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- SPECIFICATION fermmg pert of Letters Pe.tent No. 505, 308 deted September 19, 1893
A‘ppheatmn ﬁleﬂ Deeember 30, 1892¢ Serlel He 4:56,77% (Ne mede] )

o all whom it ALY COMCETTL:

“citizen of the United States, residing at Cdll-_
fornia, in the county of Monlteau State of
Missouri, have invented certain new and use- |

IO
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40

sociated contact springs.

‘hand operating mechanism.

" Be it'known that I, WiLLiaAM W. DAVIS

ful Improvements in Telephone Systems and
Apparatus Therefor, of which the followmcr is
a, full, clear, and exact description, such as

will eneble 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 1s a front eleva-

tion of my improved apparatus, showing the.
interference plug in. position for calling be-
fore the releasing button is pulled. Flﬂ" 2
is a view, similar to Fig. 1, of the apparatus_

at a station after it llas been called. Fig, 3

is a perspective detail view of the meeha,msm-
for making and breaking the cireuit which
I‘w 41s a perspec-

controls the index dial.
tive view of the hand phene hook and its as-
sociated contact points. Fig.5 is an end ele-
vational view of the hook eont.ect bar and as-
Fig. 6 is a detail
pelspeetwe of the magnet a,nd its armature,
for 0pe1&t1nﬂ' the index mechanism.  Fig. 7

is a perspectwe view of the circuit- eeta,bhsh—

ing devices on the shaft of the index hand.
I‘w* S is a diagrammatical view of the mech-

anism and cn*cmt forthenon-interference de-

vice, and. means for controlling the ecircuit
therefer'. TFig. 9 is a plan-view of the index-

view of the elremt breaking meehamsm for

operating the index-hands, and the means for |
controlling the same, with the dial or front

plate 1emoved to more convemently show the

clock meehamsm 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 hereinat-

45

ter explained. Fig. 11 is a dmfrrammatm"

view of the cnemts at three statmns, illus-

trative of the means for calling any station
from any other, also lllustmtmﬂ' the means.

for preventing any second stmtwn from ef-

50

fecting a “ call ”? until the line 1s restored to
its normal coudltlon by the orwmel “ c&lhnn‘ &

Fig.10 1s a plan-

qta,tion and the enenﬂement of the cireuits
and mampuletuw devices at the “calling,”
“called,” and another station. Fig. 12 is a

dlegrammauc view of the ar 1a,nﬂ'ement of the -
55

cireuits, similar to FRig, 11, but showing, in

addition thereto, the 1oeel mremte for ring-

ing the smnallnw devices at the “called” and |

| “eallmg” Statlens and the means by which

such circuits are estebhshed 1n eachinstance;

and Fig. 13 is a diagrammatic view of the. 011- 6o

cuits at the three SldtiOl’lS fortalking purposes
between the ““calling” and ¢ called ” stations,
to the exclusion of the other stations on the
line, showing the essential features of the cir-
circuits, of what is shown in Figs. 11 and 12,

butin addition thereto the local arran crements
of the hand phone and transmitter local clr-
cuits a,nd the means for connecting the same

to the main line and grounding the main line
at the ¢ calling” a,nd ‘ called” stations.

- My mventmn relates to new and usefulim-
‘provements in telephone systems, local cir-
cuits therefor, and apparatus to effect the
necessary eha,nﬂ'es in-the same, and consists,

cenerally Steted in a system of telephony in
which a
used to connect a number of different instra-
~ments, and, in the apparatus, in the details

single line wire is adapted to be

of 1mp10Vement by which the necessary
changes in the local circuits, &e., are effected

70

75

80.

to pla,(,e any two desired instr uments in con-:

nection with each otherand ring the call-bells

thereat, and. that. to the emlusleu of the other

instruments in the system. This apparatus

consists in mechanism peculiarly adapted to
place all instruments in the system in such
condition that the transmitting, receiving,
.and signaling devices are normally out of c¢ir-
culit, a,nd ddeptmw 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
_frem bemb used, all instraments other than

Jgo

the two between which communiecation was

originally established, until after the opera-

established the normal condition as at first.

Tn this manner,I amenubled todispense with

a central stetmn or exchange.
Another featme of 1nve11’r10n residesin the

95
tor at the first, or eellmg, instruoment has re--

100




5

adaptation of the use of the main-line to cut
in the local bell circaits to ring the signal-
ing bells at the calling and thecalled stations.

Othe1 features of mventmn reside in pro-
viding means whereb3 the local circuits of
transmitters, receivers, and signaling bells

- are 'normally cut out of eircuit a-nd the main-
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line always cut through coils of the indica-
tion magnets, whereby, when an operator at
one instrument, which, for the sake of con-
venlence, I will call a station, has called an-
other station, the indicators at all stations
are simllarly affected, showing to gn 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 circuit-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, tha,t i8, In providing means'where-
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, 7. €., establishing a strictly private line
between the first two parties connected.

In the drawings, see Higs. 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 i1s 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 board1, |

is a train of spring-actuated mechanism
which is adapted to rotate a shaft 2 (sce 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 Fig. 10) is
mounted on the rock-shaft 6 surrounding
which is 4 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.

I‘re;jectmﬂ' letelelly from the rock -shaft

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

60

- port.

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-
Electrical connection is made with
these two points, respectively, from the other
parts of the instrument as will be explained

later on. Electrical contact between the two | from the rearside of the plate 20 to nmma,lly

505,308

points 10 and 11 is normally maintained by

the spring 3, 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 eircuit therethrough broken.
The main line, as hereinafter explamed is
permanently connected 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 manuner de-
seribed, the eircuit through the magnets 12 1s
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 &
clock movement in general.

On the escape- wheel shaft,isanindex-hand

17 (see Fig. 9) which travels in 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 1s evident that an escapement could be

designed that would of itself force the escape-

wheel 16, and, with it, the index-hand 17,
around in the right di reetion by the oscille-
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-
d]lven gear-wheels, similar to a clock-move-
ment, as illustrated in Fig. 9. The pins or
studs 4 on the disk 3 eorlespend in number
with the numberof teethon the escape-wheel
16; hence, in the rotation of the disk 3, the
pms 4 successively engaging with the free end
of the arm 5, the conteet pomts 10 and 11
are separated a number of times correspond-
ing to the number of indices on the dial-

.pla,‘re 18—-—-—thet is, the circuit through the mag-

nets 12 is broken that number of t1mes,whleh
1n.turn, through its armature 13 and exten-
sion 18* and its retractive spring 13°, actu-
ates the escapement fork the same uumbe1 of

times, causing the index-hand 17 to make one

complete revolutlon In this manner, it is

evident, that if we stop the rotation ef the
| disk at any particular point we may in this

manner pledete1 mine 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
18 rigidly secured thereto and therefore ro-
tates with the disk 3. Pro,]ectmﬂ* 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

manner similar to the eseepement of

70
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~complete revolution. _
to allow it to revolve, the spring stop-pin 21
1s simply pulled forward and then allowed to
spring back to normal position.
rotation of the disk 3, it is only necessary to
‘obstruect the arm 19 at the desired point.

.do this, I make use of aninterference pin 25,
1o

50 3¢ 03

rest in the path of and engage with the end
of the arm 19, when the arm has made one
To release the arm 19,

~T'o stop the
To

tor the insertion of which there are prowded
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-

| _20

1ts of the same.

(In Fig. 10, the upper plate

of the movement is shown as provided with a [

_series of perforations corresponding to the

perforations 20* in the plate 20.) The num-
ber of holes 20 cor rerond with the number

of pins or studs 4 and the insertion of thein- |
pin 4 has engaged with the arm 5—u. e., after |
- the main- lme clremt has been broken once— |

the magnet armature 13 allowed to make one
oscillation, and the index-hand 17 moved one |

terference pin 25 in hole 1 (see Figs.1 and 2)
will stop the rotation of the disk 3 after one

step forward. In this manner,if the inter-

ference pin 25 is inserted in the “10” hole,

- as qhomn in Figs.1,2,and 10, the index-hand

30

35

will move to number 10 on the dial, that is,

the disk 3, after the stop-pin 21 has been

mthdmwn to release the arm 19 from its po-
sition of rest will be stopped 1in 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 cireuit a
corresponding number of times. It will be

- understood, from what was said before, that

40

45

_50

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 station is “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 1s so placed-

relative to the path of revolution of the arm
19 that the end of the arm bears against the

- spring 22, brealﬂnﬂ 1ts contact w1th the block

55

24, when the armisinits normalposition of rest
agamst the stop-pin 21, but so arranged that,

whenthearml19is released, thespring 799 gives, |
-allowing the arm to pass, making contact with-
the block 24 by the time one of the pins 4

~ have engaged with and passed the end of the

6o

later.
cape-wheel--the index-hand shaft—are two.
- disks27and 381 of rubber or similar 1nsula,t11:1ﬂ'.
' The free end of a pivoted arm 28_

‘material.

The reason for this will be evident
Secured rigidly to the shaft of the es-

arm o,

rides and is held constantly in contact with
one of these disks, as 27, Fig. 7, either by
gravity or by spring tension.

The arm 28 is

}

pin 21.

oo

delicately pwoted in a standmd or post 29

with which it is in electrical contact. In the
disk 27, 1s secured a contact pin 26 which,

while it is always in electrical connection
with the index-hand shaft, is so disposed as

to make contact with the e‘nd of the.arm 28

at one particular point in the revolution of
the index-hand shaff, and this is predeter-

tive to the index-hand 17, that the pomt 26 18

‘mined for each 1nstrument and is such, rela-

1n 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-

contact-pin 26, from the post 29 to the index-

8o
cuit 1s esta,bllshed through the arm 28 and

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
therethroua‘h The object of this arrange-

ment will appear in thediscussion of theduﬂfer-—
eut local circuits. The other disk 31 is pro-

vided with a diametrically disposed contact- go.

pin,whichdoes notmake contact withtheshaft

on which the disk is supported, butis adapted

tomake contact, simultaneou sly, with twotan-

gential springs 33 which make contact gener-
ally,in the rotation of the disk 31 with 1ts sup-

and are adjustable toward and from each

93
porting shaft, with opposite sides of the eir-
cumferential surfa,ce of the disk. The springs. -
33 are indépendently supported on some in-

sulating partof theframingof theinstrument

other, at their free ends, by means of the right

and left hand insulation screw stem 35.

IOO__

The : e

diametrical contact-pin 32, orrather the disk =~
31 by which it is supported 18 so disposed

105

with relation to the rotation of the shaft on
which it is mounted that it makes contaect

with and establishes electricalcircuit between
the springs 33 when the index-hand pointsto
“zero” on the dial 18. Atall other positions -

of the index-hand the circuit which is com-

pleted through the springs 33 is broken by
lation-disk 31.

110

the springs riding on the surface of the insu-
The object of this device and

arrangement is evident from an inspection of -

115
springs 33 are the terminals of a clrcmt ex- |
‘tending through a local battery and thecoils . -

Fig. 8, taken in connection with Fig.10. The

of a pa,ir. of magnets 30 which control the
movements of an armature 30* T
end of the armature 30* is provided with a

-The free -

120

projection 19* which, when the eircuit through

| the magnet 30 is broken a8 described, a,nd-;'

the armatme 30* is retlacted by the spring -
34, is adapted to come- into a position of in-

125

terference in the path of the arm 19, and this
immediately in front of the arm when 1t1sin

its normal position of rest against the stop- - -

deeo also Fig. 3. The operative fea- '

ture is this: —Immedlately the stop-pin 21 is .

withdrawn, as when any station is going to 130

call anothel the arm 19 isreleased and it will. .

of all the instruments are at “zero” and the -
c1reu1t through the maﬂ*nets 30 is closed, as

start to 1ev01ve, inasmuch as the index-hands




KN

IQ

20

30
33

40
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described, and the stop projection 19? on the 1 1t is completed thmiw*h the contact 26 as it

end of the armature 30?* is, for the time Dbe-
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 cireuit in all instruments
broken and the interference projection 19%
thrown into a position to preventthe 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 ecalled
station, withdrawing his 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- mtel--

ference locking mechamsm

The non- mtelferenee 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 fo corre-

spond with the number of that station, as
stated. That 1s, 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

45

as 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-

55

- either at the contact points 22 and 24 or at
the contact point 26 with the arm 28. In the.

6o

ference devicealready 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 hereinatter appear, that, for com-
munication purposes, cireuit has to be estab-
lished in each instrumentinone of twoways:——

first instance, the contact between the spring
22 and the point 24 is broken by the arm 19
at all 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
statlon where the necessary circuit connec-

rests against the arm 28

To effect the circuit mampuldtmns 1llus-
trated in Figs. 12 and 13, to be described later,
I make use of the hinged ‘phone-hook 36 which

' 1s provided with a lateral projection which is

adapted in its 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 338* (see Figs. 1 and 2.),
which is strong enough to raise the hook when
the ’phone is removed {rom the same but per-
mits the hook 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 circuit and makes direct contact

with the springs 37 and 48 in, respectively, its

depressed and raised positions. The springs
39 and 38 are interposed 1n the loecal 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 1s in 1ts raised position—when the
‘phone 18 *““off the hook”—by both making
contact with the contact-strap 412 suppmted

on, and insulated from, the lateral projection_

of the hook.

By an inspection of I'igs. 11,12, and 13, con-
sidered 1n connection Wlth the preeedlnﬂ' fig-
ures, the method of manipulation of the cir-
eults ata “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 priorto the_ re-establishment of the nor-
mal condition of the line by the “calling ” sta-
tion; second, to effect the operation of the sig-
naling devices at the *““called” station to the
:{0111?1011 of the other stations on the line, and
to stop the same; third, to effect a « talking ”
or commumeatmﬂ' cmmectlon 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. I,

18 preferably grounded at each end, and has
a main-line battery, h—b, inserted in the -

length of the same, either one at both ends,
between the termln al stations and the ground
connections thereat, or only one, as Shown

tions are made is at the called station, where * 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 | sequent on the different arrangement of the

binding posts 1° and 2° at each instrument.
In the following description of the method

of operation in manipulating the local cir-

cuits at a “ecalling ” and *“called” station, as
well as the other stations not “ecalled?” as
illustrated by the third “set” in the draw-

B sired connections, it will be understood that

IO

20

the circuit manipulating devices and inter-

nal connections are identical in all instru-
‘ments, or stations, and forthesakeofillustra-

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 Jocal

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 ecan, as

far as the conditions are concerned, be, in

either case, a terminal as well as an interme-
diate station. S |

Between the twdﬁai‘n-line'binding‘ posts 17 |

~and 2%, the internal circuit, at each station, of

30

the main line is as follows:—From the bind-
Ing post 1°, by wire ¢, 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

35 _
- The operator at the former station (the one

40

‘the circuit breaking device (see Figs. 3 and

10), from theothercontact point, by wire i—,
to the other binding post 2v. .
Station “No. 17 desires to call “No. 10.”

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 opre- |

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-

50

55

sponding to the numberof thestation desired
to be called (10), and this, in turn, at the con-
tact points10and11 (seeFigs. 3 and 10),breaks

the main-line cireuit, thereby oscillating the

armature 13. The oscillation of the arma-
ture 13, throngh 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

.'60

hand 17 to the numberof the desired “called”
T'his serves

station (see Figs. 2, 6, and 9).
to describe the method, at any station, of
calling up a station and the operation of ro-

tating the index mechanismand effecting the
circult changes and connections, by the de--

vices 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-

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

70

station is the only one, in the first instance,

: _ | _ in the series of instruments on the line, that
ings (Figs. 11, 12, and 138), to effect the de- |

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

75

80

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 Fig. 8 (see also

Fig. 7) are connected, respectively, by the
wires g and k to one of the contact springs -

35 and one terminal of the local battery z, -

the local cireuit being completed, by the wire
%, from the other spring 33 to the remaining
terminal of the batteryx. 'Asdescribed, and
as shown in Fig. 11, the springs 33 are in elec-
trical connection with each other, through the
diametrically disposed eircuit-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 retraect-
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,

-_9.0 o |

100 -

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 thearms19from theirnormal position
ot rest, at all instruments except at the “call-
ing ” station. 'Thiscondition 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 135 influenced to rotate the disks 31
to again bring the diametrical pins 32to their
normal position for closing the circuit be-
tween the ends of the springs 33; when the

~condition of “closed circuit” for-the magnets

30, attraction of the armatures 30* and con-

| sequent freedom of movement of the arms 19,

ro5
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will be re-established. Itis evident that af-

cuit connections effected thereby being con- | ter the arm 19 and disk 3, with pins 4, at the -




e

10

“calling” station, which I will for conven-
lence, call “No. 1” (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 1t is desired to call, “No. 10” (the one 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 circuit at
the springs 33, through the magnets 30, as
shown by the dotted lines positions shown in

- Fig. 11.

20

30

35

Turning now to Fig. 12, in which the local

‘circuits for the signaling deviee (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
1llustrated 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 ’—1. e., at all times when it is desired
to operate the signaling devices, I preferably
make use of the same battery, «, for operat-
ing the magnets 43 of the signaling devices
at the “calling” and “called ” stations. As

shown in Kig. 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,

40

as described. The position of this contact
pin 26 1s differently set circumferentially for
each different machine, 7. e., set s0 as to make
countact with the lever arm 28 when the index

- hand 17 is pointing to the number on the dial

45

50

55
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13 corresponding to the number of the sta- |

tion “107” 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
connected therethrough when the arm 19 is
resting at “zero,” as shown in Fig. 3, 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 cir-
cult closing device 26—28 and the circuit
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 cireuits outlined in

'f
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| lowing description, that it is only at the “ call-

ing” and at the “called” stations that it 1s -

possible for either of these conditions or
“closed circuit” to exist. - _
The local citeuit for operating the signal-

ing devices, at all the stations,is as follows:—

From one terminal of the operating magnets

43, by wire ¢ and the branch circuits d—eand

d, to, respectively, the framing of the index

7C

mechanism, . e., the contact pin.26, and one

of the contact points, as 24, where this local
cireuit is broken by the end of the arm 19
when it is at “zero;” from the other contact
point 22, and the contact arm 28, by branched

circuit cand b, to the contact spring 37, which.

is adapted, when the phone-hook is depressed,
to make contact with the shank of the hook
36; from phone-hook 36, the cireuil is con-
tinued, by the wire 4, and the wire £, to one
terminal of the battery a; from the other
terminal of the battery « the circuit 1s 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 38 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 «, may be disregarded in the dis-

30

90

95

cussion of the local circuits for the signaling

magnets 43, inasmuch as the same ts 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 his communication. At all other sta-
tions, inasmuch as the arms 19 have not been
and cannot now be, moved from their posi-
tion at ‘“zero,” the circuit 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 1t 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 circuit 1s
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 “call-
ing” or “called” stations, the hand-phone is
removed from the hook 36 and the hook al-
lowed to “raise,” 7. 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

Fig. 12, considered in connection with the fol- ! operator at the calling station, after he has

At the calling station, the local

105
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- wire z, to the other terminal of the battery z,

505,808 R R

completed communication, removes his in-
terference pin 25 and allows the arm 19 of
his instrument to return to “zero,” the cir-
cuit just desecribed 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” circuit 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, tothe main line. Mainline circuitis

effected by grounding the main line at the
“calling ” and “called ” stations, after having
arranged thelocal circuits as will appear from

‘the following desecription.

- It will be understood that to lj.sé the instru-

~ment for talking, or other means of intercom-

munication, between the “called” and “ecall-
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 induction coil of
the transmitter 7 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 7/ to one terminal of the battery z.
Theotherterminalof the primary of the trans-
mitter coil is connected, by wire m and the

thereby completing the ecircuit, when the

~phone-hook is “raised,” for the primary of

40

phone /, by the wires p and , to the branched

45

the transmitter 7; second, one terminal of the

secondary of the transmitter 5 is connected

to ground by the wire 0; the other terminal
being connected, through the coil of the hand-

circuit which is connected by wires b and ¢

to, respectively, the contact arm 28 and the

contact point 22, . Finally, the internal main

line circuit wire s is connected, by wire ¢, to

~one of two springs, as 41, which are adapted

50

e
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to make contact with, and be electrically con-
nected by, the insulated plate 41* supported
on the phone-hook 36, and the branched cir-

b

cult, 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 at the “called
and “calling ” stations are in their “ raised”

positions. This opens the local circuit to the
signaling magnets by the hook 36 leaving the

 contactspring87. As far asthe talking set”’

18 concerned, it electrically connects the
springs 41 and 42 together, and the spring 48

seribed, completes the circuit forthe primary
of the transmitter 5. o -
The “ talking” circuit is as follows:—The
main line 1is, as already stated, grounded at
the “calling ” and at the “called” stations,

[ this being the means of effecting the cireuit

therebetween. Beginning thenattheground,

at station No. 1, the circuit is as follows:—
‘From the ground, by wire o, to the transmif-
‘ter; thence, by wire p, to the hand-phone I;

75

thence, by wires », 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-

30

tion is in contact with the point 22, by wires

d and u to the econtact spring 42, across the

plate 41* to the spring 41; thence, by wire ¢,
to the internal main line wire s, through the

cireuit breaking device 10—11,whichisclosed;

over the wire 7—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 goes in at the
binding post 17, through the main line mag-

00

nets 12, by wires ¢, s, and 2—1, out at the other

binding post2P. At the*“ called” station, No.

10, the internal circuit is identical with that -

described for No. 1, the “calling” station, ex-
contact pin 26 and arm 28 and the contact
26 it being in contact with the arm 28 when

this station is called. .
- From the foregoing desecription, 1t is evi-

95
cept that the branched circuitiincluding the

| points 22 and 24 is closed at the contact pin -

100 .

dent that the only part of an instrument at

any station other than the “calling” and the

“called,” as the intermediate station in the -
10§

drawings, that is, or ean be, in circuit 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

[IO

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

stations when the local grounds are placed
on the main line for communication purposes,
‘there will be a divided ground circuit estab-

lished thereat, inasmuch as the main line

1s already grounded at each end. The re-
‘sistance of the branch tothe permanent main

i

120

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

125

over the temporary grounds established as

described. After thedesired communication”

has been. had between the “ecalling” and
“called” stations,and the hand-phones have
been replaced on the phone-hooks, the oper-
ator at the “calling” station removes his in-:

~with the phone-hook 36. The latter, as de- | terference pin 25, allowing his arm 19 to re-

130
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turn to “zero,” thereby returning the whole | mechanism when the same is at its normal
line and the different instruments, to their | position, said local circuit being effective, 6o
normal condition, as illustrated in Fig. 11. through the medium of a magnet and battery
It 1s evident that, by completing the local | inserted therein, to control the operation of
5 bell-circuits through the spring 87, and the | said main-line circuit breaker, and a second
hook 86, when it is in its depressed position, | local signaling circuit eontrolling device, op-
an additional precautionary means is pro- | erated by the sald escapement mechanism, 65
vided to call the attention of the operator at | when the same is at a position other than its
the calling station to withdraw his interfer- | normal, substantially as and for the purposes
10 ence pin 25 and allow the arm 19 and, with it, | specified. |
the disk 3, to return to its normal position, | 4. In a telephone system, the combination
thereby bringing all instruments back to their | with a main line, a magnet, a battery, and a 7o
normal, or “zero” indication, position; that { circuit breaker inserted in the same, of the
18, when he has finished his conversation with | herein-described means for operating the cir-
15 the called station, he will naturally hang his | cuit-breaker, consisting in a revoluble disk
- 'phone on the hook, which will depress the | provided with projecting pins adapted toen-
hook, thereby closing his local bell-circuit and | gage with and operate the circuit breaker, a 75
cause his bell to ring until he has withdrawn | removable stcp for retaining the revoluble
his interference pin 25 and allowed his in- | disk at its normal position,an adjustable stop
zo strument, and, with it, all the other instru- | for stopping the disk at any position other
ments in the system, to come back to normal. | than its normal, substantially as and for the

Having thus deseribed my invention and | purposes specified. - 8o
its method of operation, what I claim,and de- | 5. In a telephone system, the combination
sire to secure by Letters Patent, is— with & main line, a series of magnets, a bat-

25 1. In a telephone system, the combination | tery, and a series of circuit breakers inserted
with a main line, and a battery therefor, of a | in the main line, of means for operating the
series of magnets permanently connected in | circuit breakers, consistingin arevolubledisk 8s
sald line, an armature for each of said mag- | provided with projecting pins adapted to en-
nets, a circuit breaker in the main line for | gage with and operate the circuit breakers, a

30 each of said main line magnets, power driven | removable stop for retaining the revoluble
‘mechanism for actuating said circuit breaker, | disk at its normal position, an adjustable stop
a step-by-step escapement mechanism which | for stopping the disk at any position other go
18 operated by the armature of the main line | than its normal, and means for locking all
magunet, and means, actuated by the escape- | other revoluble disks against rotation when

35- ment mechanism, for controlling a local cir- | any one disk has been started, substantially

~cuit in which is inserted a magnet, the arma- | as and for the purposes specified. - |
ture of which is adapted to control the said 6. In a telephone system, the combination g5
power driven mechanism and its operated cir- | with a main line, a magnet, a battery, and a
cuit breaker, substantially as and for the pur- | eirenit breaker inserted in the main line, of

40 Pposes specified. | means for operating the circuit breaker, con-

2. In a telephone system, the combination | sisting in a revoluble disk provided with pro-

with a main-line and its battery, of a series of | jecting pins adapted to engage with and op- 100
magnetsinserted therein, astep-by-step mech- | erate the circuit breaker, a radially project-
anism, whose escapement is controlled by the | ing arm secured to the supporting shaft of

- 45 armature of said magnets, powerdriven mech- | the said disk, a stationary disk provided with
anism tor breaking the main line circuit,and | a series of holes corresponding in number to
a local circuit comprising two parallel | the pinson the revoluble disk, and a pin, or 103
branches one of which branches being con- | pins, adapted to be inserted in the holes and |
trolled by the movement of the escapement | engage with the said radial arm, substantially

50 mechanism and the other by the movement | as and for the purposes specified.

of the said power driven mechanism, sub- In testimony whereof I herewith affix my
. stantially as and for the purposes specified. | signature, in presence of two witnesses, this rxo
| 3. In a telephone system, the combination | 21st day of November, 1392. |
with a main line, a magnet, battery, and cir- WILLIAM W. DAVIS

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

step mechanism operated by the armature of Witnesses:
sald main line magnet, a local-circuit con- | A. RAMEL,
trolling device operated by the eseapement | Huca K. WAGNER.
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