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PARTY-LINE SELECTIVE SIGNALING SYSTEM. ' .

To all whom it may concern: o .
Be it known that I, Crarces E. SCRIBNER,
citizen of the United States, residing at
Jericho, in the county of Chittenden and
State of Vermont, have invented a certain
new and useful Improvement in Party-Line
Selective Signaling Systems, of which the
is a full, clear, concise, and exact
description. P .
My invention relates to party line selec-,
tive signaling systems, and is an improve-
ment upon that party line telephone sig-
naling system which is illustrated, described
and claimed in Patent No. 555,725 to Angus
S. Hibbard, dated March 3rd, 1896. This.
largely employed,
and under the most favorable conditions has
been found satisfactory. - I
In the practical operation of the system
some modifications were introduced, among
which I would mention that in each of the

‘branches to ground at the different sub-

sceribers’ substations there was included with
about six thousand
added to the' resist-
ed, which was about

chms, this resistance,
ance of the bells emplo
a thousand chms, ma
ohms resistance or thereabout in each
ground branch at each of the substations of
a party line. Notwithstanding all the im-
provements or changes that were -thus in-
troduced into the Hibbard system, diffi-
culties were encountered in connection with
the operation, not only of the individual
bells, \mt also in the operation of the super-
visory relay and the line relay, due to line
leakage, necessarily, inherent in“the system,
and to earth voltages.  TInstallations of that
prior system in® which the telephone lines
arve in proximity to power circuits, result-
ing in earth voltages, and also-where the
telephene lines themselves var in length,
capacity and resistance, and where the va-
rious substations upon-a given line are at
widely diffcrent distances apart, have been
found quite unsatisfactory and even 1nop-
erative on account of the cross ringing of
the bells, such cross ringing or false signal-
ing resulting from some unfavorable condi:
tion at another station of the same line.
Earth potentials, as is well understood,
may be thirty or forty volts where tele-
phone lines are installed near electric rail-
way: and other utilities which employ elec-
trie current sent over wires and to ground.
Variations in the voltage and frequencies of
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"{ the signaling current
‘load increase t

‘unfavorably as

| margin between
uired to- make the leakage moderate and.

shall . be enough .
current to ogerate the bells is not wide.

“desirable to decrease to

ng seven thousand-

speed of the %:anerator and variations in
already enumerated, and have resulted so
to render the Hibbard sys-
tem, if not wholly inoperative, at least ex-
ceedingly unsatisfactory. It will further be
uhderstood that in the Hibbard system the
the high resistance re-

the requirement that there

Even when the greatest care is taken there
will be some normal flow of battery cur-
rent which in the interests of economy it is

consistent with practical operation. The

bells or ringers at the different stations are -

biased. Pulsating current of the plus -sign
will accordingly operate a bell ‘biased in a
Eiven direction, while the same bell will not

e rung when traversed by pulsations of the
opposite sign. - ) ‘ :

My invention is designed to avoid all the
objections to t
been enumerated. . .

Speaking generally, my, invention consists
in providing condensers in connection with
the circuit of each party line substation,
each condenser being in parallel with or
shunted by. a very high resistance, the con-
nection to ground at each substation being
made through a biased bell. Each bell is
preferably mechanically attuned to cause
the bell in each case to res ond with maxi-
mium effect when traversed by current of the
lowest practical voltage and frequency.

In carrying out my invention, I have

found that a pulsating current of a peculiar

wave form is very desirable if not essential
to the commercial success of my system.
The ordinary pole changer produces circuit
waves which are abrupt, increasing almost
instantly to a maximum and then receding
to zero in the same abrupt way. The ordi-
nary generator produces a wave
is only less abrul;t, the upper corners, so to
speak, of the pulsations eing rounded off.
Theoretically, the form which I would pre-
fer is one in which a single impulse in-
creases to ‘its maximum abruptly and then
falls away gradually to zero.

The atiuning of the Dells is an important
feature of my invention. The bells may be
constructed to respond best when the gener-
ator is constructed and operated to send
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pulsations at the rate of sauy a thousand
pulsations per minute, the voltage im-
pressed upon the line being at the same time
only of the amoennt which is adapted to
cause the Lells to operate in a satisfactory
nnner; that is to say, I attune or weight
the bells so as to be in harmony with the
wmonnt of voltage and number of iapulses
produced when the generator is operated at
its practieal minimum of speed, such speed,
for example, as will cause a thousand im-
pulses a minute upon the line, or some speed
near the practical minimum. In case the
speed is inereased, the number ‘of impulses
will be inereased in like ratio, and the bells
heing nttuned or weighted, the incrense in
the frequency of the impulses will make
their effect upon the be&ls less effective.
That is to say, if the number of impulses
shall be inereased above the rate of a thou-
sand a minute, this being a normal rate fo
which the bells have been attuned, the in-
crease in fregqueney will make their elfect
upon the bells less, <o that the bells will be
less linble to ecross ringing. Accordingly,
when on inerease in voltage due o inerense
in speed of the generator, the tendency to
cross ringing would be amplificd on account

of the incrense in the. discharge from the’

condensers, this inereased tendency due to
incrense in voltage will be offset or made
harmless on account of the inerease in the
number of pulsations when the bells nre at-
tuned to the lower rate of vibration in ac-
cordance with my invention, By weighting
o attuning the bells so that they will op-
erate with lhe desived eflicieney " when the
speed of the generator is moderate, T am en-
abled to maintain such desired eflicieney in
the aperation of the bells when the speesd of
the generntor is considerably inereased, he-
eatise the negative offeet ennsed Ly the in-
crense of pulsations is oflset o counter-
Lalanced by the positive effeet vesutting
from (he inerease in the valtnge of the pul-
sations due to the incecase of the .~'|wm\ of
aperntion. [ wn thus enabled (o eause the
bell of a station whigh it is desired (o signnd
to respomdy, while at the swne tine, h«-l's
of other stutions nre prevewted Trom eross
ringing, ’

My invention will be mere eendily wnder.
st by referenee (o the acvampanying
drawing, wherein -

Fignve 1 illastentes o fone-puety line e
enil connected with eentenl olliee npparntus
in necorduance with oy inventions e, 2

iHstrates gl'nrhit'n”_v the form of puloa-

tion produesd by - the  oedinaey pole-
chnpgeers Fig, 3 illosteates the fornn of pul-
sution produced by the ondinney genern-
tors g 4 illusteates the form of pualsa-
tion which T consider in theory most prae-
tieal il eflicient in iy systemy Fig, 5 illus.
trates the form of pulsation whieh 1 linve
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used in actual practice and which has
proven eminently satisfactory; and IMig. 6
lustrates the conformation of the pole
pieces of a generator adapted to prodiee the
form of pulsation illustrated in Tig, 5.

Like parts anre designnted by similay
characters of reference throughout the sev-
eral views.

In Fig. 1T have illustrated only so much
of a party line telephone civenit us is nee-
essury to malke clear the nature of my in-
vention. It will be seen that the telephone
line circuit consisls of two limbs, 1, 2, ox-
lending from the central office out throngh
four substations A 13 C D, At the contreal
office is provided the usual cut-off relay
3, and the line relay 4. The line is shown
connecied with springjack switches 5, 6 and
7, as would De required in a multiple sys-
temn, though the mnltiple arvangement is not
a feature of iy invention. ‘The lanb 1 ix
Lranched to ground throngh substations D
and C. Limb 2 is branched to ground
throngh substations B and A. The ringer
8" at substation A ix biased to respond to
negalive impulses. The vinger 9 at subsia-
tion B is biased to vespond to pasitive im-

pulses. AL station C the ringer 10 will re-
spondd - to negative  dmpulses, while  the

ringer at substation D will vespond to posi-
tive impulses.

In the gron] branches of the different
substations T place condensers. each con-
denser being in shunt of a very high non-in-
duetive resistanee,  The condensers 12 may
vach hnve a eapacity of say two microfarads,
and the resistanee 13 abont the same may
he of say sixty thousand ohms, T prefer-
ably wake the ringees 8, 9, 10 and 11 cach
of about twerty-five hundred olins vesist-
anee. They  will have also necessarvily
rather high impedance. The teanswitter 19,
the peceiver 15 amd the felephone switeh-
look 16 are of the txual form and way he
connected in any well-known manner,

Referving (o the conteal office appueatus,
the Tine veday 4 will e of any vsual con-
steuction and wrevanged and wdapled to op-
srade the eall sigmal 150 The cord cireait
wehedes the three part plog 18 and the
Fawitely keys 19, 200 20 and 22, corvespanding
crespechively with substations A 13 ¢ 1
The operator’s listening-in key 23 will he
of usunl constraction. 1 have not shown
the operators telephone set, The super-
visary velny 24 s connected with the copd
peivenit in the ardinary manner (o control
Cthe elearing-ont <ignal,

o have represented the vinging generator
in the wsmal digemmatie form,. I s
adapted as =hown to hmpress upon the line
cither alternading earrent or positive pulsa-

tiuns or negative pulsations, necording (o
L ihe connection made. - The key 25, whieh is
[adupted (o make conneetion with the brush
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~ 26 which controls the alternat-ixig cui-reﬁ,b, is
“used when it may be desired to signal the

substation upon a non-party line; such a

_single station is ordinarily provi(ied .with

the usual polarized ringer. Krom brush 27
E_ositive pulsations will be derived, and from
rush 28 negative pulsations. The attuning

" of the bells is brought about by making the
" bell -striker of the desired weight with re-

)

spect to the striker rod. The inertia of the

striker will-thus be made sufficient so that
pulsations of the moderate or normal rate

will. be practically in-unison with the nor-

- mal movement or vibrations of the striker

15

of the ringer under operation. That is to

. say, the ringers are constructed so that they

- 20-

will respond with maximum effect when
traversed by current of the lowest practical
frequency. : S

The form of the pulsations of the current

is important in connection with the charg-

ing and discharging of the condensers. Let

~ us assume that key 22 is depressed when the

5

plug 18 is inserted in the springjack of the

iine. The pulsating current scting through

the condensers will cause the signal to be
given by the ringer 11. The condenser 12

~.1n the same’ circuit with-ringer 11 will be

30

charged abruptly b% pulsations of the form
shown in Fig. 5. The discharge, however,
will be gradual. It will be apparent.that

" when current made up of positive impulses

85

is sent through ringer 11 that the same kind
of positive pulsations will be sent through
ringer 10, but ringer 10 is biased oppositely
to ringer 11, ani therefore, will not re-

. spond.  There is, however, current produced

40

45
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of the negative polarity through ringer 10
when - its corresponding condenser is dis-
charged. The object of the resistances 13 is
to give the condensers in each case a chance
to discharge in the local circuit through its
resistance instead of through the -corre-
sponding ringer, as ringer 10.

By making the form of the circuit pulsa-
tions substantially such as described in con-
nection with Figs. 4 and 5, the discharge of
the condensers is made gradual, as distin-
guished from the abrupt manner in which it
was charged, and therefore the current pro-

~ duced by the discharge of a condenser which

b5
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is necessarily of the opposite sign to that
of the pulsations of the current by which

it was charged, will be better taken care of

in the local eircuit containing the resistance
and by the impedance of the bell, and thus
a ringer which might be falsely operated if
pulsations were of the forin shown in Fig. 2

“.or Fig. 3 will not be operated if the pulsa-

tions are of the form shown in Fig. 4 or Fig.

5. In the Hibbard system there was neces-
‘sarily a waste of current going on due to

leakage through the ringer, of the station of
a given limb of a circuit, which it was not
desired to operate.

In the prior systems to which reference
has been made, not only have the ringers
been caused to operate poorly by leakage
and earth potentials, but also the signaling
apparatus at the central office,—particularly
the line relays and the supervisory relays
have been caused to act erroneously, the line
signal being: disclosed or withdrawn when
.it should not, and the clearing-out or super-
visory signal being-falsely operated by ab-
normal currehts caused to traverse the su-
pervisory relay. By the use of my inven-
tion, all these various difficulties in the op-
eration of party line circunits have been over-

where the resistances of the several lines

lines between party stations vary in length

| greatly. . . ) :
JIn Fig. 6 I have shown a detail of the

‘pole. pieces of a generator adapted. to pro-
duce the form .of pulsatory current t

forth. It will ‘be readily seen that in a gen-
eratoi ‘of. the comstruction indicated, the
armature winding will be cutting the largest
number of lines of force at the beginning,
approximately, of its rotary movement ad-

and therefore at that time carrying the peak
of the wave. As the winding continues:its
‘/movement between the pole pieces, the flux
decreasing and the number of the lines of
force cut in any given movement decreas-

the wave will gradually slope to zero and
produce thereby the form of wave desired.
It should be understood that while I have
illustrated this means. for obtaining the de-.
sired wave, since it forms no part of my
present invention, any means whereby the
desired wave form may be obtained may be
substituted. ,
While { have illustrated the telephone. cir-

switches supposed to be upon different sec-
tions of a multiple switchboard, it is evident
that my invention might be applied to sys-

other switchboards are employed. While in
the cord cireuit is shown the centralized
battery 29 and the repeating coils 30, it is
evident that my invention may be applied
to ordinary magneto systems. '

Having thus described my invention, what
I claim and desire to secure by Letters Pat-
ent is:—

‘1. A circuit extending from the central
office of a telephone exchange to two liffer-’
ent substations, each substation being pro-
vided with a ground branch, the respective
ground branches each including a condenser
having high non-inductive resistance about
the same, and a ringer of high self-induction

come, even where earth potentials exist and"

tems in which other forms of circuit and ;
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in cirenit with the condenser, the ringers at
the different substntions being oppacitely
biased, in combination with means }or send-
ing pulsating current over said circuit of
cither negative or  positive sign, whereby
cither vinger may be selectively signaled,
and cross vinging -prevented, substantially
as deseribed.

2.\ circnit extending from the central
oflice of n telephone exchunge to two differ-
ent substations, eneh substation being pro-
vided with a grownd braneh, the respective
aronnd branches each inchiding o eondenser
having high pon-inductive resistanece shunt-
ing sines wnd o hinsed vinger in cirenit with
the condenser, the ringers at the different
substations Iwing oppositely biased. in com-
bination with means for semsling pulsating
current over said eirenit of either negalive
or positive sign, the form of the pulsations
being  adapted 1o alvaptly  charge nd
cradually discharge the condensers, where.
by either ringer may he seleetively signaled,
and crosseringing prevented, substantinlly
as deseribed,

4o Inoa telephone exchange syatem, the
combination with o metalhie ehrenit
phione tine, of fome substations, each con-
nected with o sepurate beaneh to gronmd, a
ditfferent pair of sabd branch civenits being
derived from the respeetive linbs of the
metallie cirenin, the apparmtus at each sub-
station of each b including 2 condenser.
A high  nop-imdnetive resistanes shoated
about the same and e bigsed ringer, the
ringers of the pair of a given b heing
hinsed appositelvy in combination with a
wrenerstlor aml switehing appacatos at (he
central oflice adapted (o diveer pulsating
crerent ol either positive or negative sign
over the ditferent Timbs, the said vingers be-
g attomed or weivhited (o correspongd with
the rute of pailsations, an inerease in the
.~|n'|'|| of the weneriator whivh ineveasex the
rate of the impulas serving also (o inerense
the voltage, wherehy eross vinging is poe-
vented, snbstantinlly as deseribaed,

Loboa telephicne exehange signaling sys.
fenn the combimation with the eord et
atd o teleplione line extemding (o sulista-
tiens npon the line, of o souree of pualsating
current, amd Kevs in the cord civenit for di-
recting pulsativns of the desieed <ign or Qi
rectien over the ditfevent Thnbs of the line,

a biased vinger at ench of the substations,

the ringers conpveted with the same lingh
Bt oppositely hinsedon tundenser inelided
sistanee non-inductive shunt abonl eaeh eon-
denser, wherehy either vinger may be oper-

ated ol eross vinging prevented, substan-

tially as deseribied,

tele-

e series with each ringee, and o high e

1,023,483

5. The combination with a key 19, of a

crived a negative pulsating enrrent, the
limb 2 of a telephone cirenit, switching ap-
paratus for conneeting the cond cirenit with
said limb. n subseriber’s telephone station .\
provided with a condenser 12 and a high
non-inductive resistance 13 shunting  the
same, and a binsed vinger 8 in a gronnd
braneh from saicdd limb in sevies with the
condenser, snid bell being binsed (o respond
to negative pulsating curvent when connect -
ed with the generator, a second substation
upen =add line having nppaeatus nwd con-
nections the same as at stalion N, exeept
that the ringer 9 of said station B i< binsed
cppositely to respond to positive pulsating
current, wherehy the vinger 8 niay e oper-
ated withont eatising vingrer 9 (o give a false
OF Cross FHY,

i, The combination with a comdenser and
p o high indnetive vinger in civeait therewith,
cof a shont abount the condenser. ineluding
cvery high nonsindoetive resistanee, means
for bopressing pilsating cureent upon the
“etrenit inelnding said condenser and vinger,
the ferm of the pulsations being adapted
o charge the condenser abieapty and per-
mit the <ome to discharge geadually, the
vinger being binsed oppositely to the divee-
tion or sign of the enrrent, wherehy  the
ringer will not respond either by the charg-
ing impulses or by the impulsex eansed by
the discharvge of e condenser, substantially
ax deseribral,

7. The combination with a condenser and
Ca higgh ndnetive vinger in vireait therewith,
of a shunt abaut the condenser, ‘including
very high non-induetive resistance, means
for inpressing pulsating current upon the
viveuit including said condenser and ripger,
the form of the pulsations being adapted to
vharge (he condenser abruptly and permit
the e to discharge geadually, the vinger
Being binsed oppositely to the divection or
st of the esterent. nud wovinger in another
Petneh adapted to e aperated by said eur-
rent which Tails to ennse the fiest nentioged
rineer (o respond. wherehy suid fist-nien-

tioned vinger will nal vesporid cither by the
Cehnrging impulses or by the inpalses enused
[ Ly the discharege of s condenser when the
Cether el s operated, sulstantially as de-
Userilual,
o witness whereof, E hevennto subseribe
Py anune this 200 day of Febroary AL D
[HUMR

CHARLES I

Withesses:
v GooJonasses,
. Thaeas D Ceren,

SCRIBNER,
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