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UNITED STATES PATENT OFFICE. 
CHARLEs E. SCRIBNER, of. JERICHO, vBRMONT, ASSIGNOR gro wesTERN ELECTRIC 

COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINoIS. : 

PARTY-LINE SELECTIVE SIGNALING SYSTEM, 
1,023,482. 

To all whom it may concern: . 
Be it known that I, CHARLEs E. SoRIBNER, 

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 
following is a full, clear, concise, and exact 
description. . . . . . 
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 Hibbard system has been largely employed, 
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and under the most favorable conditions has 
been found satisfactory. . . . . . 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 
scribers substations there was included with 
the bell a resistance of about six thousand 
ohms, this resistance, added to the resist 
ance of the bells employed, which was about 
a thousand ohms, making seven thousand 
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, E. 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. Installations of that 
prior system in which the telephone lines 
are in proximity to power circuits, result 
ing in earth voltages, and also where the 
telephone lines themselves vary in length, 
capacity and resistance, and where the va 
rious substations upon a given line are at 
widely different distances apart, have been found quite unsatisfactory and even inop 
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 Simeline. 

Earth potentials, as is well understood, 
may be thirty or forty volts where tele 
hone lines are installed near electric rail 
ways and other utilities which employ elec 
tric current sent over wires and to ground. 

specification of Letters ratent. 
Application filed April 18, 1908. Serial No. 427,955. 

speed of the generator and variations in 
already enumerated, and have resulted so 
unfavorably as to render the Hibbard sys 
tem, if not wholly inoperative at least ex 
ceedingly unsatisfactory. It will further be 
understood that in the Hibbard system the margin between the high resistance re. uired to make the leakage moderate and 
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the signaling current due to changes in 
load increase the difficulties which I have 
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the requirement that there shall be enough 
current to E. the bells is not wide. 
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 
desirable to decrease to the lowest amount 
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 
iven direction, while the same bell will not erung when traversed by pulsations of the 

opposite sign. My invention is designed to avoid all the 

75 

objections to the Hibbard system that have . 
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 respond with maxi 
mium effect when traversed E. 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 form which. 
is only less abrupt, the upper corners, so to 
speak, of the pulsations being 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 at uning of the bells is an important 
feature of my invention. The bells may be 
constructed to respond best when the gener 

Variations in the voltage and frequencies of ator is constructed and operated to send 
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pulsations at the rate of say a thousand 
pulsations per minute, the voltage lim 
pressel upon the line being at the same time 
only of the amount which is adapted to 
ause the Uells to operate in a satisfactory 
nunner; that is to say, I attune or weight 
the bells so as to be in harmony with the 
annotint of voltage and number of il.hpulses 
produced when the generator is operated at 
its practical minimum of speed, such speed, 
for example, as will cause a thousand in 
pulses a minute upon the line, or some speed 
near the practical minimum. In case the 
speed is increased, the number of impulses 
will be increased in like ratio, and the bells 
lcing at tuned or weighted, the increase in 
the frequency of the impulses will make 
their effect upon the E. less effective. 
That is to say, if the number of impulses 
shall be increased above the rute of a thou 
sand a minute, this being a normal rate to 
which the loells have been attunel, the in 
crease in frequency will make their effect 
upon the bells less, so that the bells will be 
less liable to cross ringing. Accordingly, 
when on increase in voltage clue to incrense 
in speed of the generator, the tendency to 
('ress ringing would be amplified on acco Int 
of the increase in the discharge froit the 
condensers, this increased tendency due to 
increase in voltage will be offset or male 
harless on account of the increase in the 
in Iber of pulsations when the bells are at 
inel to the lower rate of vibratif it in ac:- 

cord:lice with my invention. Iy weighting 
i' at nig, tie bells so that they will p 

erate will he desired elliciency when the 
specil of the generator is molerate, l an en 
allel to maintain sich desire cliciency in 
the ceratioi of the bills when the specil of 
tle generator is consile rally increasel, bi 
cause the 'gitiv" ("Tet 'list lay the in 
crease if ulsat it is is to itset r ('outer 
alarici'il y the pisitive effect rest iting 
?iri le it "ri"ast' in the voltage if the pill 
s: it is lite to thi' in '''us' if the F. (f 

('ratic. an its 'i allel to 'it is tic 
It'll of a statin whili it is lesi'i' () sigil 

respoil, while at the saic init', bells 
if it it'i' stations ai'i: it’ \''It'l fi'i it 'I' is 
iii) gig. 

Mly invention will lit: it re. It': lily it l'I'- 
st till by referen't: li" ai'i'i ilii i ying 
(ii'awing, wherein - 

Figure 1 illisiri's it ?tir-narty line cir 
fit. c 1 ("it's with '' trial flic'' airl t t is 
it in?":ordlai 't' will y if v ("Iti in ; lig. 2 

it in proli'' by the M'lilitary ill 
('liger; lig. 3 illist rates the firii i? pil 
sat fin roticed by the trilinary geira 
tr; Fig. 4 illustrites, lic form of pialsit. 
it in, whicle insider in theory! is re 
tical title?i'it' it ill y syst"; lig. 5 illis 
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used in actual practice and which has 
proven eminently satisfactory; and lig. (3 
illustrates the conformation of the pole 
pieces of a generator adapted to roit"ctine 
form of pulsation illustrated in Fig. . 

Ilike parts are desigliated by similar 
characters of reference throughout the sev 
eral views. 

In Fig. 1 I have illustrated only so much 
of a party line telephone circuit as is nec 
essary to make clear the nature of nay in 
vention. It will be seen that the telephone 
line circuit consists of two limbs, 1, 2, ex 
tending from the 'entral office it through 
four substations A 3 ( 1). At the central 
office is provided the usual cut-off relay 
3, and the line relay 4. The line is shown 
connected with springjack switches ii, (3 and 
7, as would be required in a multiple sys 
te, though the nultiple arrangement is it it 
a feature of my invention. The limb is 
branched to ground through substations 1) 
and C. inh 2 is loranched to groun 
through sulbstations 3 and A. The ringer 
8 at substation A is biased to respond to 
negative impulses. The ringer 9 at sub-a- 
tion T3 is biased to respond to positive in 
pulses. A station C the ringer 10 will re 
spond to negative impulses, while the 
ringer it sil station I) will respond to losi 
tive in pulses. 

In the grunt branches of the different 
sil stations I place condensers, each ("on 
(leiser being in shunt of a very high non-in 
tlictive resistance. The condenser's 12 may 
each have a capacity of say two microfarads, 
and the resistance 13 all at the sile may 
It i? say sixty housand ohms. prefer 
ally lake the ringers 8, 9, 10 and l l each 
of a lot wenty-five hundred olins resist 
ance. They will have also necessarily 
rather high in pelance. "The transit ter i. 
the receiver 15 at the leite switch 
hot ilk li are if the tsal firin and lay lie 
('1'('t' in aty well-known laint''. 

li'?"rring the 'i'i i ral fli'i alpi rafts. 
it lie I'lly will it i? tiny tistial ' - 

strict it at 'I'll gil at a litti to - 
:''' tit 'all signal 1. The 'ir 'i'i'i 
it it'll's lit' three art plug is an ille 
a will keys 2, 20, 21 til 22, 'tii's incing 
Irist" lively with sila; it is A 3 ( !). 
"I'll i'it's list eig. in key 2:3 will is: 

f is a 'list "it" ii. lay in it at win 
tle operator's telephone set. "The super 
visi'y rely 2 is conic't ('il with the 'i' 
'i'i'it in the tril. ry in a tier. 'intil ' 'l'airing-ti signal. 

I have represent ('il the ringing gi'er (ii 
in thi' is a ligital in it for. It is 
a latel as slit win to inir'ss upon the line 
it "r alternating 'irri' it or positive pils:- 
tilts i' ('gitive it sations, it: 'I'ling 

| Fireford. The key 25, which is 
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26 which controls the alternating current, is In the prior systems to which reference 

of the bells is brought about by EEE the bell striker of the desired weight with re 

mal movement or vibrations of the striker 
15 

say the ringers are constructed so that they 
will respond with maximum effect when 

20. 

us assume that key 22 is depressed when the 

in the same circuit with ringer 11 will be 
30 

when current made up of positive impulses 

35 

spond. There is, however, current produced 

40 

45 

50 

used when it may be desired to signal the has been made, not only have the ringers 
substation upon a non-party line; such a been caused to operate poorly, by leakage 
single station is ordinarily provided -with and earth potentials, but also the signaling 
the usual polarized ringer. From brush 27 apparatus at the central office particularly 
ES pulsations will be derived, and from the line relays and the supervisory relays rush 28 negative pulsations. The attuning 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 currents 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 circuits have been over 

spect to the striker rod. The inertia of the 
striker will athus be made sufficient so that 
pulsations of the moderate or normal rate 
will be practically in-unison with the nor 
of the ringer under operation. That is to - 

where the resistances of the several lines 

traversed by current of the lowest practical frequency. 
The form of the pulsations of the curren 

lines between party stations vary in length 

is important in connection with the charg- pieces of a generator adapted to pro 
greatly. . . 

ing and discharging of the condensers. Let duce the form of pulsatory current t 
plug 18, is inserted in the springjack of the ine. The pulsating current acting through 
the condensers will cause the signal to be 
given by the ringer 11, The condenser 12 

forth. It will be readily seen that in a gen 
erator of the construction indicated, the armiature winding will be cutting the largest 
number of lines of force at the beginnin 
EEE of its rotary movement 

8 
- . jacent the po charged abruptly by pulsations of the form 

shown in Fig. 5. E. discharge, however, 
will be gradual. It will be apparent. that and therefore at that time carrying the peak 

of the wave. As the winding continues its 
hovement between the pole pieces, the flux 
decreasing and the number of the lines of 
force cut in any given movement decreas 
ing owing to the recision of the pole faces, 
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 

resistance instead of through the corre- desired wave form may be obtained may be 
sponding ringer, as ringer 10. substituted. . 
By making the form of the circuit pulsa- While I have illustrated the telephone cir 

M 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, and, therefore, will not re 
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 

come, even where earth, potentials exist and 

In Fig. 6 I have shown a detail of the 

pieces, (the armature in the 
figure being driven in a clockwise direction) 
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O 
tions substantially such as described in con- cuit as a metallic circuit and shown three 
nection with Figs. 4 and 5, the discharge of switches supposed to be upon different sec 
the condensers is made gradual, as distin tions of a multiple switchboard, it is evident guished from the abrupt manner in which it that my invention might be applied to sys 
was charged, and therefore the current pro-tems in which other forms of circuit and 
duced by the discharge of a condenser which other switchboards are employed. While in 
is necessarily of the opposite sign to that the cord circuit is shown the centralized 
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of the pulsations of the current by which battery 29 and the repeating coils 30, it is 
it was charged, will be better taken care of evident that my invention may be applied 
in the local circuit containing the resistance to ordinary magneto systems. 
and by the impedance of the bell, and thus Having thus described my invention, what 
a ringer which might be falsely operated if I claim and desire to secure by Letters Pat 
pulsations were of the form shown in Fig. 2 ent is:- 
or Fig. 3 will not be operated if the pulsa- 1. A circuit extending from the central 
tions are of the form shown in Fig. 4 or Fig. office of a telephone exchange to two liffer 
5. In the Hibbard system there was neces- ent substations, each substation being pro 
sarily a waste of current going on due to vided with a ground branch, the respective 
leakage through the ringer, of the station of ground branches each including a condenser 
a given limb of a circuit, which it was not having high non-inductive resistance about 
desired to operate. the same, and a ringer of high self-induction 

5 

30 



O 

2. 

() 

4. 

in circuit with the condenser, the ringers at 
the different substations being oppositely 
biasel, in combination with menns E. send 
ing pulsating current yer said circuit of either negative or positive sign, whereby 
either ringer may it selectively signaled, 
and cross ringing prevented, substantially 
as describel. 

2. .V circuit extentling from the central 
ofli'e i? a telephane (xchange to two differ 

salist tis, each stillstation being pit 
violet with a grin it'll the rerective 
ground branches gach including a condenser 
having high it - inli ("tive resistance slaint 
ir saint, all it liasil ringer in circuit with 

'i it list'', the rigre's at the liferent 
list; it is cing positely insel. ii ". 
it in with in is for seniling sitting 
'1'rent over sail ("irc" it i? titler initive 
1's psitive sign, the fit if the plantii 
eig a litti's lily 'lir' is 

gi'a tally is lair' th' ('til lenski's. wher'. 
ly it litr Irize' inity be sell'itively sigil". 
it is 'i' s - it gig. 1''''', still stilitially 
is list 'til it. 

:... I a ti'l"litt' ('Nillage syst'. ' 
't I liitti i \\ it ! : lettlie 'i'i'i 
lit in it it'. if f it si stations. 'It'll 'i. 

it'? tet with a st', 'it' linch grin it. : 
ill''' ( : it i? sil 'all 'i'i'i its in 

tle rive fi', in the resi'i'iwi litus i? lie 
III'tili' (iii'i. ( ; rat is a 't'h sil. 
st; it i? 'i'i il it'lling : " I lister. 
it igli ini-inlit 'tive resistai'i' shirl 
: it it ti' s: ". . it is a rigi'i'. 
rig's i? li" aii' i? a give ill ling 
liant' to sit "ly. it 'lili; ii. I with in 
('lie's rail N witling ; ; ; I- a the 
'' it 'it illi'i it it's lirti' lating 
'111''', 'il 'I' p sitiv' i' ('grative sign 

'i' the litfi'i' it is, t' sailing's . 
it; it in' i' weiglitt' 'irrespit with 
tl ' 'it' if it is: it is, a ii "rest it the 
st'' i' ? lit' gi'er: t I' wi'l increasis the 
i’: " i i? lit' ill-i's serving als. in reas 
tli’ \'la', wrily '' as rigging is re 
Y 'It'l, silist titly as 'n'ri. 

a ti'l' : i: 'N'air' signalir sys. 
t'. ' ' I lii; it in will lie ' ' 'irii 
: it a til'ili It lit' 'xs' lig sista. 
lit is of it 'til it. If it si''' if its; it 
'''', I ky's it ' ' ' 'i'i'i ?' i. 
it'' is ills; it is i? the le-iri' air r i. 
'' i' vi'i ti" litri' lials i'? the line, 

it list' ric'' at 'I'll if the stals at it is, 
tli" iiiri's ' ' ' ' will the sail it 
it it is sitely list", a titles'' inclill 

sistai'i' t-initive slit is 'a' " - 
('iisi'I', wi'i'ily 'it' rigi'i' aly it tr. 
: " : it ''Iss rigii; privatel. st list: . . 
ti: y is li'N'rill'. 

'lu 

ii. N'i'i's will '; 'll rig''. in a ligh it. 

1,023,488 

5. The combination with a key 10, of a 
nerator having a brush 28 from which is 

crived a negative pulsating current, the 
limb 2 of a telephone circuit switching ap 
paratus for 'innecting the cortl circuit with 
snid linil, antil serilor's telephone station A 
provided with a 'tin lenster 12 and a high 
non-intlurtive resistance 13 shunting the 
nearl a biaset ringer 8 in a ground 

lyrant'l fruin said lili in series with the 
("indens', nail lxxiing biasel it respont 
to negative pulsating current when 'tune'. 
et with the ri'iat', a six in sistation 
it sail line living in paint is a coin. 
eiti in the rain it" as it station A. except 

that the ring'' ) if sail station I is lias 
psittly to it's ill to initive alsitting 

irit' it. wherly the ringer S lay lit oper 
it "it withii: "a sing ringer!) to give a false 

: iri's ring. g s 
i, 'l'h' i' tit; in with a "titlenser and 

a high, inlil'tive ringer in circuit there with, 
i? a slii at it the 'indense', including 
'iy ligh it in.iii. I'tive resistance, eans 

?ir ir's air billsig ("irrent in the 
- 'i'i it'lling sail 'leaser and ringer, 

?t: if the Ilsa is being a clipt' 
'lirgi' ' ' leiser ; littly nil p'i'. 

ni li site list lar gratially, the 
it living ins' positely to the lice 
it sign if the 'irrett, wherly the 
riger will in restinil either by the charg 
ir inli's I'lly the inpils's callel by 
( t i-litre f ( 'intles'', stillstantially 
is list"ri". 

7. "I'll "iliati will in collenser and 
a lirl inli'ive ring'' in circuit ther with. 
i? a slit alwil it thi' ('tiliser, including 
very high non-inlictive resistance, meals 
?tir irissing pulsating 'irrent upon the 
triri' it int'll line sail 'titles'' anal ringer, 
the farm of tailsitions l'ing a lapted to 
harr the 'list'' all ruptly a nil bert it 
his saic ti lischarge grnitially, the ringer 
trig list' ( xitely to the direction or 

sit i? the "rint. It i rii r in a nother 
liaih altil to lo' ('' ' ly sail ('u'. 
it with fails to 'it is the first untiel 
riri'r () resol, whi'i'ily nail fis-11 
invil ringer will in it rest fill either ly' the 
'larging in ilst's in lay the ills's 'usel 
y the list large if its 'it' is raw lit' th: 
it will is per titl, slist tially as it'. 

s'ilk'. 
in witness whereof. , here into subscrile 
y at this 21st lay of Filr: ry A. ). 
it S, 

("t VRS E. 
Wit'ss's : 

R.A.' ( i. (ANNEN. 
lii v M . Culti-it. 

S 'N R. 
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