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Be it known that T, THEO. N. VAIL, of
Boston, in the county of Suffolk and St&te of

) '_Massachusetts, have invented certain Im-

:FtIOIl

provements in Eleetric Annunciators and Cir-

cuits, of which the followmo is a speclﬁm

My invention relates to systems of eleetric

- signaling and to signaling apparatus adapted
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for use in such systems.
larly, to such electrical mgnallnﬂ* appliances
as are adapted for use in connection with the

central - office apparatus of a telephone-ex-

change; and the object of the said invention
18 to pr0v1de an annuneiator or call-indicating
device which, when actuated by the manipula-
tion of an 0perator at a distant station to drop
a tag or shutter and give the signal, is capable
of being reset thr ough the instr umentahty of
electricity, and to furnish,moreover, a suitable

and convenient arr z—mgement of apparatus and |
circuit-closers, whereby the act of electrically
~ resetting the said annunciator may be accom-

~ plished by a person at a distance therefrom,
either automatically by the act of connectmg- |

any.two lines together, or by an independent
manuaal oper ELthl]

annunciators in a telephone-exchange so high

‘as to be out of veach, and thereby greatly

économize space, or I may accomplish what
without my invention is unattainable—i. e.,

place the annunciators in a part of the 100111

distant from the switch-board operator, yet re-
taining them under his control.

TFor the attainment of these purposes my

invention conmsts in the following devices and

- combinations: first, an annunemtm capable.
~ of responding to the changing electrical con-:
dition of a main circuit and of giving an ab-
soltite drop-signal, and furthermore provided
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with restmg devices actuated by an electro-
magnet in

cuit and a local mrcmt one of the said circuits
including the signal-giving and the other the

signal-setting ma net; third, the  convenient

armngement of thi smd swna,l -giving and re-
setting instrumentalities and the said main

and 100&1 cir cmts Wlth 1efelence to a switch-

It relates, particu-

By this Invention 1 am,
for example, enabled to place the S:Ignalmn |

a local cir cmt second, the said
zmnuncl&tor or an mstrument substanhally 1
equivalent ther eto,combined with a main cir-

| 18, as shown, connected in a main-line or sig-

board for connecting any two main circuits

together, and two su1table circuit-closers for .
the automatic or mfi,nml Opel atmn of the re-

' settlnn device.

55
In the drawings whlch 1llustmte and form

part of this sljeclﬁmtmn Figure 1 represents

an elevation of my compound annuneciator

with the signal set and ready to be actuated. -

Iig. 2 is also an elevation of the same annun- 60 B
ciator with the drop or tag fallen to give the
signal. Tig. 8 is a diagram of two annunci-

ators and line-terminals, repr esenting twolines -
connected together for mtereommumcatlon

and showing the *’Ldaptatlon of the line-an- 65

nunciator for use as a clearing-out signal.-

‘Fig. 4 18 a dmomm of the sw1tch bcmd COI-

hections of a smn*le line and the electrical cir-
cuits for the annunemtors showing the auto-
matic operation of the resetting device. Fig. 7o
5 shows the main and local GllGl]ltS complete
and automatic and manual circuit - closers
therefor. Fig. 6 is a longitudinal section of
a connecting-plug adapted for use in connec- |
tlon with the annunciator-circuit. | 75

Referring now to Figs. 1 and 2, Mis an

,'fmnuncmtm electro- m‘wnet mounted upon a

base, B, and provided with an armature, A,

of the usual pattern, said armature being piv-
oted at f, and normally retracted from the 8o
cores b’ of the magnet by the spiral spring s.
By the pawl or hook detent /& the drop signal
or tag is held in place when the circuit is ab
rest and no electricity is passing therethrough.
The 'said drop-signal turns freely upon 1ts 85
pivot p, and when released by the pawl & falls
by gravitation upon the stop R, as shownin
PW 9. Tt is furnished with a lever-exten-

sion, I, projecting rearward below the base

of the actuating-magnet. The electro- -magnet

90
nalmg cn:cult I, extending from any desired
point. An aumhary electro- -magnet, M',which
may be, but is not necessarily, mounted on
the same base B, is adapted by its terminal g5

| wires ¢ ¢’ to be included in a separate and in-
| dependent cireuit, and has an armature, A’,

furnished with a 1ong extension, I/, engag ed
with the heel or lever extensmn of the drop-
signal D. The armature A’ of the auxiliary 100
m%gnet is pivoted at f/, and the heel L of the
drop-signal serves as a limiting- -Stop therefor.
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thusresetting the drop fmd placing it in 1eadl-3

40

- as shown in Flgs 4 andb. The *‘Lu*{llmlymftn- |

[
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When connected for operation--the electro- | -bridging:momenmﬁly the space between the
plates 3 and 4 and closing the circuit, cause

magnet M in the signaling-circuit and the
-eleetro -magnet M’ in the- Settmﬂ' clremt-——lt isg

wires /, and consequently thlouuh the helices

of the magnet M, the said mag net will become

enermzed and a,ttlact the a1m‘1tu1e A 1o its
core Z) releasing the drop D, which then falls
onto the stop R

Prior to my invention it has been ploposed '
- to reset the drop-signal by means of an anx-

1liary magnet. In the dapparatus devised for
that purpose the drop has been placed at the

end of a long pivoted lever upheld by a hook

at the end of the armature of the first magnet.

The armature of the auxiliary magnet is at-

tached to the short arm of the level the long
arm of which terminates in the tag or shutter.
Such apparatus is heavy and not suificient-
ly delicate to insure certainty of operation.
The weight of the drop-lever upon the arma-

ture- hook resists the attraction of the magnet

and necessitates a strong impulse to 1elease 1t.
The apparatus herein deseubed is lighter and
easier to operate and reset.

of the cores b, causes a shar D and powerful de-

pressmn of the: lever end L/, and this, engag-
ing with the heel or e*a:tenswn level L, a,(,ts

thereon and 11fts the signal over the p"ml fi,

ness f(}r anothel cal]

ﬂBle]G eonduetm ~mth two pluo ends the

~ends belng inserted in the two line- cneults

In the dmwmﬂs the line or main-circuit wire
[, after passing through the signaling-helices
M continues to the Seﬁlllellt‘ﬂ p]’Lte 1 of the

p1u0 -socket 1, from which it is continued

through any other desired apparatus to earth,

" nets M’ are in the circuit of a local battery

43

50

SN

60

65

‘mental plate 4 of the plug- Socket

L. B, from which one wire, ¢, leads to the said
electro magnet, and anothel 5, to the seg-
From the
opposite plate, 3, a wire, ¢, leads to the other
side of the electro- magnet

The plug which I preferably use is of the
description shown in Fig. 6. The figure is a
longitudinal section, and shows the constmc-
tion. The shank and handle H may be of any
suitable non-conducting substance, while a
semicircular metal p]ate d, eleetrlmlly COn-
nected with the cord- conductar 18 let into the
upper part of the shank to make contact with
the line-segment, and a small metal plate, m,
is let into the small or lower end, the sole use

of the latter being to make a temp01 ary union |

between the local-cir cult sectional plates 3 and
4 while the plug is being inserted, and thus
to close the circuit for an instant, permlttmﬂ
1t again to be opened as soon as the plug is
fully entered into the socket. When a call
18 received and two lines are thereupon united
by means of the plugs P and the connecting-

T'he: elev%mn of
the armature A’,under the attractive influence

]

l

cord C, the act of msertmb each plug will, by |

the electro-magnet M’ to actuate its armature

- | and raise the drop -signal.% The original sig-
clent stlength be 1)‘1886(21 thlouoh the circuit-

naling - annunciator may then be used as a
“rmﬂ oft’”’ signal. These connections are all
Sh'OWIl in Figs-.. 4 and 5, and I have-intro-
duced them into Fig. 3 only to show that by

|} my inve;ubion Lhe oriﬂ*inal calling mmunclator

tion of the connecbmﬂ plug, 1(31(1115? used asa
disconnecting- &ununemtor also.

I'ig. 4 shows my annunciator and setting

ple switch-board, or one in which the same

line has a. plug-_socket at several different

places. The main linel, after passing through
the annunciator-helix, continues to the Sego-

ment 1 of the plug- socket 1 of the first SWltch .

board, thence by spring-jack ¢ to segment 2

70

s

of the same board, and by wire !’ to the, seg- “
ments of the nextboard, and so on "Lllthl’()llﬁh o

- nets.

the plug- soeketb of that 11116
cult may be made operative 'b'y the insertion
-of the plug,
necessary £o connect the battery I. B to earth
but in practice this is

all of the switch-boards to the last, from whlch'

ole
1t passes to its earth-terminal G. TFrom the

local battery 1. B a wire, 5, is led branching

by wires 6 to segment 4 of each plug- Soeket
at each of which the eircuit 1s normally open.

Ifrom the other pole of the battery a wire, ¢,

leads to the resetting electro-magnet M" and
from the said mwneh a return-wire, ¢, leads

by branches 7, 10 the segment 3 of each of
- The local eir-
as already described. It is not

by wire w, as shown;
done, as T am enabled thereby to use the same

baﬂ:tery for other purposes and with earth re-
turn-circuits.

I have shown in this figure the
arrangement for but one main line; bt 1t will
be at once understood by those SLllled in the
art that many other main lines may be simi-
larly connected, and that one local battery may
serve an unlimited number of resetting-mag-
The arrangement shown in Fig.
fers only in degree from that shown in Tig. 4,
and includes a manual cir cuit-closer and also
the distant signaling device.

- Although I have so far described this an-

b dif-
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nunciator as operatedin conjunction with tele-

phone systems, it is applicable to signaling-
circuits of any character and length.

In Fig. b, Z is the signal- Lra,nsmlttlng; and

X the Sw:nal -receiving, station.
line /, as hel elinbefore descubed atter passing
through the annunciator-helix M_ passes on to
the 1:)1110 socket segments, and then to the earth
GG; or, if the circuit is contmuously metallic,
the return 18 made, via wire 1%, to the swnal
ing-station Z. At Z the circuit is prowded
with appliances whereby the current from a
sultable source of electricity may be directed
over 1t to actuate the signal at X. In the
drawing I show a bat ttery, M B, and a key, F.

| The battery at one end 1s connected with the

key-anvil %, and at the other pole is either
nnited to a n‘round ere, (3, or connected with

120
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device worked in eonymctmu with a multi. '
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' branch wire, 8, from the wire ¢/, which leads
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the return-wire . In either cont_ingency its

circuit is normally open, and may be closed:
onto the line by the depression of the key. .

When the key is at rest, it presses upward
against its back limiting-screw, and then holds
the main circuit closeds round the battery by
wire 9, which branches from the return or

~ground wire. In addition to the segmental

plates 3 and 4, at which the local circuit at
the receiving -station is open, I provide a

to the key-anvil #, and a similar branch, 10,

leading from the battery-wire 6, and termi-

L5
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two lines together on said switch-board, an

nating in a key or press-button circuit-closer,

K. By means of this key I am enabled to re-

set the annunciatorif it be dropped
time while the plug is inplace. -
Having now fully described my annunciator
and its circuit arrangements, I claim—
1. An electrie annunciator consisting, sub-

a second

‘stantially as hereinbefore described,of an elec-

tro-magnet for a signaling-circuit, an armature
therefor, and a drop-signal with lever-exten-
sion controlled by said armature, the electro-
magnet being adapted, when energized, to at-
tract the armature and release the drop-signal,
with an auxiliary electro-magnet adapted for

.ineclusion in an independent circuit, an arma-

ture and lever therefor, said lever bearing

upon and controlling the lever-extension of |
- the drop-signal, whereby the said drop-signal

may be replaced by the attractive power of
the auxiliary magnet exerted through its ar-
mature and lever. -

2. In a telephone-exchange system, the com-
bination of two or more main lines, a switch-
board, connecting devices for connecting any

annunciator for each line, a local -normally-
open battery-circuit, and an auxiliary electro-

magnet therein adapted on the closing of ifs

cireuit to attract ‘its armature, and thereby
reset said annunciator, said battery-circuit be-

ing connected with said switch-board,substan- |

3

| tially as described, whereby the act of con- 45

necting any two lines together by means of
said connecting devices simultaneously closes

| said cireuit, as set forth.

3. The combination of the main lines, an- _
nunciators, switch-board, connecting devices, 50
such as switch-plugs, and resetting electro-
maghnet in a normally-open circuit connected

with said switch-board, whereby the insertion
‘of the switeh-plug in its socket to make a con-

nection between two lines momentarily closes
said circuit long enough to energize said mag-
net and reset the annunciator, substantially as -
described. - B | |

4, In a telephone switch-board, the combi-
nation of plug-sockets .and connecting-plugs
adapted to be inserted in the said sockets, with
a local circuit normally open at each plug-
socket, and including a battery and electro-
magnet, the said electro-magnet being attached
to a line-annunciator and adapted to reset the
same, whereby the act of inserting the plug
in its socket automatically effects the closing
of the local circuit,for the purposes deseribed. |
- 5. In a telephone-exchange system, the cen-
tral-office apparatus herein set forth,compris- 70
ing an annunciator for signaling, switching de-
vices for connecting a line with any other line,
resetting devices consisting of an electro-mag-
net, armature, and armature-lever, the said
electro-magnet being in a normally-openlocal
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circuit, means for automatically closing the

said local cirecuit by the act of switching one
line to another, and means for manually clos-
ing the said local circuit, for the purposesde-
seribed. - T 8o
In testimony whereof I have signed my name

‘to this specification,in the presence of two sub-

seribing witnesses, this 17th day of January,

1884. )
| - THEO. N. VAIL.
"Witnesses: - |
THOS. - D. LOCKWOQOD,
" GEo. WILLIS PIERCE.




	Drawings
	Front Page
	Specification
	Claims

