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-~ To all. whom it may concern: . =
.- Be it known that I, WiLLtam W. DEAN, a
- aitizen of the United States, residing at Elyria,
1 thé county of Lorain and State of Ohio,
5 have invented certain new and useful Im-
- irovem@nts in Harmonic Signaling for Party-
~Lines, of which the following is a specifica-

- tion, reference being had therein to the ac-
- cOﬁpa:nying drawing. | -
I0.° My invention relates to telephone systems,

“and particularly .to what is known as “har-

~monic signaling for party-lines.” |
. According to'methods-heretofore employed
‘eaeh of several subscribers’ stations connect-

_ P 5 ed to the same line has been equi({:»ped with a

signaling device or ringer adapted to respond
to & given frequency only of sig aling-cur-

. rent. At the central office severa
- have been provided, usually four in number,
20 since the number of stations on one line in
- practice is generally limited to that number.
Of course these generators are not usually

- built as separate machines, but form parts of
- one:thachine, whose speed is rendered fairly
+35_constant by means of governing devices

- which it is innecessary here to describe. Ac-
~ .. cording tosome systems the ringer-armatures

tuned so as to be in exact accord with the

30 several different ringing-currents by which

. they are to be respedtﬁé% ' ‘
‘g to other systems the ringers are over-

~ tuned or undertuned, according to their de-

sign’ and the exigencies of the case; but my
mvention is not limited to any of

35 present invention is not .
- these in particular, but is, in fact, applicable
- to all of them, since its alm 18 to correct a de-

fect found in them all, - -

. . . ' +

~Imn-all harmonic p

40 found by experiment

‘are tuned to respond to lower frequencies the

reverse is not true, currents of low frequ'enc“ly |
S

45 showing a strong tendency to affect the bel
 orringers which are tune to respond to high

frequencies only. . T have found it possible to
- overcon = this tendency and to effectively

limit each ringing-current to its own tuned

o bell by winding generators so that their re-

- pective outputs shall be of diverse voltages.
* find it very effective to make a low-fre-

quency generator of low voltage ¢r.2 a high- |

generators

y actuated. Accord-

rty-line systems I have
t that while there is prac- |
- tically no tendency for a current of high fre-

quency to affect the bells on the line which

| without being affected by
currents.

-ratus through and by which

II.

ringer Q and the con

‘A only, their inclusion at each of the other
stations being understood. -+~ -
At the central office the line-wires termi-

jack J, which may b
. stmpleé or transverse board: or may

of signaling-eurrent B.

‘conductor 3 an

evl
quency bells, which are always hardest to

fregliency . genéfa:ﬁof of high #dltégé. - It 1s”
dent that by this method the high-fre-.

55

ring, can be tuned and adjusted more deli- -

cately

In: order to still further increase
the margin of selection, I"also find it expedi-

than - otherwise - would -be possible
the low-frequency

0o

ent to make the condensers of low-frequency
bells of lar er capacity than the others, those

+

of verysmallca)pamtr L o
My invention is illustrated in the dccom-

for the highest-frequency bells being, in fact,

panying drawing, which is a ‘diagram of a

polystation-line and the central office appa-

the line can be selected and rung.

~ In'the drawing; A, A’, A% and A3 are sub-
-scribers” stations all connected to the same

pair of line-wires 1 2. At each. subsecriber’s

~station I provide the usual transmitter T, re-

ceiver R, switch-hook H, and whatever other

-apparatus may be re&uired Gm ac%d}itién ‘%) the
ehser C. I have shown

the telephone set and switch-hook at station

any station on

70

5

80

nate, respectively, in the springsj 7/ of the

a8 the type of multiple jacks on'a multiple

switchboard. In the latter case 4 test-thim-
| ble 7% would be required for each jack,and I
‘have illustrated it for that reason. - The lire-

signal L is shown as a drop-annunciator, con-

-nected to the line through cut-off contacts in

e a single lmg-Jback’_ of g
e taken -

90

the jack, its cireuit 1920 including & source

Cobperating with the jack and intended to-
establish connection between the subscriber’s
line and other lines or circuits.is the
P, which is here supposed to be the calling-

L] . . L]
Ll

lug |

95

plug of a pair whose ¢orresponding contacts

‘are connected together through cord conduc--

tors 3 t0 11 and 4 to-12.- T have shown the

plug P with a_.t&(f-contact p connected to the

1 the sléeve-contact p’ con~
nected to the conductor 4. The conductors
| 11 and 12 are therefore supposed to be simi-

100

larly connected to the.tap and sleeve of the, -

twin or answering plug of the

plug of the pair. . As ury
invention. relates only to the calling appara- "

105
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seiective systems.” My present invention, 63
however, may now be understood and will be
dsseribed as applied to the foregoing. It
aeagsts easeniially, in gimF the generators
G, G/, (& and G® such peculiarities of speed .
QF winding, or hoth, that they will produce 70 .
their respective current at diverse voltages
28 well as of diverse frequencies. Thus the
‘generator (1, I design to produce current ats

| valtage of two hundred, generator G at one
‘hundred and-fifty, generator G? at one hun- 73
dred, and genexrator G* at fifty. In other
Hapd’s, I make the high-frequcney generators

tus and eireuits, I have not illugtrated the an-
swering end of the plug-cord, its arrangement

,.thecal%mgend of the cord which T have
5. 1llustrated I provide four selective ringing-
- keys K, K, K? and K*, each adapted when.

actuasted to connect to tﬂe-ccﬁrd and thenece to

_the line one of the four ringing-generators &
G4 @ and G, and thereby thiow out cur.
1o Tent of the proper character to ring the beil

- at any particular one of the four stations A
A A’ A% Each of these ringing-keys hos
%mr of 8 rm%iemth front and back conisets. _
. Those of the key K are marked k and &°, and | also high-voltege machines, relatively spenk-
15 1n their normal condition of disuse they rest | ing, and the low - frequency gengerators I
~upon their frong epDEacts eonnected to the | make low-voltage mpchines.  Correspond- 8o
- conductors 5 and 6, which pass thence ¢o the ‘mgly I may wind the ringers Q Q' Q¢ (¥ of

. springs 1/ and £*° of the key K, these in tum di%erﬁnt resistance, or, as I have shown in
 normally resting upon front:contacts con- | the dmwmﬁ, I prefershly make the con-
20 Deefed throuﬁ- wires 7 and 8 to the springs | densers in the ringer branches of diverse cg-

- kand #2.f the key K2, which normally resis pacities. ' The ringer Q at station A being 85
Bpon eoptapets donneeted through wires 9 and | tuned tp respond to eurrent at a frequency of

- 10 to'the springs ** and k¥, the normal rest- | 66.6 cycles per second, which is the maxi-
mum employed in the system, I include in
this Tinger branch the minimum capagity of
-one-fourth of a microfarad. The ri%ilger Q' 90
- being tuned to respond to current gt | ¥ Cy-
cles, 1 double the capacity, making it one-

_ een | half of o mierofarad. For ringer Q?, 1 again
30 conductors 3 4 and.11 12 and establishing 8 | double the capacity, making it pne micrg-
+ conneetion from the conductors 3 4 to one of | farad, and for ringer Q?, I provide two mierg- 9g
“the generators. Thus uion acbuating the | farads. The condensers C, (", (%, snd C* have
button or lever of key K the springs k and k° | progressively-increasing capacities, therefore,
are carried from the terminals of wires 5 and | the largest eapacity C° corresponding to the
356 and close the circuit. for generstor G, | lowest requency and the lowest-voltage cur-
- whieh may be traced as follows: on the one | rent which is thrown out by the generstor G. oo
“Side from. the tip p through conductor 3 to | It will he 8apparent from the foregaing de-
- the spring'k, thence to the generator {x and | seription that there will be little or np chance

- bg' wires 17 and 18 to the ground at g; on | for leakage and consequent interference by
40 the other side from the sleeve »’ through con- | low-frequency current through. the high-fre-

~duetor 4 to the spring k° and thence direct to | quency branches at stations A A’. 'The high-- 10 5
“the ground. The luﬁ haying been inserted | frequency bells gre the hardest to ring for

in the jack J When&e ,' mechanieal as well as eléctrical reasons, and

current from the generator G will pass out | since I have cut down the capacity & small
45 irom the line-wires 1 2 to aetuate the bell at | fraction and the voltage -er pressure of the

- the copresponding station. | current also 0 a small fraction of the maxi- 110

- The ringers Q, Q, Q*, and Q® at the stq- | mum, the frequency being already a small |

- tions A A/ A% A%, respectively, are designed to | fraction thereo , the amount of leakage trans-
~ Tespond to and be actuated by currents of | mitted through; the high-frequency branch is.

50 the following frequencies: for ringer Q, cur- | negligible. Moreaver, it wi be noticed in
~ Ient at 66.6 cycles; for ringer-QY, current at | going down the seale from station to stafion 11s
Aifty cycles; for ringer Q?, current at 33.3 cy- | as ‘the capacities and voltages increasp the
cles; and for ringer Q° current at 16.6 cycles | tendency to interference decreases. Thus

~per second, The generators 3, G/ - {3%, and’| the system is perfectly symmetrical. =
55 G* are woynd and run so as to produce. cur- |~ I believe I am the first-person to combine
~ rents of the four. freqisencies mentioned— thefactors by which energy fransmission has 120’
that is, generator (3 ﬁfiv?ﬁs current at 66.6 cy- | heretofors been separately: limited. I shall
cles, G’ current st fifty cycles, (3? current at | therefors claim the same broadly and wish it
~ 38.3 cycles, and G* eurzent at 16.6 cycles. | to be distinetly understood-that all spplica-
~6c . There is nothing essentislly novel in the | tions of ‘this broad ides, whatever be their

System. . thug fap deseribsd. With, some | -spacific form, and. il the modifications which 125
shght modifications it might be taken as. a may be made.therein ars contemplated by
type of that class of gystems familiar to tele- | me as within ‘the scope and purview of my

~ Ingreontacts of theso springs heikg conpected
25 bo the conduetors 11 and 12. Each of the

 keys is provided with an actuating button or
leverwith a eam, which upon actuation of the.

_button or lever pets to spread apart. the

‘springs, breaking the conmection befween

ey K is thus actuated,

F

Phoneengineers underthename of % harmonio inwentien,



5

- Tent 1mpulses to any desired frequency at a |

827,087

- Having thus described my invention, what !

1 claim, and desire to obtain by Letters Pat-
ent, 15— . - -

1. In a telephone systém, the combination
of a plurality of signal-receiving devices
tuned to respond to periodic impulses at dif-
tferent frequencies, and means to supply cur-

- voltage approximately proportionate_t@ the

LO

frequency. S

2. In a telephone system, the’combination
of a line-circuit and a plurality of signal-re-
celving devices connected thereto each of

- sald signal-receiving devices being tuned to

15

respond to a current of a particular fre-
quency, with sources of current, and means

to connect one or more of said sources to said
circuit, the current from said sources varying

~not only as to its frequency but as to its vol-

2C

tage. |
3. In a telephone-exchange system, a

party-line and aplurality of differently-tuned

- ringers connected thereto, a corresponding

25
- the frequency.

plurality of periodic current-generators, each
furnishing current of a given frequency .and
at a voltage approximately proportional to

4. In &-telephone%exch&nge system, a sub-

- scriber’s line and a plurality of differently-

tuned ringers connected thereto, a corre-

‘sponding plurality of ringing-generators at

the central station, adapted to furnish ring-
ing-currents of high and low frequencies, and

~of high and low voltages, and switching

35

40

means whereby any one of said generators
may be connected to said line. :

- 5. In a telephone-exchange system, a sub-
scriber’s cireuit and a plurality of stations

connected thereto, a ringer at. each station
connected to the circuit and tuned to respond
either to high or low frequency currents only,
central-office switching means and a pluralify

of selective ringing-generators adapted to be

- connected thereby to the subscriber’s clrcuit,

45

50

55

one of said generators being adapted to fur-
- nish current of low frequency and at a rela-

tively low voltage, and another of said gen-
erators being adapted to furnish curtent ¢f

‘high frequency and at a relatively high val-

tage, whereby the low-frequency current will

frequency ringers. : |
6. In a teleplone-exchange system, a

party-line’ with a plurality of subscribers’

ringers connected thereto, said rihgers being

- be unable. to objectionably affect the high-

. progressively turied to respond to currents of

progressively-increasing frequencies, a plu- |

generator which shall

3

rality of sources of ringing-current of pro-
gressively-increasing frequencies correspond-
ing to those of the ringers, and means to pre-

‘vent current of one frequency from passing
through the ringer tuned for another ire-

quency, to an objectionable degree.

/. In a telephone-exchange system; a plu-
rality of tuned bells, ranging froin high to low
pitch, a plurality of generators adapted to
furnish ringing-currents ranging from high to
low in frequency and means to regulate the
output of one or more of the low-frequency
generators by limiting the effective electro-
motive force impressed on the line thereby.

- 8. In a telephone-exchange system, a plu-
rality of tuned bells, ranging from hgh to low

pitch, a plurality of generators adapted to

furnish ringing-currents ranging from high to
low in frequency, and means to regulate the

| output of the generators according to their

gile

7C

frequencies by limiting the effective electro-

motive force impressed on the line thereby.

9. In a telephone-exchange system, a plu-
rality of tuned bells, ranging from high to low
pitch, a plurality of generators adapted to
furnish ringing-currents ranging from high o
low in frequency, and means for regulating
the amount of effective current from any one
pass through each
ringer by limiting the effective electromotive
force impressed on the line thereby.

10. In a telephone-exchange system, a sub-
scriber’s line #nd a plurality of harmonic ring-
ers connected thereto, means for furnishing
selective current for said ringers, a condenser
n circult with each ringer, the capacities of
the condensers being inversely proportionate

to the frequency to which their correspond-

30

QO

95

Ing ringers are tuned and means to limit the -~

output of current for each ringer by limiting
the effective electromotive force at the

ringer-terminals.

11. In a telephone-exchange system, a

Iou

‘party-line and a plurality of subscribers’ sta-
| tions having ringers tuned to progressively-
Increasing frequencies connected to said line,

central-office switching apparatus for said -

Ime, and a plurality.of ringing-generators fur-
nishing ‘current -of progressively - Increasing
frequencies at
tages. |

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

© WILLIAM W. DEAN.
Witnesses: |

- A. D. THiBBY,
GEO. A. SCOVILLE.

progressively-increasing vol-
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