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'_'To all whom it may concern:

Be it known that I, THEODORE SPENCER,

residing at Cambridge, in the county of Mid-

dlesex and State of Massachusetts, have in-
vented certain Improvements in Eleetrie An-
nunciators, of which the following is a speci-
fication. - " -
This invention relates to a new formof line
drop or annunciator such as is used in con-

‘nection with the terminal of a telephone sub-.

station line at the central station switch-

“board. *- |
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It also has reference to a form of annun-
ciator whose shutter or target can be auto-
matically returned to its normal position, af-

ter it has been displaced by a current of elec-
tricity thrown upon thelinebyanymeans actu-

ated from the substation. -
My invention is applicable to any kind of
2 main circuit extending between a substa-

tion and a central station but I choose tode-

seribe it chiefly as associated in a metallic

eircuit, and in a system of intercommunica-
tion in which a common source of electricity |

located at the central station is employed for

several connected substations when looped to-
oether for conversation. Such a system of
centralizing the vitalizing Datteries of sub-
station telephone transmitters is set forth in
my application for Letters Patent filed No-

vember 19, 1892, Serial No. 452,549.

- My annunciator consists of a coil of wire

~ wound upon a bobbin in the usual way, upon

g

40 1.
~ ber cylinder is pivoted between the said arms
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one end of the bobbin and attached to the

prolonged core thereof is a brass disk hav- |
‘ing two arms projecting from opposite sides |

thereof; pivoted between these arms and near
the end of the coreisanarmature having atits |

upper extremity a brass projection. A rub-

near their ends, and hasinsertedin it a series
of magnetized steel or hard iron Strips ex-
tending across the diameter thereof and flush

with the circumference; these steel strips are

normally in line with the axis of the core of

the coil and are held in that position, on one
side, by a pin which projects from the end of
the cylinder which rests upon one arm of the
5o brass frame; and on the other side, by means

| of the brass projection on the upper extrem-

ity of the armature which engages in a de-
pression on the face of the cylinder. The
side of the eylinder toward the coil is made

heavier than the opposite side for a purpose
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to be described. The coil and ecylinder may

be inclosed in a suitable case which is secured
to a face plate, having an opening opposite
the pivoted ecylinder, through which the in-
dicator is seen. I locate the annunciator in
a bridge at the centralstation across the limbs

or sides of the main circuit, the line termi-

nals of which are open and may appear upon
each section of the switchboard as is usual in
multiple switchboards. |
Thearmature of the annunciatorisattracted
to the core, when the coil is vitalized by a cur-
rent of electricity by any means actuated at
the substation, and as it detaches from the
cylinder the latter by reason of the additional
weight upon its side falls and rotates until it
reaches a limiting stop, thus bringing opposite

| the opening in the face platea part of the sur-

face of the cylinder which differs in appear-

ance from the part normally seen, either by

vitalizing the telephone transmitters at the | color or a number to indicate that a call has

been made. When the central station oper-
ator inserts one of a pair of loop plugs into
the line answering jack to ascertain what the
substation wants, the central station battery

‘employed to vitalize the substation telephone

transmitters is closed to line, and while it af-

| fordseurrentfor the purposementioned,italso

serves to energize the coil of the line annun-
ciator whose core threupon acts inductively
upon the steel strips or magnets in the rub-

ber cylinder, and pulls the cylinder around

into its normal position, and concealing the

part of its surface which bears the call indi-

cation and holds it in this position as long as

the plug is inserted. When the plug is with-
‘drawn, thus opening the circuit, the arma-

ture instantly falls back by reason of gravity

‘| and catches the eylinder and holds it, the an-

nunciator being thus automatically reset and

locked, all of which I will now proceed to de-
| seribe in detail, reference being had to the

drawings, of which— | |
Figure 1 is a sectional side view, and Fig.

9 a sectional top view, and Fig. 3 an end view
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~of my improved annunciator. Fig. 3* is a,.

2 .

modification of the annunciator in which the
armature E is removed and the ecylinder A
brought near the coil D; the weight G is also
removed and the cylinder A is so hung and
balanced as to remain in equilibrium. Fig.
4 18 a diagram showing the annunciator in a
circuit extending between a substation where
the calling current is generated by a magneto
bell, and a central station employing a com-
mon source of electricity. Fig.5isadiagram

- showing the annunciator in a circuit extend-

Ing between a- substation where the ecalling |

- current 1s generated by a battery located at

the central station, and a central station em-
ploying a common battery system; and Fig.
6 18 a diagram showing the annuneciator in a
circuit extending between a substation and a

- central station the formeremploying the usual

20

30

telephone outfit for calling and speaking, and
the latter having an arrangement of circuits
and apparatus whereby the annunciator is
reset. |

Referring to Figs.-1,2 and 3 J is an iron

cylinder or case inclosing the ann unciator,
and has one end secured to the face K by
screws s s. The annunciator is composed of
& coil of wire D upon a bobbin, and a core of
soft iron I, the latter projecting slightly at
one end sufficiently to allow the disk C of a

~brass frame to embrace and be secured to it.
"T'he frame C has two projecting arms ¢’ ¢’

- one on either side thereof, and pivoted be-

{0

50

55

6>

tween these arms is an armature E of soft

1ron, having upon its top part a brass projec-

tion I¥ in the form of a pawl. The armature
1s hung so that it will fall away from the coil
by gravity, when not held by the attraction
of the core. At the extremity of the arms
and between them and at right angles to the
axis of the electro magnet D, is pivoted a
hard rubber cylinder A, in such proximity to

Jects slightly therethrough. A series of steel
strips or permanent magnets B ‘extend dia-
metrically across the cylinder in holes pre-
pared for them, their ends being flush with
the face of the cylinder; they are held in
place by the spindle ¢ upon whose ends the
cylinder rotates. A weight of metal G is in-
serted in the side of the eylinder nearest the
coil D to make that side heavier than the op-
posite side. The position of the eylinder A
which is normally seen through the opening
L is of a character to indicate that of “no
call,” but around in the position indicated by

dotted line m (Fig. 1) the number of the sub- |
- station is painted or otherwise shown.

. A pin
H projects from one end of the cylinder and
strikes upon the arm C” and holds the eylin-
der from rotating too far; and the brass pawi
I resting in a depression in the surface of the

cylinder holds it in its normal position.

In Fig.4 I showtheannunciator associated
in a circuit extending between a substation
and a central station in which the common
battery system is employed for vitalizing the
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(which may be traced from one

J?_ where it is held reset, as long as the plug P
‘is inserted in the terminalsjand 7/, the arma-
‘ture K being of course attracted to the corel.
"W hile the cylinder is thus held inductively,
‘connection may bemade by the other plug P’
with any other line, whose line annunciator
will alsobesimilarly held by the same means,
‘and the two subscribers thus connected may.
complete their conversation and notify the
operator in the usual way who
withdraws the plugs P.
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telephone transmitters, as described in my ap-
plication previously referred to. .

1, 2 are the limbs or sides of a main me-

tallic circuit terminating at the substation in
the usual apparatus excepting the transmit-

ter battery, the magneto call generator being

in one branch and the telephone in another,
.and terminating at the central station in open

branch terminals; the battery is placed in
wire 1, as shown, between the branch termi-

‘nals and the substation, and the annunciator

18 bridged across the wires 1 and 2 outside of

~no part of the invention beyond the looping
‘plugs and telephones, I have not shown any-
In the operation of

thing more than them.
calling the subscriber operates the magneto
call generator,the current of which energizes
the coil of the annunciator, the armature is
attracted, and as its pawl leaves the cylin-

20

75_'

80

der the weighted side thereof falls and rotates

1ts target surface round opposite the orifice
| L through which itis displayed; the operator
‘seeing the indieation inserts the plug P be-

tween the open terminals j5’; thus looping in
the telephone T and ¢{. This operation effects
two results, first the circuit thus completed
pole of bat-
tery 5 by wire 1 through substation telephones,

if the subscriber has removed his receiver
from the hook 3,and by wire 2, branch termi-
‘nal 7 and spring 5/, wire 20 of loop cord, tele-
‘phone T, £, other wire 21 of the loop cord,

QG
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spring 7, and branch terminal 6 to the other

‘poleof the battery) becomes charged from the

battery 5, and the substation and central sta-

tion telephones are thereby vitalized and ean
‘be used to transmit speech; and second, a
-second circuit is also formed as follows, from
~one pole of the battery 5, wires 1 and'8, an-
‘nunciator M, wires 9 and 2, branch terminal
7and springj’ through theloop cords to spring
an orifice L in the face plate K that it pro- |.7 and branch terminal 6 to the other nole of
‘the battery. The result of thisis that the coil
-of the annunciator is energized and its core

polarized whichthen actsinductivelyu ponthe
magnets b inthe cylinder A, causing the same
to rotate into the position shown in Fig. 1
(the pin H preventing its further rotation),

This withdrawal
opens the two circuits and removes the cur-
rent from the line; the armature E immedi-

ately falls back,and its pawl IF catches in the

depression in the surface of the cylinder A

before it has a chance to fall over and holds

it'locked and reset. Of course the annuncia-
tor of the second line to which this first oné

thereupon
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o enmmemtor shown in Fig. 3* in connection |
- with a circuit similarto I I‘w 4, except that the
~ecalling from the suhstetmn is effected by a

10
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was looped becomes locked and reset in the
When the plug is inserted in |
the line terminal the annunciator is not dis- |
turbed if a current from the sobetetlon men'-

Same manner.

neto gener ator is sent in.
In I‘w 51 have shown a modification of the

small battery at the central station; in this

case the magneto is removed from thesubsta- |

tion, the bell only being in ecircuit in one
braneh with a eondenser 13, when the tele-

phone is on the hook; the telephones are in |
another branch which forms a part of the eir- |
- cuit when the telephoneis off the hook; there |
is a small battery in one side of the brldﬂ‘e 8,

9 which includes the annunciator M, WhlGh

has its poles opposed to those of the main

20

25, and oonsequently the rotating cylindrical |
1 duetive plommlty to the core of said mafrnet _

‘battery.
‘at the substation, the cirecuit is open at the

“When the telephone is on the hook

condenser and no current flows from battery

mclloetm A remains balanced end unaffected.
W hen the subseriber wishes to call thecentral

station, the telephoneis removed fromits hook |

. 3, which act switches the branch 14 out of and

| ‘o
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- when the ploﬂr P is removed, it is also left re-

50,

includes branch 10 into the cirenit, a continu- |
“ous circuit now being formed, the currentfrom
battery 25 polarizes the core I of the annuneci- |
~ atorwith the same polarity as that of the ends
of the magnets B opposite thereto, the result
being that the latter are repelled and the cyl-

mder A is caused to fall or rotate and indicate

a call; when the operator mserts the plug P

into the open line terminals j 5’ of the line to
answer, the call current from the main bat-
tery 5 circulates in the local circuit which in-

clndes the annunciator, as described in Fig. |

4, and overpowers the emell battery 25 end

resets theindicator A, because it polarizes the

core I in a direction to attract the poles of
the magnets B of the annunciator. When

the eubstatlon telephone is returned to 1ts

hook the line is again opened by the intro-
duection of eondeneer 13, leaving the battery
5 still holding the ennoneletor reset, and

set. In this case the ooo.densel may be sub-
stltuted by high resistance helices in the bell

. with the same results
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Fig. 6 shows the annunciator of the first
form in a circuit between a substation and a i}
“central station, in which the usual transmit-
ter battery 1s usecl at the former station, the

annunciator being in a branch as in I‘w 4.,

 In this case, the eubsember operates the an-

- 6o

nuneciator by the magneto bell, and when the
plug P is inserted in the answering jack, a

battery 26 in a bridge between the loop cords

with inductive resistances R R on eitherside
thereof, furnishes current to the local circuit

formed by the bridge 8, 9, wires 1,2 and con-
ductors of the loop eord whwh operates to re-

set the ann1me1etor |

- When the plug is inserted in the line ter-
minal and the rotetmfr armature 1s reset &s

| men‘net
overwew'hted on one sideso as to rotate when |

has been described, by current flowing in the
coils of the helix D a’ ' magnetic cireuit is
formed through the core I end the inclosing
| iron case J, and through the metal stups or
magnets B, which opeletes to remagnetizethe
-la,tter if they are of hard iron, and tends to

prevent gradual loss of 11’1&0'11et1un in case
theyr are of steel.

- ] claim as my invention— |

1. An electric annunciator comprising in
combination,anelectro-magnet,and a magnet-
1zed indicator of oylmdueel for m, rotatable

‘in front of an aperture so as to display dif-
ferent portions of its surface through Smd

aperture, substantially as described.
2. An eleetue annunciator cou51st1110' of an
electro magnet, and a lool{mn* and 1eleesmfr

armature, mth a meﬂnetmed rotative 111611-
| cator in inductive plommlty to the helix of

said electro magnet.

| 3. An electric annunciator consisting of an
| electro-magnet and a magnetized indicator of

oylmduoe,l form, journaled in bearings in in-

and rotatable upon an axis at right ann'les to
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the axis of the magnet, substantla,lly as de-

sceribed.
4. An electric ennunelator eonmstmﬂ' of an

mature w1th a maﬂ‘netmed lotatw mdlea,tor

in inductive pr ox1m1ty tothe said electro mag-
| net and with itsaxis of rotation at right enfrles

to the axis thereof.
5. An electric ennunomtm oonsmtmcr of an

electro magnet and a loekm':r and releasm o aqr-

mafture w1th Q meenehzed 1otat1v 1nd1eet01

ininductive plomml.ty to the said electro mag-

net, the said indicator havmﬂ' oneside Wewht-
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electro mawnet and a loekmw andr eleasme ar-
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ed and being provided w1thmeens for llmltmﬂ" |

its rotation in both directions as set forth.
6. The combination of a main telephone cir-

cuit extending between a substation and a

centralstation; of an electricannunciator con-

sisting of an eleotlo magnet with a magnet-

1IO

ized 1ota,t1ve indicator in mduotwe plommlty |

thereto in a bridge across the sides of the said

‘main ecircuit, at the central station; a lock-
ing armature normally holding said 1ndleat01 --
from rotetlon, and means at the central sta-

tion for energizing said magnet and thereby
releasing the 1nd10:5tt01 subst.:tntmlly as de-
Sel ibed. | |

. The combination with a mam telephone

_elrotut terminating at the oentrel station in

nor melly open branches of an electric-annun-

11§
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ciator in a bridge across the sides of said cir-

cuit, sald annunemtm comprising an electro-
an inductive magnetized indicator

125

1electsed and a catch actuated by the arma-

ture of seld magnet so as to release said indi-

cator when the magnet is energized, substan-
tially as described.

8. The eombmatlon with a main telephone ]
circunit extending between a substation and a
central station, of an electric annunciator in
‘a bridge across the sides of Seld circuit and
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comprising a rotative magnetized indicator,

an electro-magnet adapted when energized to’
resetand hold said armature, a ecatch actuated

by the armature of said magnet and engaging
the indicator when the magnetis de-energized,
an answering plug and looping cord at the
central station, and a source of electrical en-
ergy, whereby nupon the connection of said
plug to a terminal of the main circuit the mag-
net of the annunciator will be energized, sub-
stantially as deseribed. N

9. The combination of a main telephone cir-
cuit extending between a substation and a

- central station, and terminating at the latter

station in normally open line terminals; of

an electric annunciator consisting of an elec-

tro magnet with a magnetized rotative in-
dicator in inductive proximity thereto in a

“belongs, substantially as described.

‘January, 1893,

Witnesses: -
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bridge across the sides of the said main ecir-
cuit, said indicator being rotated for resetting

the same by the attraction of said magnet
with a main circuit transmitter battery com-
mon to a number of main line circuits, and an
answering plug and looping cords whereby the
circuit of said magnet is closed through said
battery when a plug is inserted in a terminal
of the main circuit to whieh said annunciator

In testimony whereof I have signed my
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name to this specification, in the presence of 30

two subscribing witnesses, this 30th day of
THEODORE SPENCER.

GEO. WILLIS PIERCE,
FrANK C. LOCKWOOD.
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