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UNITED STATES PATENT OFFICE.

WILLIAM W. DAVIS, OF CALIFORNIA, MISSOURI, ASSIGNOR TO HIMSELF,
WALTER LANDER, AND FRANK B. LANDER, OF SAME PLACE.

TELEPHONE SYSTEM.

SPECIFICATION forming part of Letters Patent No. 505,308, dated September 19, 1893.
Application filod December 30, 1892, Serial No, 466,772, (Nomodel,)

To all whom it may concermn:

Be it ’known that I, WiLLiam W, DAvVIS, a
citizen of the United States, residing at Cali-
fornia, in the county of Moniteaun, State of

Missouri, have invented certain new and use-.

ful Improvements in Telephone Systems and
Apparatus Therefor, of which the following is
a full, clear, and exact description, such as
will enable others skilled in the art to which
it appertains to make and use the same.

In the accompanying drawings, forming a
part of this specification, wherein like sym-
bols of reference refer to like parts in the
different views, Figure 1'is a front eleva-
tion of my improved apparatus, showing the
interference plug in.position for calling be-
fore the. releasing button is pulled. Fig, 2
is a view, similar to Fig. 1, of the apparatus
at a station after it has been called. Tig. 3
is a perspective detail view of the mechanism
for making and breaking the cireuit which
controls the index dial, Fig. 4 is a perspec-
tive view of the hand phone hook and its as-
sociated contact points. Fig.5 is an end ele-
vational view of the hook contact bar and as-
sociated contact springs. Fig. 6 is a detail
perspective of the magnet and its armature,
for operating the index mechanism.  Fig. 7
is a perspective view of the cireunit-establish-
ing devices on the shaft of the index hand.
Fig. 8 is a diagrammatical view of the mech-
anism and circuit for thenon-interference de-
vice, and means for controlling the circuit
therefor. Fig. 9 is a plan-view of the index-
hand operating mechanism. Fig.10is a plan-
view of the circuit-breaking mechanism- for
operating the index-hands, and the means for
controlling the same, with the dial or front
plate removed, to more conveniently show the
clock mechanism by which it isoperated, also
showing the device whereby a supplemental
circuit is established when the circuit is
broken at the index-hand shaft, as hereinaf-

ter explained. Fig. 11 is’ a diagrammatic

view of the circuits at three stations, illus-
trative of the means for calling any station
from' any other, also illustrating the means
for preventing any second station from ef-
fecting a ““call ”? until the line is restored to
itsnormal econdition by the original ““calling”

station, and the arrangement of the cirenits
and manipulating devices at the “calling,”
“called,” and another station. Fig. 12 is a
diagrammatic view of the arrangement of the
cireuits, similar to Fig. 11, but showing, in
addition thereto, the local circuits for ring-
ing the signaling devices at the “called ” and
“calling” stations, and the means by which
such circuits are established in eachinstance;
and Fig. 13 is a diagrammatic view of-the cir-
cuits at the three stations for talking purposes
between the “calling” and “called ” stations,
to the exclusion of the other stations on the
line, showing the essential features of the cir-
cirenits, of what is shown in Figs. 11 and 12,
butin addition thereto the local arrangements
of the hand phone and transmitter local cir-
cuits and the means for connecting the same
to the mainlineand grounding the main line
at the “calling” and “called ” stations.

My invention relates to new and usefulim-
provements in telephone systems, local cir-
cuits therefor, and apparatus to effect the
necessary changes in-the same, and consists,
generally stated, in a system of telephony in
which a single line wire is adapted to be
used to connect a number of different instru-
ments, and, in the apparatus, in the details
of improvement by which the necessary
changes in the local circuits, &e., are effected
to place any two desired instruments in con-
nection with eachotherand ring the call-bells
thereat, and that.to the exclusion of theother
instruments in the system. This apparatus
consists in mechanism peculiarly adapted to
place all instruments in the system in such
condition that the transmitting, recéiving,
.and signaling devices are normally out of cir-
cuit, and adapting an operator at any instru-
ment in the system to call up and be con-
nected with any other instrument in the sys-
tem, and, in so doing, cut out and prevent
from being used, all instraments other than
the two between which communication was
originally established, until after the opera-
tor at the first, or calling, instrument has re-
established the normal condition as at first.
In this manner,I amenabled to dispensewith
a central station or exchange.

Another feature of invention residesin the
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adaptation of the use of the main-line to cut
in the local bell cireuits to ring the signal-
ing bells at the callingand the called stations.

Other features of invention reside in pro-
viding means whereby the local circuits of
transmitters, receivers, and signaling bells
are normally cut out of eircuit and the main-
line always cut through coils of the indica-
tion magnets, whereby, when an operator at
one instrument, which, for the sake of con-
venience, I will call a station, has called an-
other station, the indicators at all stations
are similarly affected, showingto an attempt-
ing user that the main-line is in use, and, in
addition to this, in providing means, when
one station has called and is in communica-
tion with another, for at once locking, at all
other instruments, the ecircuit-breaking de-
vices, by which the indicators are operated,
against any subsequent use prior to the re-
establishment of the normal condition of the
line by the discontinuance of its use by the
first parties.

Still other features of invention reside in
providing means, consequent on the above-
mentioned features, for preventing any but
the parties at the two stations originally con-
nected being able to participate in the con-
versation, that is, in providing meanswhere-
by, when any two stations are connected and
in communication with each other, an oper-
ator at any other station is prevented frcm
hearing what is passing between the first par-
ties, . e., establishing a strictly private line
between the first two parties connected.

In the drawings, see Figs. 1 and 2,1 indi-
cates a back board on which issupported the
different parts of my operating mechanism,
and which, in connection with the transmit-
ter, which is preferably independently sup-
ported, and the local battery, or batteries, I
shall term an instrument, and comprises all
the necessary parts fora “set” at one station.

Secured near the lower end of the board 1,
is a train of spring-actuated mechanism
which is adapted to rotate a shaft 2 (see Figs.
3 and 10) to the outer end of which is con-
nected a disk 3 provided with pins or studs
4, the function of which, when the disk is
made to rotate, is to engage with and vibrate
the finger 5. The finger 5 (see Iig. 10) is
mounted on the rock-shaft ¢ surrounding
which is a torsion spring 8. One of the of-
ficesof thespring 8is to always hold the finger
5 in a position of interference in the path of
the pins or studs 4 when they are revolved

. by rotation of the disk 3.

Projecting laterally from the rock-shaft

- 6 is an arm carrying on its end an insula-

6o

65

tion-block 9 in which is carried a contact
point 10, which contact point is adapted to
make electrical contact with an adjustable
contact point 11, mounted in a suitable sup-
port. Hilectrical connection is made with
these two points, respeetively, from the other
parts of the instrnment as will be explained
later on. Electrical contact between the two

505,308

points 10 and 11 is normally maintained by
the spring 8, except at such times that the
arm 5 is oscillated by the movement of the
pins 4, when the points are temporarily sepa-
rated and the circuit therethrough broken.
The main line, as hereinafter explained, is
permanently conneected through these points
and also through the coils of the magnets 12
(see Figs. 1, 2, and 6) so that when the points
10 and 11 are separated, in the manner de-
scribed, the circuit through the magnets 12is
for the instant broken and its armature 13 re-
leased. The movement of this armature is
limited by set screws, in the usual manner.
The end of the long extending arm 13* of the
armature is slotted or forked so as to embrace
and engage with a longitudinally disposed
pin 14*in the shaft 14. The shaft 14 carries
an escapement fork 15 which engages with
and controls the rotation of the escape-wheel
16 in & manner similar to the escapement of
cloek movement in general.

On the escape-wheel shaft, isan index-hand
17 (see Fig. 9) which travelsin front of a dial-
plate 18 (see Figs.1 and 2), the face of which
is provided with a series of index numbers
corresponding in number to the number of
teeth in the escape-wheel 16.

It is evident that an escapement could be

designed that wouldof itself force the escape-

wheel 16, and, with it, the index-hand 17,
around in the right direction by the oscilla-
tion of the armature arm 13% but, to insure
the positive forward movement of the index-
hand, and to impose as little work as is pos-
sible on the magnets 12, I preferably utilize
power to force the escape-wheel always for-
ward, which consists in a train of spring-
driven gear-wheels, similar to a clock-move-
ment, as illustrated in Fig. 9. The pins or
studs 4 on the disk 3 correspond in number
with the number of teethon the escape-wheel
16; hence, in the rotation of the disk 3, the
pins 4 successively engaging with the free end
of the arm 5, the contact points 10 and 11
are separated a number of times correspond-
ing to the number of indices on the dial-
plate 18-—that is, the eircuit through the mag-
nets 12 is broken that namber of times,which
in.turn, through its armature 13 and exten-
sion 13* and its retractive spring 13Y, actu-
ates the escapement fork the same number of
times, causing the index-hand 17 to make one
complete revolution. In this manner, it is
evident, that if we stop the rotation of the
disk at any particular point we may in this
manner predetermine the resultant position
of the index-hand 17. This is accomplished
in the following manner: Mounted on the ex-
treme outer end of the shaft 2, is a radially-
disposed arm 19 (see Figs. 3 and 10), which
is rigidly secured thereto and therefore ro-
tates with the disk 3. Projecting from-the
under side of a dial-plate 20 (shown in Figs.
1 and 2, but removed in Figs. 3 and 10) is a
spring stop-pin 21 which extends far enough
from the rearside of the plate 20 to normally
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rest in the path of and engage with the end
of the arm 19, when the arm- has made one
complete revolution. To release the arm 19,
to'allow it to revolve, the spring stop-pin 21
is simply pulled forward and then allowed to
spring back to normal position. - To stop the
rotation of the disk:3, it is only necessary to
obstruct the arm 19 at the desired point. To
do this, I make use of an interference pin 25,
for the insertion of which there are provided
a number of holes 20* in the plate 20 concen-
trically arranged about the center of revolu-
tion of the arm 19 and within the radial lim-
its of the same. (In Fig. 10, the upper plate
of the movement is shown as provided witha
series of perforations eorresponding to the
perforations 20* in the plate 20.) The num-
ber of holes 20* correspond with the number
of pins or studs 4 and the insertion of thein-
terference pin 25 in hole 1 (see Figs. 1 and 2)
will stop the rotation of the disk 3 after one
pin 4 has engaged with the arm 5—q. e, after
the main-line circuit has been broken once—
the magnet armature 13 allowed to make one
oscillation, and the index-hand 17 moved one
step forward. In this manner,if the inter-
ference pin 25 is inserted in the “10” hole,
as shown in Figs. 1, 2,and 10, the index-hand
will move to number ‘10 on the dial, that is,
the disk 3, after the stop-pin 21 has been
withdrawn to release the arm 19 from its po-
sition of rest will be stopped in its rotation,
by the arm- 19 striking against the pin 25,
after ten of the pins 4 have engaged with
the arm 5 and broken the main-line circuit a
corresponding number of times. It will be
understood, from what was said before, that
inasmuch as the magnets 12 at all the sta-
tions are “in line,” they will be all similarly
affected, and that all the index-hands will be
pointing to the “ten” number on the dials.
For the sake of illustration, we will, in the
future description, assume that the number
of the called station is “10” and.that of the
calling stationis “1.” Placed so that its end
lies in the path of the end of the arm 19, isa
contact spring 22 which is supported on the
insulation-block 23 and is adapted to nor-
mally make contact with the contact-block
24, The end of the spring 22 is so placed
relative to the path of revolution of the arm
19 that the end of the arm bears against the
spring 22, breaking its contact with the block
24, whenthearmisinits normalposition of rest
against the stop-pin 21, but so arranged that,
when thearm1%isreleased,thespring 22 gives,
allowing the arm to pass, making contact with
the block 24 by the tine one of the pins 4
have engaged with and passed the end of the
arm 5. The reason for this will be evident
later. Secured rigidly to the shaft of the es-

cape-wheel--the index-hand shaft—are two.

disks 27 and 31 of rubber or similar insulating
material. The free end of a pivoted arm 28
rides and is held constantly in econtact with
one of these disks,as 27, Fig. 7, either by
gravity or by spring tension. The arm 28 is

delicately pivoted in a standard or post 29
with which it is in electrical contact. In the
disk 27, is secured a contaet pin 26 which,
while it is always in electrical connection
with the index-hand shaft, is so disposed as
to make contact with the end of the arm 28
at one particular point in the revolution of
the index-hand shaft, and this is predeter-
mined for each instrument, and is such, rela-
tive to the index-hand 17, that the point 26 is
in contact with the arm 28 when the index-
hand 17 is pointing to.the number of the sta-
tion—i. e., at station “No. 10,” electrical cir-
cuit is established, through the arm 28 and
contact-pin 26, from the post 29 to the index-

o

70
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hand shaft, when the index-hand is pointing - -

to “ten” on the dial 18, At all other posi-
tions of the index-hand the end of the arm is
resting on the disk 27 and the cireunitis broken
therethrough. The object of this arrange-
ment willappear in thediscussion of thediffer-
eut local eircuits. The other disk 31 is pro-
vided with a diametrically disposed contact-
pin,whichdoes not make contact withtheshafs
on'which the disk is supported, but is adapted
tomake contact, simultaneously, with two tan-
gential springs 33 which make contact gener-
ally,in the rotation of the disk 31 with its sup-
porting shaft, with opposite sides of the cir-
cumferential surface of the disk. The springs
33 are indépendently supported on some in-
sulating partof the framing of theinstrument
and are adjustable toward and from each
other, at their free ends, by means of the right
and left hand insulation screw stem 35.
diametrical contact-pin 32, or rather the disk
31 by which it is supported, is so disposed
with relation to the rotation of the shaft .on
which it is mounted that it makes contact
with and establishes electrical circuit between
the springs 33 when the index-hand points to
“zero” on the dial 18. Atall other positions
of the index-hand the circuit which is ecom-
pleted through the springs 33 is broken by
the springs riding on the surface of the insu-
lation-disk 31. The object of this deviee and
arrangement is evident from an inspection of
Fig. 8, taken in connection with Fig. 10. The
springs 33 are the terminals of a cireuit ex-
tending through a local battery and the coils
of a pair of magnets 30 which control the
movements of an armature 30°,
end of the armature 30* is provided with a
projection 192 which, when the circuit through
the magnet 30 is broken, as desecribed, and
the armature 30* is retracted by the spring
34, is adapted to come' into a position of in-
terference in the path of the arm 19,and this
immediately in front of the arm when itisin
its normal position of rest against the stop-
pin 21. See also Fig. 3.
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The operative fea-

ture is this:—Immediately the stop-pin 21 is'.
withdrawn, as when ‘any station is going to
call another, the arm 19 is released and it will
start to revolve, inasmuch as the index-hands
of all the instruments are at “zero” and the
cireuit through the magnets 30 is closed, as
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described, and the stop projection 19* on the
end of the armature 30* is, for the time be-
ing, withdrawn to allow the arm 19 to pass.
But, by the time the arm 19, and with it the
disk 3, in the particular instrument started,
has rotated far enough for one of the studs or
pins 4 to have oscillated the arm 5 once, the
index-hands 17 on all the machines will have
moved one step or number forward, and,
thereby, this local circuit in all instruments
broken and the interference projection 19°
thrown into a position to prevent the rotation
of thearms 19, even if any of the stop-pins 21
arewithdrawn by mistake. This is true until
all the instruments are returned to their nor-
mal condition by the calling station, which is
done by the operator thereat, when he has
finished his communication with the called
station, withdrawing hig interference pin 25
and allowing the arm 19, and with it the disk
3 with the pins 4, of his instrument, to com-
plete its rotation and come back to its nor-
mal position of rest against the stop-pin 21.

The device and method of operation there-
of, just described, constitutes my non- mte1-
ference locking mechanism.

The non- 1nte1ferenoe device illustrated in
Figs. 7 and 8 is identical in all instruments,
as is also the circuit-establishing device, also
illustrated in Fig. 7, except that the contact
26 is changed for each instrument’ to corre-
spond with the number of that station, as
stated. That is, for example, when any sta-
tion, as “No. 1,” calls any other station, as
“No. 10,” as illustrated in Figs. 2 and 10, the
contact 26 at the called station will be in con-
tact with the arm 28, and circuit established
therethrough at that station, but at all other
stations the circuit is broken thereat by the
arm 28 resting against the insulation-disk 27
only. And, (as will hereinafter appear from
the discussion of the local circuits at the

. “called” and “calling” stations,) inasmuch
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ag a movement of the arm 19 is necessary for
any station to establish connection, (through
the instruments thereat, with the main line,
and this being prevented by the non-inter-
ferencedevicealready described,will), as well,
prevent any third person from forming acom-
municating connection with any instrument
or station until the first parties are through
and have re-established the normal condition
of the line. This is further evident from the
fact, as will hereinafter appear, that, for com-
munication purposes, circuit has to be estab-
lished in each instrument in one of twoways:——
either at the contact points 22 and 24 or at
the contact point 26 with the arin 28. In the
first instance, the contact between the spring
22 and the point 24 is broken by the arm 19
atall stationsexceptthe calling station, where
the arm .19 has left its normal position and
has been stopped by the interference-pin 25,
and, in the second instance, the only other
station where the necessary circuit connec-
tions are made is at the called station, where

505,308

it is completed through the contact 26 as it
rests against the arm 28.

To effeet the eircuit manipulations illus-
trated in Figs. 12 and 13, to be deseribed later,
I makeuse of the hinged ’phone-hook 36 which
is provided with a lateral projection which is
adapted inits raised and depressed positions
to make contact with two setsof springs. See
Figs. 4 and 5. The hook itself is provided
with a raising spring 38* (see Figs. 1 and 2.),
which is strong enough to raise the hook when
the’phone isremoved from the same but per-
mits thehook to be depressed when the ’phone
is suspended thereon (compare Figs.1 and 2).
There are three springs below and three
springs above, with which the hook makes
contact in, respectively, its depressed and
raised position. The hook 36 itself is one ter-
minal of a eircuit and makes direct contact
with the springs 37 and 48 in, respectively, its
depressed and raised positions. The springs
39 and 38 are interposed in the local bell cir-
cuit and are electrically connected together,
when the hook 36 isin its depressed position—
that is, as long as the ’phone 1 is “on the
hook ”—by both making contact with a con-
tact strap piece 39* supported by, but insu-
lated from, the lateral projection of the hook
36. In a similar manner the springs 41 and
42 are electrically connected together, when
the hook 36 is in its raised position—when the
’phone is “off the hook”—by both making
contact with the contact-strap 412 supported
on, and insunlated from, the lateral projection
of the hook.

By an inspection of Figs. 11,12, and 13, con-
sidered in connection with the preceding fig-
ures, the method of manipulation of the cir-
cuitsata “calling” and “called ” station, and

the consequent arrangement of the same, to,

first, effect a connection between any two sta-
tions, at the same time, establishing condi-
tions preventing any subsequent use of a third
party prior to the re-establishment of the nor-
mal condition of the line by the “calling ” sta-
tion; seecond, to effect the operation of the sig-
naling devices at the “called” station to the
e‘zcluvlon of the other stations on the line, and
to stop the same third, to effect a “talking”
or commumeatmw connection between the
“calling” and called ” stations, and that to
the exclusion of a similar conneetion with the
main line being established at any other sta-
tion; and, fourth, to effect the return of the
condition of the main line,and the local con-
nections therewith
“called” stations, to its normal arrangement,
preparatory to it being used by any other sta-
tion.

As illustrated in Fig. 11, the main line h,
is preferably g rouuded at each end, and has

a main-line battely h—b, mserted in the -
length of the same, either one at both ends,
between the terminal stations and the ground
connections thereat, or only one, as shown
This main line is looped in at each station on

at the “calling” and
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the line, being connected with the main-line
binding posts 1° and 2° at each instrument.
In the following description of the method

“of operation in manipulating the local eir-

cuits at a “calling ” and “called ” station, as
well as the other stations not “called” as
illustrated by the third “set” in the draw-
ings (Figs. 11, 12, and 13), to effect the de-
sired connections, it will be understood that
the circuit manipulating devices and inter-
nal connections are identical in all instru-
ments, or stations, and forthesakeof illustra-
tion, that the “calling ” station is the one to
the left in the figures, the “called” station,
the one to the right, and stations on the line
not “called” and the conditions of the local
circuits thereat, are illustrated by an inter-
mediate station represented by the middle
station or “set” in the figures; and further,
that the “calling ” station is“ No. 1” and the
“called ” station is “No. 10,” which can, as
far as the conditions are concerned, be, in
either case, a terminal as well as an interme-
diate station.

Between the two main-line binding posts 17
and 2%, the internal circuit, at each station, of
the main line is as follows:—From the bind-
ing post 1°, by wire 7, to one terminal of the

index operating magnet 12 (see Figs. 6 and-

9), from the other terminal thereof, by wire
8, to one of the contact points 10 and 11 of
the circuit breaking device (see Figs. 3 and
10), from the other contact point, by wire i—,
to the other binding post 2P,

Station “No. 1” desires to call “No. 10.”
The operator at the former station (the one
to the left in the drawings) pulls his stop pin
21 (see Figs. 1 and 2), thereby releasing the
arm 19 -of his instrument, he having pre-
viously inserted his interference pin 25 (see
Fig. 10) in the hole 20%, corresponding in
number to the station he desires to call—No.
10 in this instance. The arm 19 is allowed
to revolve until it strikes against the inter-
ference pin. The disk 3 revolves with the
arm 19, and the pins 4 engage with and os-
cillate the arm 5 a number of times corre-
sponding to the numberof thestation desired
to be called (10), and this, in turn, at the con-
tact points 10and 11 (see Figs. 3and 10),breaks
the main-line ecireuit, thereby oscillating the
armature 13. The oscillation of the arma-
ture 13, through its long arm 13* (see Fig.
6) vibrates the escapement 15 allowing the
escape-wheel 16 to rotate a similar number of
steps forward, which moves with it the index
hand 17 to the number of the desired “called”
station (see Figs. 2, 6, and 9). This serves
to describe the method, at any station, of
calling up a station and the operation of ro-
tating the index mechanismand effecting the
circuit changes and connections, by the de-
viees attached thereto and operated thereby,
which I will now proceed to describe. In all
the instruments on the line, the index mech-
anism is similarly affected, the different cir-
cuit connections effected thereby being con-

sequent on the different arrangement of the
features of detail in the circuit manipulating
devices operated thereby, as will be explained
later. As shown in Fig.11,thearm 19 of the
circuit breaking mechanism at the calling
station is the only one, in the first instance,
in the series of instruments on the line, that
has moved from its normal position of rest;
at “zero,” against the stop 21,and, as will ap-
pearfromthe following description,isthe only
one that can move after any one station has
started to call another, until the first station
has returned the normal condition of the line,
by allowing the arm 19 of his instrument to
return to “zero” by the removal of his inter-
ference pin 25. As shown in Fig. 11, the ter-
minals of the exciting coils of the non-inter-
ference device, illustrated in Tig. 8 (see also
Fig. 7) are connected, respectively, by the
wires g and k to one of the contact springs
33 and one terminal of the local battery z,
the local circuit being completed, by the wire
1, from the other spring 33 to the remaining
terminal of the battery . -Asdescribed,and
as shown in Fig.11,the springs 33 are in elec-
trical connection with each other, through the
diametrically disposed circuit-completing pin
32, carried by the insulation disk 31 secured
to and rotating with the shaft of the escape
wheel 16 (compare with Figs. 7 and 8), when
the index hands 17 are at “zero,” and the cir-
cuit completed through the magnets 30, there-
by attracting the armature 30* and retract-
ing the pin 19* on the end of the armatare
arm from a position of interference in the
path of the arm 19. But when, as described,
a “calling” station has allowed the arm 19 of
his instrument to move one or more steps for-
ward (which, by the way, will be a position
of his arm 19 beyond the influence of the pro-
jecting pin 19%), the disks 31, and with them
the diametrical pins 32, of all the instruments
will have moved far enough to open the cir-
cuit between the contacting ends of the
springs 33, thereby allowing the retraction
spring 34, of the armatures 30?, to act and
bring the armatures 30* to the dotted line po-
sition shown in Fig. 8, and, in this manner,
place an obstruction to prevent the forward ro-
tationof the arms19from theirnormal position
of rest, at all instruments except at the “call-
ing” station. 'T'hiscondition will remain un-
til the “calling ” station has allowed the arm
19 of his instrument to return to “zero,” (by
the removal of his interference pin 25. In
thus returning the arm 19 at the “calling”
station to “zero,” the main-line circuit will
be again broken a number of times and the
armatures 13 influenced to rotate the disks 31
to again bring the diametrical pins32totheir
normal position for closing the cireuit: be-
tween the ends of the springs 33; when the
condition of “elosed cireuit” for the magnets
30, attraction of the armatures 30* and con-
sequent freedom of movement of the arms 19,
will be re-established.  Itis evident that af-
ter the arm 19 and disk 3, with pins 4, at the
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“calling” station, which T will for conven-
ience, call “No. 17 (the one to the left in the
drawings), has been released and stopped by
the interference pin 25, inserted in the hole
20%, eorresponding to the number of the sta-
tion it is desired to call, “No. 10” (theone to
the right in the drawings), the circuit through
all the magnets 12 will have been broken a
number of times and the index hands of all
the instruments connected with the line will
have been moved, and the cross-connecting
bar'32 at all stations, including stations not
called as “No.5” (the intermediate onein the
drawings), be moved to break the ecircuit at
the springs 33, through the magnets 30, as
shown by the dotted lines positions shown in
Fig. 11.

Turning now to Fig. 12, in which the local
circuits for the signaling device (the vibrat-
ing bells shown in Figs. 1 and 2, the operat-
ing magnets 43 of which are shown in the
figure under discussion) are added to what is
illustrated in Fig. 11. Inasmuch as the cir-
cuit of the local battery « for the non-inter-
ference magnets 30 is open, as deseribed, at
all times, except when the index hands are at
“zero ’—i. e., at all times when it is desired
to operate the signaling devices, I preferably
make use of the same battery, x, for operat-
ing the magnets 43 of the signaling devices
at the “calling” and “called ” stations. As

shown in Fig. 7, there is secured to the shaft-

of the index hand .17 a disk 27 of insulating
material, which carries the radially disposed
contact pin or arm 26, in electrical connec-
tion with the shaft and framing of the index
mechanism, and adapted to make electrieal
contact with the lever arm 28 at one of the
positions of revolution of the index hand 17,
as described. The position of this contact
pin 26 is differently set circumferentially for
each different machine, 7. e., set 50 as to make
coutact with the lever arm 28 when the index
hand 17 is pointing to the number on the dial
18 corresponding to the number of the sta-
tion “10” at station “No. 10,” as shown at
the “called” station in Fig. 12. There is
placed in each instrument a circuit breaking
device 22—24 (see Figs. 3 and 10) operated
by the end of the arm 19, to open the circuit
connhected therethrough when the arm 19 is
resting at “zero,” as shown in Fig. 8, and, at
the “called ” and intermediate station, in Fig.
12. At the station “No. 1,” the “calling”
station, the arm 19 having been allowed to
start and leave its normal position of rest at
“zero,” the circuit is closed at the cireuit
breaker 22—24. The local circuit to the sig-
naling magnets 43 is connected in “parallel
circuit,” in each instrument, through the eir-
cuif closing device 26—28 and the ecircuit
breaking device 22—24, and it is necessary
that oneof these devices be “closed” to close
the circuits for the magnets43. It is further
evident, from what has been said, and from
an inspection of the local circuits outlined in
Fig. 12, considered in connection with the fol-

lowing deseription, that it is only at the “call-
ing” and at the “called” stations that it is
possibie for either of these conditions or
“closed circuit” to exist.

The local citcunit for operating the signal-
ing devices, at all the stations,is as follows:—
From one terminal of the operating magnets
43, by wire e and the branch cirecuits d—eand
d, to, respectively, the framing of the index
mechanism, 4. e., the contaect pin.26, and one
of the contact points, as 24, where this local
cirenit is broken by the end of the arm 19
when it is at “zero;” from the other eontact
point 22, and the contact arm 28, by branched
circnit ¢ and b, to the contact spring 37, which
isadapted, when the phone-hook is depressed,
to make contact with the shank of the hook
36; from phone-hook 36, the cireunit is con-
tinued, by the wire 4, and the wire k, to one
terminal of the battery x; from the other
terminal of the battery « the circuit is con-
tinued, by wire z, to the contact spring 39
which is one of two springs adapted to make

contact in the depressed position of the

phone-hook, with an insulation plate 39 se-
cured to the phone-hook; the other contact
spring 388 is connected, by wire f, to the re-
maining unoccupied terminal of the coils of
the magnets 43, thereby completing the cir-
cuit when manipulated as I will now de-
seribe:—The circuit to the non-interference
magnets 30, shown in Fig. 11, including the
battery x, may be disregarded in the dis-
cussion of the local circuits for the signaling
magnets 43, inasmuch as the same is open
now, at all instruments, between the contact
springs 53.
circuit to the magnets 43, as described, will
evidently be closed, at the contact points 22
and 24, as soon as the arm leaves its position
at “zero,” and remain so until the arm 19 is
returned to its normal position thereat, by
the operator at that station, when he has fin-
ished hig communication. At all other sta-
tions, inasmuch as the arms 19 have not becen
and cannot now be, moved from their posi-
tion at “zero,” the eircuit is open at this
point. At the called station, “No. 10” in this
instance, the shaft of the index mechanism
has been rotated, in the manner described,
and carried with it the radial contact pin 26,
until it is in a position to make contact with
the arm 28 and close this local circuit there-
at. At all the other stations, the circuif is
open at this point. In this manner, the sig-
nal bell at the “called” station and at the
“calling” station is being rung through the
operation of the magnets 43. As described,
the circuit is completed through the hook 36
and the spring 37, so that when, at the “ecall-
ing” or “called ” stations, the hand-phone is
removed from the hook 36 and the hook al-
lowed to “raise,” <. e., come to the dotted line
position shown in Fig. 12 at stations No. 1
and No. 10, the circuit will be opened thereat
and the bells stopped ringing. When the

operator at the calling station, after he has
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completed communication, removes his in-
terference pin 25 and allows the arm 19 of
his instrument to return to “zero,” the cir-
cuit just deseribed will be open, at all sta-
tions, both at the contact points 22—24 and
at the contact pin 26,

Directing our attention now to Fig. 13, in
which the “talking” cireuit is outlined, in
addition to what is shown in Fig. 11, I will
describe the arrangements of the local eir-
cuits-andthe means by which a “talking set”
can be connected at the “calling” and “called”
stations, to the mainline. Mainline circuitis
effected by grounding the main line at the
“calling ” and “ called ” stations, after having
arranged theloeal circuits as will appear from
the following description.

It will be understood that to use the instru-
ment for talking, or other means of intercom-
munication, between the “called” and “ call-
ing ” station, it is preferable that no use can
be made of such instrument for such pur-
pose without effecting the circuit changes in
the following manner: In the useof a “set,”
such as illustrated, I make use of the * rais-
ing” of the phone-hook from which the hand-
phone is usually suspended. First, one ter-
minal of the primary of the indunetion coil of
the transmitter j is connected, by wire n, the
contact spring 48, which is adapted to make
contact with the body of the phone-hook 36,
which, as already described, is connected by
the wire v to one terminal of the battery .
Theother terminalof the primary of the trans-
mitter coil i3 connected, by wire m and the
wire 2z, to the other terminal of the battery z,
thereby completing the circuit, when ‘the
phone-hook is “raised,” for the primary of
the transmitter j; second, one terminal of the
secondary of the transmitter j is connected
to ground by the wire o; the other terminal
being connected, through the coil of the hand-
phone /, by the wires p and =, to the branched
cireuit which is connected by wires b and ¢
to, respectively, the contact arm 28 and the
contact point 22. - Finally, the internal main
line eircuit wire s is connected, by wire g, to
one of two springs, as 41, which are adapted
to make contact with, and be electrically con-
nected by, the insulated plate 41* supported
on the phone-hook 36, and the branched- cir-
cuit; connected, respectively, to the frame-
work of the index-mechanism, 7. e., the con-
tact pin 26, and the contact point 24, by the
wires d and d—e, is connected, by the wire
to the other spring 42, referred to. The only
difference in the circuit manipulating: de-
vices in Fig. 13, from what is shown in Fig.
12, being that the phone-hooks atthe “ealled
and “calling ” stations are in their “ raised”
positions, This opens the local circuit to the
signaling magnets by the hook 86 leaving the
contactspring 37. As farasthe “talking set”
is concerned, it electrically connects: the
springs 41 and 42 together, and the spring 48
with the phone-hook 36. The latter, as de-

scribed, completes the cireuit forthe primary
of the transmitter 7.

The “talking” circuit is as follows:—The
main line is, as already stated, grounded at
the “calling ” and at the “called” stations,
this being the means of effecting the circuit
therebetween. Beginning then atthe ground,
at station No. 1, the circuit is as follows:—
From the ground, by wire o, to the transmit-
ter; thence, by wire p, to the hand-phone I;
thence, by wires r, b, and ¢ to the contact
point 22—it cannot go over the arm 28 as
the eircuit is open there; from the contact
point 24, which at this—the “calling”—sta-
tion is in contact with the point 22, by wires
d and v to the eontact spring 42, across the
plate 41° to the spring 41; thence, by wire g,
to the internal main line wire s, through the
cireuit breaking device 10—11,whichisclosed;
over the wire “—r to the binding post 2P;
and over the main line 2 toward the called
station, No. 10. ° At intermediate stations,as
“No. 5,” in the drawings, the circuit is looped
through the instrument and goesin at the
binding post 17, through the main line mag-
nets 12, by wires ¢, s, and +—, out at the other
binding post2P. At the“called” station, No.
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10, the internal circuit is identieal with that -

described for No. 1, the “calling” station, ex-
cept that the branched circuitrincluding the
contact pin 26 and arm 28 and the contact
points 22 and 24 is closed at the contact pin
26 it being in contact with the arm 28 when
this station is called.

From the foregoing deseription, it is evi-
dent that the only part of an instrument at
any station other than the “calling” and the
“called,” as the intermediate station in the
drawings, that is, or can be, in eircuit are the
index operating magnets 12, it being impos-
sible to establish a local ground thereat in-
asmuch as the local circuits, as deseribed, are
open at boththe pin 26 and arm 28 and at the
contact points 22—24, the arm 19 not being
able to leave its position at “zero,” even if the
stop pin 25 is withdrawn, because of the in-
terference of the pin 19%, as described. It is
also evident:that at the “calling” and “called”
stations when the local grounds are placed
on themain line for communication purposes,
there will be a divided ground ecircuit estab-
lished thereat, inasmuch as the main line
is already grounded at each end. The re-
sistance of the branch tothe permanent main
line ground, even in the extreme cases when
the stations using the line happen to be the
terminal stations,.-can be so adjusted that
this ground does not materially affect the use
of the main line for communication purposes
over the temporary grounds established as
deseribed. After thedesired communication
has been had between the “calling” and
“called” stations,and the hand-phones have
been replaced on the phone-hooks, the oper-
ator at the “ecalling” station removes his in-
terference pin 25; allowing his arm 19-to re-
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turn to “zero,” thereby returning the whole
line and the different instruments, to their
normal condition, as illustrated in Fig. 11.

It is evident that, by completing the local
bell-circuits throngh the spring 87, and the
hook 36, when it is in its depressed position,
an additional precautionary means is pro-
vided to call the attention of the operator at
the ealling station to withdraw his interfer-
ence pin 25 and allow the arm 19 and, with it,
the disk 3, to return to its normal position,
thereby bringing all instruments back to their
normal, or *zero” indication, position; that
is, when he has finished his conversation with
the called station, he will naturally hang his
’phone on the Look, which will depress the
hook, thereby closing his local bell-cireuit and
cause his bell to ring until he has withdrawn
his interference pin 25 and allowed his in-
strument, and, with it, all the other instru-
ments in the systein, to come back to normal.

Having thus described my invention and
its method of operation, what I claim,and de-
sire to secure by Letters Patent, is—

1..In a telephone system, the combination
with a main line, and a battery therefor, of a
series of magnets permanently connected in
said line, an armature for each of said mag-
nets, a circuit breaker in the main line for
each of said main line magnets, power driven
mechanism for actuating said circuit breaker,
a step-by-step escapement mechanism which
is operated by the armature of the main line
magunet, and means, actuated by the escape-
ment mechanism, for controlling a local cir-
cuit in which is inserted a magnet, the arma-
ture of which is adapted to control the said
power driven mechanism and its operated cir-
cuit breaker, substantially as and for the pur-
poses specified.

2. In a telephone system, the combination
with a main-line and its battery, of a series of
magnetsinserted therein, astep-by-step mech-
anism, whose escapement is controlled by the
armature of sald magnets, power driven mech-
anism for breaking the main line circuit, and
a local eircuit comprising two parallel
branches one of which branches being con-
trolled by the movement of the escapement
mechanism and the other by the movement
of the said power driven mechanism, sub-
stantially as and for the purposes specified.

3. In a telephone system, the combination
with a main line, a magnet, battery, and cir-

¢ cuit breaker inserted therein, of a step-by-

step mechanism operated by the armature of
sald main line magnet, a local-cireuit con-
trolling device operated by the escapement

mechanism when the same is at its normal
position, said local circuit being effective,
through the medinm of a magnet and battery
inserted therein, to control the operation of
said main-line circuit breaker, and a second
local signaling circuit controlling device, op-
erated by the said escapement mechanism,
when the same is at a position other than its
normal, substantially as and for the purposes
specified.

4, In a telephone system, the combination

-with a main line, a magnet, a battery, and a

circuit breaker inserted in the same, of the
herein-described means for operating the cir-
cuit-breaker, consisting in a revoluble disk

provided with projecting pins adapted toen-

gage with and operate the circuit breaker, a
removable step for retaining the revoluble
disk at its normal position, an adjustable stop
for stopping the disk at any position other
than its normal, substantially as and for the
purposes specified.

5. In a telephone system, the combination
with a main line, a series of magnets, a bat-
tery, and a series of circuit breakersinserted
in the main line, of means for operating the
circuit breakers, consisting in arevoluble disk
provided with projecting pins adapted to en-
gage with and operate the eircuit breakers, a
removable stop for retaining the revoluble
disk at its normal position,an adjustable stop
for stopping the disk at any position other
than its normal, and means for locking all
other revoluble disks against rotation when
any one disk has been started, substantially
as and for the purposes specified.

6. In a telephone system, the combination
with a main line, a magnet, a battery, and a
circuit breaker inserted in the main line, of
means for operating the cireuit breaker, con-
sisting in a revoluble disk provided with pro-
jeeting pins adapted to engage with and op-
erate the circuit breaker, a radially projeect-
ing arm secured to the supporting shaft of
the said disk, a stationary disk provided with
a series of holes corresponding in number to
the pins on the revoluble disk, and a pin, or
pins, adapted to be inserted in the holes and
engage with the said radial arm, substantially
as and for the purposes specified.

In testimony whereof I herewith affix my
signature, in presence of two witnesses, this
21st day of November, 1892, )

WILLIAM W. DAVIS.

Witnesses:
A. RAMEL,
Huea K. WAGNER.
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