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To all whom it mal concermn:

Be it known that I, Harry O. Ruan, a citi-
zen-of the United States, residing at Chicago,
in the county of Cook and State of lilinois,
¢ have invented a certain new and useful Lm-
provement in Pole-Changing Devices, of
which the following is a full, clear, concise,
and exact description, reéference being had to
the accompanying drawings, forming a part

10 of this specification.

My inventionrelates to telephone-exchange
systems, and has for its object the provision
of improved apparatus at the central ex-
change whereby a battery or other source ol

15 direct current may be employed for effecting

the operation of alternating-current mag-
neto-bells at substations, such bells as are us-
ually employed to be operated by mechanic-
ally-actuated alternating-current generators

20 and having polarized armatures carrying the

bell-clappers. ,

My invention has for its direct object the
provision of a pole-changing switch operated
by electromagnetic means and associated

2¢ with an agency that will only cause its actua-

tion during the time the operator’s ringing-
key is employed for the purpose of calling a
subscriber, by which apparatus the instru-
ment may be caused to remain 1dle at other
To this end I provide i the pre-
ferred embodiment of the invention a com-
bination including a pole-changing switeh,
an electromagnet for effecting 1ts operation,
a circult including the electromagnet made

3¢ and broken by the switch, whereby 1t may be

caused to assume alternative positions to
change the polarity of the battery with re-
“spect to the called subscriber’s hine, and an
additional agency for controlling the circuit

40 through the actuating-electromagnet asso-

ciated with the ringing-key and brought into
service thereby when the ringing-key 1s em-
ployed foreffecting the propagation ot signal-
ing-current. The instrumentality that is as-

45 sociated with the ringing-key for effecting a

partial control of the circuit including the ac-
tuating-electromagnetisasecondelectromag-
net whose armature is practically constantly
closed upon a contact during the employment

so of the corresponding ringing-key. There 1s

thus provided a pole-changing switch in com-
bination with an electromagnet for actuating

the same and a double control of the circuit.
‘including the said electromagnet, one control :

being governed by the eleetromagnet itsell
and the other control by an agency brought

into service independently or substantially

independently of the actuating-electromag-
net, so that the said electromagnet may only
be caused to operate during the connection
of the signaling source of current with the
called telephone-line.

[ will explain oy invention more fully by
reference to the accompanying drawing, in
which I have diagrammatically indicated a
telephone-exchange and subscribers’ sub-
stations connected with the exchange n one
of many ways that may be adopted.

At each of the stations 90 and 120 1 have
indicated one type of well-known apparatus,
there being shown at cach station a tele-
phone switeh-hook 1, a telephone-recerver 2,
the windings of an induction-coil 3, a trans-
mitter 4, a local transmitter - battery 5, a
hand-operated magneto-generator 6, and a
polarized call-bell 7. These stations are con-
nected at the exchange, terminating thereat
in spring-jacks 8 and 9, there being asso-
ciated with the telephone-lines well-known
forms of indicating-drops 10 and 11. Line
construction and the connection of the lines
with the exchange form no essential parts of
my present invention, and a detailled descrip-
tion of the same will not be required.

At the exchange I have illustrated one
type of cord connecting apparatus that may
be suitably employed in practicing my 1n-
vention, this cord connecting apparatus m-
cluding an answering-plug 12 and a connect-
ing-plug 13, whose tips are united by means

of the tip-strand 14 and whose sleeves are

united by means of a sleeve-strand 15.

There is associated with the cord-circuits
in the well-known way switching apparatus
comprising listening-keys 16 for mcludimng
the operator’s telephone set 17 in the tele-
phone - circuit and ringing - keys or main
switches 18 18, adapted to include a source
of signaling-current, as the battery 19, n cir-
cuit with the called telephone-line. The cir-
cuits associated with the ringing-key are dif-
ferent from those usually employed, as 1t 1s
desirable to enable the operation of polarzed
sional-bells by means of commutated direct
current, by accomplishing which result the
use of constantly-driven power-generators,
that are at present so largely employed, may
be dispensed with, it only being necessary to

-
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bring the signaling-generator into service for
swnqhnﬂ purposes when the ringing-key 1s

oper: ated. To this end the altornate con-
tacts of theringing-key 18 extend by the con-

ductors in which the y terminate to contacts
20 21, 0011(35[)011(11110 to one pole of the bat-
tery 19
the contacts 22 23 correspondmo tothe othel
pole of the battew" Contacts 20 and 22 are
arranged upon one side of the pole- chanﬂmo
switch-arm 24 while the contacts 21 and 2

are arranged upon the other side of the *)ole—
changing swnch the relations of the contacts
with the contacts 25 26, carried hy the pole-
changine switeh, being such that when such
pole- chaunnm switeh is in one position the
battery will be associated with the telephone-
line to.send current over the same 1 one di-
rection, while when the pole-changing switch
1s 1n an alternative position the direction of

effecting the propagation of alter nahnﬂ CUT-
rent over the Lelcphone line to the 51011*11 bell
at the called subscriber’s station. It may be
desirable to smooth the alternations caused
n reversing the battery-current by means of
a condenser 27, that may be bridged across
the conductors leading to the alternate con-
tacts of the Ill](Jlllﬂ*-LPT The contacts 25
26, carried by the pole changing switeh, con-
stltutej preferably, the pmnmnent terminals
of the battery 19, these contacts, as lms
been specilied, engaging one or the other of
sald ringine-contacts 20 22 or 21 23, accord-
mg to the position of the switch-arm 24,
which 1s preferably flexibly pivoted at its an—-
chored end by means of a spring 28.  To ef-
fect the operation of the SWltch-—a,l m 24, 1t 1s
preferably provided with an armature 29,
mounted thereon, an electromagnet 30 for
operating the armature being located above
the same. This electro: naonet 30 18 pref-
erably mcluded i a local circuit that con-
tains a battery 31 and switch - contacts 32
33, the latter of whichiscarried by the switch-
arm and which 1s preferably so arranged that
when the switch—arm is in its lowermost POsi-
tion the contacts 32 33 are closed to effect an
energization of the electromagnet 30, and
tdlembv effect the elevation of the arm 24
through the attraction of the armature 29 by
the said electromagnet. When the arma-
ture has been elevated to effect a change 1n
the polanty of the battery with 1espect to
the called telephone-line, the cireuit through
the electromagnet 30 will be opened, - )Glﬂ'llt-—
ting a descent of the arm 24, whereupon the
battery-current is a0aln rev ersed. In order

that the electromagnet 30 may be caused to
he arm 24 only during the employ-
e ringing-key, there 1s included in

operate t
ment of t

the battery-current will be reversed, thereby

. - T
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the main circuit containing the battery 19

supplemental means for closmo* the local cir-

cult at the contacts 327 33/, which supple-
mental means is brought into action simulta-

neously with the opemtlon of the rimging-
key. The supplemental means referred o
preferably comprises an electromagnet 34,
which 1s preferably constantly included in
the mam battery-circuit, current being thus
practically maimmtained th ough this electro-
magnet during the opemtmn of the pole-
olmnomo device, so that the contact 32/
which is pmfel .;Lbh* the armature of the said
electromagnet or a contact carried thereby,
may be maintained mm engagement with the
contact 33" to close the local circuit contain-
ing the magnet 30 at this point. I do not
wish to be limited, however, to the precise
agencles that have herem been set forth for
maintaining the double control of the elec-
tromagnet 30, as 1t 1s obvious many changes
may be made from the emboc
mvention hercin specifically illustrated wit:
out departing from the spirit of the inve
tion; but,

Having thus described my mvention, I
claim as new, and desire to secure by Letters
Patent, the following:

In a pole-changing device, the combina-
tion with a mam electm:1'1‘.1:1g'11_et 30, of an ar-
mature therefor, contacts 25 and 26 carried
by said alnmtme pole-changing contacts 20,
22 and 21, 23 ad%pwd to be alter nately en-
caced by said armature-contacts, a switeh-
arm 33 carried by said armature, a contact
32 normally engaged by said swnch—alm a,
local circult including said switch-arm and
contact and said main relay, a source of cur-
rent 31 1 said local circuit, an armature 32’
and a contact 33" adapted for imclusion in
sald local circuit, a main source of current 19,
an electromagnet 34 controlling the arma-
ture 327, said main source of current and said
electr (Jll] agnet 34 being adapted for inclusion
in the cir Gmt 11]@11[(11110 thearmature-contacts
25 and 26, and nor 111.11.11_35” open switches 18, ac-
tuation of said switches causing closure of
the circuit containing one set of p(}le chang-
ing contacts, said main source of current and

said electwmagnet 34 whereby said electro-
magnet 1s energized to close the local circuit
contaming the main relay 30 and whereby
sald armature 1s vibrated to continually
change the direction of current-flow tlu ough
the main circuit.

In witness whewo{’ I hereunto subsecribe

my naine this 29th day of May, A. D. 1902.
HARRY O. RUGHI.

1-
1~

Withesses:
Fynn A WILLIAMS,
Harvey L. Hansox.
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