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To all whom it m@y CONCEPTL:

Be it known that I, Fraxk R. MOBERTY q,
| cltlzen of the United States residing at Evens-

ton, in the county of Cook and State of Illi-

nois, have invented a certain new and useful |
Improvement in Ringing-Keys for Telephone--

Switchboards, (Oese No. 108,) of which' the

scription.
My invention reletes to switchboard ring-

'1ng—keys of the type intended for the auto-
matic transmission of signals, and more par-
ticularly to a type of keV adapted automatic- -
ally to transmit definite and distinctive signals

to selectively call the various stations con-

.neﬂted Wlth a part‘y-te]ephone lme SR

- My invention is embodied in a structure in

which the switch for controlling the applica-

tion of the ringing-current is operated through | |
key. Fig.2isa Vert1ca,1 sectlonel view there-

‘of on line 22 of Fig. 1.
partially in section, showing the plunger de-

the agency of a plunger to be depressed by
the operator, the return of the plunger and

" the opening of the switch being controlled by

~ an escapement or step- -by-step device, Whlch:
‘may be adjusted and set in the operation of .

3°

the plunger to control the length of time dur-

ing which the ringing-current sha,ll be applied

to the line. The ringing-current may be pe-

riodically interrupted, in which case the ad--
Justment of the escapement in the operation

of the plunger may be made to determine the
number of impulses of ringing-current which

- will be applied to the line by means of the

35

key. The escapement or step-by—step device

is actuated by an electromagnet energized by
periodically-interrupted current, the perlods

of which may coincide with the ‘intervals or |

~ periods of the ringing-current, and after the

40

‘mechanism has moved a certaln number of
- steps determmed in setting the key the rlno'-_

1nﬂ'-current 18 automatlcally cut off. |
An improvemement of my invention liesi in

the construction of such an automatic key so
that the current will always be applied the
full time for each ring to prevent the trans-
mission of uncertain 31gnels by giving the first

ring shorter than the others, as would be the
case 1f the current were connected to the hne
to be signaled in the mlddle of a period.

“ Another feature of my 1nvent10n con31sts in

means for preventing the depression of the
key until a 51gna1 premouely started has been-
_completed
Another feature hes n the constructlon |
wherebv the operator by simply twisting the

plunger from one side or the other before de-

pressing it may determine. which side of the
| line the ringing-current shall be applied to.

This will be useful in connection with party-

lines where the substation signal-bells are.con-
nected 1n grounded branches frorn each side
.of the line. -

- My invention ,Wlll be explelned in detall
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and-further features thereof set forth by ref-

erence to the accompanying dra,wmgs which

illustrate a ten-party-line ringing - key con-
structed in accordance therewith.
Figure 1 is a side elevation of the ringing-

Fig. 31s a rear view,

pressed. Fig. 41s a detail vertical sectional

view of the lower portion of the key. Fig.5

1S a plan view of the r1no'1ng—key as it would |
Fig. 6 is a detail sec-

75 0

appear to the operator.

tional view looking up on line 6 6 of Fig. 1.

Fie. 7 is a sectional plan view on line 7 T of
Flﬂ' 1: and Fig. 8 is a diagram illustrating

the 01rcu1ts and connections of the switching

mechanism controlled by the key and. elso
showing a party - -telephone line of ten sta-
tions any one of which may be autometma,lly
signaled from the centrel oﬁ"lce by properlv
settmcr the key.

The same cheracters of referenceare used to

designate the same perts wherever they are
.-Shown | _

The prlnclpel c1rcu1t-cha,ng1n0’ rnechenlsm-
for applying the ringing - current to the line
consists of two springs ¢ &', 'which, as shown
in Fig. 8, are connected with the tip and sleeve

contacts, respectwely, of the operator’s call-
ing-plug.

Said springs normally rest against-

90

back contacts & &', respectively, which form

the terminals of the conductors 8 4 of the plug-

circuit, so that said conductors are normally

.....
........
[ aw

i connected to the tip and ring contacts of the
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generator.

2

plug through said switch-springs. When the
plunger of the key isdepressed, the springs a ¢’
are moved toward one another, as will herein-
after be described, so that they are separated
from their normal resting contacts and thrust
against alternate contacts connected with the
source ot calling-current. As long as the said
springs ¢ ¢ are maintained in their alternate
or *"set” position the ringing-current may be
applied tothe calling-plug. The metallic cir-
cuit telephone-line (shown in Fig. 8) extends
trom ten substations to a spring-jack terminal
at the central office, into which the calling-plug
may be inserted to make connection with the
line. At five of the substations the bells are
connected in grounded branches from the limb

1, and at the other five stations the bells are

connected in grounded branches from the other
limb 2. ' ' _
'I'he operator’sringing-key is provided with
two contact-springs ¢ ¢’, which are both con-
nected with the free pole of the grounded gen-
erator (& through the interrupting device or
commutator ¢. The alternate contacts ¢ ¢, re-
spectively, of the springs ¢ ¢ are springs
which normally rest against contact - anvils,
which are connected to the grounded pole of
the generator . The plunger 7 of the key
carries an insulating-wedge 7', which isadapt-
ed to engage alternatively with the spring ¢ or
the spring ¢’ to determine which of the springs
¢ ¢ shall be connected to the free pole of the
1f the wedge engages the spring
¢, for instance, it pushes it over againstspring
¢ ,which is moved itself far enough to separate
from its normal resting contact, as shown in

FKig. 2. Now when springs ¢ « are forced to-

ward each other circuit will be completed from

the grounded generator (3, through the inter-

rupting device on commutator ¢ to the springs
¢, ¢ ,and &', and thence to the ring of the plug,
the tip of the plug being grounded through
springs « ¢ and the resting anvil of spring e,
which may be a stud ¢’ ori the grounded frame-
work of the key. Similarly the wedge ¥’ may
be turned to engage the spring ¢ instead of the
spring ¢', so that the generator is connected to
the tip of the plug through the springs ¢ ¢ «,
while the ring of the plugisgrounded through
springs « and ¢, spring ¢ normally resting
upon a grounded stud ¢*. Each of the springs
a & is preferably made in two strips fastened
together, as shown in Figs. 2 and 3. o
To operate the switch-springs « &', a verti-
cally-reciprocating plunger g is provided; car-
rying at its lower end a yoke-piece ¢, which

embraces the projecting lower ends of said

springs ¢ ¢'. Insulating-rollers g* g* are pro-
vided on said yoke-piece to ride on the outer
surfaces of the springs. When the plunger

¢ 1s in 1ts normal position, as illustrated in
Figs. 1 and 2, the rollers g* ¢* rest in depres-
sions of the springs @ ¢, so that said springs
are unconfined; but when the plunger is de-
pressed said rollers ride over the lower ex-

-ger f after it has been depressed.
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tensions of the springs, whereby said springs
are forced toward one another. The upper
end of the plunger g carries the rack-bar or
ratchet ¢° of an escapement, which is adapted
to cooperate with teeth or pawls g% carried
by a rocking escapement-lever 7. Said es-
capement-lever is mounted in position to form
the armature of an electromagnet £ and is nor-
mally held away from the poles of said mag-
net by a spring 2. The plunger ¢ once de-
pressed is held by the teeth of the escape-

‘ment-lever, and then as the magnet is inter-

mittently excited said plunger ¢ will be moved
up step by step by a spring A until it is finally
returned to the normal position. The plun-
ger f projects through the upper framework
of the ringing - key and is furnished with a
button /* to facilitate its manipulation by the
operator. Sald plunger 7 besides being ca-
pable of reciprocation is also mounted to ro-
tate 1n its mountings. The upper portion of
the plunger £ carriesa “‘stepped” cylinder /,
which is adapted to engage the top of the
plunger g, so that as the plunger 7 is de-

pressed the plunger ¢ will also be carried

down, the extent of depression of the plunger
g being dependent upon the angular position
of sald stepped cylinder—that is to say, upon
which of the steps is brought into position to
strike the upper end of said plunger ¢. A
spring f* is provided for returning the plun-
A dog +°,
however, carried by the upper end of the le-
ver z, 1s adapted to engage a projecting rim
of thestepped cylinder as the same is returned
to prevent the plunger # from rising suffi-
ciently to bring the wedge 7' between the
springs ¢ ¢ until the dog or detent 2° has been
withdrawn. After the plunger 7 has once
been depressed, therefore, the first movement
of the lever z by the magnet % will release the
plunger / and allow the same to return to its
normal position, after which the plunger ¢
will be returned step by step as the magnet is
intermittently excited.

On the face of the switchboard a dial is pro-
vided, and a pointer is keyed to the plunger 7
to be moved over this dial and indicate the
angular position of the plunger and of the
stepped cylinder / and wedge 7' carried there-
by. A star-wheel m may be keyed to the
shaft or plunger # in position to be engaged
by a dog /', so that as the plunger is rotated
to determine the position of the stepped cyl-
inder it will come to rest naturally in the
proper position. The rim /' of the stepped
cylinder / is slotted to slide along a rib 7%
which prevents the cylinder and shaft or
plunger from being rotated while depressed.
The magnet % is preferably included in a local
circuit 5 with a battery Z' and interrupter A%
sald local circuit being controlled by a contact-
spring » and an anvil 2’ therefor. When the
plunger ¢ is in its normal position. one of the
msulating-rollers ¢° carried by the yoke-piece

70

75

30

S5

Qo

95

100

105

ITO

115

120

125

130




10

30

35

40

~ depresses the plunger as far as it will go and re- -
- The ringing-key will then automat-
ically apply the proper number of impulses of

line.
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at the lower end of said plunger, engages the
spring n and separates it from its anvil; but
when the plunger is depressed the roller-is

withdrawn from engagement with the spring,
so that the circuit 5 is closed at the contact 7.

The interrupters ¢ and %£° are so related that
the circuit 5 will be completed at the inter-
rupter £” to operate the step-by-step mechan-
1sm during the periods when the geénerator-
cireuit is broken at the interrupter cZ and both
are continuously rotated at the same speed.

This can readily be arranged—for example,.
by mounting the 1nterrupt1u0‘ commutators

upon the same driving-shaft. |
As shown in Fig. 4: I provide 2 dog or de-
tent o 1n the framework of the ringing-key,

~which is arranged to engage an annular chan-

nel in the plunger J to prevent said plunger

from being depressed while the step-by-step
mechanism 1s still in motion as a result of a
previous depression of the plunger.
-0 has an extension o', which is adapted to be

‘The dog

engaged by a portion ¢° of the yoke-piece ¢’
when the plunger ¢ is in its normal position,
whereby said detent is held normally removed
from engagement with the. plunger to permit
the movement of the latter. -

The operation of the device i1s as follows:

Each party-line substetmn will be assigned a |
particular number of rings as its swne,l one

ring for stations I and VI, two rings_for sta-
tions 11 and VI1I, &e., up to five rings for sta-
tions V and X. - When ringing-current is ap-

plied to one of the limbs of the line, only the

five bells which are connected to that limb

~will be rung, and any one of the ten stations
may thus be signaled by ringing the proper

number of times on the proper side of the
The operator, therefore, desiring to
signal one of the stations of the party-line
first rotates the plunger / until the pointer
rests in the proper division of the dial, then

leases it.

- ringing-current to the proper side of the line
- without further manipulation by the operator.

Suppose it be station 111 that is to be signaled.
When the plunger 7 is rotated to bring the
pointer into the division 3 of the right side of
the dial, the cylinder/ will be brought into such
an angular position that when depressed the

* third step of the cylinder will be brought into
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position to engage the upper end of the plun-
oer ¢. The depressmn of the plunger 7 will
first move the wedge /' from between the
springs ¢ ¢, so that both salcl springsare sepa-
rated from the springs e ¢, respectively, as
shown in Fig:. 8, and then as the plunger 7
NOVES do.wu- the third step on the cylinder
will engage the upper end of the plunger ¢
and carry said plunger down with it, so that
four teeth of the escapement-rack will be
moved past the dogs of the escapement-lever.

As soon as the pluuo*er g 1s depressed the 01r-

of the plug.

cult 5 is closed by the srviteh-sbrinw n, so that |

battery is applied through the interrupting-

commutator £* tothe magnet £. Said commu-

tator, which is eoustently rotating, sooner or
later completes the circuit 5, so that the mag-

net £ is excited end attracts its armature-lever

2. The detent ¢ is thereby withdrawn from

engagement with the rim of the stepped cyl-

1inder, so that the plunger # may return to its

normal position, thrusting the wed ge. F against
one or the other of the springs ¢ ¢. It was

assumed that station III was being swneled

Atthisstation the bell is connected in a ground—
ed branch from the limb 1 of the telephone-
line, which is connected at the central office

.80

throuo’h the tip of the plug with the spring .

Coneequently the operator before depressing
the plunger 7 has rotated it until the pointer

rests in division 3 on the right-hand side of
‘thedial. (Shownin Fig. 5.) When the plunger
is released, therefore, the wedge /" Wlll en-
gage the spring ¢, leaving the spring ¢ inits

uormel position.- ereult will thus be com-

pleted from the generator through the inter-
50"

rupting device d and springs ¢y ¢, and ‘@, to
the tip of the plug and thence over limb 1 of

the telephone-line to earth through the bells
at stations I to V, inclusive.

As the commutators d and #° continue to
| rotete current is thus 1nterm1ttently applied

to the limb 1 of the line, and.in the intervals
between the impulses of ringing-current the

magnet £ 1s excited. The erma,ture lever 7 1s

95

thus periodically attracted, so that the plun-

ger g 1s automatically returned step by step
to 1ts original position.

brings the rollers ¢° ¢° into their' original po-

sitions, so that the springs a ¢’ are released

cutting off the generator .and estebhshmo'
the circuit from couduetors 3 and 4 tl.'lI'O_LIU’h

to the tip.and ring contacts, respectively,
The ringing-current is not con-

nected to the springs of the ringing-key until

after the first movement of said step-by-step

mechanism has been made, and the last move-

The.last step of the
upward movement of the toothed plunger ¢

100
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ment of said step -by-step mechanism restores

the Springs a @ to their normal positions. The

cylinder / is therefore adjusted so that it will

depress the plunger ¢ one tooth farther than

the number of rings to be G'Nenwthet 18, to

give three rings the pluuc'er g 18 depreseed

115

throuwh four teeth and ringing-currentis ap-

plied over the first, second, “and third steps of
its return movemeut the feurth step. cuttmo*
off the rmmng—eurrent and breel;mﬂ‘ the cir-
cult 5. at the contact 7. |

Having thus described my mventlon I claim
as new, and desire to secure by Lettere Patent
the tellowmw
1. Aringingappliance for telephone-SW1teh-
hoards comprising a source of periodically-in-
terrupted ringing-current, a switch ¢ for ap-
plying the same, a menuel key through the
agency of which selcl switch may be Set Step-

120
125

1"30 .
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by-step mechanism set in actuating the key,

-means for actuating said step-by-step mech-

anism during the interruptions of the ringing-

“current, and a second switch ¢ actuated by the
‘1initial movement of said step-by-step mech-

anism controlling the application of current
by the first-mentioned switch, whereby the in-
terrupted ringing-current is automatmally ap-
plied for a definite number of full perilods.

2. The combination with a ringing-key hav-
ing a plunger, switching mechanism set in the
cepression of said plunger,and automatic step-
by-step mechanism controlling the release of
the switch, of a stop ¢ for preventing the de-
pression of the plunger, controlled through
the agency of said step-by-step mechanism,
said stop being held in engagement with the
plunger during the operation of the step-by-
step mechanism, whereby each signal auto-
matically transmitted by the key must be com-
pleted before the key can be Opel‘&ted to trans-
mit another signal.

3. A ringing appliance comprising a source
of current, two switches ¢ ¢’ for applying the
same, automatic step-by-step mechanism set
In setting the key, controlling the release of
sald switches, switches ¢ ¢ controlling the ap-
plication of current to said first-mentioned
switches, a reciprocating and rotating plunger

30 f, mechanismmoved indepressing the plunger
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for actuating the first-mentioned switches, and
a cam f  rotated in the rotation of the plunger
for alternatively actuating either of said
switches ¢ ¢/, whereby the anwular position of
the plunfrel when depressed determmes which
of the switches ¢ ¢’ shall be connected to the
source of current. |

4. A signaling appliance comprising a
source of periodically-interrupted current, a
switch ¢ adapted to be set to apply said cur-
rent, an escapement brought into operation
in the setting of said switch, controlling the
release thereof, a magnetand means controlled
in the actuation of sald switch ¢ for exciting
sald magnet during the interruption of said
ringing-current, and a switch ¢ actuated 1n
the initial response of said magnet adapted to
connect said source of current with the switech
@, whereby the current 1s automatically ap-
plied for a definite number of full periods.

5. In a ringing appliance for telephone-
switchboards, the combination with a source
of periodically-interrupted ringing-current, of
a plunger Fadapted to be manually rotated and
reciprocated, switching mechanism brought
into action by the return of the plunger atter
a depression thereof for applying the ringing-
current, automatic step-by-step mechanism

751,539

and a switch controlled thereby for determin-
g the application of the current, means for

periodically actuating said step-by-stepmech-

anism during the interruptionsof the ringing-
current, said step-by-step mechanism being
set by the depression of the plunger, a device
acljusted in the rotation of the plunger pre-
liminary to its depression for determining the
extent of operation of the step-by-step mech-
anism, and a detent for preventing the return
of the plunger, adapted to be released by said
step-by-step mechanism, whereby ringing-
current is always applied at the beginning of
a period. _

6. The combination with a source of inter-
mittent current, of a ringing-key and a push-
button tor closing said key to apply the ring-
ing-current, an electromagnet and a switch
set 1in operating the button iIn engagement
therewith, a circuit of said magnet and a source
of intermittent current therein of like period
to the ringing-current, and an escapement con-
trolling said ringing-key also operated by the
magnet, as described.

7. The combination with a manually-oper-
ated ringing-key, an escapement controlling
the return of said key to 1ts normal position,
and an electromagnet actuating the said es-
capement, of a source of intermittent current
independent of sald ringing-current in a cir-
cuit including said magnet, substantially as
described. _

8. The combination with a source of ring-
ing-current, and a commutator periodically
111ter1*upt1n0* said current, of a key for apply-
ing said source of current an electromagnetic
switch in the circuit with sald source, an actu-
ating-circuit for said magnet, and a commu-
tator closing said actuating-circuit periodic-
ally, the periods coinciding with the periods
of ringing-current, said switch being adapted
to remain in p081t10n when operated as de-
scribed.

9. The combination with a. source of period-
1cally intermittent ringing-current, of a ring-
ing-key for controlling the a,pplication of said
source, an electromagnetic switch in the cir-
cult for applying said periodic current, means
for operating said switch during an intermis-
sion of the ringing-current, said switch being
adapted to remaininitschanged position when
operated; whereby partial signals are avoided.

In witness whereof I hereunto subscribe my
name this 26th day of March, A. D, 1902.

o FRANK R. McBERTY.

Witnesses:

Epwin H. SmyTHE,
Howarp B. HorLmEes
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