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UNITED STATES

PATENT OFFICE.

JOSEPH O. JEFFRIES, OF MONTGOMERY, ALABAMA.,

TELEPHONE-STATION APPARATUS.

SPECIFICATION forming part of Letters Patent No, 251,234, dated December 20, 1881,
Application filed September 25, 1880. Renewed November 8, 1881, (Model.)A

To all whom it may concern :

Be it known that I, JosgPH O. JEFFRIES, a
citizen of the United States, residing at Mont-
gomery, in the county of Montgomery and State
of Alabama, have iuvented new and useful Im-
provements in Telephone-Station Apparatus,
of which the following is a specification.

This invention relates to an improvement in
telephone-station apparatus especially adapt-
ed for use in the “two-wire” system. In this
system each subseriber’s station is connected
with the central office by two wires, one of
which is a private wire, used exclusively for
communicating with other subscribers, and the
other a calling-wire, used exclusively for noti-
fying the central office to connect and discon-
nect private wires, all of which connect at the
central office with a switch-board so arranged
that any two may be readily connected to-
gether or disconnected. The calling-wire is
either a metallic circuit looped into each sub-
seriber’s station, or a single main line with
branch wires ranning from it to each subserib-
er, the distant end of the main line and the
end of the branch in each subscriber’s office
being left open. Xach subseriber’s office, as

" heretofore arranged, is provided with a trans-
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mitting and a receiving telephone and an elec-
tro-magnetic bell or call-box provided with
two switches, one for changing from the bell
to the telephones and the other for changing
the telephoues from the private wire (in which
they normally are connected) to the calling-.
wire. Theimperfect connections made by the
two switches, their liability to get out of order,
owing to weakening of their springs, and the
manipulation necessary from their separate
action render desirable an apparatus more re-
liable, durable, and simple of construction.
To ring the bell or speak to the central office,
as heretofore connected, the subseriber is re.
quired to press a pash-button or pull and hold
down a connecting - switch. Experience has
shown that it is impracticable to have the sub-
scribers nnderstand and remember the opera--
tion of these devices in relation to the tele-
phones and other connections,

. To simplify and render reliable the switch-
ing devices and to insure the making of calls
and required connections are the main object of

my invention, in which one movement in one

direction of the hooked lever which carries
the receiving-telephone causes the ringing of
the eall-bell at the central office and cuts in
the subscribers’ telephones on the eallin g-wire,
ready to speak to the operator answering the
call, and one movement in the opposite direc-
tion connects the telephones with the private
wire, ready to communicate with the other sub-
seriber with whom he has been connected.
When the communication has been finished
one movement of the lever to its normal posi-
tion causes the ringing of the bell at the cen-
tral station to notify the operator to disconnect
the two private wires, cuts the telephones out
of both wires, and places the subscriber’s bell
in proper counection to receive calls.

My invention has the further object to com-
bine in one completecompact apparatus capa-
ble of convenient mounting in position for nse
and packing for transportation all the essen-
tial requisites of a telephone-exchange subseri-
ber’s station. This I acecomplish by attachin g
to a single base-board a box or casing inclos-
ing the switching devices and connections,
and a box or casing for containing the trans-
mitter-battery, said box or casing being pro-
vided with an inclined hinged lid which serves
a8 a desk. Snitable wires are led from the

 battery-box to the switching devices, for the

purpose of connecting the battery with said
devices,

In the accompanying drawings, illustrating
my invention, Figure is a front perspective
view of my improved apparatus and casing
ready for use. Fig. 2 is a side view partly in
section. Fig. 3 is a rear view of the box
opened,showing thearrangementof theswitch-
ing devices and connections.
tion on line # 2 of Fig. 3. Tig. 5 is a section
on line y y of Fig. 3. Figs. 6 and 7 are views
similar to Fig. 3, with the switching devices
in different positions. Fig. 8 is a view of a
modification of the switching devices and.con-
nections. Fig.9 is a view of same, looking in
direction of arrow No. 1; and Fig.10 a similar
view, looking in the direction of arrow No. 2.

The letter A, Figs. 1 and 2, designates the
base-board, which supplies the entire station
apparatus. A’ is the casing inclosing the
switching devices and connections. A2is the
transmitter, secured to the front of said cas-
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ing; and A3 is the battery-box, secured to the
lower end of the base board, and having the
slanting lid, which serves as a desk. The cas-
ing A’ is hinged to the Dbase-board to swing
outward therefrom, and has mounted upon it
the electric bell B.

Referring to Fig. 3, which is a rear view of
the casing A’ detached from the base-board,
the letter @ indicates the private-line wire,
whieh leads direct from the subseriber’s sta-
tion to the central office. This wire connects
with one terminal, «/, (shown by dotted line)
of the bell-magnet, the other terminal, &', of
which connects with a leaf-spring, b, one end of
which is secared to a block, ¢, of wood or other
insulating material, fixed to the wall of the cas-
ing, the free end of said spring bearing upon
a curved metallic plate, d, (see alsoFig. 4,) let
into the periphery of a disk, C, of wood or
other insnlating material, pivoted to the wall of
the casing. A spring, §’,similar to spring b, is
also secured to the block ¢ on an offset thereof,
and separated from spring b, and-has its free
end resting also upon metallic plate d. Trom
the spring )’ a wire, ¢, leads to a flat spring, ¢/,
secured to the side wall of the casing, and hav-
ing its free end resting upon a metallic plate,
&, likewise secured to said wall, and from the
plate € a wire, f, let into the wall, leads to a
binding-post, j7, from which leads a wire, /%,
which is to be connected with the ground when
the apparatus is located for use. In its nor-
mal condition the disk C stands, as shown in
Tig. 3, with its attached telephone hook-arm
D in a vertical position, and the springs b and
i both resting upon plate d, and a call for the
station may then be sounded npon the bell B
by means of an electric current sent from the
central office over the private-line wire & in the
direction indicated by arrows No. 3 in IPig. 3,
throngh the bell-magnet coils, over spring b,
plate d, spring I/, wire ¢, flat spring ¢/, plate
¢, wires f and f? to the ground.

To the opposite edge of the block ¢ from
springs band V' are secured two similarsprings,
¢ and ¢', the free ends of both of which rest
upon a curved metallic plate, %, let into the
periphery of the disk C. From the springs g
and ¢’ respectively lead the wires ¢ and ¥,

which connect with the loop-wires & &/ of the

calling-wire, leading from the station to the
central office, and it may be to other stations.
The calling-circuit, as will be seen, is closed
normally through springs ¢ and ¢’ and plate /.

Into the periphery of the disk C, just above
the plate h, and separated therefrom, is let a
narrow metaliic plate, I, extending entirely
across said periphery, and between this nar-
row plate I and the plate d,and separated from
both, are arranged two parallel curved plates,
m and w/, (see Figs. 4, 5, 6,) let into the oppo-
site margins of the periplhery and separated
from each other. From the narrow transverse
plate I a wire, %, leads to the plate €% I'rom
the narrow curved plate m a wire, o, leads aud
connects with one terminal, p, of the second-
ary coils of the transmitter, which, it will be

:springs.

understood, is a battery-transmifter having
an induction-coil, not necessary to be shown in
thedrawings, and theother terminal, p’,of said
secondary coil leads to the binding-post #, to
which is connected one of the wires leading
from the receiving-telephone R.
post 77, to which the other receiver-wire is con-
nected, a wire, ¢, leads to the narrow carved
plate m/ on the periphery of disk C. Trom one
of the terminals of the primary coil of the
transmitter a wire, s, leads to a binding-post,
t, which is connected to one pole of a local
battery, T, which is located in the box A3 as
shown in Fig. 2, and from the other terminal
of said primary coil a wire, &/, leads to a me-
tallic washer, u, (see Fig. 2,) let into the wall
of the casing, and forming a bearing against
which plays the surface of the inner end of the
metallic telephone hook-arm D, which arm is
secured to the face of the disk C, which is next
to the wall of the casing, and extends toward
and somewhat beyond the center of said disk,
an aperture being formed near its inner end,
through which passes the pin V, upon which
the disk C turns. Said pin is provided with
a head, v, and its other end is shouldered and
provided with a screw-threaded extension, v/,
which passes through the front wall of the
casing and receives a nut, v?, which secures it
in place..

The letters 2 and 2’ indicate metallicspring-
plates, fixed near the lower end of the casing,
at opposite sides thereof, and in the path of
the arm D), which extends downward through
a slot in the bottom wall of the casing. These
plates are bowed outward slightly, so as to be
struck by the said arm D, which slides upon
them, and they are connected by a wire, 2?
while a wire, u*, leads from plate w to pole of
the local battery opposite that to which the
wire s is connected.

From the plate ¢® a wire, L/, leads to a light-
ning arrester plate, L, located between the
binding posts of the loop-wires & &’ in the usual
manuner. _

Thebook-arm D being in its normal position,
as is shown in Iigs. 1 and 3, when the sub-
scriber desires to communicate with another he
moves the arm D to the right, as shown in Fig.
6, (wliich, it will be borne in mind, is arear view,
and therefore the left of the drawing is the
right of the box,) until it strikes the stop # and
is brought into contact with the plate w. This
movement of the arm causes the disk C to turn
in the direction of the arrow No. 1, carrying
the plate & out of contact with the springs g
and ¢/, and as the springs leave said plate the
loop cireuis is broken, but closed again as the
further movement of the disk brings the nar-
row transverse plate [ under the ends of the
Itis again broken as the said narrow
plate { is carried from ander the springs by the
still further movement of the disk, which also
brings the parallel plates m and m’ respectively
under the springs, the former being in contact
with spring ¢ and the latter with spring ¢'.
The breaking and closing of the loop-circuit
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cause a' call to be sounded over the ecalling-
wire at the central office, and as the springs
-come in econtact with plates m and m' a cireuit
is established from, say, loop wire %’ in the di-
rection of wires No. 4, Fig. 6, through spring

_ 4, plate m’, wire ¢, throngh the receiver, and
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~ sition to tho\istop z to the right.
t

thenece over wire p to the secondary coil of the
transmitter, and thence through terminal wire
p', wire o, plate m, spring g, and wire ¢ to wire
k, thas placing the telephones, receiver, and
transmitter in the calling-wire cirenit ready to
receive from the central office an answer to the
call, and to instruct said office as to with what
subseriber communication is desired. The
same movement of the arm D, by bringing it
in contact with plate w, establishes a eircuit
from one pole of the local battery over wire s,
in the direction indicated by arrow No. 5,
through the primary coil of the transmitter,
over wire ' to washer u, over arm D to plate
w, and thence over wire w® back to the battery,
thus placing the transmitter in eondition for
operation. All thesechangesand conunections,
it should be borne in mind, are made by one
movement of the lever D from its vertical po-
The neces-
sary instractions having been given to the op-
erator at the eentral office and notics received
that conuection with another subscriber has
been made, asdesired, thearm D is to be moved
to the left until it comes in contact with stop
By this movement the local.
‘battery circuit is broken, but immediately re-
established through the primary coil of the
transmitter over platew’, wire w? and the other
conductors, as before deseribed. When the
arm D strikes stop 2’ the disk C has been turned
in the direction indicated by arrow No. 2 un-
til plate m/ is brought under spring i’ and plate
munderspringd. Thesamemovementchanges
the springs ¢g and ¢’ from platesm and w’ first
to the narrow transverse plate I and then to
plate k, thus making and breaking the calling-
circuit, as before explained, and sounding a
bell at the central office to notify it that no fur-
ther attention is required. In this position of
the parts a circuit is established from the pri-
vate-line wire ¢ in the direction indicated by
arrows No. 6, Fig. 7, to bell-coil terminal o/,
through the bell-coils, from terminal a” to
and over spring b, over plate m and wire ¢ to
post 7/, through the receiving-telephone R,
thence to post r and over wire p’, through the
secondary coil of the transmitter, thence over
wire p, wire o, plate m/, spring b/, wire e, flat
spring ¢/, plate ¢?, wires f and f/, to ground.
The receiver and transmitterare thas both con-
nected with the private-line wire and the cir-
cunit closed through the loop from the calling-
wire, so that while the two connected subserib-
ers are communicating calls may be sentto the
central office from otherstations. The changes
and connections now described are all made by
asingle movement of the arm D from right to
left.

The letter X indicates a push-button, of the
usual construction, by which the flat spring ¢’

may be forced out of contact with plate ¢? and
circuit-breaker for calling another subsecriber
on the same private wire when there are two
or more stations on the same line.

70

Referring now to Fig. 8, which illustrates a -

modification of my invention, and in which the
parts are seen from a directly-opposite point
of view from that of Fig. 3, the parts having
like letters are identieal in function and rela-
tive arrangement with those of Fig. 3.

The face of the disk C, which is next to the
front wall of the casing, it is to be remembered,
is shown in Fig. 6. In this modification the
wire o of Fig. 3 is replaced by a wire, o/, which,
instead of leading direct from plate m’ to the
terminal of the secondary coil of the transmit-
ter, leads to a-narrow curved plate, &, let into
the margin of the periphery of disk C, below
and separated from plate d, and upon this plate
bears a spring, 42, which is connected with the
wire p,leadingto thesecondary coil of the trans-
mitter. The wire » of Fig. 3 is replaced Ly a
wire,n’, which connects the narrow transverse
plate I with a narrow curved plate, n?, parallel
with and separated from plated’ on the periph-
ery of the disk C, and npon the plate 2 bears
aspring, #®, with which is connected the ground-
wire /2. The plate m is connected by a wire,
¢', with a single plate, #’, arranged upon the
periphery of the disk C, below and separated
from plate 2 and upon said single plate A’
bears a spring, %, in metallic connection with
the post 7, to which is connected one of the
receiver-wires, while from .the post #/, with
which the other receiver-wire is connected, the
wire p’ leads to the secondary coil of the trans-
mitter. In the movements of the disk C the
plates d/, m? and 2’ are never carried out of
contact with the respective springs which bear
upon them, and the circuits will be readily an-
derstood when itis remembered that spring @z,
plate &/, and wire o’ simply replace wire o of
Fig. 8, spring #? plate 22, and wire n’ replace
wire », and spring A? plate #', and wire ¢’ re-
place wireq. The battery-connections for the
primary coil of the transmitter are precisely
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the same in this modification as shown in Fig. .

2,and need not be shown in the figure.

If a simple branch from the calling-wire is
used instead of a loop, the plates b and [ are
omitted from the disk C, and the branch wire
is connected with either one of the springs g
or g', both of which should then bear normally
upon the non-metallic portion of the periphery
of the wheel, the branch being thus left open.
One of the springs should be connected with
the ground, as shown, for instance, by the
dotted line ¢? Fig. 3, leading from spring g to
plate ¢’; or it might lead to any other ground-
connection. Then when the disk is turned to
bring them in contact with plates m and m' a
circuit would be established, (see Fig. 3,) say,
from wire &/, over wire #, spring ¢/, plate m’,
wire o, wire p, secondary coil of transmitter,
wire p/, through the receiver, over wire ¢, plate
m, spring g, and thenceto ground, as described.
This grounding of the branch wire closes cir-
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cuit between the station and the central office
and causes a signal to be sounded at said office.

In the branch system it will be remembered
that the distant énd of the main calling-wire
and the end of the branch wires are normally
left open.

Idonotconfine myself to the precisearrange-
ment of the plates, as shown and described,
upon the disk C; nor to the precise construc-
tion and arrangement of either the disk or the
several circuit-changing devices.

Having fully explained the principie and ob-
ject of my invention, I claim—

1. Inatelephone-station apparatus, the com-
bination, with the line-wire terminal, ground-
wire terminal, and calling-wire terminals, of a
circuit-changing device consisting of the disk
C, having upon its periphery the separated
metal plates d, m, m/, I, and h, arranged to be
‘hrought in contact with said terminals, respect-
ively, by the rocking of said disk and the tele-
phone-connections, substantially as deseribed.

2. Thecombination, with the contact-springs

b b/, arranged for connection respectively with |
primary coil, substantially as described.

the line-wire and ground-wire, and: springs ¢
¢', arranged for connection with a loop, of the

calling - wire of the rocking cireunit-changer, |

consisting of the disk C, having upon its pe-

riphery the metal plates d m m/ Th,the conduct- |
orsconnecting plates m and m/ with the second- |
ary circait of the transmitter and the receiver |

respectively,and the conductor connecting the

receiver with said secondary circuit, substan- |

tially as described.

3. The combination, with the transmitter sec-
ondary and primary .conductors, of the rock-
ing disk C, provided with contact-plates for

35

switching said secondary conduactors into eir-

cuit with the line-wire, and the metallic hook-
arm D, attached to said disk, and arranged to
simultaneously switch the said primary con-
doctors into the circnit of a local battery, sub-
stantially as described.

4. In a telephone-station apparatus, the com-
bination of the springs b ¥/, connected respect-
ively with the private-line wire and a ground-
wire, and a spring or springs connected with
the calling-wire, with the rocking disk C, hav-
ing the separated metallic plates arranged up-
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on its periphery for changing the circuits of 5o

said private-line and calling wires alternately
to and from a transmitter secondary coil and
receiver, and provided with a metallic lever
connected with one terminal of a transmitter
primary coil, and arranged to, by a movement
in either direction, make electric connection
with one pole of a battery baving its opposite
pole connected with the othier terminal of said

In testimony whereof I have hereunto set
my hand in the presence of two subseribing
witnesses.

JOSEPH O. JEFFRIES.
Witnesses:

GAYLORD B. CLARK,
FrANcIS B. CLARK.
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