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To all whom it may concern:
Be it known that I, Frang M. Srovew, s

~citizen of the United States, vesiding ab

Klyria, in the county of Lorain and btate 0-
Ohlo, have invented certain new and useful
Improvements in ‘Elecrical Signaling Sys-
tems, of which the follewing is a &pecxﬁcm
tion, reference being had therein to the ac-
companying drawing.

My invention rela tes to electrical signal-
i
provement. and simplification of such sys-
tems in the particulars which hereinafter
appear.

Fhis invention is pmmcula)}y anpawbh
to_ what- are kpown as harmonic signa mv
systems, wherein current of differcnt tre-
quencies is employed to actuate signals which

are tuned so each of them will res spond ﬁo
only one frequency. In sucL systems it has
been found desirable and economical to em-
ploy pole changers driven by motm magnets
at predetermined speeds or rates of vibva-
fion, and supplied with current from a stor-
age bdttew or generator. With such pole-
changers there Tiave been anlpmyo? tx
formers properly designed to work on
different. frequencies supplied. Current

each pole-changer magnet is controlied by
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its own conmms, as-well a8 carrent Cupm i
to the corr e&pond;mr trs mﬁfor”ne;. It is of

" course this curvent supply or signal carrent

to the transformer that 1s of the greatsst hin-
portance, and one object of the present i:
vention 1s to render the application of this
current more elfective and at the same time
to avoid interference with the motor cur-
rents or current supplied to line circuits, for
talking or signaling, otherwise than through
the pole-changers. '

Briefiy statea my invention contempmt 3
the provision of a battery or other soureeé of
current, tapped at one or more intermediate
points between its end terminals, so as to
give two or more sources of electromotive
force of approximately equal tension but
alternately of opposite sign to the same
points. An intermediate point is so con-
nected to one.side of the pumary winding
on each transformer, and the other termin: als
arve so connected to means for alternating

" them in connection with the other side of the

primary, that the several divisional sources

of ol

proc

and 66 ¢

¢ thius connected to

tromoiive
send “heimxt Ve
the primary.
slon 7,>u'ms

currents through
¢ ave several divi-
ulm sections thus
: ly are con-
>y ‘il and al-
: , N’\u“bj the ag-
gregate : is U.l_)im“nlv m,tiumm
and egualized ~By this arrengement I am
;}blq to secure & positive rev of cuwrrent

Ot

11eued iy
ternatel

ary of each transformer with a
| move etficient action than that

znpﬂ/ maixmg und breaking
{ ¢ the

wise and now gen-

,"bm of !’(»!1& ety Ut
¢

! er
erally necessary i such a

h apparatus.
T shall berein descr ﬂue my nvention as an-
pLed to a telephone exchange system where-

i the cengunon Lallhw b.leN’ immslm
current abu Tor ling and for ringing.

2 is fustrated in the secom-
‘rawmg in which the fgure is a
¢ ceﬁﬁv“ﬂ} office
lephone system
rs W’m tnmr
: operator’s
the same may
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e

153
1WBCY

t'{)t i

oS
el &

ringing key K,
dog ke it and 8
1% ave normally

open. are counected by
i

wires 138, 14, 0 the .'ecundary
T f‘: Y /i” ot LRy T ‘I‘/ Z ey 1
v\lnud {7.:: (3 () and
I3, '&hé‘&? being zzzi 1 the
secondary onts of dif-
ferent fr ,jf conveniently
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frequency en nployed, but as 1;}' forms no
part of the present invention, the m{;r\, men-
tion thereof is sufficient, As regards the
primary  conneciors and asgouatcd pole
changers, all the transformer sets are *dlke,
sd 1 will describe the fivst set associated with
the transformer 1, with the undevstanding
that tlns 21])1“1105 eq‘nhv to all the others.
The primary winding 4 iy connect ted on one
side by fm r‘ond.luor i7 to an inte muL

point on the main ba ttery B, On th o{.hu
side the transformer is connected Ln’ouoh
wire 18 to a spring 19 on the vibrator w of
thc pole changer V. As the vibrator moves
back and ioz'*h the 9p11:1(r 19 plays between
the contacts 20 and ¢ 21, the former of which
is connected by wire 22 to the negative side
of the main battery B, while the intter con-
tact 21 is connected to orovnd The positive
pok of the inain baLtﬂry 1s also grounded.

The pole changer may be of arty suitable

or desired type. 1 have shown it as com-
prising essentially s main tongue or vibr !tor
B mxdly secured upon a mcm]hc support v
which is grounded, and serving itself as an
armature for a ‘nom)x magnet m, which is
connected on one side thquh wire 23 to a
contact 24, and on the other side through
wive 25 Lo the battery wire 22, The contact
24 cobperates with a spring carried on and
connected directly to the vibrator v which is
preferably of spring metal and is grounded
since its support »” 1s grounded, Jp_on each
vibrator s mounted  a weight w, these
weights being different for the different fre-
quencies and oeing adjustable upon the vi-
br ators 1f desired.

The cireuit thus dﬂ%r‘nbwl is multiplied
in each of the other pole changers pro-
<lumn;,r the complete h)oaL Hustrvated for
four frequencies. While T do now limit my-
self 1 . the application of the in Vu]tlon to a

ity of frequencies or to a plurality of
¢ ‘Il’,‘b, it will be observed that the ar-
mugement reduces such o plurality to the
est possible fory The motor magnets
. :m) be driven. either From part 01 the
i batle 1y or from the whole, but it has
Leen fonnd thet the low voltage is preferable
wheve it can be employed on account of the
decroags In kpa"lxmg 1t the contacts.

“the condensers O are bridged across the
primavies 4, ele., to cut down “the sparkling
ab the primary contacts 2021, and to as-
sist in the action of the transformer. This
arrangement as well as the design of the
transformer may, of ., be varied In
NENY ways,

izm‘iy stated, the opez ation of the cir-
cuib I8 as 4(>liows usr;\mn'w ﬂh, plug P
J have been inseried in the jack J, and the

wy /2 Lo have i;cmz cloged wlme he main
i nve the following
on the sleeve side

(]
;)

wd

L reversed.

tions of

& - D38, 3485

of the

s

line through the key wire 28; the
wire 13 is connected to the tip side 1 of the
line through the contact 9 and cord con-
ductor 3. Altern: ating current from the sec-
ondary winding of the L:,ms;orn'”r 1
therefore })Aa\en from umum t‘nouo}l the
fbll()Wll‘{D urcult 13, 9, &8, P, ¥, J, 1, sub-
seriber’s station, 2, J, P, 4, 28, zad g_‘onnd.
At the same time the ¢ motar magned hl[s been
vibrating the aerm v conhmu;u Iy by z

o8
son of the flow of curveni in the & ollowi \
circuit : B, 26, grouad, e the pole chui 1 : ,’
tmouu‘h fne ground, wire 29, »’ 1 Yy 24, 23, m,

25, zz and B. At the same Ume the w “e 1L

flow in the primary winding £ of the trans-
former is being I"ipl(ﬂ" diernaied over the
following two p(uhs (4) B, 26, ¢ sround, 24,
19,18, 4, 14 2’ This takes current from
the QLf’txOIl r; <, inL buttery with. the termi-

nal @ of the primary wm(’um 4 negative.

As the arm v throws the 51)‘1"\’/ 19 away
from the contact 21 and HU‘IIH 6 Lhe contact
20, this frst circnit is ln‘ slcen ,,nd the soc-
Ond one is made as follows: (2) B, 17,4, 18,
19, 20, 22, . This ma "”5 tba .om.um} @ m
the vprimzuy positive and thus it will be ob-
served the direction of current throuwh
primary is

the pole changer is in operation.

the

1 believe it is entirely new with we to
sphb a battery in this amunmer so as to use
a portion of ‘hc same to' pre )dU(,L, currensy in
one direction in g pumaq winding, and
another portion to produce current in an
opposite direction in the same prima 1t
will be observed that the pole ch"ﬁ,) em-
ploy 2 with this UlvnhO« 2s only {wo con-

acts Instea 2 of the four w}um arg jleces-
‘Ku/ when the wmplvu- batte: y be
Blorsover, it has been

tlm low voltag ze pole chang
formers using a,low voltage iu ¢
give eflicient Teslte, o re et
due to less sparking at the vonts
case illustrated i my drawiz
19 cell storage battery of a oo
exchange wil} give 5 eells, or
each: h(:u, or 2 total difference
or amplitude of change of 20
only the sparking due to 10 woits.
an 11 cell stornge buttery is used, tug
be brought out so us to give 5 cells on @
half of the middle r‘m)(?nw.n': also where »
20 or 22 cell storage buttery is nsed, ta s
ecan be bguutrht oul to \\\m,hs)», g0 uz to con-
nect the vibe ating machines {o different-gee-
the u-*ituy S0 89 fo vquu:zo the

‘!“5 e

amoeunt of current taken from the sume.
However, 2s this current is very sm: tH. I do

not expect any difficnliy even 11 the switches
are not used and current is t Lm from onh
10 of the 20 or more cells of & lavge storage
battery. For smull exchanges where dvy
batteries are used instead 6F stor Qg );xtﬂ

nkurzmteu continnousty whils
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- through such primarvy winding

such source by

teries, it is a small matter to arvan ge
cells 507 as to give the effect shown in

drawing.
It will be understood that I contempliate
varions non-essential changes and do not

limit yself 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 corol-
lary fealures are me simplification_of the
pole changers and the increase in efficiency
in the invention.

aving thus described my in"enti 1, what
1 claim and desirve to secure by Letter o Put-
em is: ‘

. Ina signaling gystem, Hne wives lead-
ing from a central station to & &u‘m(ﬁbe?”
station, a pole changer at the central station,
such pole changer containing a single vi-
bruting arm, a source of “kcu‘m ener
nieans fui ()pez ating such pole changer £
sueh source by a eireuit elosed through such
arm, an clectric conductor carried by and
insulated from the armn, o trapsformer hav-
ing primary aud secondary windings, ihe
srimary of said transformer being nolmilﬂy
couneeted teo said conductor, and eircuifs

from such source adapted to be closed
throngh such conductor as sueh anp vi-
brates, whereby currents are directed

alternately
i opposite directions, '

2. In a signaling system, line wires lead-
ing from a central station to a subscriber’s
station, a pole changer at the central
tion; suel pok clmnou' containing a single
\’mehno arm, a source of electrie energy,
imeans for opcmtnm sach p(.lo ch unger from
a-cireuit closed th z'(mg,);u such
arm, an electric conductor carvied by
insulated from the arm, a transformer hav-
g px'inmr‘, and secondary windings, the
primary of said frausformer being no*“zmﬂy
connected to said condnetor, cireuits from
sueh source adapted to be closed through

“such conductor as such arm vibrates, w he“u

by currents are directed through : sich pr
mary winding alternately in opp()‘:ltv dnec-
tions, an operator’s cord circuit; means for
Coxmutma such  cord -eircuit to the line
wives, and a key associated with the cord
civeuit for making connection from the gec-
ondury winding of the ‘srzansformer to such
cord eivenit.

3. In a signaling
ing from a central

o

eng

system, line wives lead-
station to a subscriber’s
sta‘i,um, a pole drmge: at the central s*?
tion, such pole changer containing o single
vibrating avm, a source of electric energy,

means for operating such pole changer from

sucll souree, an msulat xl member ca;ued m;'

such arm, a transformer having primary and
secondary windings, - the piimary of 9‘11(;"@
transformer being normaliy connu%@d 105

and.

845 55
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conductor, and siuch 65
e ;map'ﬂli to snel
ber as snch arm vibrates, YV oour-
vents ave b primary
winding alt irections.
4 In a sig
ing from 2
»‘;hiio:} vl i ral si tion,
such pf)!c clia y 9 sm_rk vibrat-
ing arm, a neryy, means

npea‘zumo nger ivom such 75
carried by such
nd $0C-
wid (rans-
to sald C(m—

mary

v of g

86
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cuit to the lmn wires,
“with the cord cirentt
from the secondary
former te such

5. Tnoa signali
& (:eut,
poie
pole

rourn,

95

suceh sour
are, o transfor
o“(Lu'y windin
nected o the ch
vibrating ar 1gh 108
& single condue ted
from such arni 1ch
primary winding, di-
rected ‘h;ono ter-
!xnew i op 105

6. In a sign ad-
ing from o ce: meviber’s
station, xmlg che ralstation,
such pole ¢ (n,; ey ingle vi-
brating arm, ; energy, 130
mesns for oper nger from
such souree b \;'mmh suech
arm, & tra and
secondary W con-

c*i‘ef. to the transfor 115

vibrating arm fox ¢l
“single cwum,i‘m

from “such

primi z"y windin

Jug‘z
v oppost hti
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central station, a plurality of tuned pole
changery at the central station, each of Such
pole changers containing a single vibrating
arm, a source of electric energy, means for
operating each of such pole chungers from
such source by circnits 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, and cirvcuits 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, means for
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, said conductor of each correspond-
ing vibrating member being normally con-
nected to said transformer, the cirenits from
such souvee adapted to be closed through
each of such conductors as the corresponding
yibrating arm operates, whereby currents
are directed through such primary windings
alternately in opposite directions, an oper-
ator’s cord circuit, means for conunecting such
cord circult to the line wires, and keys asso-
ciated with the covd citcuit for making con-
nection from the secendary windings of the
transformers to such cord circuit.

9. 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. means for
operating each of suchi pole changers from
such source, an insulated member carried
by such arm, transformers having primary
and secondary windings, said membeér of
each corresponding pole changer being nor-
mally connected to the transformer, and cir-
cuits from such source adapted to be elosed
through eaeh of such memb v the cor-
responding vibrating arm operaivs, whereby
currents are divected through primary
windings alternately in oppustie directions.

10. Fn a harmonic signaling e for
telephone lines, line wires leading from o
central station, a plurality of tnned I
changers at the central station, exehi of
pole ehingers conteining a sh j
arm, a source of electrie

8445
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annr
[e2220) §

operating of such pole chy;
such source, an insulated mem
by such arn, transformers
and secondary wind
each corresponding pe

mally connected to the transforn
from such source adapted to

through cach of such members as
responding vibrating arm operates, -
currents are directed shrough such
windings alteruately in opposite dive
an operator’s cord cireuit, means for
neeting such cord cireuit to the line
and keys associated with the cord cirenit
waking connection from the sccondar:
ings of the transformers to such cord dire
11, In a havinonic signaling system
telephone lines, line wires leading
central station to a subscriber’s
plurality of tuned pele changers at the
tral station, cuch of such pole changers
taining a single vibrating ar, o som
electric energy, means for operating ench o
such pole changers from such source by o
cirenit closed throungh its vibialing
transformers having primavy and s
windings, and means normally connect
said transformer operated by cach vit
arm for closing cirenits through a
conductor carrted by and insulated
such arm from such soulee Lo the prin
winding of the transformer. corresponli
to such vibrating amn, whereby currents as
directed through the primary winding:
ternately in opposite directions.
12. In a havmonic signaling syster
telephone lines, line wirves leading
central station to a subscriber’
plurality of tuned pole changers at
tral station, each of such pole change
taining a single vibraiing arm, o
clectrie energy, means for opevaling
ch pole chungers Trom such son
enit closed through s vibratine
transforniers having pri
windings, means normally eo
tran=forner operated by
for closing civenlts throngh o
ductor carried by and hisulaied $
avm from sneh souree to the primar
ing of the transformer cormespondin
vibrating arin, whevehv cuvrenis are
throveh the primary windings ol
i opposite divections, an operaioes o
circuit, means for connecling sueh, cord
euit to the Hne wires, and keys i
with the cord civant for making conneciion
from the secondary windings of the {ras
formers to sueh cord civeuit.
inouosignaling 5 1,
a central statton to a suix
pole changer at the oo
ot cleetric
i s and
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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 1s vibrated to alternately close ¢ir-
cuits through itself to such source such that
current from such source is cansed to flow
alternately through the primary winding in
opposite directions. ’

14. In a signaling system, line wires lead-
ing fromn’a central station to assubscriber’s
station, a pole changer at the central station,
a transformer having primary and secondary
windings, the vibrating arm of the pole

5 changer consisting of two members insulated

from each other, each member adapted to
form part of a circuit controlied thereby,
the contacts carried by such members being
in electrical connection therewith, a’common
source of current for supplying the two cir-
cuits, one cireuit controlling the operation
of the pole changer and the other an inde-
pendent circuit through the primary of the

transformer, whereby currvent from such
source is caused to flow alternately through
the primary winding in opposite directions.
15. In a signalivg system, line wires lead-
ing from a central station to a subscriber’s
station, a pole changer at the céntrel station,
a source of eleclric energy, a transformer
having primary and secondary windings,
such pole changer containing a single vi-
brating arm, an insulated member carried
by the arm, such member consisting in a sin-
gle electrieal conductor adapted to close cir-
cuits through itself from such source as the
arm is vibrated for causing current to flow
through the primary winding alternately in
opposite directions.
In testimony whereof I affix my signature
in presence of two witnesses.
, FRANIK M. SLOUGTH.
Witnesses:
Wi W. Deax,
A A Hareaway.
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