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T 0 a,ZZ whom it mcm/ concern: 3
" Be it known that I, OHARLES L BUELL a

 citizen of the United States, and a remdent of

New E[a,ven, in the county of New Haven and
3 State of Connecticut, have invented certain
new and useful Improvemente in Electrie Sig- -
na,lApparatue, of Whloh the followmg 188 epecl-
ﬁcatlon -

The generel obJect ot my mveutlon is to af-

A .“m ford a means whereby a continuous.ringing or

vibrating signal may be given at a subscriber’s

e n station of a telephone-line, without the use of

_local batteries or circuits, by the simple press-
ure of 2! elrcult controllmn' lrey et the eentral

A further obJeLt ot my inv entlon is to comn-

bme vibrating signals with a telephone or other
‘cirenit without dleturblng the continuity of
said cirenit when signals are. made, thus en-

;:-20 abling telephone signals to be sent. apon a lme

" in the main-line cireuit.

used for other purposes. -

Figure 1 of the aeeompanylng drewmgs isa
dlagram of circuits and apparatus upon a tele--
phone-line. Srepresentseeentml office switch-

25 board of any preferred construction, and L one

‘of a numberof telephone-lines eonneeted there-
‘to. 1.and2 aresubscribers’ stations, each pro
v1ded with an ordinary tap-bell, B normelly-
The other demces are.

_5'[_3_';:;-_5130 also of ordinary construction, and are repre-

E'35 elephone gravity-switch;

sented as follows: L S, line- smteh for discon-
.necting the bell and connectmﬂ in the tele-
- phone; T, recéiving-telephone; M transmit-
‘ter; L B, local battery for treusmltter TS,
and K, a oell key

At the central office E B represents an electro-

~magnet, whose armature is kept in continuous

_vibration by means of the cireuit closing and
breekmg stop @ in the local bettery circuit.

-:40 At every vibration of the armature the spring

cireuit- closmg points ¢ are mnadeé and ‘broken,
 thus making and breaking the circuit.of a-

main-line battery, M B, Whloh is connected .

_ through said- poufts with the front stop of a

o 524 5 key, O K, through whose back stop the line I

18 connected to the switch-board. S, as shown.
The depression of said key dlsconneots the line
from the smtoh board ‘md conneets 113 to the

...--'"'

i

-continuity of said lme

foretloll

brator.

the continuity of the circuit. |
plished by means of the resistance R, placed
in a derived circuit around the point ; p. The:
wbratmg armature of B alternately shunts the
1e81stanoe trom the clroult rmd throwe itinto -

eutometlc V1brator and 50 1ong as s.:ud key re-

mains depressed a series of pulsations from
‘battery M B are sent to line through points- ¢,y
‘thus produemg a continuous or vibratory 3ig-

nal in the tap- Dells at subscribers’ stations..
In Fig. 2 I have shown devices for produc

ing a series of reversed electrical impulses up-
L ona telephone line, each station of which is
provided with a polarized tap-bell, P B, of any.
the =
I B’ is the electro- -

preferred construction, without hreakmg

magnet of the automatic electro-magnetic vi-
brator. .

joined-to the. erma.ture leverl of B B’,and the

other to a contact-point, p, which enters a per-
__.fora.tlou in the armature:lever wherever said
-lever is (lepressed A cireuit- elosmg spring,

5, rests. upon the lever dlreot],yr over the per-

is lifted from the stop p by the. lever.

a series of reversed impulses..

M B'is a split main battery connect-
‘ed to earth as shown, and with one terminal

‘When said lever is depressed the
| spring rests upon the conteot », while at the
‘same time the contact of the spring with 7 is
broken. When the leveris retracted thespring =
As will

be seen, neither contact is broken before the
other i IS made, while the effect upon the bat--
1 tery M B/ is to put its sections alternately to
line, but with reversed poles, thus transmwtmg- i
UK isthekey =
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which disconnects the line irom the switch 8 "
and conneets it to the automatic ecireuit- -re- -

verser. The reversed impulses produce a con-

tinuous ringing in the polarized bells P B,so
long as the key G K 18 depressed in-a well j
known manner. . -

31 have shown a contmml;y preeel V-
ing key, T K, for disconnecting the line from -
“the switch- boerd and connectmg it to the vi-
The construction of this key is sub-
stantially the same as that of the armature-le- . .

-In Fig,

80

ver {, Fig. 2, and its operatlon will be readily :

understood The vibrator in this case sends

90

impulses of varied strength without breaking

This is accom-
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~ the effect of alternately increasing and dnmn
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purposes.
versal of currents the devices for other uses

ishing the strength of the main-line current
without disturbing its continuity. By thisar-

rangement I am enabled to send vibrating sig-

nals over a circuit which is used also for other
‘When such signals are made by re-

should be constructed and arranged to be act-
uated by varying the circuit’s tension, and

when the signals are produced by varying the |

tension of the circuit the devices for utilizing

the line for other uses should be adapted to

respond to reversals of the currents. Ineither

~case the employment of continuity-preserving

switches and keys in-the system is desirable.
It is obvious that the necessary vibrations,

pulsations, or reversals of the current may be
produced by other devices besides the electro-

magnetic devices shown-—as, for instance,

- clock-work ,rheotomes, or such 11Le apparatus.

I do not, des1re to limit myself to the trans-

- missionof reversed impulses by continuity-pre-

2

serving devices, as such impulses may be also

sent by apparatus which breaks the circuit at

each change of polarity; nor do I desire to

limit myself to theemploywmentof acontinuity-

30

preserving key with the particular vibrator

shown in Ifig. 3, as such key may be also em-
ployed with the arrangements shown in Figs.
1 and 2.

I do not claim in this application the com-
bination of a continuously-acting pole-changer

and means for connecting the pole-changer to

35
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any one of several lines centering in a switch-
board, said lines containing bells adapted to

be operated by reversed electmo impulses, as a
claim to such a combination is wntamed In
one of my prior appllcatlonb

What I claim is— |

1. The combination, at oue sta,tion of a tel-
ephone or telegraph line, of an automatic elec-

tro-magnetic vibrator, a main-line battery con-
trolled thereby, a circuit-closing key for con-
necting said battery with the line through the

contacts of the vibrator, and at another sta-
tion or stations of said line tap-bells of ordi-

‘nary construction, the whole so arranged that

when the key is depressed electrical 1mpulseb
from the main-line battery are sent to line in
rapid succession, thus producing a vibratory
signal in the bell or bells, substdntlally as de-
seribed.

2. In a telephone-exchange system, a tel-

ephone-line provided at each subscriber’s sta-
tion with a tap-bell normally in the circuit,and

at a central office, a switch interposed between

the line and the switch- board mrcmt connec-

/

- the circuit of the main-line battery M B/, with | tions from said switch to an automatic electro-

magnetic vibrator, and a main battery whose
circait 1s through contact-points controlled by
said vibrator, the whole so arranged that while

the key is depressed the telephone-line is cut

off from the switch-board, and electrical pul-
sations in.rapid succession are conveyed to the

line from the main battery and vibrator, thus

producing vibratory signals in the tap- bells at
the various subscribers’ stations.

3. In a telephone signaling apparatus, an
antomatic electro-magnetic vibrator, continu-
ity-preserving circuit-closing points connected
to a main- lme battery and to a key, and cir-

cuit-connections from said key to a main line,

provided at one or more points with tap- bells,
the whole so arranged that when sald key is
depressed electrical pulsations are sent to line

6o. .
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in rapid succession from the batfery without

scnbed
4. Atacentral- office telephone-station,a con-
tinnity-preserving key provided with clrcmt-

connections to a switch-board, to a line pro-

vided with tap-bells, and to a branch line con-

‘taining a main battery whose circuit is through

the continuity-preserving points of an' auto-

‘matic vibrator, the whole arranged, substan-

tially as described, so that when the key is de-
pressed the line is cut off from the switeh-
board and connected to the branch, passing
through the pointsof the vibrator withoutruapt-
aring the cireuit, while at the same time elec-
trical impulses from the main-line battery are
sent to line through the continuity-preserving

‘points, and the bells are made to give vlbra

tory signals.

breaking the circuit, so as to produce vibratory
signals in the tap- bells, substantially as de-
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5. The combma,tmn substmtull,y as de- |

scribed, of a perforated k63 -lever, a spring rest-

ing upon said lever, a contact-stop entering
sa,id perforation and &rra,n oged to make contact
with the spring when the key is depressed,
and circuit-connections to line and to two inde-

pendent branches to earth, one of which con-

tains a battery and contact-points of an auto-

matic vibrator, substantially as described.

6. The combination, substantially -as de-

scribed, with a constantly-vibrating armature-
lever, of circuit-connections from said lever
and its contact-stop to a battery, to a key con-
trolling the circuit of said babtery, and to a

derived circuit around the lever and 1t<='. con-

tact containing a resistance.

| OHARLDS D BUDLL
Witnesses:
| H. (. TOWthND |
'GEORGE H. ALDRIOH.
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