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UNITED STATES PATENT OFFICE.

HOPE REDMON RUFUS L. HALL, AND ROBERT H. CONWAY OF
CYNTHIANA KENTUCKY.

MEANS FOR SYNCHRONIZING THE INSTRUMENTS OF TELEPHONE SYSTEMS.

SPECIFICATION formmg pa,rt of Letters P&tent No. 752 710 dated February 23, 1904.

.prlwa.tmn filed September 17 y 1903, Sﬁrla,l No 173 613

(No model,)

To all whom w mc&y concern:
Be it known that we, Hoprr REDMON, RUFUS

'L Hary, and RosErT H. CONWAY citizens of
the Umted States, residing at Cvnthmna, in.

the county of Harrison and State of Kentucky,
have invented certain new and useful Improve-
ments in Means for Synchronizing the Instru-
ments of Telephone Systems, of which the fol-
lowing is a specification.

ThIS invention appertains to party systems-

whereby intercommunication is effected elec-
trically and in which each subseriber is pro-
vided with an Instrument constructed to ad-

mit of establishing communication with any

other party on the line to the exclusion of the

‘remaining parties, which are locked out and

prevented from interrupting or listening to
~the correspondence conducted by the indi-
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viduals preoccupying the line.
this- character are provided with selective

Systems of

mechanism and communicating means with
the exchange or central, whereby any person
may throuﬂ'h central be placed in ' communi-
cation with any other subscriber on the line.

It frequently happens that through one cause
~or another the instruments become disar-

- ranged and are thrown out of accord or con-

sonance, and to sychronize the same it is nec- .

- essary to send out 4 lineman to locate the trou-
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ble and remedy the same. This proceeding

besides being expensive 1s the source of no end
‘of trouble and 1 inconvenience, all of which it

is the purpose of the present 1nvent10n to ob-

- “viate.

In accordance Wlth thls 1nvent1011 each in-
strument of a system or party-line is provided

‘with an electric release controllable from cen-
tral or exchange for synchronizing the instru-
ments in a moment’s time, said release mech- "
anism throwing the detent of the instrument

out of operation, whereby the resetting mech-
anism comes instantly into play for returning
the working parts of the instrument to zero

 or.normal position, whereby all the mstru-

ments are brought into harmony. |
~ The mventlon is- applicable to" a,ny System

including telephone, telegraph or other type

of mstrument for transmitting messages and

'- 'embodymg a plurahty of 1nsti uments, mclud-

| 1sm

Ing selectwe and lock-out mechanism, whereby

: 50
any two parties may occupy the line to the

exclusion of the other subscribers or parties

on the same line, either without being inter-

rupted or the messages intercepted. Systems
of the type aforesaid have the instr uments
provided with an electromagnet constituting

'the essential feature of the selectwe mechan—- |
sald electromagnet being controllable -

from a given point, as central or exchange.
Tt is well known that the polarlty of electr 0-

magnets may be changed and is controllable
by the direction of travel of the electric cur-

rent through the helix, and this principle is
employed in the present instance as the means

for eﬁectmo' oper atwn of the release mech—-

amsm -
‘The invention consists, essentla,lly, of a per-

-manent magnet mounted with reference to the
'electromao'net of the selective mechanism, so

as to be operated by the change of polar 1ty of
said electromagnet, a stop Operated by means
of said permanent mao*net and arranged to co-

operate with a companion stop to normally

limit the movement of the armature of the
electromagnet in one direction, but.which
when. thrown out of action admlts of said ar-
mature of the selective electromagnet having

a greater movement, whereby a stop carried
thereby throws the detent by means of which.
-the resetting mechanism is held in check, out

of action, whereby said resetting mechanism
instantly comes into play and returns the in-
strument to normal position..

The invéntion also consists of the novel fea-
tures and details of construction, which here-

inatter will be more partlcularly set for th |

illustrated, and finally claimed. :
In the drawmcrs hereto attached and form—
ing a part of this specification, Figure 1 is a

-detall view of an electric instr ument of a type
for use in a selective and.lock=out system of

intercommunication and showing the means

‘at central or other determinate point for es-

tablishing communication between any de-
sired ‘parties on the line. Fig. 2 is a detail
view of a portion of the electmmaﬂ*net 1ts ar-
mature, and the permanent mawnet cooperat-
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. 1:10* theremth Kig. 3 1s a perspective view -
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of the selective lock-out mechanism of an in-
strument of the variety for which theinvention

is designed. Fig. 4 is a perspective view of a

modification, showing a different manner of
mounting the permanent magnet.

Corresponding and like parts are referred

“to in the following description and indicated
in all the views of the drawings by the same

reference characters.

The mechanism shown has been selected to
demonstrate the application of the invention
and 1s typical of the kind of instrument to be

used 1n series on a selective and lock-out sys-
tem of electricintercommunication.

- energized from central, exchange, or like de-
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- tation thereof.

.terminete point.

| The armature codperating
with the selective electromagnet 9 is indicated
at 22, and 10 is the arm thereof, carrying

the operating or feed pawl 17, which engages

with a tooth of the ratchet-wheel 19 at each
operation of the electromagnet, so as.to turn
the ratchet-wheel 19 and the operating parts
connected therewith the distance of one tooth
each time the electromagnetisenergized. The
detent-pawl 18 coodperates with the teeth of
the ratchet-wheel 19 to prevent backward ro-
In instruments of this type

after the ratchet-wheel 19 has made the pre-
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determined travel the detent-pawl 18 1s auto-
matically tripped, thereby permitting the re-

setting mechanism to return the parts to zero
or an initial or starting position.

Inasmuch
as these parts are well known and may be of
any construction according to the type of in-
strument employed, it 1s not deemed necessary

~ to enter into a detailed illustration or descrip-
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tion of the same, as they form no part of the
present invention other than being adjunctive
to the mechanism, whereby the detent—pa,wl
18 may be thrown out of action at any moment
to permit synchronizing of all the instruments

of a system should any one become disarranged

from any cause.

The armature 22 1is nermelly held AWaY
from thecoreof the electromagnet 9by means

of the springs 24, and the feed pawl 171 is piv-

- oted thereto.

A pin @ projects laterally from the arm 10
across the path of the tail 6 of the detent-
pawl 18, so as to0 come in contact with the tail-

. piece b and trip the detent-pawl and throw it
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65 tromagnet.

out of engagement with the teeth of the
ratchet-wheel 19, thereby permitting the re-
setting mechanism to act and to turn the parts
to zero or starting position. The pin @ con-
stitutes a stop or trip and may be of any con-

struction so long as it admits of the perform-
“ance of the desired function.

A permanent magnet ¢ cooperates with the
electromagnet 9 and i1s preferably journaled
to the arm 10 and armature 22 and 1s pro-
vided at one end with a broad pole-piece d,
which is in the field of the core of the elec-
As shown in Figs. 1, 2, and 3,

The elec--
tromagnet 9 is in circuit and is adapted to be

752,710

the pole d is opposite and adjacent to the ar-

mature 22, whereas in the constructionshown
in Fig. 4 the magnet ¢ is located at the oppo-
site end of the electromagnet and the pole ,

adjacent to the yoke ¢, connecting the:mem-
bers of the core-pieces of the electromagnet.
A stop f 1s attached to the permanent magnet
¢ at one end, and its free end is hooked “and
edepted to engage with either a correspond-
ing stop ¢ or with the arm 10, as shownmost
elearlv in Figs..8 and 4. The stop ./ consists
of a rod attached to the magnet ¢in any man-
ner and having its hooked end arranged to
effect a 1imit of the movement of the arm 10
and armature 22 in one direction, whereby
under normal conditions the stop or trip ¢ is
prevented from contact with the tailpiece 0.
The arm 10 under normal conditions is limit-
ed 1n its outward movement by the stop f;
but when said stop f is thrown out ot the path

of the arm 10 the latter moves under the ten-

sion of the spring 24 until it comes in contact
with the stop 4, and during this movement

the pin or stop ¢« is broucrht in contact with

the tailpiece 6 and trips the latter, so as to
throw the detent 18 out of engagement with
the teeth of the ratchet-wheel 19. This opera-
tion is effected by the change of polarity of
the electromagnet 9 in the manner now te be
described.

" As shown in Fig. 1, electric conductors 6

| and 8 for connecting the instruments in series
communicate with the circuit-closing mech-

anism at the central, exchange, or other
determinate point. The electric battery 1s
indicated at 64, and any means may be adopt-
ed for reversing the current through the con-
ductors 6 and 8, as indicated by the full and
dotted lines at the lower left-hand portion of
Fig. 1. When the current is sent through
the conductors in one. direction, the polemty
of the electromagnet will be of one nature, as
indicated by the phls and minus characters in
Fig. 2, and when the electric current through
the conductors is in the opposite direction
the polarity of the electro magnet or magnets

will be reversed—thet is, the pole formerly

plus will be minus and the pole minus will be
plus. The magnet ¢ being permanent, its po-
larity remains unchencred and by having the
pole-pieces ¢ extended., so as to come oppo-
site the plus and minus poles of the electro-
magnet, it will be understood from the well-
known prmc1ple of repulsion and attraction
of like and unlike magnetism that one or the
other end of the pole & will be attracted or
repelled, depending upon the nature of the
polarity of the electromagnet 9. The move-

‘ment of the magnet ¢ incident to the attract-

ive and repellent force of one or the other
ends of the .pole & causes the stop f to move
either into the path of the stop g or arm 10 or
away from said parts. The residual magnet-

ism of the pole ¢ is sufficient to hold the mag-
net ¢ in either one of i1ts two positions.
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- lock-out system of electric intercommunica-
‘tion are in accord or consonance, the stop /

- outof harmony or agreement, the current may

10O

-~ thereby permitting the latter to move un.der_
the tension of the spring 24 until arrested by

- cuit is successively made and 'broken as ren-

18 clelmed as new 18—

30
ed to be actuated by said ermeture, a detent-
‘pawl, an operating device provided with
~ratchet-teeth for cooperation with the feed
‘and detent pawls, a permanent magnet pivot-

35

- a stop prOJected from the permanent magnet, |

40 |
- diI‘GCtIOH Whereby_under abnormel CODdlthIiS N
 the detent-pawl of the instruments may be
tripped and all the 1nstruments Synchromzed |

‘as to limit the movement of the armature 22
and arm 10; but should any instrument be

the central or exchange to throw the stop f

or.system.

-‘tmn and in combination with the selective

752,710 '

When the instruments. of a selective and
of each instrument occupies the position so

disarranged, so as to throw the instrument
be reversed through the electromagnets from

out of the path of either the stop ¢ or arm 10,

the stop /4, and during this movement the pin
or trip a will come in contact with the tail-
piece b and throw the detent 18 out of contact
with the teeth of the ratchet-wheel 19, thereby
permitting all the instruments to return to a
normal position, Whereby they are synehro-
nized and caused to move in unison as the cir-

dered necessary to bring any party in com-
munication with any other perty on the line

- Having thus descrlbed the mventlon, ‘what
1. Inan eleetrlc system ef mtercommumca-—-

eleetromegnet of each instrument, the arma-
ture cooperating therewith, a feed-pewl adapt-

ally mounted and controlled in 1ts movements
by the change in polarity of the electromagnet
and hevmw oppositely-extended pole-pieces,

and having a portion to extend across the peth
of the armature to limit its movement in one

substantially as specified.
“ 9. In an instrument of.the character de—

- scribed, the combination of the selective elec- | -

3

tromagnet, the ermeture cooperating thel e-

with, a feed—pewl connected with sald arma-

ture for actuation thereby, a ratchet-wheel
connected with the operating parts of the in-
struments, a detent-pawl, a stop connected
with the armature for tripping the detent-

pawl, a permanent magnet pivotally mounted

upon and carried by said armature and adapted
to be controlled by the change in polarity of
the aforesald electr omewnet and means for
normally limiting the amphtu_de of movement
of the armature and adapted to be thrown out
of action by reverse movement of the perma-
nent magnet to admit of tripping the afore-
mentmned detent-pawl to admit of synchro-
nizing all the instruments of a system, substan-
tlelly as set forth. =~

3. In an instrument of the character de-
seribed, the combination of an electromagnet,

‘the armature cooperating therewith and ] hzw—
ing an arm, means for throwing the armature

away from the electromagnet, a feed—-pewl car-
ried by the.arm of the armature for operation
thereby, a ratchet-wheel connected with the
operating parts of the instrument, a detent-

ture for throwing the detent and feed pawls
out of contact with the ratchet-wheel, a per-
manent magnet pivotally connected with said
armature and its arm and adapted to be con-

trolled by the change of polarity of the afore-
said electremeﬂ'net and a stop carried by the

permanent magnet for limiting the outward
80

movement of the electromagnet and adapted
to be controlled by the change in polarity of
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| pawl, a trip carried by the arm of said arma-

75

said permanent magnet, substa,ntlellv as and. |

for the purpose 3pe01ﬁed
In testimony whereof we aflix oursi crna,turee
11'1 . presence of two witnesses. |

HOPE REDMON. '[L;".s.]-
RUFUS L. HALL.  [L 5]
- ROBERT H. CONWAY

Witnesses:
Frang A. VAN DEREN,

A. 5. AMMUMAN -

[L. .s._] |
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