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1o all whom it may concern:

=

UNITED STATES PATENT OFFICE.

WILLIAM W. DEAN, OF ELYRIA, OHIO, ASSIGNOR TO THE DEAN ELECTRIC
 COMPANY, OF ELYRIA, OHIO, A CORPORATION OF OHIO.

METHOD OF POLYSTATION SIGNALING.

~ Specification of Letters Patent,

Patented Jan. 8, 1907,

Original application filed May 18, 1905, Serial No. 261,f32. Divided and this application filed Angust 9,1906. Sefial No. 273,460,

~Be it known that 1, WiLLIaM
citizen of the - United States, residing

W. DEAN, &
atl

Elyria, in the county of Lorain and State of |

Ohio, have invented certain new and useful
Improvemeénts in Methods of  Polystation
Signaling, of which the following

companying drawings. - -
- My invention relates to electrical signal-

ing, and particularly to what is known as

‘‘harmonic” or ‘‘selective’’ signaling for tele-

. phone systems of the type disclosed in my

1

‘application filed May' 19, 1905, Serial No.
261,132, of which the present application is a

division. - In such systems where more than

" one station is served over & single. line mod-

ern standard practice calls for the employ-

- ment of ‘signialing means by which one sta-

20

‘mittent current only.
constituted the clapper-rods of polarized

tion may be called up without alarming the

‘other or any of the others, if there be several.

In former systems devised by me I have

Iem’ployed a number of tuned vibrating reeds

at the several stations, each reed responding
to a certain frequency of alternating or inter-
The reeds employed

ringers, and the clappers were adjusted to
~ strike .the gongs without the armatures

30

touching the pole-pieces. With such an ar-
rangement the initial rate or period of vibra-

“tion .of each clapper-rbd is somewhat modi-

35

fied by contact with the gongs, and hence 1-

found it necessary to resort to undertuming
or overtuning the current or the mechanical.

pa;rtsﬁn order that the current throw upon

40
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the line to ring a particular station should
sorrespond in periodicity to the modified or
operative periodicity of the reed and clapper

at the desired’ substation. My present in- |

vention, while, as« have.stated, 1t includes
the feature of a tuned reéd at each station,is
an improvement in every way and is to be
ished from my former inventions by
the following radically-different principle and
method ofjoperation: Inthe former case I

it was necessary to have a very nice adjust-
ment of rciative frequencies, as well as a
careful adjustment of the moving mechan-
ical parts. In the present case 1 abandon
all overtunihg and undertuning engirely and

adjust my reed to respond to its own natural

frequency; and this being determined the |

_ h t is a specifi-
- cation, reference being had therein to the ac- -

| current can be supplied at a corresponding

frequency with absolute certainty. In order

to overcome the modifying

first, a very stiff spring-mounting for the ar-
mature and clapper-rod; second, 1 expose

‘the armature to a cumulatively-increasing
force as it vibrates, and, third, 1 expose the

naked pole-pieces to the ends of the arma-

ture and so adjust the gongs that each end of,

the armature will strike its pole-piece before
the clapper-rod touches the gong, the clapper
then springing over to strike the gong, ana
thus getting' a very quick return. _
tice the distance between the clapper and the
gong may be, say, one thirty-second of an

mch., With this construction and adjust-

In prac-

55

_ eflects of the
gong -strokes, I use three expedients—the
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ment 1 get a, very sharp, clear, and powerful

tone from the gongs and perfect certainty ot
of operation in selection. S

It will be observed that my invention

75

really covers both a method and the appara-

tus for practicing the method. In the pres-

ent case I shall describe some specific fea-
tures, such as a spring-mounting of the ar-

mature and the means for t by shiding
the clapper up and down the rod; but it 18

80

quite obvious that iy method is independent .

of these or any other specific limitations, be-

ing practicable with many different forms of

apparatus.

My invention will be fully undei‘usi_adod'updﬁ .
‘reading the following detailed description 1n
| connection with the accompanying draw- .

ings, forming a part hereot, in which—" *

to tHe right, and Fig. 3 is a perspective view

of the clapper-rod with its connected parts.

removed. R
- Referring to the drawings, Q Q' isa pair of

‘ringer-magnets mounted upon the yoke B,

was forced to use gongs of different sizes, and |

[

+which also carries the bent permanent mag-
‘net M, as shown. ~ The cores ¢ ¢’ of the elec-

tromagnets protrude at the lower ends, and
upon: them or upon .the sleeve surrounding

. Figure 1 is a-side view of a polarized signﬁl |
‘bell or'ringer embodying my invention. Fig.
2 is g section on the line x z of Fig. 1 looking -
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them is carried the armature-yoke A. This -

is of non-magnetic material extending from

pole to pole and adjustably clamped thereto

and having frént and. back downwardly-
turned extensions ¢ @', slotted, as -shown at -

105

a*, for the Teception of the studs ¢ d’ on

»

"the armature-support D. Thesé'-si;udﬁ are




7 2
i

securing the

formed upon the termmalbloeks dgtdd‘g, con- |
racted by the stiff spring d4, whose ends are

riveted or otherwise secured in slots in the

blocks.  The studs are threaded and receive

the nuts d* d%, which clamp the extensions of
the yoke firmly upon the blocks d@* @?, thereby
structure D in place. The ar-

mature ( 1s formed integral with the clapper-

- rod ), out of punchings, in two halves, a

1¢

_ the blanks these

“right” and a “left.” Of course 1n making
would be all the same, but

1n forming up the right would-be turned one

- way and the left the other. Each left blank

5

' 20
clapper ¢t is

25

- termined,

- moving the clapper ¢t up or down until the
exact pitch is reached which i desired. Of

Fig. 3 is

has a wing ¢, a leaf ¢!, and a long stem ¢2.
Kach right blank has a wing ¢, a leaf ¢*, and
a stem - ¢®.
spring d* is placed between the two leaves ¢!
and ¢*, which are riveted together through
the spring.
also riveted together, and the cylindrical
placed upon the rod thus pro-
duced. The ends of the spring d* being
secured in the blocks d* d?, the structure of
complete and is ready for assembling
in the compﬁate ringer, as shown in Figs. 1
and 2. My selective reed is thus formed of
the parts D and (7, and its exact period is de-

or, in other words, it is tuned by

- course 1 making these bells in quantities it

35

o

- of vibration is. increased, and

50

18 possible to determine the exact point upon
the clapper-rod upon which the clapper of a

given weight must be placed to give the de-

sired result.

In operation when current of any particu-

lar frequency is thrown upon the line the

reed or clapper-rod of corresponding pe-

riod will commence to buzz, and 4s it buzzes.

the armature-wings ¢ ¢ will approach to and
recede from the pole-pieces ¢ ¢'. During
each approach and recession fhe amplitude
| ‘the force ex-
erted by the pole-pieces is increased corre-

spondingly. Action and reaction thus suc- |

ceeding and reinforcing each the other, the

. cumulative force soon causes one armature
-~ end to forcibly

strike its pole-piece, where-
upon 1t will stop; but the clapper ¢t will con-
tinue its travel, the clapper-rod (' springing
to pernut this. The clapper strikes the gong
and instantly recojls. - All this on account of

- the magnitude of the cumulative force at the

55

- opposite stroke,
energy is stored
" to snap back and

OO

(g

time of stroke is accomplished substantially
in the natural period of the parts. Hence
the recoil from one side stroke assists in the
or, to put 1t another way,
up 1n the _
start the next stroke, the
innate capabilities of all the parts being thus
utilized and current; spring, and stroke al
acting well together. = . |

In order that the adjustment of, the gongs
may be not only accurate but

mount each gong G or G’ upon a post ¢ or g,

In assembling these parts the

The stems ¢ and ¢® are then.

| my ringer, but include within the

yielding clapper

permanent, I

840,995

_ 10 drop-bearings b ¥,
formed upon ‘
wrench the worms
the gongs exactly, 1 SO a

ordinary use or misuse will move them.

It will be apparent from the foregoing de-
seription that my method consists in exact,
tuning, but.mechanical overthrow, as con-
tradistinguished from exact’ adjustment

can be turned to adjust

- without- any overthrow but with overtun-

ing. The present method may be stated in a
few words, as'follows: A reed 1s cumula-
tively flexed to store up energy, the point of
reyersal or cut-off of the energy being deter-
mined at this mechanism, leaving the reed
or moving body to give the actual stroke and
to take the corresponding recovery by means
energy thus suddenly concen-
trated and released. I{ will be observed
that the instantaneous stroke is of great 1m-

The sudden stoppage of the ener-

carried upon & pivoted adjuster w? or w3, piv--
oted at its rear end and threaded at its for--
~ward end to engage a worm w or w’. Each |
‘worm has a head W or W’ and its shank is

( mounted to turn

the yoke B. By means of a

7C

and when so adjusted no

75
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gizing-armature is of importance in order to

| give this instantaneous stroke, and the use of
normally unresponsive parts is of

stiff and
importance in order to prevent the storing up
of energy in beats of any but the particular
frequency called for. It is to be observed
that I make the spring d¢ stiff; and by reason
of the cross-connection thereon of the leaves

of the armature there is a torsional—that is

to say, a very strong—resistance to the first
movements on the
The spring d* itself may be tuned like a reed;
but whether it is or _
momentary current impulses will budge the
armature, this only being accomplished by
the normal increments of the proper periodic
currents, _ ' o |

 Lam aware that there are many changes in
detail that may be made in the invention

1t understood quite clearly that I do not
hmit ‘myself to the specific form shown for

the claims which I shall make all
forms by which the invention may be prac-
ticed—that is to say, by which the principles
upon which I rely may be incorporated and
brought under control. - o

Having thus- described my Invention,

possible

| what I claim, and desire to secure by Letters

Patent, is— L I
1. The method of selective, harmonic

Sig-
naling, which consists

In vibrating a tuned

‘body by means of periodic increments of en-

ergy, causing said energy to be stored in said

part- of the armature.

thus described without departing from the:
spirit or the principles involved , and I wish

95
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not it is so stiff that no

10&

L10O

scope of

120C
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body until & desired totality is reached, ‘then

instantaneously -interrupting the vibration
and utilizing the stored energy to flex the

 body to produce a stroke of such short dura-

I30
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tion as not appreciably to retard or alter the
normal or periodic movement of the vibrat-
ing body. ' B

2, The method of selective, harmonic éig—_-ﬂ

¢ naling which comprises the following steps:
communicating to a stiff tuned reed, sueces-
sive, small increments of periodic.energy of
oroper frequency and thereby raising 1t from
a state of inaction to a state of active vibra-
tion, storing up energy in said reed, and vi-
“brating the samé with gradually-increasing
~ amplitudes, and finally at the point of maxi-
mum smplification, interposing a positive
stop to render dead & portion of the vibrating

15 reed structure ,
tive energy will be imparted suddenly to the

- remeinder of the reed structure to produce &
stroke or sounding movement at such acceler-

10

‘ated velocity as not to retard or alter the |
normal periodic vibration of the reed struc- |

20
ture as & whole.

whereby the entire cumula-

| 3. The method of selective, harmonic sig-
naling, which consists in vibrating a stiff

entire body to start from a state of inaction,
storing up energy, in said body, thus vibrat-
ing the same as & whole with gradually-in-
creasing amplitudes until a desired totality 1s

‘reached, then instantaneously interrupting

| said vibration, whereby the stored-up energy _
| is utilized to flex the body to produce &

stroke of such short duration that the retar-
dation or alteration of the natural rate of
vibration is rendered negligible. . . |

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

Witliesses.: -
“A. D. T. LisBy,
GEO. A. SCOVILLE.

W. DEAN..

a

| tuned body as‘a whole: by.means of pertodic -
increments of energy, thereby causing said

30
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