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1o all whom it may concern:

Be 1t known that. I, GEORGE BRANNER
RODGERS,acitizen of the United States,resid-
ing at KXnoxville, in the county of Knox and
State of Tennessee, have invented certain
new and useful Improvements in Telephone-
Swibchboard Systems and Annunciators; and
I do hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art to
which it appertains to make and use the same.

My invention relates to telephone-switch-
boards, and particularly to annunciators and
the ecir cmts acting in connection therewith.

Heretofore annunciators have been employed

in which a shutter at the central office auto-
matically dropped when the particular sub-
station to which the annunciator related sent
1n a call, the restoration of the annunciator be-

Ing automatically accomplished, but against

the action of gravity. FKurthermore, in some
systems an extra spring-contact has been in-

troduced into the spr mﬂ'-,]aek to effect the

restoration of the circuit to the annuneciator,

thus complicating the spring-jack, adding t0 |

its original cost, and increasing its liability
to get out of order. A constant generator-
circult has been employed in some instances

- to restore the annunciators with the resultant
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annoyancesdue to induction-currents created
thereby. Another disadvantageous circum-

stance in conhection with the restoratlon of
- some annunciators lies in the fact. that such

restoration necessitates some extra motion on
the part of the operator which would other-
wise be unnecessary.

In my invention I have provided an an-

nunciator and a mode of connecting it to the

line-circuit whereby it is necessary to em-|

ploy but one current on the switechboard to
restore the annunciators and ring a called
subseriber, avoiding the objections to a con-
stantceurrentfrom the generatoronthespring-
jack system. Iaccomplish the restoration of
the annunciators through the action of this
single current. without any additional or ex-
tra parts in connection with the spring-jack
and without requiring the operator to make
any motion solely for restoration. Moreover,
the annunciator does notin the act of restora-
tion move against gravity. To these ends I

| pair of line or calling coils symmetrically but

alternately arr mwed on a suitable base-piece,
to which base-piece is centrally pivoted an
armature free to swing from one pair of mag-
nets to the other. Attached tothe armature
i1s a.shutter bearing a number or ofher sym-
bol, which shutter is turned into view of the
operator by the action of the armature when
a calling-current is sent through the line or
calling coils and which is turned out of view
when the position of the armature is changed
by the passage of a current through t11e re-
storing-coils. Instead of placmﬂ‘ an extra
spring “member in the spring-jack to switch in

the restoring-current to the annunciator I

provide a third or additional anvil in connec-
tion with the operator’s ringing-button, so

‘that in the act of ringing up the substation

called for the operator automatically closes
the cireuit from the generator through the re-
storing-coils of the annunciator, and thus
causes the armature with its attaehed Sym-
bol-bearing shutter to swing to restored po-
sition.
whereby the operator’s telephone may be put
In connection with the calling-substation
without the use of the usual listemnﬂ*—;]ack
the operator being required only to insert the
plug in the spr mD*-Jack of the calling-substa-
tion and press the listening-button.

I have illustrated one form which my in-

vention may assume in the accompanying

drawings, forming part of this specification,
in whlch——

Figure 1 is adiagrammatic view showing a
calling -station connected by a line-circuit
with an annunciator and a terminal spring-
jack in the switehboard of the central station

and a plug-circuit for uniting said calling-
station with any other desired substation.

Fig. 21is a plan view of the annunciator; Fig.
3, a front elevation of Fig. 2 with the shutter
in calling position. Fig. 4 is a side view of
Fig. 3,-and Fig. 5 18 a vertical sectional view
taken on the line 5 5 of Figs. 2 and 3.

Like letters refer to like parts throughout
all the views.

Referring to Kig. 1, A is the instrument at
the subsb&twn the parts being shown in call-
ing position, and I is the annuncmtor corre-
Spondmn' to the instrument A on the switéh-

have constructed an annunciator having a | board of the central office, b being the pair of

AL the same time I provide means
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line or calling coils, and 0’ the pair of restor-
ing-coils. Srepresents the spring member of
the spring-jack, and p the plug of the plug-
circuit for insertion into the spring-jack in
response to initial-call signals, p’ being the
corresponding plug at the 0pp081te end of the
plug-cirecuit.

O represents the operator’s instrument, and
L the listening-button, by pressing which the
operator’s instrument may be included in the
line-circuit. .

C is the clearing-out ann uncia‘[m in which
¢ indicates the olemmfr coils,and ¢ Lhe restor-
Ing-colls.

G represents the generator, and IR the op-
erator’s ringing-button, by means of which
the current from the generator G is Svifitched
onto the main line t111011w11 the plug p’ toring
the bell of the subser 11)@1‘, into whose spring-
Jack the plug »" may be inserted, the current
at the same time passing through the restor-
ing-coils of the calling-subseriber’s and the
clear ing-out annunciators. Thespring-arms
r 7% of the 1'1110'111”-butt011 R mnormally rest;
against the anvils 7' #''; but the circuits from
Lhese two anvils are opened when the ringing-

“button R 18 pressed and the spring-arms r

leave the said anvils. Atthesame time con-
tact 1s made between -the springs 7 and the
anvils """ 4 , establishing their respective
circuits. At the listening-button I. the an-
vil-points n 1’ are normally in contact, per-
mitting the current to pass without entering
the operator’s instrument O; but upon press-
ing the button L the springs m m’ contact
with the anvils 2" 2", compelling the current
to pass through the operator’s instrument O.
When a call is sent in from substation A, the
circuit is complete through the line a a'’, call-
ing-coils O, wire @'", spring-jack member S,
and line ¢'. Upon the operator inserting the
plug p into the socket S’ of the spring-jack
the spring member S of the jack is lifted off
of the anvil ¢, thereby cutting the calling-coils
The op-
erator then presses thelistening-button L, and
circuitisclosed fromsubstation A through the
line @ spun mck socket S', sleeve of plu 7,
spring 7%, anvil 7”7, wire d coils ¢, wire d/,
spring m’, anvil ', opemtor’s instrument O,
anvil n”, spring m, metallic socket /&, which is
in electrical connection with sleeve of plug
thence by wire d” to spring », to anvil 7/,
wire d°, stem of plug p, spring-jack member
S, and line-wire ' to substation A. It will
be noticed that in this circuit there is no im-
pedance due to the line-annunciator I3, as its
colls are entirely eliminated from the cirecuit,
and that but two movements upon the part
of the operator are necessary to put her in
communication with substation A—viz., in-
serting the plug » into the spring-jack and
pressing the listening-button. Uponreceiv-
ing fromsubstation A directions as to the sub-
scriber with whom he wishes to be connected
the operator raises the plug »' from its socket

| subscriber whom she wishes to call.

~he
then presses the ringing-button R, thereby
throwing the springs » »* out of contact with
anvils 7' " and causing spring 7 to contact
with anvil " and the spring »* to contact
with anvils »* #°.  Cireuit is now closed from
the gcenerator G through anvil 77, spring 77,
sleeve of plun' Dy SIJIII]”-J?LCL. socket S, lme
a, wire ¢, restoring-coils o', wire d'", coils ¢’
of clearinn‘-ont annuneiator C wires d* and (f
to generator (. This cireuit is closed only
when the ringing-button R is pressed, and the
current thus passed through the restoring-
coils b’ ¢’ of the lineand clearing annunciators
restoresthe annuneciators to their non-indicat-
ing positions, as will be hereinafter more fully
described. The pressure of the ringing-but-
ton not only closes a circuit from the gener-
ator through the restoring-coils 0’ ¢ of the
annunciators, but also through the bell of
the called station, as follows: generator G to
anvil S, sp1inﬂ' %, anvil 7%, wire d, qprinﬂ'
m, anvils 7’ n, spring m, stem of plug n’,
lme -wir es to ealled station, return over sleevc
of plug p’, wire d"’, spring r, anvil 7", wires
d* and g to generator . It will thus be seen
that in the act of ringing up the called sta-
tion the operator closes the circuit from the
oenerator through the restoring-coils of the
line and clearing-out annunciators, thus re-
storing the annunciators without any move-
ment on her part other than those usually
employed, and that the arrangement of the
system is such that no constant current from
the generator is on the system. I am thus
enabled to avoid the annoying induction-cur-
rents experienced when a constant generator-
current is employed, and I also accomplish
the restoration of the annunciator without
requiring the operator to make any additional
motion for this purpose.

While the operation of the general system
just described is not dependent upon the em-
ployment of any particular form of annun-
ciator, I prefer to use an annunciator which
I have devised and which is illustrated in
Figs. 2, 3, 4, and 5,1in which If indicates a base-
plate suitably supported, as by ears f, by
which it may be attached to the switchboard.
Mounted upon this base If are the line-coils
b and the restoring-coils ', symmetrically ar-
ranged, so that a plane passing through the
longitudinal axes of the restoring-coils will
intersect, preferably at a right angle, a plane
passing through the longitudinal axes of the
line-coils. The soft-iron cores of all the coils
are attached in any suitable manner, as by
screws f', to the base-plate I¥, and at the op-
posite end are united to a plate 7. An arma-
ture II is mounted to turn in a plane at right
angles to the longitudinal axes of the coils.
The particalar means employed in thus
mounting the armature is immaterial, it be-
Ing only essential that it act readily in re-
sponse to the attraction of the respective coils.
1 have shown the armature II as attached

i and inserts it into the spring-jack of the | to a pin or arbor /1, passmfr through an open-
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622,268 3,

ing in the plate ¢ and resting on its pointed
end 7’ in a centrally-located dep1 ession in the
base-plate If. The armature may be a plain
bar, preferably of sufficient length to extend
from core to core of the respective pairs of
colls; but I have shown a form which I deem
more desirable than the plain bar—that is, T
attach to the plain bar and on each side there-
of, near its ends, wings or arms k' k", pref-
erably bent or curved, sothat when the arma-
ture Il 1s resting over one pair of coils—as,
for example, the line-coils b—the wings or
arms k' k' will extend toward and upon the
opposite sides of the other coils, which in the

example taken would be the J't:tstoring‘-eoils

b'. Attached to the armature II is a shutter
J, which, as here shown, is at right angles to
the plane of the armature and moves with the

latter, describing an are around the pin % as |

a center. Upon the shutter J is a symbol,
which may be the number of the substation
to which the annuneciator corresponds, here
bhown as the number **11.” Suitable Stops
v v’ arearranged tolimit the turningor swing-
mwmovements of thearmature within an are
1)1*efe1‘_ab1y a little less than ninety degrees,
so that when the armature rests over one pair
of coils the ends of two of the arms %' &' on
the same side of the armature will be at un-

equal distances-from the core of the coil in-

cluded between them. This will be seen by
inspecting Fig. 2, where it is apparent that
the stop v 18 so placed that the armature will
bestopped thereby hefore it has quite reached
a position at right angles to a line connect-
ing the centers of the coils 6'. The result is
that the ends of the arms or wings &' are
nearer to the coils b’ than are the ends of the
arms or wings £, and when the armature is
turned to the position shown in dotted lines,
I'ig. 2, it is stopped by the stop v', with the
ends of the arms or wings &’ nearer the coils
b than are the ends of the arms or wings %'.
The result of this construction is that the ar-
mature always moves in the direction of the
arm that lies nearest to the coil. Thus in
Fig. 2 the armature will move in the direc-

tion to carry the shutter -from full-line posi-

tion J to the dotted-line position J', because
the ends of the arms %’ are nearer the coils b’
than are the ends of the arms %'

The operation of the annunciator is as fol-
lows: Thearmature H normallyrestsover the
restoring-coils b', with the shutter in the dot-
ted-line position shown in Fig. 2, and when a
call is sent in from the substation correspond-

ing to the annunciator the current passes
through the line-coils 6, magnetizing their

cores, and these attract the armature. The
armature then turns from the dotted-line po-
sition J' to the full-line position J of Fig. 2 and
carrles the shutter to a position to display the
symbol 117 to the operator. By theinsertion
of the plug » in the spring-jack the line-coils b

are cut out, and hence deénergized, and when
the operator presses the 1inn*infr-butt0n R the

circult from the generator G is close(:l through

the restoring-coils b, and the armature is
shifted from indicating or full-line position
of IFigs. 2 and 3 to non-indicating or dotted-
line position of Fig. 2. It is not essential to
the operation of the annunciator that it be
placed in a vertical position, as shown in the
drawings, as it may, if desired, be placed hori-
zontally or otherwise. One admntawe attach-
ing to the vertical position, howevel is that
in shlfbmn‘ the shutter from one posﬂalon to
another the colls never have to overcome the

actlion of gravity, as is the case when shut-
ters of the drop class are employed.

It will
be observed that the operations of the annun-
clator are accomplished without the use of a
constant generator-current, without impos-
ing any additional motions upon the operator

for this purpose, and without complicating

the spring-jack by extra springs or other ad-
ditional members.

-I wish it understood that my invention con-
templates the use of either an alternating or
direct current to accomplish the restoration
of the annunciator, and while I have shown
the annunciator as operated by a current
from the same generator used in the plug-cir-
cult to supply the ringing-current for a called
station 1t is evident that the ringing-button
might switehin currentfrom any other source
to 1estore the annunciator, and I therefore
wish it distinetly under stood that my inven-
tion includes such use of additional currents.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, iIs—

1. Ina telephone-exchange system, the com-
bination of a connecting plug-circuit, an an-
nunciator, a generator in a normally open ¢ir-
cult including the restoring-electromagnet of
the annuncmtor and means for simultane-
ously severing the plug-circuit, switching the
generator 111130 connection Wlth one pmtlon
thereof and closing the normally open circuit,
substantially as deseribed.

2. Inatelephone-exchange system, the com-
bination of a connecting plug-cireunit, a gen-
erator, an annunciator, a normally open cir-
cuit including the generator and the annun-
ciator, a ringing-button, and means operated
by the ringing-button to sever the plug-cir-
cuit, to close said open circuit, and to connect
the latter to a severed portion of the former,
substantially as described.

3. In a telephone-exchange system a line-
annunciatorhavinganactuating and a restor-
ing coil, a spring-jack, a plug-circuit, means

conducting a cdlling-current through the ac-

tuating-coilalone when the plug-circuit is dis-
connected from the jack, a generator, a ring-
ing-key, means opening the circuit through
the actuating-coil upon the connection of the
plug-circuit with the spring-jack, and means
actuated by the ringing-key and closing the
generator-circuit through the restoring-coil
alone when said key is operated.

4. Inatelephone-exchangesystem,the com-
bination of a connecting plug-circuit, an an-
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nunciator having line-coils included 1n a cir-
cuit with a substation and one member of a
spring-jack, said cirecuit adapted to be opened
when the plug is inserted in the jack, a gen-
emtor, a circuit including the generator .;md
restoring-coils of the annunciator, which cir-
cult is 111:3-1’*111.&113?r open at two pmnts one of
which is closed by the insertion of the plug
in the spring-jack, and means for closing said

circulit at the other point, fsubst.;mtmlly asde-

scribed.

5. Inatelephone-exchangesystem, the COMm-
bination of a connecting plu{f cu*cmt, a gen-
erator, an ann unciator h&vim;r; a line or (3:;111-
ing coil and a restoring-coil and a shutter-
bemmg armatuare pwoted to'swing from one
coil to the other, a normally open circuit 1n-
cluding the generator, the restoring-coil of the
annunicator, and means for simultaneously
severing the plug-circuit, switching the gen-
erator into connection with one portion there-
of and elosing the normally open circuit.

6. Inatelephone-exchangesystem,the com-
bination of a connecting plug-circuit, a gen-
crator normally excluded from said encult a
clearing-outannunciator, a line-annu uclator
a 1101111:1,113 open circuitincluding the genera-
torand the restoring-coils of both said annun-
ciators, a ringing-button, and means operated
by theringing-button to simultaneouslysever
the plug-circuit to switeh the generator into
connection with asevered portion thereof and
to close said normally open circuit, substan-
tially as described.

7. In a telephone-exchange system, a sub-
scriber’s line, a spring-jack, and annunciator
therefor, an actuating and a restoring coil for
the annunciator, a plug-cireuit, a generator,

and a key for severing the plug-circuit and
connecting the generator to the forward por-
tion of the plug-circuit and to the restoring-
coil of the annunciator, substantially as de-
seribed.

S. Anannunciator having a pair of line and

a pair of restoring magnet-coils, sald colls be-

ingalternately arranged sothataplane passed
through the longitudinal axes of theline-coils
would intersect a plane passed through the
longitudinal axes of the restoring-coils, an ar-
mature normally over one pair of coils piv-
oted to swing from one pair of coils to the
other, and arms on opposite sides of the arma-
ture extending toward one pair of magnet-
coils when the armature rests over the other
pair, and stopslimiting theswingof the arma-
ture, substantially as deseribed.

9. Anannunciator-having a pair of line and
a pair of restoring coils, said coils being al-
ternately arranged so that a plane passed
throughthe longitudinal axesof the line-coils
would intersect a plane passed through the
longitudinal axes of the restoring-coils, an ar-
mature normally over one pair of coils piv-
oted toswingfromone pairof coils to the other,
arms on opposite sides of the armature and
extending toward the magnet-coils of one pair
wlhen the armature rests over the other patr,

and meansstoppingsaid armature sothatsaid

arms are nearer to one side of said coils than
to the other, substantially as described.
In testimony whereof I affix my signature
in presence of two witnesses.
GEORGE BRANNER RODGERS.

Witnesses:
JOHN D. CALDWELL,
JAS. II. WELCKER.
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