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UNITED STATES

PAaTENT OFFICE.

HERBERT LAWS WEBB, OF NEW YORK, N. Y., ASSIGNOR TO THE ELECTRIC
SELECTOR AND SIGNAL COMPANY, OF WEST VIRGINIA.

SELECTI_NG AND OPERATING TELEPHONES.

SPECIFICATION forming part of Letters Patent No. 555,984, dated March 10, 18986,

Application filed March 18, 1893,

To all whom it may concern:

* Be it known that I, HERBERT LAaws WEBB,
a citizen of Great Britain, residing in New
York city and State of New York, have in-
5 vented a new and useful Improvemert in Se-
lecting and Opgrating Telephones, whereby
anumber of telephone-stations may be placed
on a single line and each selected and oper-
ated at will by any one of the stations, and
10 by means of which a main central station for
the telephones may be dispensed with, of

which the following is a specification.
In the drawings, Figure 1 shows a series of
six telephone-stations, each provided with the
15 ordinary telephone transmitter, receiver, and
call-bell, and each provided with an electrical
transmitting and selecting instrument, and
showing the position of the parts when No. 1
has called No. 5. Fig. 2 is a top view of an
20 impulse-transmitting instrument provided
with a movable circuit-changing device, the
dotted lines showing the normal position of
the circuit-changer and the full lines show-
ing the extreme position of this device when
25 turned to be started; Fig. 3, a side clevation
of the impulse-transmitting instrument. Fig.
4 shows in full lines the circuit-changing de-
viee when it has stopped its rotation at the
end of the combination impulses and the po-
30 sition of contacts at this stage and in dotted
lines the end of its.course. Fig. 5 shows the
normal position of the circuit-changing de-
vice and the position of the contacts. Fig. 6
illustrates the system as constructed for use
35 upon a grounded circuit and shows the in-
struments in their normal positions. Tig. 7
shows the normal position of the transmitter-
sector as used with the grounded circuit. Fig.
8 is a diagram showing a number of stations
40 legged upon a grounded circuit. Fig. 9 illus-
trates the system, showing a line of six sta-
tions wherein the communicating telephones
are brought into circuit by the action of the
selecting-instrument, and stations 1 and 5
45 show the normal position of the instruments,
while the others are shown in diagram. Fig.
10 shows normal position of sector D on trans-
mitting-instrament as used with the devices
llustrated in Fig. 9. TFig. 11 illustrates the
50 system when used on single line with con-
denser interposed in the circuif to equalize

‘line, and S L the selector-line.

Serial No, 466,670, (No model.)

the resistance of selector-magnets and shows
the parts in normal position. Tig. 12 shows
normal position of sector D on transmitting-
instrument when the devices are used on cg
single line, as shown in Fig. 11. Fig. 13 illus-
trates a metallic circuit upon which the in-
struments are arranged in multiple arc. Figs.

14 and 15 represent wheels having upon them

a selected combination and answer to such €o
combination.

The selecting-instrument and transmitting-
instrument are shown as of a class, as any of
the known selecting-instruments will answer
the purpose, and any transmitting - instru- 65
ment adapted to operate the selectors will per-
form the services required of it in this system.

The devices may be operated upon a metal-
lic or grounded circuit.

Inthe drawings,T Lrepresentthe telephone- 70
Viewing Fig.

1, it will be seen that at each of thé stations
there are placed the ordinary telephonie de-
vices, consisting of the transmitter, receiver,
call - bell, and automatic telephone -switch. 73
Each of the telephones is furnished with the
usual local battery, (marked L B.) - The se-
lecting-instruments and their corresponding
transmitting-instruments arve placed on the
selector-line or dotted line, (marked SL.) The 8o
selecting-instruments therefore are operated
by the transmitting-instruments, and the first
etfect of this operation is to close the signal-
circuit of the bell-battery B B.

The normal position of the telephones and 8z
their appliances is shown in the stations 2, 8,

4, and 6 of Fig. 1. The selector-line is fur-
nished with a generator S B.

In the drawings, A is a selecting -instru-
ment of any of the known forms, and, as go
herein. represented, the form selected’ is of
the class which operates a wheel o' provided
with teeth or notches on its periphery and op-
erated by an armature-lever, as ¢?,of an elec-
tromagnet, as ¢, by means of impulses trans- g3
mitted through the coils of said magnet from
animpulse-transmitting instrument adapted
to send afixed combination or predetermined
number or arrangement of impulses corre-
sponding with the requirements of each of 100
the selecting - instruments at the stations on
the line. It is understood that a selecting-.




Io

20

25

30

35

40

45

5o

55

60

65

2 555,984

instrument and a transmitting - instrument
are placed at each of the stations and may be
operated by any member within the circuit.

The transmitting-instrument on the selec-
tor-line is marked B in the drawings. On the
end of an upright shaft B’ (see Figs. 2 and 3)
is placed a handle b, intended to be turned
by the hand in one direction and to be re-
volved by a spring in the opposite direction
one revolution, and is stopped at the end of
the revolution by a notch in a wheel (pro-
pelled by the shaft in turning) and a detent
on a make-and-break finger which drops into
the notch. The noteh is marked 0%, and the
finger 0%, and the wheel 1°. -~ The position of
this wheel with the detentin the noteh marks
the end of the revolution of the wheel, as well
as the stopping and starting point of the de-
vice. In Fig. 2 this position is shown. The
shaft has been turned by the handle b’, and
the transmitting-instrument is ready to begin
itsreverse movementand send outits arrange-
ment of impulses to some one of the receiv-
ing-instruments on the line.

It will be observed in viewing Fig. 2 that
in the form of transmitting-instrument chosen
for illustration the wheel 0° is furnished with
other notches and raised surfaces beyond that
which marks its starting-point, looking to the
right of the detent around the edge of the
wheel, and as the wheel revolves the detent
slides upon the raised surfaces and drops into
the notches, making an irregular series of
makes and breaks at the contact b°, and these
makes and breaks form the combination or
predetermined arrangement of impulses
which go out to a chosen selecting-instru-
ment, and as each selector on the line has a
pretedermined arrangement of its own any
number of disks, as 6°, may be used inter-
changeably on the device, or it may be pro-
vided with a multiple transmitting-instru-
ment in which a shaft having a number of
disks may berevolved, and a plug bearranged
to make contact with a brush on a particular
disk, or an expert telegraph-operator may
give the impulses with an ordinary telegraph-
key. Wlhen a receiving-instrument has re-
ceivedits particulararrangement of impulses,
it works out to the end, and any additional
impulse thereafter will restore it to its start-
ing-point. Asthere are a number of such in-
struments, they may be said to be well known
and require no further explanation. The
gearing in the transmitting-instrument is so
arranged that the handle b’ may be turned in
one direetion, leaving the wheel 0° at rest and
ready to be started, as shown in Fig. 2, by
the reverse movement of the shaft. Suchan
arrangement of gearing is well known and
needs no further explanation.

Viewing Figs. 2, 14 and. 15, number 15 rep-
resents the wheel on the selecting-instru-
ment, 2 and 14 representing the wheel on the
transmitting-instrument. It will beseen that
when the wheel is started the following ar-
rangement will follow: 2, space, 2, space, 3,

space, 3, space, 1. This brings the wheel 0° on
the transmitting-instrument to a point where
the detent on the finger b*enters the noteh 7

(see Figs. 2 and 14) and the wheel on the

selecting -instrument (see Fig. 15) into the
corresponding noteh 1. The selector-wheel
has at this point reached the end of its course
and has performed the work required of it
and is ready at the proper time to be returned
to zero or starting-point. The wheel on the
transmitting - instrument is stopped at this
point, leaving a space to be traversed be-
tween the notch b7 and the end of its revolu-
tion or starting-point, (represented by the
notch 4% ) which wheel when released, as will
be explained, makes the necessary break
which returns the selecting-instrument to
zero, which is done after the parties have
ceased their conversation through the tele-
phone. Suitably attached to a part of the
framework of the selecting-instrument are
two contact-springs ¢ ¢’. . These springs are
normally open and are closed by the wheel of
the selecting-instrument in responding to its
predetermined arrangement of impulses.

The wheel o' of the selecting-instrument,
as before described, has its combination ar-
ranged around its edge, and at a point on its
plane there is placed a pin ¢, which revolves
with the wheel and strikes the spring «'; fore-
ing it against its companion spring ¢. This
occurs when the combination impulses are
completed and the detent on the finger b* of
the transmitting-instrument is resting in the
noteh b7 and the pawl on the armature-lever
of the selecting-instrument is holding the
wheel and is in its notch 7.

Viewing Figs. 2, 4, and 5, there is shown at-
tached to the main shaft a sector D, which
turns with the shaft. The normal position of
thissectorisshownin Fig. 5. Theextreme po-
sition of this sector when turned by the hand
is shown in Fig. 2, and when released is re-
volved by its spring in the direction of the
arrow until it has. accomplished a complete
revolution of the wheel b° and returns to its
starting-point, as shown in Fig. 5 and in the
dotted lines in Fig. 2. A part of the rim of
this sector is provided with insulating ma-
terial, as shown by the heavy black lines, and
part of it with eonducting material, as shown
by the space between the black lines, and
against the edge are placed the three contacts
12 3. These contacts regulate the telephone-
circuit in accordance with the position of this
sector. When the sectors are in normal po-
sition, as shown in Fig. 1, in stations 2, 3, and
4, the telephone-circuit is as follows: begin-
ning at the left, to spring ¢, thence to con-
tact No. 3-on the sector D, thence across con-
ducting-space to contact No. 2, and thence
out to line. When this sector has been re-
volved by its spring, it is stopped before it
reaches the end of its course by suitable mech-
anism for that purpose. -The means shown
herein for stopping it are exhibited in IFigs.
2 and 3. TUpon a suitable part of the frame-
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work is placed the spring E, and may be pro-
vided with a cateh or projection €', and upon
the sector is placed a pin ¢*, which comes in
contact with the catch and stops the revolu-
tion of the sector at a point, as shown in Fig.
4. It will be seen that contact No. 8 is now
on the insulated part of the sector and Nos.
1 and 2 are joined by the conducting-surface.
The telephone-circuit, as above described, is
then broken at No. 3, while the catch and pin
are holding the sector, the detent on the fin-
ger b* is resting in the notch b7 of the wheel
0%, and this last impulse has stopped the com-
bination-wheel of the selecting-instrument at
the end of its combination and is holding it
there with the pawl of the armature-lever in
the noteh b7 of the selector-wheel, and the pin
on that wheel has just closed the springs c ¢'.
This position of the two stations is repre-
sented in Nos. 1 and 5 of Fig. 1. The bell is
now ringing at No. 5 station, and the circuit
is from bell-battery B B to spring c, thence
to ¢/, thence to springs 7 7/, to bell-magnet,
and to battery. The party called at No. 5 sta-
tion now takes his receiver off the hook pre-
paratory to receiving the communication.
Upon an insulated frame, as'g, are erected the
contact-springs ff' 2 13 f4 through which
the circuits are opened and closed by the up-
ward and downward movement of the auto-
matic telephone-switech ¢ ¢ s. When this
switch is down, it closes the bell - circuit
through the springs f /’, and when the re-
ceiver R is taken from the hook the switch
ascends and the circuitis broken at the springs
J 7' and the bell stops ringing.

Now beginning at station 1, the telephone-
circuit is to switch a ¢ s, to spring f4, to re-
ceiver, to secondary winding of induction-
coil, to contact No. 1 of sector of transmit-
ting-instrument, thence to contact No. 2, and
out to line, and the primary circuit of the
telephone-transmitter is from battery £ b to
telephone-transmitter, thence to winding of
induction-coil, thence to springs f? and 3,
and thence to battery. In No. 5 station the
telephone-cireuit goes to switeh « ¢ s, thence
to spring b7, to receiver R, to secondary wind-
ing of induction-coil, to springs ¢ ¢/, to con-
tact No. 3 on transmitter-sector, thence to
contact No. 2, and out to line. The parties
are now ready to converse by telephone in
the ordinary way, while the instruments are
heldin theirrespective positions,as described.
‘When the conversation is over, the receivers
are hung upon the hooks and the catch-spring
B of the transmitting-instrument is depressed
by pressure upon the thumb-button ¢%. This
releases the sector D, when its shaft revolves
and finishes its ecourse, restoring the parts to
the starting-point, and as the detent on the
finger rises out of the notch b7 and rides upon
the adjoining space it makes the necessary
break in the cireuit, which, operating upon
the selecting-instrument, restores that in-
strument to starting-point. This system of
selective telephone service may readily be

i

makes contact with f2

carried out on a grounded circuit, as illus-
trated in Figs. 6, 7, and 8, or on a metallic
circuit with the instruments connected in
multiple are, (instead of in series,) as illus-
trated in Fig. 13.

Viewing Fig. 6, it will be seen that seven
stations are shown, of which stations 1 and 6
show all the appliances of the device and the
othersare represented in diagram. Asshown
in the drawings, the line T Lis connected by
a short conductor to the spring ¢’ erected
upon the base of the selecting-instrument in
position to be forced against its companion
spring ¢ by the pin a* on the wheel ¢’. In
the arrangement of the device upon the
grounded circuit, as shown in the drawings,
Figs. 6 and 8, I have made some convenient
changes in the springs located within the
frame or box g, which are operated by the
movement of the automatic telephone-switch
ats. Thesprings ff’ form the terminals for
the primary circuit of the telephone-trans-
mitter. I am also enabled to use two con-
tacts 1 and 2 upon the sector D instead of
three, as illustrated in the drawings herein-
before described, as shown in Fig. 7, which
illustrates the normal position of this sector
when the line is not in use. In this mormal
position of the operative parts of the device
the telephone-circuit is open and the selector-
circuit (shown by the dotted lines S L) is
through the coils of the selector-magnet af,
thence through the selecting-instrument and
out to line, or vice versa, as the relative po-
sitions of the selector and transmitting-instru-
ment at the stations are immaterial, as they
are.all connected on the line in series.

Viewing Fig. 7 it will be seen that station
No. 1 on the line will send out a call to sta-
tion No. 6 by turning the sector-shaft of the
transmitting-instrument and allowing it to be
reversed by its spring. The sector D will
pass through its reverse movement, transmit
the combination impulses to No. 6 station,
and. the sector will stop at the end of these
impulses, with the contacts 1 and 2 resting
upon the conducting-surface. = At No. 6 sta-
tion the wheel o’ of the selecting-instrument
will - force spring ¢ against its companion
spring ¢. 'This action will close the bell-cir-
cuit at No. 6 station, which runs from bat-
tery B B to spring-contact f3, to switch a ¢ s,
to springs ¢ and ¢/, to bell-magnet, to battery.
The parties at the two stations now take the
receivers R off the hooks on the switch « ¢ s,
which then rises and éloses springs 77 and
The bell-circuit of
station 6is now broken at 7. The telephone-
line at station 1 runs from spring ¢’ to con-
tact 2 on sector D, thence to contact 1, thence
to switch o ¢ s, to spring #?, to secondary
winding of induction-coil, to receiver R, to
ground, and the primary circuit of telephone-
transmitter runs from battery to telephone-
transmitter, to primary winding of induction-
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spring ¢’ runs thence to spring ¢, thence to
switch a ¢t s, contact f% to secondary winding
of induction-coil, to receiver R, to ground,
and the primary circuit of telephone-trans-
mitter is from battery L I3 to telephone-trans-
mitter, to primary winding of induction-coil,

to springs f* f', to battery. The parties at

the two stations are now ready to converse
while the instruments are held in their re-
spective positions. When the conversation
is over, the receiversarehung upon the hooks
of the switches, and the spring E at station 1
is pressed, releasing the transmitting-instru-
ment to finish its revolution and make the
necessary break in the circuif, which restores
the selecting-instrument at No. 6 to starting-
point and brings the devices to their normal
positions, as shown in Fig. 6.

TFig. 13 illustrates, by way of diagram, the
method of connecting the telephone-station
in multiple-are circuit.

Fig. 9 illustrates a selective telephone sys-
tem whereby the automatic switch is dis-
pensed with and the conversing parties put
into communieation with each other by the
operation of the transmitting and selecting
instrument alone and held in position until
the end of the conversation, when the de-
vices are released and restored to normal po-
sition.

Fig. 9 represents a line of six stations, of
which stations 1 and 5 show the normal posi-
tionsof theinstruments. Thetelephone-line
T Lis connected with the base of spring ¢/, and
the transmitting and selecting instruments
are in circuit with the selector-line S I, which
runs through the coils of the magnet of these-
lecting-instrument, thenee through the trans-
mitting-instrument, and outtoline. Connect-
ed with one of the contacts, as No. 1 in the
drawings, is a conductor which terminates in
a key K, designed to be pressed by the thumb-
button &' and be stopped in its up-and-down
movement by the two contacts 3 and 4. From
the spring ¢ a local line L. L runs to a mag-
neto - telephone R and thence to ground,
and from this line a branch runs to con-
tact No. 3. From contact No. 4 a line runs
to contact 5, thence through armature #,
through the coils of an electromagnet I,
thence to battery L B, thence to ground.
‘When a call has been made from No. 1 to No.
5, No. 1 station has called No. 5 by sending
out from the calling-station the combination
or predetermined arrangement of impulses
which answer to No. 5 station. No. 1 (the
caller) has started off his transmitting-instru-
ment, which has finished thé arrangement of
impulsesonits wheel and hasstopped with the
contacts 1 and 2 upon the couducting-space
of the sector D. The current is then from
line T' L to base of spring ¢, thence to con-
tact No. 2 onsector D, thence to No. 1, thence
to contact No. 3 and branch to line L L,
through magneto-telephone to ground. At
No. 5 station the selecting-instrument has
closed the springs ¢ ¢/, and the current en-

tering from line T L at spring ¢’ runs thence
to spring ¢, thence by line L L through mag-
neto-telephone to ground. The parties are
then in position for conversation, and the
devices are held in this position, as hereto-
fore explained, by stopping the sector D of
the transmitting - instrument at station 1,
which holds the selecting-instrument at sta-
tion 5, with the springs ¢ ¢’ closed until the
end of the conversation. When the two tele-
phones are thus connected, the ealler at No.
1 presses the button %', which gives an in-
terrupted current and makes-a noise in the
magneto-telephone R, which is sufficient to
signal the party at No. 5 that his station is
called. At the end of the conversation the
sector D at the calling-station is released to
finish its course and restore both stations to
normal position. _

What I claim, and desire to secure by Let-
ters Patent, is—

1. In a selective telephone system a single
line on-which is placed a telephone and a sin-
gle line on'which are placed an impulse-trans-
mitting instrument and a selecting-instru-
ment at each of the stations, means operated
by each of the selectors in response to im-
pulses from any one of the transmitting-in-
struments over the selector-line, to thereby
bring into eircuit and connect the communi-
cating telephones with each other.

2. In a selective telephone system a single
line on which is placed a telephone, and a sin-
gleline on which are placed an impulse-trans-

mitting instrument and a selecting - instru-’

ment at each of the stations, means operated
by each of the selectors in response to im-
pulses from any one of the transmitting-in-
struments over the selector-line, to thereby
connect the communicating telephones with
each other, and means operated by a vibratory
current transmitted through the telephone-
line when the communicating telephones are
connected to thereby sound an audible signal
at the station called.

3. In a selective telephone system a single
line on which is placed a telephone and a sin-
gle line on which are placed an impulse-trans-
mitting instrument and a selecting - instru-
ment at each of the stations, means operated
by each of the selectors in response to im-
pulses from any one of the transmitting-in-
struments over the selector-line to thereby
sound an audible signal and prepare the tele-
phone-lines to admit the communicating tele-
phonesinto eircuit with each other, and means
actuated by the telephone-switehes,to thereby
connect the communicating telephones with
each other and cut out the audible signal.

4. In a selective telephone system the com-
bination with two or more telephone-circuits,
of asingle line on which is placed a telephone
and a single line upon which are placed an
impulse - transmitting instrument and a se-
lecting-instrument at each of the stations,
means operated by each of the selecting-in-
struments in response to impulses from the
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transmitter over the selector-line to call up
any one of the stations and means operated
by the telephone-switehes to connect the com-
municating telephones with each other,

5. In a selective telephone system a single
line on which is placed a telephone and a sin-
gle line on which are placed an impulse-trans-
mitting instrument and a selecting - instru-
ment at each of the stations, means operated
by each of the selecting-instruments in re-
sponse to impulses from the transmitter over
the selector-line to call up any one of the
stations, means operated by the telephone-
switches to connect the communicating tele-
phones with each other, and means for retain-
ing the ecirenit through the communicating
telephones during the conversation.

6. In a selective teleplione system a single
line on which is placed a telephone and a sin-
gle line on which are placed an impulse-trans-
mitting instrument and a selecting -instru-
ment at each of the stations, means operated
by each of the selecting-instruments in re-
sponse to impulses from the transmitter over
the selector-line, to call up any one of the
stations, means operated by the telephone-
switches to connect the communicating tele-
phones with each other and means operated by
the transmitting-instrument to retain the cir-
cuif through the communicating telephones
during the conversation and to restore the
instruments to starting-point when the con-
versation is closed.

7. Ina selective telephone system the com-
bination with twoormore telephone-stations,
provided with their respective telephones ar-
ranged upon a single line, of a selector-line
having in its circuit an impulse-transmitting
instrument and a selecting - instrument at
each of the telephone-stations, and means op-
erated by each of the selecting-instruments
in response to any one of the transmitting-in-
struments to prepare the telephone-line to
admit the communicating telephones into
circuit with each other.

8. In aselective telephone system the com-
bination with two or more telephone-stations
each provided with its respective telephone
arranged upon a single line, of a selector-
line provided with an impulse-transmitting

(%4

instrument and a selecting- instrument lo-
cated at each station, means operated by
each of the transmitting-instruments to se-
lect and operate any one of the selecting-in-
struments on the line and thereby signal its
respective station, and devices operated by
the transmitting-instrument in sending out
its signaling impulses to prepare the tele-
phone-line to establish circuit through its tele-
phone-switches.

9. In a selective telephone system the com-
bination with two or more telephone-stations
cach provided with its respective telephone
arranged upon a singleline, of a selector-line
provided with an impulse-transmitting in-
strument and a selecting - instrument, lo-
cated ateachstation, meansoperated by each
of the transmitting-instruments to select and
operate any one of the selecting-instruments
on the line, and prepare the telephone-line
at the selected station to establish circuit
through its telephone-switch.

10. The combination with an electrical im-
pulse-transmitting instrument, a selecting-
instrument in circuit therewith and adapted
tobeselected and actuated by impulses there-
from, of devices for arresting the movement
of the transmitting-instrument before it has
completed its course and thereby arrest and
hold the selecting-instrument and prevent it
from returning to normal position.

11. In a selective telephone system the
combination with two or more telephone-sta-
tions, each provided with its respective tele-
phone arranged upon a single line, of a se-
lector-line provided with an impulse-trans-
mitting instrument and a selecting-instru-
ment loeated at each station, devices for ar-
resting the movement of the transmitting-
instrumentbefore it has completed its course,
and thereby adjusting the instruments at
both stations to establish the cirenits through
the communieating telephones.

Signed at the city of New York, in the
county of New York and State of New York,
this 25th day of February, A. D. 1893.

. HERBERT LAWS WEBB.

Witnesses:

F. P. VOORHEES,
Wu. C. Cox.
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