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1o all whomy it may conceri:

Be it known that I, EDWARD DAVIS, of Bos-

ton, in the county of Suffolk and State of Mas-
sachusetts, have invented certain Improve-

ments 1n Individual Signaling Apparatus, of
which the following is a 513e0111eat1011

My 1111provelnents relate to that class of in-
dividual telephone-calls in which a cireuit-

wieel arranged at a definite point in 1tS rota-

tion to close the local circuit of a bell and bat-
fery is actuated by a mechanical motor and
controlled by an electrically-vibrated escape-
ment.

My invention relates to improvements in
unisoning sach apparatus and in the circuit-
closing and secrecy-switch deviees, and are
set, forth in the following speci ﬁcatlon and ac-
companying drawings.

Iigurelis afront elevation of the apparatus
with the 1id of the containing-box opened.
IFig. 2 is a side elevation of the parts attached
to the 1id of the box as viewed from the left
Iigs. 3,4, 5 are detached views.
Figs. 6 and 7 are diagrams of connections.

The same letters of reference indicate the
same parts in all the figures.

In Fig. 1, A is the containing-box,and A’its
lid, hinged as shown. B1i1s a common vibrat-
ing bell; C, a gravity - switch, as ordinarily
nsed. Attached to lid A’ is a spring-motor,
D, wound by applying a key to the squared
This motor may be of any
well-known form and requires no description,
its only office being to give motion to.a cir-
cuit-wheel, L, secured to an arbor of said mo-
tor, as shown. Circuit-wheel I 18 formed of
ebonite or other insulating material and has
a number of pins, ¢, through sald wheel and
projecting on both sides. The parts of pinse
projecting toward the left in Iig. 2 are en-
caged by two pawls, f f,carried by a lever, I,
pivoted at I, all so arranged that the vibra-
tion of said lever 1n a plane parallel with the
plane of rotation of wheel E will allow said
wheel toadvance step by step ina well-known
manner. Anarmature,(, secured to lever B,
is arranged to be actuated by electro-magnet

ing esmpement level F. A flat E,ptm , {J, SCG-

1nsulated pm g, serves to both retract S:{le

armature and to put it into electrical connec-
tion with sald pin. ILever It and armature G
are 1nsulated by making their pivot-block E?
and wheel K of ebomte also, as the upward
motion of said armature is llmlted by the poles
of magnet H, a strip of paper orsimilar sub-
stance is pasted on armature G, and itsdown-
ward motion islimited by an ebonite block,G’.
The periphery of the wheel & is partially
cub into escape-teeth, engaging escapement I
and attached pendalum I’ in such manner that
when wheel I is uncontrolled by escape-lever

I, as will be hercinafter described, it will re-

volve with a rapidity controlled by the said
escapement I and 1ts pendulum. On the op-
posite side of wheel E {rom escapement F, se-
cured to and turning freely upon the %hqtt of
said wheel, isa SWltC‘h k, which may bemoved

to rest upon any one of the pins e, a slight

indentation in said switch serving to hold it
in engagement with either pin. A spring, K,
secured to an insulating-block, K, isarranged
to make contact with the free end of SWltCh k,
as shown 1n If1gs. 1 and 3.

The series of pins e and the series of escape-
teeth of wheel Ik donot extend entirely around
said wheel. ~When the switeh £ and spring K

are in contact, the pin e, upon which said

switch rests, is in contact with that pawl f
which it engages when armature {r is attracted

by magnet H.
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Having described the more important me-

chanical devlces I will now describe the con-
nections and Opelatmn of the same, reference
being had to diagram, Fig. 6.

- This apparatus may be worked on an open
or closed circuit, as desired, in either case the
main-office apparatus being a battery and a
key or other device for transmitting electric
impulses. The spring-motors in all the sta-
tions being wound and the switch & set upon
a different pin e¢ 1n each, the exchange oper-
ator wishing to call a snbscuber will do s0 by
series of 111‘11168 and breaks at the key in said

H, placed in the main circuit, thereby vibrat- { exchange, differing in number according to the
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office to be called, concluding by closing the
circuit as long as he desires to ring the call-
bell. Telephone T, IFig. 6, being upon the
hook of gravity-switch M, the electric im-
pulses will pass by ‘‘line in,”” wire 3, gravity-
switeh M, spring s, wire 4, magnet H H, frame

D, and thence by wire b to line out. The'

effect of this in the called office will be to vi-
brate armature & and lever F, thereby allow-
ing circult-wheel E to advance step by step
and stoep with switech £ and spring K in con-
tact, armature G being attracted. This closes

a local circuit of vibrator-bell B and battery
N sald battery being preferably the ordinary
battery used in eonnecblon with the transmit-
ter, as shown. The current passes from bat-
tery N by wire 1 through bell B to spring K,
switch %, frame D, and wire 2 to battery. On
the cessation of the line-current sent from the
exchange, armature ( will be released, and
wheel K will thereupon advance a half-step,
thereby breaking the circuit between switch k&
and spring K, when the bell will cease to ring.
'This leaves that pin ¢ on which switeh £ is

¢ restinginengagement with the second or lower

pawl of escapement I, as shown in full lines
in Fig. 4, and therefore in electrical connec-
tion therewith. If now the called subseriber
takes histelephone off the hook,a line-current
would then pass through the apparatus as fol-
lows: Line 1n, wire 3, switch M, spring ¢, wire
6, telephonic transmittel L, wire 7, and tele-
phone T to pin ¢, thence by spring g, arma-

ture G, lever I, pin and switch %, frame D,

wire 5, line out. - The speaking apparatus will
be thus in circuit, while the signal apparatus
and magnet H will be cut out; but if at any
office not called the telephone be removed
from its hook, as there is in such office no con-
nection between lever If and switch & through
the pin e on which said switch rests, such re-
moval of the telephone will break the line,
and the person thus removing his telephone
could overhear nothing, thus insuring secrecy
to the called office. By arranging magnet H
so that it will be cut out on the removal of the
telephone from its hook I make it possible
for the exchange to connect two subsecribers
on the same circuit. The exchange will first
call one of the subscribers, who, by taking his
telephone from the hoolk, will keep his circuit-
wheel stationary while the other wheels on the

- line are moved to connect said subscriber mth
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the desired office.

I provide two ways of calling the exc}nnge
from a snbscriber’s office. If the line be a
closed-circuit system, merely removing the tel-
ephone {rom its hook and then depressing
and releasing said hook a certain number of
times will cause a number of breaks that will
carry the caller’s circuit-wheel (and those of
all others on the line) to the point of circuit-
ing his telephone, - If the circnit be an open
one, I provide a push-knob, O, projecting
downward through box A, asshownin IFig. 1,
and 80 arranged that a series of pushes on the
saie will vibrate armature G mechanically

391,839

until his telephone is circuited, when a mag-
neto or other means may be employed to sig-
nal the exchange. 70

In Fig, 6 wires 8 9 10 and springs 7 u are
merely to connect battery N to the primary
coil of transmitter L in the usual manner,

Of course the switches & are so placed that
the call-bell can only ring 1in one office at a 53
time.

As the successful working of thisapparatus
depends upon starting from a fixed point and
in unison with others upon the cireuit, I ac-
complish such unisoning by the following de- fo
vices: The series of pins e extends only par-
tially around the wheel L, as hereinbefore
stated, and are intended to correspond 1n nuni-
ber with the offices on the circuit, so that after
the wheel has moved far enough to disengage Sj
the last pin,which will be done by a series of
makes and breaks at the exchange on the con-
clusion of a message, 1t will be uncontrollied
by escapement F and will revolve slowly, be-
ing controlled by escapement I I’ until thefirst go
pin engages one of the pawls of escapement If,
and this will occur in all the oifices on the
line which will be brought to unison. As the
escape-teeth on wheel K are useless while the
same is controlled by lever I, they are cut 93

“away for a space corresponding to that oceu-

pied by pinse. By makingswitch £ movable

the call may be changed at any time toa new
number. As usual in this class of signals, I

fix an indicating - hand, «, on the shaft of roo
wheel H,which tla.verses a dml A’ Iig. 5, on

the fronb A" of box A. Thew heel ]] 1s moved

so rapidly that although the bells in all the
offices are circuited once in each revolution of
said wheel, yvet they will not ring unless the 303
wheel is stopped as hereinbefore deseribed.

I am aware that 2 mechanically-rotated eir-
cuit-wheel controlled by an escapement elec-
tricaily actuated by impulses from a central
station and arranged to close the local circuit rro
of a bell and battery has been before patented,
and I therefore do not broadly claim such de-
vices; but

What T do claim,and desire to secure by Let-
ters Patent, 15— [15

1. A circuit-wheel constantly urged by me-
chanical means to revolve 1n the same direc-
tion, in combination with an electrically-actu-
ated escapement, whereby 1t 1s controlled dur-
ing a fractional part of a revolution, and an- 120
other escapement operated by said wheel,
whereby its motion is governed as to speed
duaring the remainder of its revolation.

2. A circuit-wheel composed of insulating
material, conducting-pins ¢ set therein, and a 125
switch, &, pivoted upon and carried by said
wheel and adapted to removably rest upon one
of said pins.

3. A circuit-wheel composed of insunlating
material, conducting - pins ¢ set therein, a 130
switeh,.k? pivoted upon and carried by said
wheel adapted to removably rest upon the
wheel and one of said pins, and a fixed con-

| tact-point, K, with which said switch engages
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at a definite point in the revolution of said
wheel, and thereby closes the local cireuit of
a bell and battery.

4. A circuit-wheel composed of insulating
material, pinse, secured in and projecting upon
both sides of the same, a switeh, k, resting upon
one of sald pins and its contact K, and an in-
sulated and electrically-actuated escapement
engaging said pins and 1ts econnections, where-
bv alocal cir cuit o1 a bell and battery 1 is closed
through sald escapement, pins ¢, switch &, and
its contact K. | |

5. Anelectrically-actuated armature, G, act-
unating an eempement aspring- extensieu there-
of, g, and an insnlated pin, ¢, against which
the free end of said spring rests, and electrical
connections therefor, whereby said spring
serves both by its 1e8111ency to normally con-
trol said armature and by its conductivity to
complete a circult composed in part of said
spring, pin, armature, and escapement.

6. The combination, with an electric eircuit
connecting several subscribers, of two or more
individual eall devices, each consisting, essen-
tially, of a power - driven cireuit - wheel and
double escapement therefor, a switch on the
circuit-wheel, and circuits and connections,
substantially asdeseribed, 1ncluding signal and
telephone instruments, the arrangement being
such that any one of the signals at the sub-
seriber’s station may be sounded to the exclu-
sion of the others, and the telephone-instru-
ments may be brought in the c¢ircuit and the
signal simultaneously cut out, thereby consti-
tuting a secrecy-switch between the subsecrib-
ele, as set forth.

In anindividual telephone call, a cireuit-
wheel composed of insulating materlal Con-
ducting-pins prejecting therefrom, an electric-
ally-actuated esecapement engaging said pins,

and connections through one of said pins, the

escapement, and a telephone, whereby the tel-
cphone can be circuited only when said pin is

double escapement engaging said wheel, a
magnet for opemtlnn'smd esmpement and cir-
cmts and connections, substfmtmlly as de-
scribed, including a siguel-bell and telephone-
instraments, the arrangement being such that

50

when the cireait-wheel is held on one part of 53

the escapement the circuit 1s through the sig-

nal-bell, and when held on the other part of

the escepemenb the cireuib 1s through the tel-
ephone-instruments, as set forth.

9. The combination, in an individual tele-
phone-call, of a power driven circuit-wheel, a
double eseepemenf engaging said wheel, and
a magnet for operating seld eseepement a,u ad -
j astable switch on the circuit-wheel, and cir-
cuits and connections, substantially as de-
scribed, Including a bell and telephone-instru-
ments, the arrangement being such that the
circult-wheel will be rotated step by step by
malkes and breaks in the line until the desired
contact 18 reached, when the circuit will be
ciosed through the signaling-instruments of
the desired station sounding the alarm, and

60
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upon breaking the circuit the te]ephone in- -

struments mll be automatically brought into
line to the execlusion of the swnallng Instru-
ments.

75

10. The combination, in an individual tecle-

phoneé-call, of a power- dI iven circuit-wheel, a
cdouble escepement engaging with said wheel,
a magnet for operating said escapement, a
gravity-switch, and circuits and connections,
substantially as deseribed, including the oper-

ating-instruments, thearrangement being such

that the desired station may be brought into
the cireuit, the signal operated, and the tele-
phone-instruments included in the cireunit,
while at the same time other stations upon the
same line may be called and connection estab-
lished between them, in the manner set forth.

Intestimony whereof I havesigned my name

- to thisspecification, in the presence of two sub-

scribing witnesses, this 10th (hy of January,

engaged by one of the pawls of said escape- : 1884.
ment, and whereby any attempt to use the tel-
ephone when said pin is not engaged by said
escapement will break the line-circuit. .
8. The combination, in an individual tele-
phone-call, of a ‘motor-driven circuit- -wheel, a !

EDWARD DAVIS.

Witnesses:
C. I. BROWN,
A. L. WIIITE,

80
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