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To all whom it may concern: of eleci'omotive 
Be it known that I, FRANK. M. SLOUGH, a send alternative (pic 

ii's ti) is connected to 
it: ; ; ;''ents through 

citizen of the United States, residing at the pirinary. case tiere are several divi. 
Elyria, in the county of Lorain and State of sion points or the soice the sections thus 
Ohio, have invented certain new and useful podc: a- o sy be a di l'eleraily are con 
improvements in Electical Signaling Sys- lected is to disciiti'ge singly aid ai 
tems, of which the following is a specifica: | ternately : - 3, Wilticky the ag 
tion, reference being had therein to the ac- gregate disci: 
companying drawing. and eit aiized. } S : 

vily invention relates to electrical signal- able to secure a positive reve 
ing Systems, and has for its object the iii- in the primary of each raisieliner with a 
provement. and simplification of such sys- sharper aid inole silicient action than that 
tems in the particula's which hereinftei iroduced iiaking it iid breaking 
appear. . i.e. i also to decrease the 
This invention is particularly applicable Libei oil g 

to what are known as harmonic signating eraily necess; y is such apparatus. 

ige}} eit i aim 
ly distributed 

systems, wherein current of different, fre- shall herei describe iry invention as ap 
quencies is employed to actuate signais which plied to a telepino)e exchange system where 
are tuned so each of then will respond to is the coison aikiing battery finishes 
only one frequency. In such systems it has cui'i'ent als0 to signal and ioi ringing. 
been found desirable and economical to en- ivy iii vential is iiftistiated in the accon 
ploy pole changers driven by motor magnets ing drawi; g in wi:ich the figure is a 

s the Ceitirai office 
atus in 32 teierhole systei: 
foie claigers with their 
port; ii. Qi ai operator's 

i.e. Stile may 

tion, and supplied with current froii) a stoi"- circ 
age battery or generator. With such poie- showi 
changers there have been empioyed trans- transi 
formers properly designed to work on the 
different frequencies supplied. Curret, for 

{ } {eiephone 
siring jack 

& lig 
its own contacts, as veil as current stapp 
to the corresponding transformer. It is of 

to the railsformer that is of the greatest. iii 
portance, and one object of the present i: - 
vention is to render the application of this 
current more effective and at the same iinae 'e, 
to avoid interfei'ence with the notor cli'- & 
rents or current supplied to line circuits, for 
talking or signaling, otherwise than through 
the pole-changers. 

Briefly stated, my invention contemplates 
the provision of a battery or other source of 
current tapped at one or more intermediate 
points between its end terminals, so as to 
give two or more sources of electromotive wires. force of approximately equal tension but windings of 
alternately of opposite sign to the Saline , these eii 
points. An intenediate point is so con- second 
nected to one side of the primary winding fei'ent fr! 
on each transformer, and the other terminals be 'espectively 6 cycles, 
are so connected to means for altei'nating and 66 c 
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tive; 

g key F., 
; :, fe', it and . 

ici i2. are no;' anally 
'e connected by 
o the Sec{}ndary 

-- tiers , , " and 

aircies which inay conveniently 
ycles, 50 cycles, 

per second. The design of the 
$ich as to $2cui'e the highest 
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frequency employed, but as this forms no 
part of the resent invention, the mere men 
tion thereof is sufficient. As regards the 
plinary connectors and associated pole 
chargers, all the transformer sets are alike. 
SG will describe the first set associated with 
the transformer 1, with the understanding 
that this applies equally to all the others. 
The prinary winding i is connected on one 
side by the conductor 7 if an intermediate 
point on the main battery 3. On the other 
side the transformer is connected through 
wire 18 to a spring 19 or the vibrator v of 
the pole changer W. As the vibrato: moves 
back and forth, the spiring 19 plays between 
the contacts 20 and 21, the former of which 
is connected by wire 22 to the negative side 
of the main batteily B, while the latter con 
tact. 2 is connected to ground. The positive 
pole of the main battery is also grounded. 
The pole changer may be of any suitable 

or desired type. I have shown it as com 
prising essentially a main tongue or vibrator 
e rigidly Secured upon a netallic support o', 
which is grounded, and Seying itself as an 
arinature for a notor magnet, an, which is 
connected on one side through wire 23 to a 
cofact 24, and on the other side through 
wi'e 25 to the battery wire 22. The contact 
24 coöperates with a spring carried on and 
connected directly to the vibrator which is 
preferably of Spring laetal and is grounded 

Upon each 
vibrator is mounted a weight w, these 
weights being different for the different fre 
quencies and being adjustable upon the vi. 
brators if desired. 
The circuit, thus described is unultiplied 

in 2ach of the other pole changer's pi'o- 
ducing the complete layout illustrated foi' 
four frequencies. While i do no limit my 
self is the application of the iiyention to a 
pitality of frequencies or to 3, plurality of 
}} achings, it will be observed that the air 
l'aige:jalent reduces such a plurality to the 
siniest possible for. The inotoi" aiiagnets 
in 13 y be driven aither coin part of the 
j}: in baiteity or 'on the viole, but it, inas 
see: found that the lovy yoliage is preferable 
by here it can be enployed on account of the 
cecrase in Sparkii)g it the contacts. 
'he condenser's C are bridged across the 

triliaries i, etc., to cut down file sparkling 
at the primary contacts 2)-21, and to as 
sist. ii) the action of the transformer. This 
a '1' ingeneiai, as well as the cesign of the 
transformer lay, of coirse, be 
tliny ways. 

3riefly stated, the operation of the cir 
guit, is as folio vs. ... s.stinig the plug 
so have see; inserted in the jack 5, and the 

yaried in 

ke; 9 is: 5 ( i.een cosei while tine main 
, ye tie: ;87e tine oilo wing 
F. : Ed is a i: sleeve side 

f 
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of the line through the key vyire 28; the 
wire 13 is connected to the tip side 1 of the 
line through the contact 9 and cord con 
(ductor 3. Alternating current from the sec 
ondary winding 2 of the transforiner i 
therefore passes from ground through the 
following circuit: 13, 9, , 3, , 5, i, sub 
scriber's station, 2, J. , 4, 28, and groind. 
At the same time the notor magnet has been 
vibrating the arm w continuously by rea 
Son of the flow of current in the following 
circuit: B. 26, ground, to the pole chainger W. 
through the groid, wire 29, 2, 4, 24, 23, n, 
25, 22 and B. At the same time the current 
flow in the primary viiiding d of the trans 
former is being rapidly alternated over the 
following two paths: (i) 3, 26, groundi, 21, 
19, 18, 8, 17, 2’, 3. This takes current from 
the section i? of the battery with the terini 
nal at of the primary winding i. egative. 
As the artin v throws the spring 19 away 
from the contact 2 and agaii)st the contact, 
20, this first, circuit, is broken and the sec 
ond one is made as follows: (2) 3, 17, , 8, 
19, 20, 22, B. This nakes the Éerinii: it (i. 
the primary positive and this it will be ob 
served the direction of current shrough ine 
primary is alternated coatinuously whil: 
the pole change' is in operation. 

believe it is entirely new with the to 
split a battery in his inaillet' so its to use 
a portion of the same to produce current in 
One direction in a primary winding, and 
another portion to produce current in an 
opposite direction in the Saine primary. It 
will be observed that the pole changer em 
ployed with this lethod as only vic, con 
tacts instead of the four viich a 1'e neces 
say when tile complete littery his to be 
reversed. vioreover, it has been found thai, the low voltage pole chang 
for illers sing a, loy voitage is fire : 
give efficient resilts, and tie ea. 
due to less sparking ai, the '98: it 
case illustrated in any dia'iig lei'; 
10 gel storage battery of a coina on ratt 
excharge will give 5 cells, (ii i? volts ii. 
eaci half, or 2, it at difference of tie; ii 
or amplitude of change of 20 v} : S. 
only the sparking due to 10 visis. 
an ill cell storage i):ttery is set S : in 
be brought out so as it give 5 eels on either 
half of the middle coinct ctor: ) is) vy (re 2, 
20 or 22 cell storage : it cry is used, tips 
can be brought out to switches so as to coin 
nect the vibrating machines to different-see 
tions of the batte!y so as to equilize the 
annotint of current, taken 'out the salue. 
iowever, as this current is very small, I do 

not expect, any difficialty even if the Switches 
are not used and current is taken from only 
i0 of the 20 or nore cells of a large storage 
battery. For Sinai exchages where iry 
batteries are used instead of stoiage bat 
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ieries, it is a small matter to arratage d coccia;ctor, Sach. 65 
cells S. as to give the effect shown iii. 
drawing. 

it will be understood that, conteiniate 
various on-essential changes and do not. 
limit nyself to any of the specific details 
or connections described. 
The gist of the invention lies in the method 

of connection to the battery, and the coroi. 
airy features are tine simplification of the 
pole changers and the increase in efficiency 
in the invention. 

awing this described iny invention, what 
| claim and desire to secure by Letter's fat 
ent, is: 

1. In a signaling systein, iiae vires iead 
ing from a central station to a subscribe's 
station, a pole changer at the central statio), 
sci pole chainger containing a single \i- 
litting arm, a solice of electic ener 
in eans for operating such pole changer 
Sigh source by a circuit, closed tirough sch 
arm, an electric conductor carried by als 
islate for the ari : i l’aisforlier lav 
ing priilary aid secoiciary windings, the 
primary of said 'a insioner Being of mally 
canected to said conductor, and circuits 
from such source adapted to ie closed 
through such conductor as such ar, vi 
rates, whereby cireats ar'e di'eeted 

in rough such primary winding alteriately 
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in opposite (litections. 
2. in a sigil: ling system, line wires lead 

ing front a central station to a subscriber's 
station, a role changer at the central 
tion; such pole clainger containing a sing 
vibrating arm, a source of electric energy, 
ineans for operating sich pole changer frcia 
such source by a circuit closed through such 
airin, an electric condictor cariied by and 
insulated from the aim, a transfor her hav 
iing primary aid secondary windings, tie 
primary of said transformer being normally 
collected to said conductor, circuits from 
sch source adapted to be closed through 
such conductor as such airn vibrates, where 
by currents are directed through sitch pri 
mary winding alternately in opposite direc 
tions, an operato's cord circuit, means for 
connecting such cord circuit to the ii 
wires, and a key associated with the cord 
circuit for making connection fron the sec 
endary winding of tie transformer to such 
coic circuit. 

3. In a signaling system, line wires lead 
iing from a cent'ai station to a subscriber's 
station, a poie changer at the central sta 
tion, such pole changer containing a sin 
vibrating airn), a source of electric ener 
means for opeiating such pole changer firgin 
such source, an insulated member carried by 
such arm, a transformer laying primary aid 
secondary windings, the pirimary of said 
transformer being initially connected to 

with tie circ circuit. 
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central station, a plurality of tuned pole 
changers at the central station, each of such pole changel's containing a single vibrating 
arm, a source of electric energy, means fol' 
operating each of such pole changers from 
such source by circuits closed through its 
vibrating arm, an electrical conductor car 
ried by and insulated from the arm, trans 
formers having primary and secondary 
windings, Siid conductor of each correspond 
ing vibrating member being normally con 
hected to said transformer, and circuits from 
such source adapted to be closed through each 
of such conductors as the corresponding vi 
brating arm, operates, whereby currents are 
directed through such primary windings 
alternately in opposite directions. 

8. In a harmonic signaling system for 
telephone lines, line wires leading from a 
central station, a plurality of tuned pole 
changers at the central station, each of such 
pole changers containing a single vibrating 
arm, a source of electric energy, aneans for 
operating each of such pole changer's from 
such source by circuits closed through its 
vibrating arm, an electrical conductor car 
ried by and insulated from the arm, trans 
formers having primary and secondary 
windings, said conductor of each correspond 
ing vibrating member being normally con 
nected to said transformer, the circuits from 
such source adapted to be closed through 
each of such conductors as the coi'responding 
yibrating arm operates, whereby currents 

34: 

operating each oi Sich pole ch 
sch Sotirce, an insiiated 
by Such a 'n, 
and Secondary Wictings, Sid 
each corresponding psie change) bei 

1 

t;"ansion iners havii) ; ; , 

nally connected to the transformer. 
from Silch Soul'ce adapted to 
through each of such meaniers a 
responding vibrating arm operates. W 
currents are directed through such 
windings alternately in opposite ti 1:5. 
an operator's cord circuit, mains f: g(): ;- 
necting such cord circuit, to the line "yires 
and keys associated with the cord circuit f : 
making connection fl'or, the secondary 
ings of the transfornners to such cord (; 

11. In a hal'i tollic signaling syst 
telephone lines, line wires leading 
central station to a subscribers staiiki, 
plurality of tuned poie chaige's at the 3 
tral station, each of such pole changer's co: 
taining a single vibriting a 'it), a soul 
electric energy, means for operating exici; 
such pole change's fioln such source is : 
circuit closed through its vibrating a 
transfor nei's having firilay and sec(, ; ; 

(ii : 

34ts, 

windings, and means nortnally contected to 
said transforiner operated by eaclivia': i. 
alta for closing circuits to 'ough it 
conductor carried by and inst lated fro is 
such arm from such source to the prin: 
winding of the transforme!'. correstifling 
to such vibrating a 'ish, whereby currents a '. 
directed through the primary will sigs ii. 

li: ; 

are directed through such primary windings ternately in opposite directions. 
alternately in opposite directions, an oper- 12. In a hai'iaonic sigi, alig systein i 
ator's cord circuit, means for connecting such telephone lines, line wiles leading fi'): 
cord circuit to the line wires, and keys asso- ceintral station to a sibscribe's stati; 
ciated with the cord circuit for making con- plurality of tuiet pole changer's at to 'ei 
nection from the secondary windings of the t'ai station, each of sch () is charget's 'i) -- 
transformers to such cord circuit. taining a single viorating ai'i, ii. 3 ice if 

9. In a harmonic signaling systern for electric energy, 1 leans for {}}e l'ang 'it') : 
telephone lines, line wires leading for a such plc chainger's fi} such soli''' is : 
central statioi), a plurality of tuned pole it closed thi'igh its vil": i: 
changel's at the central station, each of Stieh, transforbici's li: vils jiii) : y : it st: }; 
pole changers containing a single vili'a ting willings. In e: i)3 in ()} ill.' ' ). 
arm, a source of electric energy. in eans for 'ansfoile' ope": it's y each , 
operating each of such pole changer's from for closing circuits hi') g : i: : 
such source, an inst lated member carried dict ()" (: 'rie y :: i) { }}: i: i.e. it'? 
by such arm, titansformers having primary I'll frtill st! (til s{ ai'i' () li; C iii): ' ' '. 
and secondary windings, said member of ing of the ti' is?' I'He' (: 11's, silii is 
each corresponding poie changer being Ilti'- vil)'ati g : '), vici'', V 'i'i is : 'e 
nally connected to the transfoiler, and cir- through the primary Wii (ii) S ::it: 
cuits firot such soi:rce a date{i i () e closed }} (it site ii' ('t it is, ai (; ; ; ; it : 
through each of such meiniei's as the cor- circuit, nea is for con:lecting stic, col's 
responding vibrating arm operates, whereby 'til to the line wires, and iceys i: 
currents are directed through ri: y with the coici circiit (, ; ; kit: ('?ini () is : 
windings alternately in opposite directions. fi'in the secondary will ligs of the 

10. In a harmonic signaling system for fol'nei's to steh cord circliii. 
telephone lines, line wires leading got 8. i3. : a signali g syster, iii) - Svi's 
central station, a plurality of titled (ie its froii) : '' ) 'al statii) (; ; SI 
changers at the central statio)), el cliff is (; ; ; ; ; ; ; ; ) i.e :): 1) gi: 
pole changers containing it, single vil}}'' is Still' : if cle:tric leile:'g. 
ar, a sorce of electric energy, linea is fi: , ; ; ; ; ; iii-ry :: nd S9. 
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vibrating arm of the pole changer consisting 
of two members insulated from each other, 
one of such members normally connected 
With the primary winding and adapted as 
the arm is virated to alternately close cir 
cuits through itself to such source such that 
current from such source is caused to flow 
alternately through the primary winding in 
opposite directiolus. 

14. In a signaling systein, line wires lead 
ing from a central station to a 'subscriber's 
station, a pole changer at the central station, 
a transformer having primary and secondary 
windings, the vibrating arm of the pole 
changer consisting of two members insulated 

: from each other, each member adapted to 
form part of a circuit controlled thereby, 
the contacts carried by such members being 
in electrical connection there with, a common 
Source of current for supplying the two cir 
cuits, one circuit controlling the operation 
of the pole changer and the other an inde 
pendent circuit through the primary of the 

transformer, whereby current from such 
Source is caused to flow alternately through 
the primary winding in opposite directions. 

15. In a signaling system, line wires lead 
ing from a central station to a subscriber's 
station, a pole change at the central station, 
a source of electric energy, a transformer 
having primary and secondary wildings, 
such pole changer containing a single vi 
brating ai'in, an insulated in ember carried 
by the arm, such member consisting in a sin 
gle electrical conductor adapted to close cir 
cuits through itself from such source as the 
arm is vibrated for causing current to fiow 
through the primary winding alternately in 
opposite directions. 

In testimony whereof I affix my signature 
in presence of two witnesses. 

FRANK M. SOUGH 
Witnesses: 

WM. W. DEAN, 
A. A. HATEIAWAY. 
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