pressed, Thiswill close the cireuit from alter-
nating gunenﬂm . and positive steady enr-
rent - 1n mu]Uple through baclk contacts /7
cord-strrand . tip ¢ of plug
7, short-line spring 7', imb « 01’ the metallic
cireult, and Lhwuuh Lhe two hells o/ and ¢ in
muttiple L-:)ﬂlound Thesteady-currentsourcee
/. heing connected positive toline and in multi-
ple with the alternating generator ., will par-
ally counteract the negative alternations or
half-waves of generator a, thereby producing
the required major and minor alternations for
selectively operating the biased call-bell « at
substation A, the major alternations actuat-
ing the Jl:-l.%ed armature in opposition to the
biasing force and the minor alternations assist-
Ing the blasing force i the return or retract-
When it i1s
hell at substation B, the

Ing strokes of the armature.
- desired to ring the
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key 2 is pressed. This will close the circuit

~from alternator z and negative steady current -

4 in multiple through beek eonta,ets i iP, key-
Spring L., cord-strand ¢ ,tip ¢’ of plug g, short-
5 line spring 7, limb « ot the metallic circuit,

a,nd through the two bells & and &' in mul-

tiple to ground. The steady-current source

7, being. connected negative to line and in
multiple with the alternator =, will partially

1o counteract the positive alternations or half-

- waves of generator @, thereby producing the
required major and minor alternations for

selectively operating the biased call-bell ¢’ at
substation B, the major neontwe alternations
actuating the biased armature in opposition
- to the bleelnﬂ force exerted thereon and the
minor poeltlve alternations assisting the bias-

L5

ing force in the return or letmotmcr strokes |
When it is deen*ed to ring-

of the armature.
the bell at substation C, the key 8 1s_pressed
This will close the cirenit from alternator =
and positive steady current 2 in rnnlt1ple
through beok contacts (* /°, key - spring /,

20

eord-stmnd ¢, sleeve g° of plug g', 101’]0‘-]11]6 -‘
spring -, limb @ of the rnetalho circult, and

through the two bells ¢ ¢ in mnltlple to
- O'round' The steady-current source 4, being
connected positive to line and in mnltlple w1th
alternator z, will partially counteract . the
negative alternations or half- Weves of genera-
‘tor «, thereby producing the requir od major

_30

and minor alternations for selectively operat-

ing the biased call-bell ¢ at substation C, the
-_'meJor positive alternations actuating the
35 bilased armature in opposition: to the b]aSIIlU‘
- " force exerted thereon and the minor nega-
tive alternations assisting the biasing toroe
in the return or 1etr'act1n0' strokes ot the
- armature.
4.0
This will close the cir emt from alternator =
and negative steady onment 7-1n mnltlple
throuwh beok contacts m m’, key-spring m,

cord-strand ¢, Sleeve g° of plucr 7, lono*-hne'

45

spring £~ limb & of the rneta,lhe circuit, and
through the two bells ¢ ¢ in rnultlple to
| crround The steedy-onrrent source 7, being

oonneoted negative to line and in multip lo
with alternator z, will partially counter aot
the positive alternations or half - waves of
generator 2, thereby producing the required
“major and -minor elternetlons tol selectively
operating the biased bell ¢ at substation D,
the major negative alternations actuating the
biased armature in opposition to the blasmo'
force exerted thereon and the minor poeltwe
alternations assisting the biasing force in the

o
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return or retracting strokes of the_el mature.

- In ecircuits of this ohera,otel sonme means are
60 usually provided to prevent the accidental
- ringing of the two like bells on the opposite
'SldeS of the metallic circuit when any party
~ has a receiver off the switch. It is obvious
- tfrom the diagram that it is proposed to ground
65 tha,t llrnb oi' the line not being rung over—

of almost any character.

- When it is desired to ring the
bell at substation D, the key 4 is plessed ;

)

statlon A Lev—spuncr h' 01ounde limb o' whlle
ringing over limb a.

g, long Jine spring 7% and limb o', ~Should
3] telephone receiver be removed from a

a
.
'

— .
el

lhe circuit may be
tr a,oed irom oround throuﬁ'h back contact A,
key-spring /A/', cord- strand & sleeveg of pluﬂ" |

for instance, on depressing keV { to rmo' sub-

switch-hook at any of ‘the substations while

ringing-current is being projected o

the tel

Se-

Wlll remain silent.

respeotwelsr the function of Wthh 18 fo

oround one hrnb of the line while r Inging over:

the other.

In Fig. 1 I have shown a 00111116013101’1-1)1110'-

eqnlpped with four party-line keys. - Instead
of providing this number of keys for each

cord-circuit of the switchboard a single set

of keys may be provided - and a,depted to. be

connected with any particular set of cord con-

ductors that may be for the time in use.
Throughout this specification I have shown

and deseribed my system with ground-re-

turns and for metallic circuits; bnt this 1s by

no means the limitation of my invention, it -

being readily applicable to common return
systems and telephone-switchboard circuits
1 heve also shown
and described my invention in connection
with a specific line-circuit in which the bells

| are perrn‘tnentlv orounded or connected there-

with; but it is obvious that my invention is

. epphoeble to operating biased-bell party-line

systems in which the bells are normally dis-

connected from the line, but in operative re-

lation therewith, and adapted to be connected
with the line in their operative CODdltIOIl by
suitable means, such as relays: .

By the term ‘‘engaged steady curr ent” or

‘means to engage the eteedv current,” as em-
ployed in cer t‘nn claims, I wish to be under-
stood as meaning the eteedy. current which is
In use or oonneoted with the line-circuit when
selectively ringing one of the biased call-bells:

Having deeorlbed my invention, what T
claim as new, and deeure to secure bV Letters
Patent, 1s—

over the
lme the low resistance thus provided through
ephone instrument and line to U‘round .
will shunt the ringing-current to snoh a de-
“gree that the bells
lective keys 2, 8, and 4 are likewise prowded'
with mounded beok contact &%, I, and ',
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1. In a, pa,rty-hne telephone svstem the com-

bination with a line-circuit, of two Oppomtely- -

biased call-bells connected. therewith in their
operative condition, means to selectively op-
erate one of the bells to-the exclusion of the
other, the means comprising an alternating-
current generator connected with theline, anda
source oi: steady currentconnected in a derlved
circult with said alternating generator forpar-
tially counteracting one ot the alternations or

120

125

half-waves O'enereted by S&ld G'enera,tor sub— o

stantially as deseribed.
2. Inaparty-line telephone Systern the com-

bination with a line-circuit, of two oppositely-
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biased call-bells connected therewith in their
operative condition, one of said bells being or-
oanized to respond to a major positive alter-

nation and a minor negative alternation, and

the other bell being organized to respond to a
major negative alternation and a minor posi-
tive alternation, means connected with the
line-circuit to selectively operate one of saild
bells to the exclusion of the other, the means
consisting of an alternating generator, asource
of steady current connected in multiple with
the generator for partially counteracting one
of the alternations, and an impedance in se-
ries with the steady-current.source to prevent
short-circuit of the alternating generator, sub-
stantially as described.

3. Inaparty-linetelephonesystem,the com-
bination with a line-circuit, of two oppositely-
biased call-bells connected therewith in their
operative condition, one of said bells being or-
ganized to respond to amajor positive alterna-
tion and a minor negative alternation, and the
other bell being or gamzed to v eSpond to a ma-
jor negative alternation and a minor positive
alternation,and means organized to selectively

ring either one of the bells to the exclusion of

the other, the means consisting of an alternat-
ing generator, and a source of steady current
connected 1n multiple with said generator for
sultably counteracting one alternation or half-
wave1n the act of selectively ringing one bell,
anc meansto reverse the polarity of the steady
current for smitably counteracting the oppo-
site alternation or half-wave in the act of se-

lectively ringing the oppositely-bhiased call-

bell, substantially as described.

4. Inaparty-linetelephonesystem,the com-
bination with a line-circuit, of two oppositely-
biased call-bells connected therewith in their
operative condition, one of said bells being or-
ganized to respond to a major positive alter-
natlon and a minor negative alternation, and

the other bell being orﬂam/ed tor e%pond toa
.-.thelnatlon and a minor posi- |

major negative
tlve alternatwn and means organized to select-
ively ring either one of the bells to the exelu-
sion of the other, the means consisting of an
alternating generator, and a source of positive

steacy currentconnected in multiple therewith

sionaling, the hells

tures of the biased bells inte:

with a Tieavy al

768,272

alternations or
wherehy the arma-
nded to ringe will
be actuated against the biasine force hy major
alternations or half-waves, and actuated to-
ward or in the same direction as the biasing
force by minoralternations or half-waves,sub-
stantially as described.
Inaparty-line telephone system, two po-

larized call-bells biased in opposition to cach
other and connected with a line-circuit for sio-
naling, the bo_,s being organized to operate
sernation of eurrent to actuate
the biased armatures of the bells in opposition
to the biasing force exerted thercon, and a
light alternation of current of opposite polar-
:'_ty to assist the biasing force in the operation
of the biased armatures in the direction of
their normally biased trend, and means orean-
ized to be connected with the line-cirenit by
means of suitable keys for producing the re-
quired heavy and light alternations of cturrent.,
the means consisting of an alternating-current
oenerator, and a source of steady current con-
nected in multiple with the alternating-gencr-
ator, substantially as deseribed.
7. Inaparty-line telephone system, two po-
larized call-bells biased in opposition to each
other and connected with a line-circuit for
being organized to oper-
rate with a heavy altelnatlon of current to ac-
tuate the biased armatures of the bells in Op-
position to the biasing force exerted thercon.
and a lieht alternation of current of opposite
polarity to assist the biasing for ce 1 the op-
cration of the hiased armatures in the direc-
tion of their normally biased trend, an alter-
nating - current generator and a source of
steady current connc—:eted i multiple with the
agenerator for producing the heavy and licht
altematlons required to operate one of Llw

sultably counteracting the
half-waves of one polarity.

- biased bells, and means to reverse the polar-

ancd minor negative alternations, and a source

of. negative steady current in multiple with
said generator for producing the major nega-
tive alternations and minor positive alterna-
tions, and means inseries with the steady-cur-
rent sources to prevent short-circuit of the al-
ternating generator while ringing the call-
bells, substantially as described.

5. Thecombinationin aparty-line telephone
system, of biased call-bells connected with a
line-circuit, an alternating-current generator
connected with the line-circuit to selectively
operate the call-bells biased

and a source of steady current connected 1in
multiple with the alternating generator for

In one direction

- signaling, the bel
ate with
- tuate t
- position to the biasing force excrted thercon.

1ty of the steady-current source for producing
the heavy and light alternations required to
operate the oppomtul} -biased bell, and an im-
pedance in series with the steady-ecurrent
source to prevent short-circuit of the alter-
nating-current generator, substantially as de-

| - seribed.
for producing the major positive alternations

S. Inaparty-line telephone system, two po-
larized call-bells biased in opposition to each
other and connected with a line-cirenit for
5 being organized to oper-
a heavy alternation of current to ac-
he bilased armatures of the bells in op-

and a light alternation of current of opposite
pohulty to assist the biasing force in the op-
eration of the biased armatures in the diree-
tion of their normally biased trend, an alter-
nating-current generator, a source of positive
steady current, and a source of neceative
stead Vv ocurrent, means organized to connect
the a tem“LtmO -current generator and posi-
tive steady current in 11’11_111..1111(_1 with the line-
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circuit for selectiv ely 1*1n01nfr_one of tlle bells
to the exclusion of the other, and means or-
the alternating - current

generator and the negative steady current in
multlple with the line-circuit for selectively
ringing the oppositely-biased bell to the ex-
clusion of the other, and an mmpedance to pre-

vent short-cireuit ol: the alternating cenera-

~“tor through the steady-current sources Wlnle

IO

ringing, substantially as described.

9. Ina p&rty—llne telephone system, the eem—

'blna,tlon with a line-circuit, of two' polarized

~call-bells connected theremth for selective sig-

20

30

_of its armature in the direction. of

‘naling, said bells being biased in opposition

to each other, one of said bells being organ-
1zed to operate with a heavy positive. alterne—

tion of current which will actuate its Arma-

ture in opposition to the biasing trend, and.a
light negative alternation of current which

will assist the blasmo' trend in the operation
1ts normal
position, the other bell being organized to oP-
erate with a heavy negative alternat'en of cur-
rent which will actuate its armature in oppo-

sition to the biasing trend, and a light posi-
tive alternation of cnrrent which will assist

the biasing trend in the operation of its arma-

ture in the direction of .its normal position,
means for producing the required heevy and

light alternations of current for seleetlvelv

operating the bells, the means consisting of |
an elternetmcr-cnrrent generator and sources

~ of positive steaclv current and negative steaclv
~ current, and apparatus to connect either posi-

35

tive or neo‘&twe current in multiple with the
elternatmtr generator when operating either
bell to bhe exelnsmn of the other, substan-

| -tlelly as described.

40
ized bells’ connected

45

10. In a pertv-fhne telephone svstem the
combination with a

therew1th for selective
signaling, said bells being biased in opposition

to each other by the wewht of their moving

elements one of said belle lOGII]‘J‘ organized to |

operate W1t11 a heavy positive alternemon of

current which will actuate its armature in oP-

position tothe gravitational trend, and alight
negative. elternatlon of current whleh wﬂl as-
sist the o"rewtatlonal trend in the operation
of 1ts armature in the direction of its normal
position, the other bell being organized to OP-
erate Wlth a heavy negative elternamen of

. current which will actuate its armature in op-

55

60

position to the gravitational trend, and a light
p05‘1twe elternetlen of current Whlch will as-
sist the (TI“lVll}atIOD&l trend in the operation of

its armature in the di rectmn of its normal

position, and means adapted to be connected
with the line-circuit
keys for producing the required heavy and
light altern ations of current, the means con-

- sisting of an alternating-current generator

.65

“and a source of steady eurrent connected 1n

multiple with the alternating- current gener-
ator, substantially as desembecl

‘sist the
of said
the central station orﬂ'amzed to connect sult-

line-circuit, of -two polar-

by means of suitable |

11 In a party-line telephone system, the
combination with two metallic limbs entendlnw

from the central station through four Snbete— =

tions, of a telephene set at each of sald substa-
tions connected in a normally open bridge ex-
tending between the two metallic limbs, w hel e-
by the telophone set at any one of the substa-
tions may be individually connected between
the metallic limbs, a polarized call-bell at each
of said su bsta,_tmne, two of said call-bells being

70

75

oppositely biased and connected between one

of said limbsand the ground in their operative

condition, the remaining two call-bells being

opposﬂzelv biased and eenneeted between the

other limb and ground in their operative con-

dition, the call- bell being organized to re-
quire a majoralternation to actuate the bhiased
moving element in opposition to the biasing

force thel eof, and a minor alternation to as-
biasing force 1n the retracting stroke-

Jlasecl moving element, four l{eys at

able alternating current over the metallic

limbs for Seleetlvely operating the four bells,
two of said keys being connected with posi-

tive steady current and an alternating-current
generator In multiple for prednelnﬂ' the re-

qnlred major and minor alternations for oper-

ating the two similar biased bells on either
Inetellie limb, and means in series with the
SteadV current source to prevent

positive
short-circuit of  the nlternatlnﬂ -current gen-

~erator, the remaining two l{eye being con-

nected with negative steady current and said

'alternatmg generator in mnltlple for produc-
‘Ing the required major and minor alternations

for operating the remaining two similar bi-

ased bells on either rnetelhe limb, and means .

in Series with the negative ,steedy current
source to prevent short-circuit of the alter-

| nating-current generator, Slesmntla,llV as de-

Scmbed | . |
12. In a pertv-lme telephone system, the

9o

IQO

105

combination with a line- circuit, of two epno- |

sitely-biased call-bells eonneetecl therewith in

their operative condition, one of said bells
belng organized to responcl to 4 major posi-

tive elternatlon and a minor negative alterna-

tion; and the other bell. belnfr organized to
responcl to a major negative alternmon and
8 minor posmve elternntlon and means or-

cganized to selectively ring elther one of the

ILO

IT5

bells to the exclusion of the other, the means

consmtmﬂ* of an alternetlnﬁ'-enl 1"ent oenera-
tor, and a source of steady current conneeted

120

in. mnltlple with sald alternating generator .

bell, and a key to substitute a steecly—eurrent
source of opposite polarity in the act of se-
lectively ringing the oppositely-biased bell,

current source to prevent short-circuit of the
alternating generator, enbstantlelly as  de-
ser 1becl __

for smtebly counteracting one ellsernmtlon or
half-wave in the act of seleetwely rnging one

125

and a res1etenee-eo1l in.series with the eteedy— -
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13. In a party-line telephone svstem, the
combination with a line-circuit, of two 0] poO-
sitely-biased call-bells connected therewith in

their operative condition, one of said bells
being organized to leqpond t0 & major posl-
tive d]teﬂ}‘tthH and a minor negative alterna-
tion, and the other bell bemg organized to
respond to a major negative alternation and
a minor positive alternation, two keys for se-
lectively ringing the bells, an alternating-cur-
rent generator, a source of posmwe steadv
current, and a Csom"ce of negative steady cur-
rent, one of said keys bemg organized to con-
nect, the alternatinge generator and the source
of positive steady current in m ultlp e for pro-
ducing the major positive and minor negative
_ the other key being organ-
1zed to connect the alternating generator and
the source of negative steady current in mul-
tiple for produemw the major negative and
minor positive alternations, and a resistance-
coil in series with the steady-current sources
to prevent short-circuit of the alternating
generator while ringing either one of the
biased call-bells, Sub%tantlallv as described.
14. In. a p‘wt‘yf—-lme telephone system, the
combination with a line-circuit of two polar-
1zed call-bells connected therewith for select-
ive signaling, said bells being biased in Op-
position to each other by the wewht OT oTavi-
tational trend of their moving “elements o
gong-striking mechanism, one of said Jells
bemO‘ orﬂ'amzed to oper ate with a heavy posi-
tive altel nation which will actuate its gong-
striking mechanism in opposition to the gravi-
tational tr end, and a light negative alterna-
tion which will assist the gravitational trend
1n operating the gong-striking mechanism to-
ward 1ts normal position, the other bell being

organizéd to operate with a heavy negative

alternatlon which will actuate its 001*10-%1111-
Ing mechanism in opposition to the oravita-
tional trend, and a light positive alternation
which will assist the oravitational trend 1in
operating the gong-striking mechanism to-
ward its normal position, two keys for select-
1vely ringing the bells, an alternating-current
generator, a source ot positive steady cur-
rent, and a source of negative steady current,
one of said keys being organized to connect
the alternating generator and the source of

positive steady current in multiple for pro-

~ducing the heavy positive and light negative

55

60

65

the light positive

alternations, and the other key belng organ-
1zed to connect the alternating generator and
the source of negative steady current in mul-
tiple for producing the heavy negative and
alternations, and a resist-
ance-coll 1n series with the steady-current
sources to prevent short-circuit of the alter-
nating generator while ringing either one of
the biased call-bells.su bst‘mtlallv asdescribed.

15. In a party-line telephone system, the

combination with a line-circuit, of two call-
bells connected therewith for selective signal-

steady current whi.

768,272

g, sail bells bemg oppositely biased hy the

welght of their moving elements, one of said
hells being organized to operate with a heavy
positive alternation which will actuate its
armature 1n opposition to the gravitational
trend, and a light negative alternation which
will assist the gravitational trend 1n the oper-
ation of 1ts armature i the direction of 1ts
normal position, the other bell being organ-
1zed to operate with a heavy negative alter-
nation which will actuate 1ts armature i op-
position to the gravitational trend, and a light
positive alternation which will assist the
oravitational trend i the operation of 1ts ar-
mature 1n the direction of 1ts normal position,

means to produce selective signaline-current
with heavy and hght alternations to ring said
bells, the means consisting of a source of posi-
tive steady current, and & source of negative
steacly current, and mechanism to engage
either source of steady current with the line-
circult while ringinge one hell to the exclusion
of the other, and an alternating-current gen-
erator bridged with the enmwml source of
le ringing:, ¢ and a resistanco-
coil In the engaged steady-current path, subh-
stantially as described.

16. In a party-line telephone system, the
combination with a line-cireuit, of two polar-
1zed call-bells connected therewith for select-
ive signaling, saiwd bells being oppositely bi-
ased by the weight of thelr moving clements,
and adapted to be runge by means of an alter-
nating current with one alternation or half-
Wave of orcater potential than the alternation
or halt-wave of opposite sign, an alternating-
current generator, a positive C;I(wh—umm]t
generator, and ancgative steady-current gen-
erator, and means to conneet the alternating-
current generator and either of the steady-
current generators m multiple and with the
line-cireuit for selectively ringinge either of
the call-bells to the exclusion of the other, sub-
stantially as described.

17. In a party-line telephone system, the
combination with a line-circuit, of two polar-
1zed call-bells connected therewith for select-
1ve signaling and arranged to be biased 1 op-
position to each other hy the weight of their
movine elements, an altorn: tine-current gen-
erator leapted to he connected with the line-
circuit I the act of selectively ringing the
bells, and a source of posttive steady current
adapted to be connected in multiple with the
alternating-carrent generator for producing
suitable selective alternatine current for ringe-
ine the positively-biased hell, and a source of
negative steady current adapted to bhe con-
nected 1in multiple with the alternating-cur-
rent gencrator for 1)10(111&111“ suitable seleet-
ve ;111:@1 nating current for ringinge the nega-
tively-biasec bell substantially as deseribed.

18. In a par Ly’ line telephone system, the
combination with a line, of two call-bells asso-
clated therewith and biased 1 opposition to

70
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- gong-striking meohenlsm one  of
L5

- TesgTe

..eaeh other by the Welo'ht of their UonO-stml{—
ing- mechanism, an ‘th@t‘]ﬁl&tlno current gen-
erator agsociated with the l1ne in the act of
__-Seleetlvely ringing either call-bell to the ex-
clusion of the other, and a source of steady
current bridged with said generator for con-
verting the. altermtlno* current generated by

said generator Into seleetwe sl nelln o-current,

and a resistance-coil in series Wlth the steady-;
current source, substantially as described.
.19, In a party-line telephone system, the
‘combination with a line-cir cuit, of two polar-

1zed call-bells biased by the Weloht of their

be1n0‘ ad Justecl to respond to maj

i alternations and minor negative alternations,

" 20

and the oppoe1telv-blaeecl Dell being adJnstecl
to respond to major negative alternations and
minor positive alternations, an alternating-
‘current generator associated with the line in
the act ol selectively ringing either call-bell
to the exclusion of the other- and a source of

steady current bridged with sald generator

.for converting the elternetm@ current gener-

3¢

35

.40

‘alternating-current. generator and
‘connect the same with either limb of the line, |
ith said
generator for converting the elternetlnﬂ' cur-
rent generated by said generator into eeleot—
ive ewnehn-ﬁ'—om rent, and a resistance-coil in

ated by said generator into suitable major and
‘minor elternetlons and a resistance-coil in se--

ries with the steftdy -current source, substan-
tially as described.

20. Inaselective ringing

of four . polarized call-bells biased by the
Weloht of their gong-striking mechanism, two

of sa1cl bells loemo' oppoeltely biased and asso-
ciated with one limb of the line, the remain-.

ing two bells being oppositely biased and as-
sociated with the other limb of the line, an

a source of steady current brideed w

series with the eteady -curr entsource, substan-

- tially as described.

45
‘combination with a line-circuit, of two oppo-
sitely-biased call-bells connected therewith 1n.

21. In a party- l1ne telephone system,. the

~their operative condition, an alternating-cur-

55,

60

65

rent generator, and a source of steady cur-

rent connected in multiple therewith for pro-

ducing alternating selective signaling-current

with one alternation of greater potentla,l than

the alternation of opposite sign, and means
to connect said generator and source of steady

current with the line- en*emt snbetentlelly as

desorlbed -
22. In a party-line telephone eystem the

| combination with a line- circult, of two OpPO-
“sitely-biased call-bells oonneeted therewith in

their operative condition, selective signaling
apparatus for pI‘OClllClI]O’ selective sw‘nehnﬁ'—

~current with the positive elternainons ol'
greater strength than the negative alterna-

tions for ringing one of the bells and select-
we eurrent W1th the neg atlve a,lternetlons of |

said bells
or positive

telephone system, -
‘the combination with- a metallic line- circuit,

means to

greater strength than the positive a,lternetions
| for ringing the oppositely-biased bell, the se-
lective Slﬂﬂdllnﬂ apparatus comprising an al- -

ternating-current generator and a Steecly—our-- -

rent generator eonneetecl in multiple with each
other and means associated with the line-cir-
cult lor uniting the selective signaling appa-
ratus with the line-cireuit when ringing either

call-bell to - the exclusion. ol the other sub- -

stantially as described.

23. In a party-line system, the eomb1na-.
tion of two oppositely-biased call-bells con-
nected with a line-circuis, an alternating-cur- -

rent generator.connected with the line-circuit,

and a source of steady current connected in
‘multiple with said generator for converting
‘the alternating current generated by said gen- -
erator into seleetw

stantially as described.

10*na,11n0'-enrrente enb-

24. In a party-line system the eombme-
tion. of two 0pp051tely—-b1esed call-bells con-

nected with a line-circuit, an alternating-cur-

75
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rent generator and means to connect the same.

with the line- -circuit, a source of steady cur-

rent bridged with said generator for convert-
ing the elter nating current generated by said
generator into eeleetwe swnehnw currents,

9o

and an impedance in series with the steedv-: -

current source, substentmlly as described.
95. In a seleetwe ringing . telephone sys—

tem, the combination Wlth a metallic line-cir-
“cuit, of four biased call - bells, two .of said
bells being oppositely biased encl 1In opera-
tive relation with one limb of the metallic
' circuit, the remaining two bells being oppo-

95

106G

sitely bl&SP_Cl,and in _operetlv,e relation with

‘the other limb of the metallic circuit, an al-

ternating-current generator, and a source of
steady current bl"IClG‘eCl Wlth said generator

for converting the current generetecl__ by said
~generator 1nto selective signaling alternating
currents, and an 1Inpeclanee in series with the'

105 -

steady- current source, and means to connect -

the selective signaling-current with' either
lnnb of the Ineta,lhc circuit for selectively

110 -

ringing one of the biased eell bells, substa,n-_ |

tlELllV as described.

- 926. In a party-line telephone Svstem the I,
combination with a line-circuit, of two oppo-
“sitely-biased call-bells eonneeted 1n operative

relation therewith, one of said bells being
organized to I‘GSpOI]d to a major positive alter—

the other bell being organized. to respond to a
major negative elternetlon and a minor pOSl-
tive elternetlon an alternating-current gen-

erator, and a source of steady current brld oed

I15

_nth1on and :a minor negative alternation, and

120

with Selcl O"eneretor for converting the eurrent :

gener a,te(:l by said generator into major and

‘minor. a,lterneuone,, and. an impedance in se-
ries with the Steacly-eurrentsource, and means
‘to connect the generator and steady-current

source with the line-circuit in the act of se-
lectively ringing either call-bell, eubstanmelly
S cleserlbed

I.25
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steady current and the alternating -current
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97. Tn a party-line telephone system, the | series with the steady-current source, sub-

combmatwn with a line-circuit, of two oppo-
sitely - biased call - bells connected in opera-

tive relation therewith, a source of positive
steacly current, and a source of negative steady
current, and an alternating - current genera-
and means to connect either source of

generator in multiple and with the line-cir-
cuit 1n the act of selectively ringing one bell
to the exclusion of the OthOI substﬂmtmlly A4S

| described.

28. In a party-line telephone system, the

‘combination with a line-circuit, of two oppo-

sitely-biased call-bells connected in operative
relation therewith, one of said bells being or-
ganized to respond to a major positive alter-
nation and a minor negative alternation, and
the other bell being organized to respond to
a major negativealternation and a minor posi-
tive alternation, a source of positive steady
current, and a source of negative steady cur-
rent, and means to connect either source with
the line-circuit in the act of selectively ring-
1ng one of the biased call-bells, and an alternat-
ing-current generator bridged with the steady-
current source for producing the required
major and minor alternatlons when ringing,
and an impedance in series with the steady-
current source, substantially as described.
29. Inaselective ringing telephone system,
the combination with a mem,.hc l1ne-cirecuit,
of tour biased call-bells, two of said bells be-
ing oppositely biased and in operative rela-
tion with one limb of the metallic circuit, the
remaining two bells being oppositely biased
and in operative relation with the other limb
of the metallic circuit, a source of positive
steady current, and asource of negative steady
current, and means to connect either source
with the limbs of the metallic circuit in the
act of selectively ringing one of the bhiased

call-bells, and an cﬂtel nating-current gener-

ator bmdﬁed with the steftdy -current source
when ringing, and an impedance in series

with the steady-current source, substantially
as described.

80._111 a party-line telephone system, the
combination with a metallic line-circuit, of

four call-bells, two of said bells being oppo-

sitely biased and in operative relation with
one limb of the metallic ¢ircuit, the remain-
ing two bells being oppositely biased and in
operative relation with the other limb of the
metallic circuit, all of said bells being organ-
1zed to ring Wlth major and minor altert nations,

asource of positivesteady current,and a source
of negative steady current, and means to con-
nect elther source with the limbs of the 1me-
tallic circuit in the act of selectively ringing
one of the bells, and an alternatlna'-cuuent
generator bridged with the steﬁtdy current
source for pr oducir ng the major and minor al-

ternations when ringing, and an impedance in

stantially as described.
31. In a party-line telephone system, the

combination with a metalliec line-cirenit, of

two oppositely - biased call - bells associated
with each limb of the line, two of sand bells
being organized to respond to major positive
alternations and minor negative alternations,
and the other two bells bemnmg organized to re-
spond to major negati

ve alternations and mi-
nor positive alternations, a source of positive
steady current, and a source of negative steady
current, and means to connect cither source
with either Iimb of the line in the act of select-
1vely ringing one bell, and a source of alternat-
Ing cunent bridged with the steady-current
source for ploducmg the major and minor al-
ternations when ringing, and an impedance 1
series with the steady-current source, substan-
tiaily as deseribed.

32. Inaselective party-linesystem,the com-
bination with a line-circuit of two oppositely-
biased call-bells connected therewith for sie-
naling, the call-bells being organized to re-
quire a major alternation to actuate the biasced
moving element 1n opposition to the blasing
force exerted thereon and a minor alternation
to assist the biasing force in the retracting
stroke of said biased moving element, means
to produce selective signaling -current with
major and minor alternations, the means con-

sisting of a source of steady current and a

source ot alternatine current brideged together
when signaline, and a resistance-coil in series
with the steady-current source, substantially
as described.

33. Inaselective party-linesystem,the com-
bination with a line-circuit, of two oppositely-
biased call-bells connected therewith for sio-
naling, means to produce selective lemlmn-
current with major positive letel nations and
minor negative alternations to ring one bell,
and major negative alternations and minor
positive .:theuntlons to rmg the other bell,
the means consisting of a positive 5Leady—cm.-
rent generator and a negative steady-current
generator, and mechanism to engage either
steadv-cunent voenerator with the line-circuit
when ringing, *md an alternating - current
generator bridged with the eng[wod steady-
current generator when ringing, and a resist-
ance-coll 1in the engaged steady-current gen-
erator path, substantially as deseribed.

34. In a party-line telephone system, the
combination with a metallic cireuit, of two op-
positely-biased call-bells connected with eacl
limb of the line for selective signaling, one
bell of each limb of the line being organized
to require a major positive alternation to ac-
tuate the biased moving clement in opposition
to the biasine force excrted thereon and a
minor negative alternation to assist the bias-
1ng tofee in the retractinge stroke of said biased
movinge element, and the oppositely - biased
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~ call- bell on each limb of the line bemo* organ-
ized to require a major negative elternetlen
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to actuate the biased moving element in oppo-

sition to the biasing force exerted thereon and -

8 minor positive elternetlon to assist the bias-
ing force in the retracting stroke of said
bmeed moving element, means to preduee se-

lective sw‘nelme—eurrent with major positive

elternetwne and minor negative a,lternatlens

to ring two of said bells, and major negative
'altemetlons and minor positive alternatlons

to ring the remaining two bells, the means

“consisting of a source of positive steady cur-

rent and a source of negative steady current,
and mechanism to engage either ct rrent Wlth

either limb of the metelllc circuit when ring-

ing one bell to the exclusion of the ethers,
and an alternating-current generator bridged
with the eno'eﬂ'ed steady current when ring-
ing,and & resistance-coil in the en gaged Stead
current path, substantially as desembed

. 99, In a party-line telephone system. the_
combination of two epposﬂ;ely blased call-
Dbells associated with a line-cireuit for selective

signaling, means to produce an alternating se-
leetwe signaling-current, the means consist-
ing of a source of posﬂswe steady current and

a source of negative steady current, and mech- -

anism to engage either source Wlth the line,
and an &11361 nating-current generator brldcred

“with the eneaoed source of steady current
when sw*nahng.. and a resistance-coil in series
with the engaged steady-eurrent source, sub- .

stantially as deeembed |

36. In a party-line telephone system, the
combination with a line-circuit, of two oppo-
sitely-biased call- bells connected therewith for
selective signal ing, ‘selective signaling appa-

ratus for producing positive a,lternetlens of

oreater strenn'th than the negative alterna-
tions to ring one bell, and negative alterna-

tions of greater streng_th than the positive al-

ternations to ring the oppositely-biased call-

bell,the selective signaling apparatus compris-

Ing an alternatmﬂ'—current generator, a posi-
tive steady-current generator, and a negative
steady - current generator, means assoeleted
with the hne—-elremt and generators to engage

| etther steady-current generator singly and the

alternating-current generator in multiple for
pr'oducmﬂ* selectwe current for operating
either call-bell to the exclusion of the other,
anderesmtanee coilin the engaged steady- -Ccur-
rent-generator path to prevent short-circuit
of the alternating generator Whﬂe ringing,
substantially as described. R

37. In a party-line telephene system, the
combination with two metallic limbs extend-
ing from. thecentral station through four sub-

| eta,tlons of a telephone set at each of said sub-

stations ‘connected i in a normally open bridge

whereby “the telephone set at any one of the
substations may be individually connected be-

tween the metallic limbs, a biased call-bell at

each of said substations connected between one

Jimb and the ground, all ef sald bells being
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extending between the two metallic hmbs '

organized to ring with major and minor alter- N

nations, an altematmw—eurrent generator,
sourece of positive Steedy current, and a souree

of negative steady current, mechanism to en+ -

oagoe “either source of steady current with
e1ther metallic limb for selective signaling one

bell, the alternating-current generator bemfr
connected in multlple with the engaged source
ot steady current for produemw the required
major and mihor alternatlons, and .a resist-

ance-coll in series with the encrae-ed steady-

current source, substantially as desel 1bed.
In witness Whereot I have hereunto sub-

o

seribed my name in the presence of two wit-

nesses.

- " THOMAS C. 'D_RAKE.
Witnesses: |

A. Durpin,

K. J. AvRIiCcK.
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