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To all whom it may concern: .

Be 1t known that I, Wirriam W. DEax, a
citizen of the United States, residing at Ely-
ria,inthe county of Lorain and State of Ohio,
have invented certain new and useful Im-
provements 1n Methods of Harmonic Selec-
tive Signaling, of which the following is a
sgeci_ﬁcation, reference being had therein to
the accompanying drawings.

My invention relates to improvements in
party-line telephone systems, and has for its
object, generally speaking, the provision of
an 1mproved harmonic system for selective
signaling and an improved method of oper-
ation therefor. ' _

My invention, as I shall present it, com-
prises both the method and one form of
apparatus or apparatus embodied in one
torm by which the method may be practiced.
The method alone will be claimed herein,
however, the apparatus being claimed in a
separate application, filed April 17, 1905,
Serial-No. 255,961, of which the present case
1S a division. o -

In harmonic selective-signaling systems

heretofore designed two metho.s have been

employed. By one a reed tuned to exact
pitch was relied upon to close a circuit, and by
the other a mechanical signal included di-
rectly in the harmonic circuit was overtuned

or undertuned to allow for losses or acceler-.

ation in operation. A third method, that of
exact tuning of the mechanical elements, has
been attemped at divers times, but has never
succeeded to my knowledge prior to my pres-
ent 1nvention. The first and second meth-
ods need not be considered here, my present
invention relating particularly to the third

method. Systems of this type have hereto-

fore been unsuccesstul and uncommerecial for
several reasons. It was found difficult if not
impossible to operate a bell having a tongue
constituting a tuned reed by means of the
ordinary pulsating or alternating current of
a frequency or a pitch corresponding to that
of the bell-reed. The weight of the hammer
or clapper, the manner of applying the at-
tractive force of the magnet, and the reactive
effect of the vibrating gong have always

proved sources of trouble in attempting to

reach a perfect tune. 1 have discovered,
however; that 1t 1s possible by properly ‘ap-
plying the energy of the ringing-current to

gl

l

disturbing forces to which' I have referred. s 5
In other words, without unduly increasing
elther the voltage or the ampere-turns in the
ringer -magnets I apply the energy cumu-
latively 1n such manner as to reach an effect-
1ve totality of sufficient magnitude to render 6o

‘small losses and disturbing elements negligi- -

- stroke.

‘welghts.

| mounted complete.

ble. |

Expressed in a few words my system em-
ploys a polarized ringer having its armature
mounted 1n a neutral position upon a strong 6
spring, so strong that ordinary ringing-cur-
rent momentarily applied produces no effect.
Only when current of the proper frequency
has passed through the ringer-coils for a long
enough period to start up the armature and 7o
the tuned clapper do the gongs receive any
I tune the clapy  rods or reeds by
fastening thereon clappe.. formed in cylin-
drical shape and of different lengths and

: C . | : 75
My invention is illustrated in the accom-

panying drawings, ia which—

Figurelisafront view of aringer with gongs
Fig. 2 is an end view of
the same. Fig. 3 is a top plan view with the 3¢
gongs removed. Kig. 4 1s a bottom plan
view. Kig. 5 is a perspective view of the
clapper-rod and connected parts removed,
and Iig. 6 1s a diagram of a subscriber’s line
having four stations equipped with my in- 8s
vention and the codperating central office
apparatus. -

1 will first describe the mechanical struc-
ture of my ringer and then point out the
method of 1ts employment. | .

Referring to Kigs. 1 to 5, A designates a
palir of magnet-spools with cores a ¢/, secured
by screws a® upon the yoke B. At the lower
ends of these cores is carried a secondary
yoke B’, the same being secured by the nuts ¢z
b 0" upon the sleeves b*, secured to the mag-
net-heads or in any other suitable manner.

go

The yoke B’ has front and rear drop portions

1 bloc

b* b, each slotted, as indicated at %, for the
reception of the ends ¢ ¢’ of the armature 100
or bolt C.- On each of these is fitted a
lock-nut ¢*. This block and its connected
Earts‘ are best shown in Figs. 4 and 5. The

lock C 1s preferably squared throughout

that portion of its length which lies between 103

the parts b* b, its ends being reduced and
threaded at ¢ ¢. The squared portion is

positively overcome and render neglible the | milled out on one side to receive the short



£ . 841,840

leaf-spring C*. To hold this in position on | cient throughout its life. It is so designed

the block, a short bar ¢ 13 clamped upon it
by means of screws ¢®. Secured upon the
spring above the block is the armature ¢V

5 Lhis 1s made of pressed metal in two halves:
¢’ ¢*, each having an upstanding flange ¢ or

¢”. These two flanges are set upon opposite
sides of the spting and -secured together
through the latter by means of rivets e*.
10 Kach flange is formed with a semicylindrical
channel to one side of the spring and an out-
side rivet ¢*°, the channels when put together
-receiving the clapper-rod C?, which is thus
secured rigidly to the armature structure by

15 the common bridging means. At its upper
end the clapper-rod is fitted with the clapper
C*, composed of a length of tubing solidly
driven on the.rod. - The length of this tube.
varies according to the tune desired. In as-

20 sembling the device the ends of the block C
are inserted from beneath into the slots %,
the clapper-rod at the same time passing up
‘through an opening ¢° in the yoke B’ and ly-
ing in front of the upper yoke B between the-

25 gongs (. The armature having been ad- |

‘Justed with regard to the poles @ of the

ringer-magnet the nuts ¢* are set up tightly,

and thereafter the only movement of the ar- |

~ mature possible to make 1s that permitted by
30 bending the spring C®. Secured upon the
- upper yoke and passing down behind the
magnets mto contact with the rear nut ¢ is
the permanent magnet M, and as the upper
yoke B and the block C, with its parts, are of
35 1ron 1t follows that a very efficient magnetic
~ circuit is thus obtained, the only breaks in
which are the air-gaps between the poles a?
and the armature C’. The gongs G are
mounted upon: the posts g, the latter being
4o carned upon metal segments b%, each pivoted
- at b°upon a suitable bolt passing through the
yoke ﬁ) At 1ts Tront edge 6'° each segment
28 provided with gear-teeth meshing with the
worm, b3, cut on the stem of the bolt 5.
45 This bolt b™* has its ends supported in drop-
bearings formed 1n hook shape on the yoke
B, as shown at 6%, Figs. 1,2, and 3. In or-
der to get the best results with this ringer, an
‘accurate adjustment of the gongs is neces-
50 sary, and this adjustment, moreover, must
be sohd, so that when the parts are once set
they will remain undisturbed by the forcible
action which 1 contemplate. The gong-
- posts pass ug from the segments through lat-
55 eral enlarged openings §* in extensions b° on
the yoke B. By means of a suitable wrench
- apphed to the head of either bolt 5! the
same may be turned, and the worm thereon
will move the segment one way or the other
6o and with 1t the gong-post and gong.

1t will be observed that the constructidn [

of my rin

65 be neclible and. its operation uniformly effi- |

ger throughout is such as to make it |
Very_-_St}]j.dD and substantial. Its depreciation |
through a long period of time is intended to |

that it may be substituted for an ordinary

bridging-ringer or, in fact, for any ringer at

any station having parts of standard type.

Fhe sizes and general arrangement of parts

are such that no special features are required

in the rest of the telephone set to permit the

| use of this ringer.

Referring now to Fig. 6,.1 have shown a
pair of plugs P P/, conneected by a cord-cir-

cuit 3 4 5 6 and provided with s listening-kev

70

75

K and ringing-keys K’, K2, K5, and K. A

subscriber’s line 1 2 terminates at contact n

of the cut-off relay N, by which the line is

adapted normally to be connected to a sig-

80

nal-relay L, controlling a lamp 7, and when a

plug is 1n one of the jacks J or J’ to be con-

' nected thereto and disconnected from the re- -

lay. The cord-circuit contains the four re-

lays B, R’, R? and R?, bridged in pairs
across the two ends of the circuit, each pair

jointly controlling ome of the supervisorv .

lamps 7 /. Current is furnished by central

batteries {J. From one of these the wire 12

extends as a common return for the line-re-

lays, and also connected through resistance
7 by branch 11 as a common return for the

selective ringing-keys, battery-current being

thus supplied to the sleeve side of line for the

cut-off relay N while ringing. Each of the
selective keys K’ K? K? and K*is connect-
ed on one side by wire 7, 8, 9, or 10 to a gen-
erator giving a particular frequency, so that
by using the proper key any one of the four
trequencies may Ee thrown upon the line.

At the four subscribers’ stations W, X, Y,

and Z the four ringers are all tuned to respond
to different frequencies. At station W the
tubular clapper (** is long and heavy, this

‘station being called by the lowest frequency-

current. At stations X and Y the length
and weight of the clapper is successively re-
duced, and at station Z it is shortest and low-

est of all, this station being called by the cur-

rent of highest frequency. |
1t 1s to beunderstood that momentary cur-

rent of right or wrong frequency will not ef-
fectively move any of the four armatures.
1f the current continues to flow for a brief

XI§

period, however, the armature at that sta-

QO

IQ0

105

TIO

tion which is tuned to respond to the selected

irequency gradually gets into motion. As

1t 18 pulied over the strength of the mag-

netic pole strongly increases, and in order to

get a powerful eflect, and, in fact,relying as I
do upon what might be termed ‘‘sheer brute
torce,” I discard all delicate adjustments and
safeguards and strip the magnet-pole, so that
the armsature may come into direct contact
with:1t. -1 thus get a maximum pull and a
maximum. effect on the clapper just when I

need it the most—that is, at the instant of
possible interference due to reactive vibra- ..
tion from. the gong. Thus I start my selec-

tive ringer by tuning it exactly, so that it will

120

125
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respond beioré striling the gong, and after it

has once started to wvibrating I provide a
strong enough action to positively overcome
any interference. Those ringers, however,
which have not started into good vilwration,

~owing to their being out of tune, a~; of course
unafiected, and I may add that sae strength

of the springs C* is such that it .akes almost

aperfectresonance to overcome . heirstiffness.

‘The method T set forth without regard to

- the specific apparatus employed will now be

20

25

30

40

plain.

Lt consists in providing.a number of
positively-tuned elements normally held in-
active and requiring considerable energy to

.actuate them, then by means of suitable cur-
Trent starting the action of a selected unit and

having started it thereafter by supplying
suilicient energy forcing it into fuil operation.
It will be noted that I have shown con-

densers in the bell branches at my substa-

tions. I employ these condensers in some

‘cases 1n conjunction with the windings of the
magnets for the purpose of electrically tun-

ing the branches. While my system is pref-
erably operative without this, 1t is partica-

larly adapted for use in common battery

systems, the small leakage through the
branches not tuned to receiv: a particular
ringing-current being negligil;: on account

of the stiffness of the springs 0*. Thus the

ringer at the desived station only will get cur-
rent enough to start its

tion irrespective of its mechanical tune, and,
as 1 have stated in the foregoing, this initial
TR

vioration 1s essential to full actuation, as the
norme! Lome. " -of the armature is too far

i i

irom iite pole  f the magnet for instanta- !
1€ S ,
|

R
il

L1 - ' ot o e e b e g . . n; i
Beous pulis to « . iisoised ageinst the stuiness

of the springs. |
Having thus described my invention, what

1 claim, and desire to secure by Letters Pat-

ent, 15—

1. The method of selectively operating |

arimature 1nto vibra~

4l

-2

elgctrical - apparatus which consists in the
following steps: first, tuning the movable

parts of an eleciromagnet so that they will

absorb energy when imparted at intervals of

tie proper frequency; second, initially mov-

g satd parts by means of their resonant re-
sponse to the accumulative energy impulses
received by sald magnet; and lastly, expos-

| ing the parts when so moving to the strong

and progressively-increasing magnetic forces
of said magnet during their motion, substan-
tially-as described.. o -

2. The method of selectively ringing tele-
phone-bells, which comprises the following
steps: first, tuning the mechanical parts of
each bell to respond to a given frequency, and
rendering them all inoperative for momen-

~tary current impulses through the magnet;

second, by means of current of suitablefre-

the parts when so moving to the maximum

magnetic effect of the magnet so as to insure
_proper actuation of the parts and to render

reactive interferences negligible, substantially
as described. '

3. '"T'he method of selective signaling, which

consists in funing the movable parts of an

eiectromagnet to respond to a given fre-

‘queney,feeding a current of constant strength

and proper frequency to said magnet to ini-
tially move said parts, and exposing said
parts when so moving to the maximum mag-
netie effect of said magnet so as to insure
proper actuaiion and to render reactive in-
terterence negligible. -

In festimony whereof I affix my signature
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“quency impsrting initial motion to the parts
01 any desired ringer; and third, exposing

75
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