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To all whom it 'may concern:

Be it known that T, Frepericx R. PARKER,.

“a citizen of the United States of Americd,

residing at Chicago, in the county of Cook
and State of Tllinois, have invented a new
and useful Telephione System and Signaling

© Apparatus, of which the following isa speci-
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15

. purposes.’

“fieation, reference being had -t the accom-

panying drawings, illustrating the preferred
form of the invention. Co

My invention relates in general to electri-
:al systems, for transmitting intelligence and

“for “operating electrically-operable devices.

for various purposes, and will: be hereinafter
paiticularly described as applied to a tele-
plione system, for signaling and talking

The principal objects of my invention ave

" to provide improved arrangements of the

20

-

25
“enit ‘for -transferring the connections from

line and supervisory signaling devices in an
electrical transmitting system, and improved

- means for operating same} to provide im-

proved means for using a single signaling
device for-both the line and supervisory sig-
nals; to provide an improved transfer cir-

one switchboard to another, and improved

‘means for supervising such connections; to
-+ provide improved apparatus at the substa-
30
.may be signaled by a direct current from the

tions of the system whereby the subscribers

. central station; to provide means whereby
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a. source of direct cirrent at the central sta-

"tion ‘may be normally impressed upon the
lines of the system to enable the subscribers .
‘to signal the central station -when they so-
desire, and made: to operate the substation

signaling devices when desired ; and to, pro-
vide an electrically-operable device which
may be operated continuously. from a. source
of direct cnrrent stpplied in a given direc-
tion, and which is incapable of operating
when the polarity of the.said: source is re-
versed. . : : . o :

Other- objects will be. 'apparjel'lt from the

follewing specification. ‘

In this present invention I employ a sig-
nal-initiating device in eonnection with each
of the lines of the electrical system, prefer-
ably a telephone system, and operate same
in series ‘with tlie line to give a predeter-
mined signal, preferably a line signal; and
then connect same as a bridge .across the

“line to be shunted out by the line when the

circuit of the latter is closed, and thereby

- rendered inoperative, and allowed {o oper-

ate when the shunt of the line is removed,
to give another predetermined signal, pref-
erably a supervisory signal. Thus- it -will
be seen that the circuit of the signaling de- 6¢
vice is changed from a series circuit to «.
bridging circuit, or vice: versa, in relation to
theline, for giving the .different..signals..
TPortions ‘of the system herein shown -form
parts of my co-pending applications- Serial-. 65
Nos. 638,339 and 234,039. Then at each of-.
the substations of such a system I employ-
n polarized electrically - operable- device, -
preferably a ringer, and a cendenser,-and
arrange the combination so that the .ringer :70
may be operated continnously bya direct
curvent applied in a certain direction, and
rendered -inoperative and the. circuit kept

open by the condenser when the polavity.of. -

the impressed voltage is reversed. ..When:75
the ringer is. operated, it is operated-by

charging and discharging the condenser.

This arrangement is very advantageous in-.
certain electrical circuits, especially in tele-

phene civenits, as it permits a voltage from, 80
a source of direct current to be nommally:.
impressed upon a line, to be used by the sub- .
scriber for signaling the central station, and
for talking. purposes, in a.central-battery. .
system, without allowing -current to.flow, 85
and the current from the said source.to op-

erate the ringer to signal the subseriber;
when the polarity of the source is reversed

¢n the line.  Among the advantages of this
method of signaling is .one: which is very 90
important, namely: eliminating. the: usual.

‘neise on the lines produced by alternating-
ccurrent generators,’ or ringing -apparatus,
‘whiile ringing the subscribers.

) Then, too,
the alternating-current ringing. equipment 93
usually employed is dispensed with.. With:

- alternating-current ringing. generators.used

on some systems, ringing back through the
central battery or the relays gr other appa- -
ratus of .the systerfl § )
With my present invention this objection-
ablé feature is removed. : In operating my
Tinproved riniger 1. preferably reverse: the
polarity of the central: source .of electricity , -
at the usual ringing key.. =~ =~ 105
I will now miore particularly describe the -
preferred foriy of my invention by reference
to -the accompanying drawings in which,—
Figure 1 is a.diagram showing two sub--
scribers’ telephone lines extending from re-
spective substations to a:central station; and
the ‘central station circuits and apparatus,-

is o great disadvantage. 100




10,

15

~ of a spring jack C.
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the substations being supplied with my
special signaling apparatus; Fig. 2 is a dia-
gram showing a transfer circuit to be used
in connection with the system of Iig. 1, for
transferring the calls and connections from
one switchboard to another; and Fig. 3 is a
diagram showing one form of the improved
ringing apparatus of my invention, with
circuit connections for operating same.

Like characters refer to like parts in the
several figures.

Substation A is connected with the central

station by a suitable line ecircuit. compris-
ing limbs 1 and 2 which preferably termi-
nate in contact springs 3 and 4, respectively,

normally connected from limb 1 of the line,
through operable contacts 5 and 6 of jack C,
to one pole 7 of the source of electricity K.
the connection to limb 1 being preferably
permanently made. The other pole 8 of
sonrce E 15 preferably connected through
contact 9 and spring 4 to limb 2 of the line.
These connections normally place the signal-
ing device D and source of electricity Ii in
a series civenit with the line, |

At the substation A the talking apparatus

"~ may be utilized in the usual manner, which

30

is well understood, the signaling. apparatus
emploved hereat being the same as that illns-

" frated in Fig. 3 which will now be described
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in detail.

In Fig. 3 the ringer F preferably com-
prises the actuating coils 10 10, permanent
magnet 11, bells 12 12, clapper 13. arma-
ture 14, and a spring 15 to normally keep
the armature 14 pulled up to one of the
poles 16 16 of the -cores of coils 10 10,

Contact-spring 17 is preferably arranged to.

operate with armature 14 and is preferably
insulated therefrom. Contacts 18 and 19
are preferably arranged to alternately en-
gage spring 17, one heing out ‘of contact
with spring 17 while the other is in eontact
therewith, as armatnre 14 is operated, con-

tact” 18 -being normally in contact with.
spring 17.  Of course T wish it to he under-.
“stood that-these contact .members 17, 18 and,

19 mayv be given various adjustments as de-
sired, so that they will make or break con-
tact with each other at any desired part of
the operation of the ringer armature 14, A
condenser 20 is conuected from contact 19

. to-spring 17, and also normally in a series
cirenit with the eoils 10 10 of the.ringer, eon--

tact spring 17, and limbs 1 and 2 of the line.
The souree of clectricity F, preferably a
hattery, is normally connected throngh a
key (¢ to limbs 1 and 2 of the line, (in. Fig.
1 when ealling plug T is connected: with .a
line) the positive pole 7 of T heing prefer-
ably connected to limh 1, and- the negative
pole 8 to Himbh 2. Key G is adapted to ve-

verse the poles of hattery I on the line when.

depressed, springs 21 and 22 then disengag-

‘invention.

A signaling device D is-

1,000,340

ing contacts 23 and 24, respectively, and en-
gaging contacts 25 and 20, respectively. Re-
versing the battery IS on the line, as stated,
operates the ringer It as will be hereinafter
described. t

The apparatus shown in connection with
line B ig the same as that shown in con-
nection with line A, exeept for the ringing
apparatus at the substation B which is an-
other form of the ringing apparatus of my
In Fig. 3, when spring 17 en-
gages contact 19 it opens the line circuit at
condact, 18 and shovt-civenits the condenser
20 on iteelf only, while with the apparatus
shown at snbstation B, spring 17 engaging
contact 19 opens the line circuit at contact
18 and short-circuits the condenser 20
through the ringer coils 10 10, contact 19
being connected between the ringer coils 10
10 and limb 2 of the line, at 27, to accom-
plish this result. instead .of to the other
side of the ringer coils 10 10 as shown in
Fig. 3. o : .

In the plug-cord connecting circuit of Fig.
1 the connecting plugs H and I are normally
connected together through repeating coil K,
in the usual manner, tip strands 28 and 29
being connected together through windings
52 and 33 of repeating coil K, and sleeve
strands 30 and 31 being connected together
through windings 84 and 35 of the coil K.
The central source of electricity is bridged
acrass the main strands of the plug-cord eir-
euit between windings 32 and 33 and wind-
ings 84 and 35. The operator’s’ transmitter
36 and receiver 37 may be bridged across

70

75

80

85

90

95

100

the plug-cord circunit. in the wsual manner, -

by springs 40 and 41 of the listening key en-
gaging contacts 38 and 39, respectively,
when depressed.  The ringing key ¢ is con-
structed and connected to disconnect the

main strands 29 and 31 of connecting plug
T from the vepeating coil XX, and to reverse -

the poles of battery I on the strands 29 and
31, when depressed, springs 21 and-22 dis-
engaging contacts 23 and 24, respectively,
which are connected to poles 7 and 8, re-
spectively, 'of battery To, and engaging con-

tacts 25 and 26; respectively, which are:con-
nected to poles 8 and 7, respeetively, of bat--

tery T, . .
Tn Fig. 2 T have shown a transfer cirenit

| adapted to he used with the system of Tig.

1, for transfoerring the calls and connections
from one switchboard to another, or between
different sections. of  the same switchboard.
The jack O, is provided with tip and sleeve
contnet springs 48 and 49, respectively,
which are connected to Timbs 50 and 51, re-

epoetively, of the transfer cirenit, which .

105

110

115

120

125

limhs terminate in tip and sleeve strands -

52 and 53, respectively, of transfer plug J.
A transfer signaling device' M is connected
from tip spring 48 of jack C,, through =

plug-seat switch 54-55 at plug d, to limb'5‘1 v

130
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o

of the transfer circuit. Jack C, and plug
I are.at one operator’s position and plug .

- and ringing key N are at another operator’s

“transfer plug J when depressed, the same.

osition, or at another switchboard. Ring-
ing key-N is andapted to reverse the poles of
battery E on the main-strands 52-and 53 of

- 88 key G reverses the poles of battery E on

10

15

20

26

strands 29 and 31 of plug I, springs 56 and"

57 disengaging contacts. 58 and 59, respec-
tively, and engaging contacts 60 and 61, re-

-spectively. - :

The operation of the system is as f()Iloxirs'.
If :subseriber ‘A desires-to talk with sub-

scribér B,.he lifts his telephone: receiver off
.6f the switch-hook; in:the usual'manner, and

thereby :¢loses -a: cifcuit’ of  battery E from

pole 7. through dontaets 5 and 6; signating:|

device D of line-A;, limb:1-of the line, sub-
station' A; 1imb° 2 'of the line; jack spring 4,

4nd contact 9-to pole 8 of battery E, which.
cauges current to flow over this circuit: from’
battery E sufficiently to actuate thesignaling,

device D and cause same to give a signal-for
connection. :-In answer to the line signal of

. signaling’ device: D, the operator ingerts ar:

30

35

swering plug Hinto jack C of line A, there- |

by disengaging jack spring 4 from contact

9, and engaging the spring 4 with-contact ¢
which_is thereby disengaged from contact:
. 5. Now the c¢ircuit of battery E-is closed

thro_u(%h winding 32 of repeating ¢oil K, tip
stran

substation A, limb 2 of the line, jack spring

4, sleeve strand: 80, 'and winding 34 of ie-

‘ Eeai—ing coil K, the signaling-device D being
" “bridged across this circuit from jack spring

- 40

. 8 throvigh the device ID and contact 6 to jack

spring 4, and shunted by the relatively low
resistance of the line so as to render:it in-

capable of displaying a signal. . The op-

- erator now depresses her listening key ‘which

connects her telephone get across the main

. strands of answering.plug H in the usual

45

manner, for conversation: with Subscriber A.
‘When “the .operator learns from: subscriber

" A that he wishes connection with subscriber

50

55

B, she inserts the calling plug T into jack’

C of line B and thereby closes a cirenit of
battery E from pole 7, through winding 33
of repeating -coil K; contact 23, spring 21,
tip strand 29, jack spring:3, signaling de-
vice D of line B, contact 6; jack spring 4,
sleeve strand 31, spring'22, coritact: 24, and
winding 35 of repeating coil K, to pole &

-of battery E. The' current now flowing
through this circuit energizes the signaling”
device D and.causes same to display a sig-

" nal, the Hiie ¢ireuit heing open at substation

80

.'6 5

‘B and therefore not shunting the device 1) |
fo render same inoperative. When plug T .

is inserted into jack C of-line B, it.switches

the circuits the same. as described abo¥é in -
..connection  with plug H and jack C of line

A, thus changing the circuit of signaling

cpulled over by spring 15, as shown in Fig.
3, + Thig arrangement keeps the.cireuit of

28, jack spring:3, limb 1 of the line,

device D from a series circuit of the line to -
a bridging circuit of the line. The operator
now depresses her ringing key G, cdausing = .
springs 21" and 22 to disengage contacts 28
‘and 24, respectively, and to engage contacts’ 1o
25 and 26, respectively, to veverse the poles -
of ‘battery E on the lne of subseriber' B to
ring the ringer F at-his snbstation” as his
calling signal. o C -
The operation of ringer F will now be de-

75
scribied in-detail, by reference more particu: -

{ larly to Fig.:8, as follows: The normal cir-

cuit from:Dhattery E to ringer F ‘i “from "
positive pole 7, through contact 23, spring *
21, limb 1, contact 18, spring 17; condenser.go
20, ringer coils 10 10; limb 2, spring 22, and’
contact 24, to negative: pole 8 of battery I, -
condenser ‘20 keeping this eireuit open and -

‘thereby keeping current from battery E

from flowing.. "When this ‘circuit connec- 85
tion -is - first - established, condenser. 20 is-

charged; the impulse of current ‘charging.

same tending to energize the ringer F.  To
keep the armature 14 of the ringeér from
operating, it “is. preferable to employ a-
spring 15 to keep ‘the armature” 14 pulled
to the position te which the said impulse of
current would operate same -if it: were mot

90

95
battery ¥ open: at the substation and does not"
allow: the ringer to operate. When it is de-" .
sirable to operate the ringer F from battery
‘K, it is necessary simply to depress the ring-
ing key: G which -reverses-the poles of bat: 100
tery T on limbs 1 and 2 of the:line, ag-above
described, and thereby charges the con- . »
denser 20 by an impulse of current in the
opposite direction, whiech impulse-energizes ..
the. coils 10:10 of the ringer so that they act 105 -
against-the polarizing spring 15 and operate -
the armature 14 so that the clapper 13 +-
strike$ one of the bells 12. . This operation . -
of. the armature 14. disengages spring - 17
from contact 18 and engages'it with contact
19. . When spring 17 disengages vontact 18 -

110

+it opens the citeuit of the Tine, and when it

engages contact 19 it short-circuits the con-: .
denser 20 through spring 17 and contact 19, .
thereby discharging the condenser, immedi- 115
ately after which spring 15 pulls-the arma-
ture. 14 -back to its: original position, thns-

“causing clapper 13 to strike the other bell 12,

As spring 17 reéngages ‘contact 18 the con- -
denser 20 is again charged and tlie armature 120
14 is again operated as at. fivst. 'Then the -
condenser is.again discharged and the arma-
ture is again pulled back to its original po-
sition. This operation bf the device coritin-
ves until either ‘the current is removed, ar
the poles of battery E reversed back to their
original relation with the line. When it is
desired to stop the ringing, the key G is re-
stored to its normal position. o

At substation B T have shown a -circuit

/

125

130
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arrangement whereby the condenger 20 is
dischar%‘ed back through the ringer coils
10 10, the discharge circuit being from the
condenser 20, through coils 101, connec-
tion 27, contact 19, and spring 17, back to
condenser 20. With this arrangement it
will be seen that the ringer coils 10 10 are
supplied. with ‘an alternating current, (in-
stead of a pulsating current as in Fig. 3)
from a source of direct current, which op-
erates the ringer I' practically the same
as the ordindry alternatin%-current ringing
generators do, It will also be seen that
each charge of electricity in the condenser
20 gives the ringer two separate and com-

plete ogerations, one operation being -pro--

duced by the charge of electricity as it

- charges the condenser, and the other opera-

20
256
“20

3b

tion being produced by the same charge of

.electricity as it is discharged from the con-

denser 20 back -through the ringer coils
10 10 in a reversed diréctioni In other
words, each impulse of current over the line
is utilized twice in the ringer F. In case
the spring 15 is used on the ringer F of sub-

station B, the discharge from the condenser .

20 will act with it, or will assist it. . .

. It will be seen” that with the above-de-
scribed ringing apparatus and circiit ar-
rangements, either that shown in Fig. 3 or.
at snbstation B, the main line circuit 1s open
while the condenser 20 is-being discharged.
This keeps the current comsumption to a
minimum and eliminates the waste of cur-
rent which would necessarily be present if

* the line circuit were not opened. ~ With my.

.40

arrangement the only current necessary is
that to-charge the condenser, which is a very
small amount in ordinary telephone ringing
systems.. . - = :

By the use of the _appﬁratus and circuit
arrangements of my present invention I am

“enabled to do.away with the ordinary ring-

45

ing apparatus. at the central station of a.
telephone system and ring the subscribers’
alternating-current ringers or pulsating-
enrrent ringers from the common source of
direct curvent at the central station. . It
will also be seen that by the use of my in-
vention T am enabled to keep the telephone
lines of a”system normally charged with a
central source of direct current to enable

.the subscriliers to signal the central station,
.and to signal the subseribers from the same

55

60

source when desived, without normally. los-
ifig any current from the source. - I may
aldo use this same gource for-supplying the
substation transmitters with current for
talking purposes. : o

-~ With this improved ringing apparatus of
my presént invention; it will be scen that

the noise on the lines of a telephone system, |

“due to the indnction of the ordinary alter-

65"

nating-current or pulsating-current ringing
apparatus, is done'away with. In ringing

. 1,000,340

subscriber B, as jﬁsb described above, the
operator also restores her listening key to

its_normal position. After ringing sub--

seriber B. the ringing key G is also restored
to its normal position. When subscriber B

‘responds to his call and takes his receiver.
from the switch hook, he closes the circuit’

of battery E over his line and thereby causes

70

the latter to shunt the signaling-device D .

which is now bridged across his line as-de-

75

scribed, and extinguish its signal. Now the :

subscribers A and B are connected for cen-
versation with each other, both of the sig-
nals D D for the respective lines A and B
being inactive. When the conversation. is
completed and subscriber A hangs his re-

80

ceiver upon its switch hook, he breaks the -

circuit of his line at his substation and

thereby takes the line shunt away from: his

signaling device. D and allows the latter to
operate by means of current from battery E

85

over the circuit 32, 28, 3,D, 6, 4, 30 and 84,

to display a signal for disconnection. When
subscriber. B hangs his receiver upon its

switch hook he causes his signaling device.

D to display a signal for disconnection, in
a manner similar to that just deseribed for
subscriber- A. If either subscriber A or B

90

now desires to signal the operator for any

purpose, he may operate his signal D inter-

| mittently by ralsing and lowering his switch

hook in the usual manner. When the opera-
tor receives both disconnect signals, she
withdraws the plugs H and I from their

‘respective spring jacks and thereby extin-

guishes the supervisory or disconnect sig-
nals D D and restores all circuits and appa-
ratus to their normal condition.

If subscriber A has called for subscriber .
B and the latter is on another switchboard,:

or his jack is out of reach of the A:line op-
erator, then it is necessary to use the trans-
fer circuit of Fig. 2 for making the connec-
tion. - In this case the A-line operator in-
serts the calling plug I into the transfer
jack -C, which exﬁengs the. cord circuit to
transfer plug J at the B-line position.. Then
the A-line operator instructs the B-line op-
erator (in any suitable manner) to insert
the transfer plug J into jack C of line B.

95

100

105

110

115

‘When plug I is inserted into jack C,, a cir- -
cuit is closed. from pole 7. of battery E

through winding 33, contact 23, spring 21, -

tip strand 29, jack spfing 48, signaling device

M at the A-line position, plug-seat switch
-contacts- 55 54 at the B-line position, con-

duetor 51, jack spring 49, sleeve strand
31, spring 92, contact 24,.and winding 35, to
pole 8 of battery I, which causes signaling
device M to operate by current from bat-
tery IS and thereby display a signal. -

12¢

125

- When the B-line operator inserts plug J |

into jack C of line B, she operns switch con-

tacts : 54 55, thereby opening the ‘circuit

through signaling device M and extinguish-. *°% - - -

136
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ing its signal to indicate to the A-line oper--
ator that the plug J has been removed from
its seat for connection with line B, and also
switches the circuits of line B as described
5 in‘connection with line A when plug H is
‘inserted “into’ jack C thercof. The signal-
ing ‘device' D of line B now operates and

displuys a signal, the circuit of line B be- .

‘ing open at the “substation.: The B-line
operator now depresses her ringing key N
and’ thereby rings the ringer I} at substa-
“tion B, as fully described above. ~When
subscriber B ‘is rung sufliciently; the ring-
ing key N is restored to its normal position.
15 When ‘subscriber B responds and lifts his re-
ceiver from the switch-hook, he closes the
ciréuit of his'line’as a relatively low-resist-
“mnee shunt avound his signaling device D
and thereby deénergizes D and extinguishes
its signal which Indicates to the DB-line
gperator ‘that subscriber B has answered
His ‘eull. ; The ‘talking - circuit between -sub-

seribers A dhd "B’ now' includes line A,

10

20

the éord circuit of Fig. 1, the main strands.

25

50-and 51 of the transfer circuit of Fig.
9, and line’ B.  When the conversation
is ‘compléted and subscriber B hangs his re-
“ceiver upon its switch hook, he breaks the
cireuit of his line at his substation and
thereby fikes the line shunt away from his
igrialing dévice I which now operates, duc

o the removal of the line shunt, by enrrent
“from battery T over the cireuit from pole 7,
thirough winding 33, contact 23, spring 21,
tip strand 29, jack spring 48, conductor 50,
contact 58, spring 56, tip strand 52, jack
spring 8 of line B, signaling device D, con-
‘tact 6, jucle spring 4, sleeve strand 53, spring
57, contact 59, conductor 51, jack spring 49,
40"dlee¥e strand 31, spring 22, contact 24, and
“winding 35, to pole 8, and thereby conveys
to the B-litfe opeiator the signal for discon-
nection. The I3-line operator now with-'
draws plug J from jack ¢ of line B and
45 thereby broales the cireuit of battery 1 from
ignaling device I and extingiishes its, sigr-
‘1 “the ‘same tiie restofing the cireuits
to their normal condition. * .
plig J'is replaced to its plug
) oses fhe contacts 54 55 and-therehy
“aloses’ the civenit: of battery 10 through sig-
paling device M, over the cireuit Tiereinbe-
_fore describéd, which therenpon displays a
~ “signal "to indicate to the ‘A-line “operator
55 ‘that” the plug’ J hag been removeld Trom its
SJack. “When thie A-line oporator receives
this signal she withdraws the plug I from
“the jack €, and thereby disconneets batlery
R from signaling device M ¢ nish
60 qtg wig hg qher A gives his dis-
' ye usnal manner, where-
' , s operator “withdraws the
I from his. jack C and thereby re-
fte'and apparatus to their nor-

.35

Upbit -
Tng
o -gfégrg all eiren

T and extinguishes

If desired, the transfer circuit may :be
provided with a listening key similar to that
of Fig. 1, to enable the B-line operator to
cut in on the line and talk to the subscribers,
‘For the ringer 1! T may use any suitable 70
“polarized” ringer. If desired 1 may use
an ordinary alternating-current ringer apd
f)lace'it in such a position that gravity will
1old the armature 14 to one of the poles 16
18, In this case the adjustment of the po- 75
larization will depend upon the position of
the ringer., - B R
For the signaling devices D, D and M, T'
may use an electric signal lamp in_series
with an impedance, a relay. controlling a 80
signal, or any suitable electrically operable
device. For the battery E I may use a
suitable direct-current genérator if desired.”
In this invention I do not wish to be lim-
ited to the exact details, nor fo the particu- 85
lar apparatus, herein shown, as many modi-
fications may be made thercin without de- .
parting from the scope of the appended ™

claims:

‘What T claimniasimy:invention is: « . 90
1. A telephonc line extending to’ a sub-
station, a polarized alternating-current. .,
ringer at the substation, a source of divect

current impressed upon the line, a condenser

“at- the substation to normally keep current 95

from flowing over the line, and switching -
mechanism whereby the condenser is alter-...
nately charged and discharged through ‘the ™
ringer when' the polarity of the said source
is reversed on the lime, Whereby tle ringer 100
is rung continuously, the said ‘mechanism
opening the ecircuit of: the line while the, .
condenser is being discharged. ERE
2. A primary clreuit comprising a’polar-
ized signaling device, a coidenser and® a 105
source of direct current, a secondary circuit
vomprising the said device and’ the con-..

Aenser, and’ switching mechanism operated” "

by the said device. when the proper polarity

‘of {he said source “is “impressed -thereon, 110

whereby the gaid primary and secondary -

1 cirenils are opened . and closed internfit-.,

tently, to produce pulsations of currént of =

Copposite polarity through the said deviee.”

3. A primary civeuit coniprising a polar- 118
ized electrically-operable device, a condenser
and ‘a source of electricity; n secondary cir-. -
cuit comprising the said’ devien and-con- .
denser, and switching meehanism operated -
by the said deviee when the proper polarily 120
of the said source is imipressed thereon,
whereby , the said primary and secondary - .
cireuits are opened -and | closed intermit-
tently during the operation of the said de- .
viee, the condeniser being thereby alternately 125
charged and discharged’ through: the siiid
deviee. - : e o lap

4. An -electrical signaling line, a sourde
of signaling current, ‘switching mechanisi

! for applying current of réquisite polarity to 13¢

e
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the - line, and a substation on the line
equipped with a polarized signaling device,
a condenser, and switching mechanism
adapted to be actwated by the said device
5 to open the circuit of the line and close the

condenser circuit through ‘the said device, .

intermittently, substantially as set forth.
5. A telephone line’ circuit, a signaling
battery at the central station, switching
10 mechanism for applying battery current
of requisite polarity-to the line, a substation

on the line equipped with a polarized signal

bell and a condenser in cirenit therewith, a
local circuit for the condenser, and switch
15 contacts controlling the circuit of the line
and the local circuit of the condenser, alter-
nately engaged to effect the actuation of
said bell,
6. In a telephone system, the combination
20 with a telephone line extending from a sub-
station to a central station, of a polarized
ringer and associated condenser at the sub-
station, mechanism controlled by the ringer
for opening the said line circuit and gimul-

25 tancously effecting "the discharge of the

condenser, and means at the central station
for applying current of requisite. polarity
to the line to effect the operation of the ap-
paratus at-the substation.

30 7. The combination with a telephone line,
of a source of direct current, switching
mechanism adapted to apply the current to
the line, a substation on the line equipped

- with a polarized ringer and condenser nor-

85 malty connected to the line, and cireuit-con-
trolling mechanism adapted to be actuated
by the ringer to sever the line and short-cir-
cuit the ¢ondenser through the ringer, inter-
mittently, substantially as set forth.

40 8. A signaling cireuit compriging a line, |

polarized signéling apparatus, ‘and a con-
denser; and means for opening the said cir-
cuit and simultaneously: edusing the dis-
~charge of the condenser through the signal-
45 ing apparatus, intermittently, vnder favor-
" able electrical conditions, . S
© 9. An electrical cirenit comprising polar
ized apparatus and a condenser, and. mech-
‘anism controlled by the said apparatus for
opening the said cirenit and simultancously
causing the discharge of the condenser, in-
termittextly, under favorable electrical con-
ditions. - s . '
.~ 10. Axf electrical cireuit comprising a po-
55 Tarized electricdlly-operdble - device and a

condenser, and inechanisni ¢onfrolled: by the

said device for opening the said circuif and
simultaneously ‘causing the ‘discharge of the
condenser through the said devies, intermit-

tently, when a potential of proper polarity

1s impressed upon the circuit.

11. A series circuit comprising-a line, a

polarized electrically-operable - demice, and
,a condenser; a local circult for the said de-
-85 vice and condenser, and §witch contacts con-

- and .whereby the said series circuit is kept

trolled by the said device and adapted to
control the circuit of the line and the local
circuit of the said device and’ condenser, re-
gpectively, under favorable electrical con-
ditions, B

12. A" polarized electrically-operable de-

7

vice and a condenser connected in circuit -

therewith, a local circuit for the condenser,
and a plurality of switches controlled alter-
nately by the said device when a potential
of requisite polarity is impressed thereon, to
gontrol the main cireuit and the local, ¢ir:.
cuit of the condenser, respectively. '

7i

13. A Tline, a polarized 'electrically—opérf, .

able device and a condenser associated there-
with, automatically-actuated means con-
trolled by the said device for opening the
line and simultaneously effecting the dis-
charge of the condenser, and means for ap-
plying current of requisite polarity to-the
line to_ effect the operation of the ‘said de-
Vice. . _ o

14. A series circuit comprising a source
of direct current, an electricalfy-operable
device, aud a condenser; the condenser nor-
mally keeping the said cirenit conductively-
incomplete; and mechanism controlled by
the said device whereby the Iatter may be
operated continuously froni the said source,

continuously conductively-incomplete dur-
ing the gperation of the said device.

15. A primary circuit including. a polar-
ized electrically-operable device and a con-
denser, a secondary ecircuit including the
said device and condenser, and mechanism
controlled by the said device whereby the
sald eirenits are alternately closed, upon a
current of requisite polarity in one of the
said circuits. : - -

16, A’ primary cirenit including an elec-
trically-operable device, a condenser and a
source of electricity; a secondary circuit ii-.
cluding the condenser, and mechanism under
control of the said device whereby the said

81

8!

9(

.95

10
10

11

circuits ave opened and closed intermittently -

- during the operation of the said device, the

condenser being thereby alternately charged
and dischayged. '
17. A primary circnit including a polar-
1zed electrically-operable device, a condenser
and a source of electricity, a secondary cir-
cuit including the coudenser, and mechanism

11

under control of the said device whereby the. -

said circuits are opened and closed intermit-
tently when the proper polarity of the said

source is impressed upon the primary cir-

cuit, the condenser being thereby alternately
charged and discharged. _ o '
18, A primary circuit including an elec-
trically-operable device, a condenser and a
source of electricity, n secondary eircuit in-.
cluding the said device and condenser, anil.
ruechanizm. under control of the said (_f_e_vic,
whereby the said circuits s;;q-pparfn@d-’,’mg?

12

I
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- of supply is intermittently broken while the
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closed intermitteftly during the operation
of the said device, the condenser -being
thereby alternately charged and discharged
through the said device.

19. In an electrical system having an elec-
trically-operable device and a condenser ar-
ranged to be charged and discharged inter-
mittently during the operation of the said
-device, and also a souree of electrical supply,
means whereby the circuit of the said source

© discharge circuit of the condenser is closed,

15

20

25

30

20. .\ telephone line extending to a sub-
station, a polarized ringer at the substation,
a souree of direct current impressed upon
the line, a condenser at the substatien to
normally keep ewrvent from flowing ever
the Iine, and switching mechanism whereby
the dondenser is alternately charged and dis-
charged when the proper polarvity of the
said solirce 1s impressed- upon the line,
whereby the ringer is rung continuously.
the said mechanism opening the cirenit of
the line as the condenser is being discharged.

210 An electrical signaling line, a source
of signaling current, means for applying the
current to the line. and a substation on the
line equipped with a signal-initiating device,
a condenser, amd switching mechanism for
opening the circeuit of the line and sinul-

©taneocusly causing the discharge of the con-

35

40 -

45

50

b5

denser, intermittently, substantially as set
forth."

29, .\ signaling civenit comprising
polarized signaling apparatus, and
denser; and means for opening the said cir-
cuit and- simultanéonsly causing the  dis-
charge of the condenser, intermittently,
under favorable electrical conditions,
9300 signaling  cireuit  comprising  a
source of electricity, a signal-initiating de-
viee and a condenser, and meehanism for
opening-the said cireuit and causing the dis-
charge of the condenser, intermittently, du-
ing the operation of the said device. '
Coud. A signaling  civenit  comprising - a
sonree of electricity, a signal-initiating de-
vice and.a condenser, and mechanism for
opening tlie said cireuit and causing the dis-
c¢harge of the condenser through the said
device, intermittently, during the operation
of-the Iatler. ) ‘

5. The combination with an electrical
civenit comprising a zource of electricity, an
electricatly-operable device and a candenser,

a line,

. of mechanism for opening the said cireuit

i con-

v 4

and . causing the dischafge of the condenser,

intermittently, during the operation of the _

said device.
26. The combination with an electrical

60

cireunit comprisin% a source of electricity, an -
1

electrically-operable device and a condenser,
of mechanism for opening the said circuit
and causing the discharge of the condenser
through the said device, intermittently, dur-
ing the operation of the latter. T

27. A line circuit comprising a source of
clectricity, - an electrically-aperable device
and a condenser; a local cirenit for the con-
denser, and &witching mechanism under
control of the said device and arranged to
control the said line cireuit and -the local
circuit of the condenser.

28. A main circuit comprising a source
of electricity, an electrically-operable device

and a condenser, a local circuit for the con-
denser, and a plurality of switches con-

85

70 .

76

trolled alternately by the said device for |

controlling the said main circuit and the’

loeal civenit of the condenser. :

29. The combination with a source of di-
rect current and an electrically-operable de-
vice to be operated thereby, of means far
keeping the circuit of the said source con-

tinuously - conductively-incomplete -during
‘the operation of the said device., .

80

85..

30. An electrical circuit comprising a .

source of direct current, an velec’tricalli-_

operable device and a condenser; and mec
anism whereby the said device may be oper-

‘ated continuously from the said source, the

condenser and the -said mechanisin codper-
ating to keep the circiiit of the said source
continuously conductively-incomplete dur-
ing the operation of the said device. ‘
31. In a signaling circuit having a signal-
ing device and a condenser under control

thercof to be charged and discharged inter-.
mittently, and also a source of electrical

snpply, means under' control of the said
device whereby the circuit of the said source
of supply is intermittently broken while the

discharge civcuit of the condenser is closed.’

As inventor of the foregoing I hereunto
subseribe my name in the presence of two
subscribing - witnesses, this 19th. day of
November, 1906,

FREDERICK R,
Witnesses: R
Rowr, (v PArker,

Parriox J. Powers.

PARKER.
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