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(No model.)

Yo all whom it m,a,y COTLCEFIL:
Be it known that we, FRANCIS W. DUNBAR

and WiLLIAM W. DEAN,citizensof the United.

States, residing at Ohlca,cro in the county of
Cook and State of Illinois, have invented a
cortain new and useful Improvement in Sig-
naling Apparatus, of which the following is

a full, clear, concise, and exact description,.

reference being had to the accompanying
drawings, forming a partof this specification.

Our invention relates to a telephone sys-
tem, and more particularly to signaling ap-
pmatu% for sending signals from the substa-
tion to the central 513&1;1011

It has been the usual practice in telephone
systems to employ a magneto-generator at the

substation adapted when operated to send a

signaling-current to the central station to ac-
tuate the individual annunciatoror indicator
thereat.

It is the object of the plesenb invention to
provide means for sending a signaling-cur-
rent without the employment of the “usual
magneto-generator. In accordance with our
in ventlon we employ a large induction-coil,
preferably operated by the subscubel in re-
moving his telephone - receiver from the
switeh-hook upon which it normally rests.
In practice the switch-hook is associated with
a suitable spring, which serves when the
weight of the belephone receiver islifted from
the hooL to raise the hook, therebyactuating
the contacts which control the circuit through
the primary of an induction-coil, thereby in-
ducing a current in the seeoudaly of the in-
ductlon coll, whwh passes to the central sta-
tion to actu&te the'individual annunciator
located thereat.
the switeh-hook are preferably arranged so
that circuit is first closed through the pri-
mary of the induction-coil, the current con-
tinuing to flow for a considerable period to

‘thoroughly magnetize the iron in the core and

coils, at the end of which time the circuit is
opened to thereby produce in the induction-
coil a decided inductive effect, thus inducing

.a current of substantial va,lue, which w1ll

pass to the central station. In order that

t.he current may thus flow for the desired pe- |

- The contacts actuated by ;

riod of tlme, we associate with the switch-
hook a retarding device, such as a dash-pot,
which limits the Inmement of the switeh-

"hook as the same is impelled by the spring.
The circuit through the primary of the in-

duction-coil may thus be maintained closed

for a sufficient length of time to thoroughly

magnetize the core smd coils before the cir-

cu1t is opened by the further movement of
the switch-hook.

We have illustrated our invention in the
accompanying drawings, in which— .

Figurelisa dlaﬂra,mma,tlc view illustrating-

two belephone lines and connecting appara-
tus at the centralstation, one of the lines be-
ing illustrated as eqmpped in accordance
with ourinvention. Fig. 2is a view showing
the switch - hook duunn' its upward move-
ments.
hook in its uppermost position.

Tike characters refer to like parts in the
several figures.

We have shown upon the left in Fig. 1 the
conventional illustration of a telephone line,
the same extending in two limbs a a’ to the
terminals d' d? of the switch-socket at the cen-
tral station, the line-spring d' normally rest-
ing aﬂ'ﬂlﬂbb contac
tthllﬂ‘h individual annunciator to ground.

The plurr p is provided with the usaal tip p'

and sleeve »* and the plug o is provided with
a tip 0o’ and sleeve 0°.
through the windings w' and w*® of the re-
ped.mnﬂ‘-eml 0. The clearing-out indicator
¢’ is connected botween the wmdmfrw and
aground. The operator’s telephone seb 1 i8S
adapted to be bridged between the strands
of the cord connectors, and likewise the call-
ing-generator ¢ is adapted to be budﬂ‘ed bﬂ-
tween the said strands.

In connection with the telephone-line upon
the right we have illustrated the apparatus
which constitutes the presentinvention. The

The plugs are united
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‘Fig. 3 is a view showmﬂ' the switeh-
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switch-hook e is pivoted at one end and is

formed at the other end in the-usual manner
to receive the telephone- lecewer Upon the
hook e are mounted a pin ¢ of insulating

material and a pin e* of conduetmﬂ' material,
In proximity to the pin ¢’ is a spring 5, lat-
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tion, the ‘end of the spring f3

'wmdmﬂ' belng connected with spring n.
‘end of the seeenda,ry winding 7° of said in-

2

erally bent at an intermediate portion, as
shown, and adapted when flexed to engage

a rlﬂ'ld contact i'. In proximity to the con-
tact 7?,’, butnormally out of contact therewith,
is a spring A% and a short distance from the
spring h*a spring /% is mounted. When the

‘switeh -hook e i3 in 1its lower position, as

shown in Fig. 1, the spring 5/ rests out of
contact with bar v,
i?, while the Spllnﬂ‘ h® engages pin ¢°. Con-
nected to the switch- hoek ¢ by means of a

link f is the piston f’' of a dash-pot, said
which 18 |

piston working in a cylmder 1=,
mounted in a sfa,tmna.ry position. This dash-
pot retards the movement of the switeh-hook

and may be adjusted in a well-known man- |

ner to move at the desired speed.

The switeh-hook e is adapted to be moved

upward by means of a spring f°, the free
end of which engages said switch --hook.
When the switch-hook is in its lower posi-
also engages
stationary contact f*. 'The spring f° is con-
nected by conductor 3 with the right-hand
binding-post %, with which the limb « of -the
telephone-line is connected. The limb ¢ ter-

minates in line-spring d' at the central sta-
tion normally resting against contact 2, which

1s connected to ground through individual
annunciator ¢. The limb o', terminating in
line-contact.d?, extends to the left-hand bind-
ing-post 4. From this binding-post con-
ductor 4 extends through the telephone-re-
ceiver { to the winding m' of the induction-
(,011 m. The OppOSIte end of said winding
m' is connected with spring 2. The spring
v is also connected with one end of the wind-

ing m?*of induction-coil m, the opposite end

of sa,ld winding being connected by conduc-
tor 5 through miemphene I" with one side
of the local battery [ at the substation. The
sameside of the battery [*is connected by con-
ducter 6 with one end of the primary winding

" of induction-coil », the other end of .sa.ld

One

duction-coil is connected with spring h’ and

the other end of said winding is connected
by conductor 9 with the grounded

plate £~
The. opposite pole of battery [* is connected
by conductor 7 with the stationary contact
h'. T'he subseriber’s bell s is connected be-
tween the conductor 8 and the contact 7%,

which is adapted to be engaged by bplmn-fa

when the hook is in its lewer position.

When the receiver is removed from the
switch-hook, the spring #° moves the switch-
hook upwald and the engagement of the pin
¢’ with the laterally- deﬂected portion of the

spring h moves the spring 2 into contact with -

the contact i'. The circuit of battery 2 is

thus closed. over conductor 7, contact 7/,
- spring h, through winding ' and eonductor 6
to the opposite side of the battery. The clos-
ing of the circuit through winding 7’ induces
‘a.ceurrent in Will(lil]‘“‘ 72,
rent in winding »°

The induced cur-

as does also the spring

|

|
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cuit, which may be fraeedk from said winding
through the spring A° pin ¢?, switch-hook e,
spring /%, conductor 3, binding-post k&, limb

‘a, spring d’, contact 2, through the individual
annunciator ¢

¢ to ﬂ'round a,nd from ground
through plate £? and eonductm 9 to the op-
p081te side of winding 7% Carrent is thaus
sent through the mdlwduel annunciator ¢ to
the central station. As the switch-hook con-
tinues to move upward the pin ¢ serves to
maintain the eireuib through winding 7’ closed
until said pin e’ reaches the upper end of the
deflected portion, when the spring 7 is per-
mitted ‘to separate from contact A’, and the
circuit of the battery {* through Wmdln,cz 7’
is thus opened, permitting a second impulse
to be induced in winding 7, which traverses
the annunciator ¢. This second impulse will
be mach stronger than the first impulse and
1S the one rehed upon in practice for actuat-
ing the annunciator. The deflected portion
of & spring % is made of sufficient length to elose
the circuit for a- sufficient lenﬂ'th of time to
thoroughly magnetize the core of induetion-
coil r before the circuit is opened. A strong
induced current is thus insured.

While the switch-hook is raised fmd dar-
ing the time when the signaling-cuarrent will
be traversing the winding 7* the pin €?* re-
mainsin contact with spring A% When, how-
ever, the hook ¢ reaches the upper end of its
tmvel the pine®is carried out of contact with
the spring A8, to thereby open the signaling-
cirecuit. ‘The pin e thereupon engages spring
Ii* to move the same against eontacb i, there-

by closing the local transmitter-circuit and
the telephone-ecircuit.
‘ter-circuit may be traced from battery 2 over

The, local transmit-

conductor 7, contact i', spring h°, winding m®
of induction- coll m, eonduetor 3, mluophone
[ to the opposite side of the ba,tt,ery "The
ringing-circult may be traced from limb a of
the telephone line and binding-post k&, over
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conductor 3, spring 13, spring 74, conductor

10, bell s, eouduetor 8 to binding-post &', and
thence to limb a’. W hen the switch-hook is
in its upper position, the spring 7 moves out
of contact with contact 4% and -the circuit
through the bell s is thus opened. |
When the subscriber desires tosend a clear-
ing-out signal to the central station, he hangs
his receiver upon the switeh-hook, and the

switch-hook descends, due to the weight of

the receiver, first closing the spring /2 e*mmst}
conbact A’ :md then permlttmﬂ' the same to
separate from said contact, whereby currents
are induced in the winding 7%, which will
traverse the clearing-out signal ¢’ at the cen-
tral station. ‘The circuit of theinduaced cur-

rent may be traced from winding #* through

spring A% pin ¢? hoek e, spring j3 conductor

3, limb d, contact d', tip o', through a portion

of the Wmdmﬂ' w? of the repeatmn" coil to
oround, thr oufrh the clearing-out indicator 2,

and from ﬂ'leund to plate I , and thence by’

conductor 9 to the opposite end of the wind-

passes through the cir-1 ing 7~
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Having deseribed our invention, what we [ to open the circuit through the secondary of

claim as new, aud desire to secure by Letters
Patent, is— |

1. The ecombination at a telephone-substa-
tion of an induetion-coil for talking and a
larger induection-coil for signaling, with a
source of current for use with either coil, a
switch for closing and opening the circuit
through the primary of said signaling-coil
and current source, means. for causing said
circuit to be closed an appreciable and deter-

‘mined time, and asignaling device at the cen-

tral station adapted to be included-in the cir-
cuit of the secondary of said signaling-coil,
substantially as described. o

9 The combination with an induection-coil

for talking and a larger induetion-coil for sig-.
‘naling, of a source of current for use with

either coil, a switch at the substation auto-
matically actuated whenthesubscriber places
his line in connection with the coil for talk-
ing, to close and open the circuit through the
primary of the signaling-coil, and a signaling
device at the central station arranged to be
included in the circuit of theé secondary of;
said signaling-coil,substantially as deseribed.

3. The combination with an indaction-coil,:
of a switch at the substation automatically
actuated when the subscriber places his line:
in condition for talking to close and open the:
cireuit through the primary of said coil, and
a signaling device at the central station ar-

ranged to be included in circuit with the sec-

ondary of said signaling-coil, said switch be-
ing adapted to finally open circuit through

-the secondary of said coil, substantially as

described. | L

4. The combination with an induction-eoil,
of a switeh at the substation automatically
actuated when the subseriber places his line

in connection for talking to close and open the

cirecuit through the primary of said coil, and
a signaling device at the central station ar-

ranged to be included in eircuit with the sec- )
ondary of said signaling-coil, said switeh be-;
ing adapted toclose and open circuit through,
the secondary of said coil, substantially as:

described.

5. The combination with an induction-coil
for talking and a larger indaction-coil for sig-

naling, of a switch at the substation auto-

matically actnated when thesubscriber places
his line in connection with the coil for talk-
ing to close and open the circuit through the
primary of the coil for signaling, and a sig-
naling device at the central station adapted
to be included in the circuit of the secondary.
of said signaling induection-coil, substantially

as described.

6. The combination with an induction-coil.
for talking and a larger induction-coil for sig-

naling, of a switch at the substation auto-
matically actuated when the subscriber places
his line in connection with the coil for talk-
ing to close and open the circuit through the

-

|
|

the signaling-coil, and a signaling device at
the central station adapted to be included in

I'the circuit of the secondary of said induction-

coil, substantially as described.

7. The combination with an induaction-coil

for talking and a larger induction-coil for S1Q-
naling, of a switch at the substation -auto-
matically actuated when thesubseriber places

| his line in connection with the coil for talk-

ing to close and open the circuit through the
primary of the coil for signaling, said switch
in its final movement being arranged to open
the circuit through the secondary of the sig-
naling-coil and to close the circuit of the pri-
mary of the talking-coil, and a signaling de-
vice at the central station adapted to be in-
cluded in the circuit of the secondary of said
signaling-coil, substantially as deseribed.

8. The combination with an indaction-coil
for talking and an induction-coil for signal-
ing, of a switch at the substation automat-

ically actuated when the subscriber places his

line in condition for talking to close and open
the circuit through the primary of the signal-

ing-coil, a signaling device at the central sta-

tion adapted to be included in the circuit with
the secondary of said signaling-coil, said
switeh in its final movement serving to close
the circuit througch both windings of the in-

duetion-coil for talking, substantially as de-
scribed. I o

9. The combination with an induection-coil

for talking and an induction-coil for signal--

ing, of a switch at the substation automat-
ically actuated when the subseriber places his

1 line in condition for talking to close and open

the circuit through the primary of the signal-
ing-coil, said switch being adapted to close
the circuit through the secondary of said sig-

naling-coil while the primary cireuit is-being

closed and opened, a signaling device at the
central station adapted to be included in the
circuit of the secondary of said signaling-coil,
said switch in its final movement serving to

open the circuit of said signaling-coil and to

close the cireunit through both windings of the
induction-coil for talking, substantially as de-
scribed. o BT
10. The combination with a metallic t
phone-line, of a signal at the central office
connected between one limb of said line and
a third conductor, an induction-coil at the
substation, and a switch at the substation to
close and open cireuit through the primary ot
said coil and to simultaneously connect the

third conductor, and means to operatively
disconnectsaid coil during conversation, sub-
stantially as described. | |

- 11. The combination with a metallic tele-
phone-line, of a signal at the central office lo-

cated between one limb of said line and a
third conduector, of an induction-coil located
at the substation, a switch antomatically ac-

primary of the coil for signaling, said switch | tuated when the subscriber places his line in
before the end of its movement beingarranged | condition for talking to close and open cir-

le-
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~through the primary of said induction-coil,

60

phone-line, of a signal at the central office

third conductor, an induection-coil for talking

for first closing and then opening the circuit

.

cuit through the primary of said coil and to
simultaneously connect thesecondary thereof

between the said limb and third conductor,
and in the final movement thereof to opera-
tively disconnect said parts and place the line-
In condition forconversation, substantially as
described. o

12. T'he combination with a metallic tele-

connected with one limb of said line and a

and a larger induction-coil for signaling at
the substation, a hook-switch adapted to con-
nect the induetion-coil for talking at the sub-
station with the metallic line, and to auto-
matically connect the signaling-coil with the
sald limb and third conductor to operate the
signal at the central office, substantially as
described. |

13. The combination with a metallic tele-
phone-line, of a signal at the central office |
connected with one limb of the line and
ground, a pair of induetion-coils at the sub- |
station and a battery, a hook-switch adapted i
when relieved of the weight of the receiver
to close and open a circuit including the pri-
mary of one of the coils and the battery and
fo connect the secondary of said coil with the
said limb of the telephone-line and ground, |
sald switech in its final movement serving to
open the circuit through both said primary
and secondary windings and to complete cir-
cuit through the primary of the other indue-
tion-coil and the said battery and to close the
secondary of said coil in cireuit with the me-
tallic line for talking, substantially as de- |
scribed. | _

14. 'Thecombination with an induction-coil
located at the subscriber’s station, of a part
adapted to be moved when the subseriber
places his line in condition for conversation

through the primary of said induction-coil, a
regulator, as a dash-pot, for retarding the
movement of said part to permit the thorough
energization of the said winding, and a sig-

to be included in circuit with the secondary |
of sald induction-coil, whereby when the said
primary circuit is opened, a strong current is
induced i1n the secondary circuit to operate
said device, substantially as deseribed.

15. The combination with aninduction-coil,:
of a switeh-hook adapted when the receiver
is removed from the hook oris placed thereon
to close and subsequently open the circuit

a regulator, as a dash-pot, for retarding the
movement of said switch-hook, to permit a
continued flow of current through the said
primary, and a signaling device adapted to |

724,451 T

| ' be included in circuit with the secondary of
said induction-coil and to be actuated by the

increased current caused by the opening of

the primary circuitsubstantially asdescribed.

16. Thecombination with an induction-coil,
of a telephone switeh-hook, a spring, A, and
a stationary contact therefor, said spring hav-
ing a portion thereof laterally deflected
adapted to be engaged by the switch-hook
when moved in either direction to press the
spring against its contact to first close and
then open the cireuit through the primary of
said induction-coil, and a signal in cirecuit
with the secondary of said coil adapted to be
actuated by the induced current therefrom,
substantially as described. |

17. Thecombination with an induction-coil,
of the switeh-hook, ¢, carrying an insulating-
pin, ¢, of a contact, i/, and the spring, £,
having a portion thereof laterally deflected
adapted to be engaged bysaid pin, e, to press
the spring against its contact to thereby first
close and then open the cireuit through the
primary of said induection-coil, and a signal
in eircuit with the secondary of said coil
adapted to be actuated by the indueced cur-
rent therefrom, substantially as desecribed.

18. The combination with the switch-hook
carrying the insulating-pin, €', and the con-
tact-pin, e*, the contact, A', the spring, A,
having a deflected portion against which pin,
¢', bears when the hook rises to cause it to
engage the contact, h, and to open cirecuit be-
tween them when the said pin passes off the
deflected portion, thespring, A% against which
the pin, e°, bears as long as the spring, A, en-
gages contaect, A, and the spring, h? the said
pin, €% in its final movement moving from
engagement with spring A% to spring, 7% sub-
stantially as described. -

19. The combination with a large induec-
tion-coil capable of transmitting powerful
single impulses, of means at the substation
for automatically closing the circuit through
the primary of said coil for an appreciable
time and for opening the said circuit, and a
signaling device at the central station inca-
pable of operation by weak or short current
impulses but adapted to be operated by pow-
erful single impulses, said device being in-
cluded in circuit with the secondary of =aid
induction-coil, substantially as described.

In witness whereof we have hereunto sub-
scribed our names in the presence of two wit-
nesses. - |

FRANCIS W. DUNBAR.
WILLIAM W. DEAN.

Witnesses:
KEMPSTER B. MILLER,
JOSEPH C. BELDEN.
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