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To all whom it fnay concern: )

Be it known that I, Joun Erickson, a
citizen of the United States of Aineriga, and
resident of Chicago, Cook county, 1llinois,

have invented a certain new and useful Im- !

provement in Selective Signaling Systems,
of which the following is a specificaticn.

My invention relates to selective signal-

ing systems in general, but move pavticu-
larly to selective signaling systems adapted
for use in connection with party-line tele-
phone systems, and especially to selective
signaling systems in which alternating elec-
tric currents are employed for selectively
operating a plurality of signal-receiving
means over the same line. )
" My invention contemplates the provision
of certairf improvements generally; but as
there are several features- which are dis-
closed and covered in my previous applica-
tion Serial No. 274,491, filed August 16,
1905, it will be seen that my present inven-
tion is also more or less in the nature of
an improvement upon the selective signal-
ing system shown and deseribed in my said
prior application. .

" Generally stated, the object of my inven-
tion is to provide an improved and highly
efficient selective signaling system.

Special objects of my invention are to
provide an improved construction and ar-
rangement involving a plurality of electric

“bells or ringers connected with the same

line-circuit, together with double-wound re-

lays for controlling normally-closed shunts

or short-circuiting connections extending
around the said bells or ringers, and a call-
ing apparatus arranged at the central sta-

the said bells or ringers; to provide an im-
proved  construction and »
whereby the establishment of the particu-
lar line-circuit for ringing any given bell
or ringer serves also to automatically open
the normally-closed shunt or short-cirenit-
ing connection extending avound said bell
or ringer, and whereby the similar connec-
tions- extending around . all other bells or
ringers remain closed, thus insuring the de-
wired selective and non-interfering character

of the system; and to provide certain de-

tails and featnres of improvement tending
to increase the general efficiency and serv-

arrangement

iceability of a selective signaling system of
this particular character.

In the accompanying drawings, Figure 1
is o diagram illustrating a selective s nal-
ing system embodying the principles of my
invention, and showing a party-line having
four telephone subscribers’ stations thereon,
together with the operators’ selective call-

ing apparatus at the exchange or central

station. Ifig. 2 is an enlarged detail view of
one of the double-wound relays witly which

‘each subscriber’s apparatus is equipped, and

which control the shunt or short-circuiting
connections extending around the different
bells.

As thus illustrated, the construction and
mode of operation of my invention are as
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tollows: The several subscribers’ stations -

A, B, C and D are each provided with a
polarized ringer 2, 3, 4 and 5, respec-
tively; -and said stations, in the oxrder
named, are each provided in-addition with
two condensers ¢ and 7, 8 and 9, 10 and
11, and 12 and 13, and with a double-
wound magnet 14, 15, 16 and 17, respec-
tively, each of said magnets being pro-
vided with two pole-pieces 18 and 19, 20
and 21, 22 and 23, and 24 and 25, re-
spectively, and an armature 26, 27, 28 and
29, respectively. Each of said ringers 2, 3,
4 and 5, in the order named, is short-cir-
cuited through two springs 30 and 31, 32
and 38, 34 and 35, and 36 and 37, respec-
tively. . Between each of the armatures 26,
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27, 98 and 29, and one of the corresponding

short-circuiting springs 31, 33, 35 and 37
there is an insulating-pin 88, 39, 40 and 41
serving as a plunger for moving the corre-

sponding short-circuiting spring at proper

times. - liach line in the system terminates

“in a jack, such as the jacks 42, 43 and 44.
The stations are so designed that by press-

ing any one of the push-buitons 4b, 46, 47
and 48, while the plug 49 is connected with
any particular line—{he line leading to the

‘sub-station A, B, ¢ and D, for example—

some one of the four stations on said line
will be signaled. That is, the arrangement
is such that if the button 45 is pressed, the
station A will respond, and if each of the
succeeding buttons is likewise pressed, each
of the succeeding stations will correspond-

ingly be signaled in the same order.
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" To understand more clearly my inven-
tion, it will be advisable to follow the re-
sults accompanying the pressing of the indi-
vidual buttons. It will be-assumed, for the
sake of simplicity, that while the buttons
are being pressed the armatures of the gen-
erators It and F are in such positions that
the brushes 50 and 51 are negative, and that
the brushes 52 and 58 are positive; and the
conductor 54 will be known as the ‘sleeve-
conductor, and conductor 55 as the tip-con-
ductor. 'When the first button 45 is pressed
the sleeve-conductor 54 is, through the con-
ductor 56* and springs 56 and 57, placed in
connection with the positive terminal 52 of
the generator E, by way of the conductor
57  Alternating’ current will then flow

through each of the stations A, B, C and D

from the sleeve-conductor to the grounded
terminals G*,G?,G* and G, respectively, and
back to the generator E through the ground
terminal G. Each of the controlling-mag-
nets comprises. two indépendent magnetic
circuits—that is, the coils 58, 59, 60 and 61
- each controls a magnetic circuit which does
not include the pole-pieces 18, 20, 22 and 24.
- Likewise, the coils 62, 63, 64 and 65, and 66
and 67 control magnetic circuits that do not
include the pole-pieces 19, 21, 23 and 25.
However, the magnetic circuits, in the con-
trolling-magnet 14, identified with the pole-
pieces 18 and 19, use in common a magnetic
conductor 68; likewise, magnetic circuits in-
‘dividual to the pole-pieces 20 and 21 re-
spectively include also a common magnetic
conductor 69; likewise the magnetic circuits
. through the pole-pieces 22 and 23 comprise
.in common a magnetic conductor 70; and
the magnetic circuits identified with the
pole-pieces 24 and 25 also use in common
a magnetic conductor 71. Therefore, at the
first station A, when the current passes
through the condenser 6, springs 30 and 31
and the coil 62 to. ground G, the armature
26 is attracted by thé pole-piece 18, since
the magnetic circuit includes the pole-piece
18 and magnetic conductor 68, upon which
latter the armature 26 is supported; said
armature, as well as the atmatures 27,28 and

29, being of magnetic material. As soon as

the said armature 26 is attracted, the springs
80 and 31 are separated by the plunger 38
which, since the armature 26 is pivoted cen-
trally at the point 72, is bound to travel di-
rectly away from the pole-piece 19. The
short-circuit being removed from across the
ringer 2, the current will then flow through
said ringer instead of through the springs
80 and 81 as at first. The natural result is,
then, that the signaling apparatus at this
first station becomes energized, since after
tthe short-circuit is removed, the current can

_~do nothing but flow through the ringer 2.

At the second station, the current passes

65 through the coil 63 to ground G? from the

been described, then, 1t is very

984,20%

sleeve-conductor 54, by way: of the con-
denser 8. Said coil 63 becoming energized,
the armature 27 is retained in its normal
position: by the magnetic force developed
ab the pole-piece 20. The bell 8 is not rung
because no current passes through it since
there is no difference of potential between
the condenser 9 and the ground G?; and
even were there a difference of potential, then
the current would pass by way of short-cir-
cuiting springs 82 and 83, rather than
through the ringer. It will be understoqd,
of course, that the armature 27 is pivoted
centrally, the pivot being shown at 73, In
the third station the current passes from the
sleeve-conductor 54 through the condenser
10 and the coil 65, conductor 74, coil 60,
springs 35 and 34 to ground G*® In this
case, both the cores 22 and 23 become mag-
netized, but because of the air-gap between
the armature 28 and pole-piece 23, the force
holding said armature against pole-piece 92
is greater than the force t'ené)ing to. pull
armature 28 from said pole-piece 22, about
the pivot 75, and toward pole-piece 23. In

addition, the tension of the spring 35 has

a tendency to assist the force at the pole-
piece 22. The armature 28 being, therefore,
retained in its normal p sition, the short-
circuit across the terminais of the ringer 4,
through the springs 84 and 35, is not re-
moved, and said ringer is, therefore, not
energized. At the fourth station D the cur-
rent passes from sleeve-conductor 54 through
the condenser 12 and springs 86 and 37,
through the coil 67, conductor 76, coil 61 to
ground G* Therefore, the
and 25 become magnetized, but owing to
the air-gap between the former pole-piece

-and armature 29 the magnetism at pole-

piece 25 overbalances the magnetism at pole-
piece 24 in a tendency to rotate armature 29

“about pivot 77; and the armature 29 remains

in its normal position. Since the springs
36 and 37 remain in contact, the short-cir-
cuit aeross the ringer 5 is not removed, and
the current, instead of passing through said
ringer, cuts across through said springs with-
out energizing the ringer. From, what has
_ lain that
by pressing the push-button 45 only one sta-
tion—station A—is signaled.

If the second push-button 46 is pressed,
the teriainal 51 of the generator Fis con-
nected with the . tip-conductor 55 ‘through
the conductor 78%, springs 79 and 78, and

conductor 79, The current then, at the first-

station, passes from ground G* through coil
58 to condenser 7.
magnetized, and the armature 26 is held

~against - the: pole - piece 195" therefore, the

springs 30 ‘and 31 remain closed. But even

were the springs 80 and 31 .separated, the,

ringer 2 would not be energized; simce its
terminals are not included in a live drexit.

Said coil 58 becomes.
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At the second station, however, the current
in passing from ground G* through coil 59,
springs 32 and 33, condenser 9 to tip-con-
ductor 55, magnetizes the. coil 59; and the

armature 27 is drawn by the pole-piece 21

about the pivot 78, se that the plunger 39
separates the spring 33 from the spring 32
At onice the current is switched through the
ringer 8 which, of course, will be rung. It

is evident that the circunit of the ecurrent at

this station passes from pround G* through
coil 59 to ringer 8 and condenser 9 to the tip-

conductor 35. At the third station, the cur-

rent passes from ground (3* through the
short-circuiting springs 34 and 35, through
coil 60, conductor 74, coil 64, condenser 11 fo
In this case, alsp,
both the coves 22 and 23 become magnetized,
but the air-gap between the pole-piece 28
and arinature 28 renders the magnetic pull
at the pole-piece 23 wealer than the pull at
the pole-piece 22, and the sp %5, through
the plunger 40, assists i oming the
pull at the pole-piece 2t

ture 28 remaing inactive, a
not ring. I& will be un
coils 60, 64 and 65 are all of the same mag-
netizing power. At station D the ourrent
passes from ground G through the coil 81,
conductor 76 and coil 66, and thence through
condenser 13 to the tip-conductor 55. At
said station, also, both sections of the con-
trolling-magnet become magnetized as was
the case at station C. Owing to the air-gap
between pole-piece 24 and armature 29,
however, the pull exerted on armature 29 by
the pole-piece 25, assisted by the tenston of
the spring 37 in the same direction; over-
comes the pull of the pole-piece 24 about
the pivot 77. Naturally, since the arma-
ture remaing inoperative, and, furthermors,
since the terminals of ringer 5 are not in-
cluded in any magnetizing circuit, the ringer
at that stalion remains inactive. In this
way, when the button 46 is pressed, only the
ringer at station B is energized. Similarly,
when the third push-button 47 is pressed,
current passes from the ground terminals G,
G2, G%and G* through the various coils to-
ward both the sleeve and tip conductors,
simultanecisly. At the first station, half
of the current passes through ground (%, the
coil 58, and the condenser 7, arviving at the
tip - conductor’ 55 swhich, by -way of the
springs 80, 81 and 82, reaches conduetor 79*
and, therefore, the generator terminal 51.
The other path is from ground G' through
coil 62, springs 81 and 30 and condenser 6
to the sleeve-conductor 54, thence by way
of springs 81 and 82 to generator F.  Both
of the coils 62 and 58 become energized,
but owing to the air-gap between pole-
viece 18, and armature 26 said armature
1s retained by pole-plece 19, as has been
described in connection with some of the

nd ¢

- 984,908

other stations. The armature 26 remain-
ing inactive, the short-circuit across the
bell 2 is not moved; consequently, said bell
is not rung. At the second station, one
path that the current takes extends from
ground G* through coil 63 and the con-
denser 8 to the sleeve-conductor 54, and
thence over conductor 56* and through the
springs 81 and 82 to the terminal 51 of the
generator F.
ground G* through coil 59, short-cireuiting
springs 83 and 32, condenser 9, tip-conduetor
55, thence to conductor 78* and to the gen-
erator . Again both the cores of the con-
trolling-magnet 15 are magnetized. Since
the magnetizing forces of the coils 63 and 59

are the same, the armature 27 remains in-
active for the reason described in connection-

with station A; therefore, the bell 3 does
not ring, since the short-circuit through the
springs 82 and 33 is not removed, At the

The other current passes from

7¢

80

third station, however, only the coil 60 of -

the controlling-magnet 16 becomes magnet-
ized, and the armature 28 is attracted by
the pole-piece 23, which latter rotates the
former about the pivot 75.  The current at
this stotion passes from ground G° through
the short-circulting springs 84 and 35 and
coil 60 to the conductor 74. It then branches,

90

half passing through coil 64 and half 93

through coil 65; the magnetizing effect of
the coils 65 and 64 upon the core 22 is neu-
tralized, leaving the polé-piece 23, as was
stated, to do ils work. As soon as the
springs 34 and 35 are separated by the

planger 40, the current is forced to pass

through the ringer 4 on its way through coil
60, operating said ringer. -At the station I
the current comes from ground G+ through
coil 61 to the conductor 76. Here, also, it
‘branches into the coils 66 and 67, which are
so wound that under these conditions their
magnetizing tendencies upon the core are
neutralized,  Evidently, then, since only the
pole-piece 25 exerts a pull on armature 29,
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the latter ig retained inoperstive and the -

bell 5 remains short-circuited.

It is evident that the current that p.asses

through coil 66 reaches the tip-conductor 55
through the condenser 13, and the current
passing through the coil 67 reaches the
sleeve-conductor 54 by passing through the
springs 37 and 36, and through condenser 12.

)

Obviously, then, by pressing the button 47

the stations A, B and D are allowed to re: 1

main silent, station C being the only one to
respond. The only step remaining now is

to press the button 48, thereby placing the
conductors 54 and 55, respectively, through

the springs 86, 87, 88 and 89, in connection
with'the terminals 52 and 51 of the gener-
ators. - In this way, the negative terminal
51 of the generator F is placed.in connec-
tipn  with sleeve - conductor 54, and the
positive ‘terminal of the gemerator E is

115

130
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. placed in connection with tip-conductor 55.
Under such conditions, the said generators

are bridged in series across the line-conduc-
tors. At the different stations the coils are
so wound that all circuits between the

. ground-terminals G*, G*, G® and G* and the

10

15

generator-terminals 52 and 51 are balanced.
Currents, therefore, will not pass through
the ground return cirvcuit, but instead from
one line-conductor to the-other through the
stations. At station A, for instance, a cir-
cuit extends from the tip-conductor 53
through the condenser 7, magnet-coils 58
and 62, spring 31 and 30, condenser 6, to
the sleeve-conductor 54. Evidently, both
the coils 58 and 62 become magnetized, and
it has been pointed out that under such con-

_ditions the bell at the station will not ring.

. . At the second station the current enters the
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condenser 9 and passes through the springs
32 and 33, coils 59 and 63 to the condenser
8, and to the sleeve-conductor 54.
also, both coils 59 and 63 becoine magnetized,
and for the same reason the bell at the sta-
tion does not ring. At the third station the
current circuit may be traced from the tip-
conductor 55 through the condenser 11, coils
64 and 65, condenser 10 fo the sleeve-con-
ductor 54. It is evident that only the coils
64 and 65 become magnetized ; therefore, of
the two pole-pieces 23 and 22, only the latter
becomes magnetized. It has also been point-
ed out that these conditions do not enable
the bell 4 to ring. At the last station—sta-
tion D—the circuit may be traced through

.condenser 13, coils 66 and 67, through

springs 37 and 36 and the condenser 12 to
the conductor 54." Pole-piece 24, becoming
magnetized, attracts thé armature 29, rotat-

ing the latter about the pivot 77, and causing |

the plunger 41 to separate the spring 37
from spring 36. Thus the current that mag-
netized the coils 66 and 67, in order to con-
tinue its flow, is forced to pass through

ringer -5, causing the latter to produce a-

sound. Of course, the currents thrown on
tha line-conductors 54 and 55, by the closing
of the push-button, very rapidly alternates
in character; but it is clear to any ozne fa-
miliar with the relations of electric enrrents
and their magnetic effects, that the results
described in -assuming the generator-termi-
nals 52 and 53 are positive, and terminals 50
and 51 negative, for the time being, will be

"the -same. 1f the polarities of the said termi-

nals aré' reversed. It will be understood,
also, for instance, in connection with station

A, that when the coil 62 is magnetized alone,

and the springs 81 and 82 separated by the
armature 26 being attracted to said pole-
Pieee, the current that magnetized said coil
62 also-rings the bell 2; and notwithstand-
ing that said current is alternating, the mag-
netism developed in the pole-piece 18 is able
to retain the armature 26 against said pole-

Here,
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piece as long as the button 45 is pressed.’
Thus when the bution 45 is pressed, of the
short-circuits or shunts around each of the
ringers 2, 3, 4 and 5, only the short-circuit
around the ringer 2 is removed, and the cur-
rent that magnetizes the core 18 and attracts
the armature 26 passes cn its way through
the ringer 2, instead of across the short-cir-
cuiting loop that includes the springs 30
and 31. Similarly, when the second button
46 is pressed, only the armature of the con-
trolling-magnet at the second station B is
attracted, and only the ringer 3 will ring.
Likewise, when button 47 is operated the
ringer at the third station sounds an alarm,
because only at that station does'the control-
ling-magnet become operative to remove the
short-circuit from arcund the ringer (ringer
4) which. then receives the current tﬁ:t
causes it to become active. Finally, when

70
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85

the fourth button 48 is pressed, the armature

29 at the fourth station D becomes attracted
for reasons already described, and the cur-
rent on passing from onec Tine-conductor to
the other passes through the ringer 5 with
the desired effect. Clearly, then, if a line
has bridged across it only one station—sta-
tion A, for instance——it is possible to ving
that station by pressing the proper button,
button 45. Any one of .the other stations
may be retained across the line alone, and it
would be possible to ring said station by
pressing the proper butten. Also, two. sta-
tions only may be across the line, or even
three. As each station works absolutely in-
dependently of the other stations,there will
be no confusion in a system operating with
this arrangement, whether all the lines carry
the maximum number of stations or not.
My description has been confined to one line
whose conductors are designated as 54 and
55; but should there be another line pro/

90
95
100

105

vided with stations similar to the ones above .

described, terminating in the jack 43, for

‘instance, any one of said stations could be

signaled by removing the plug 49 from the
jack 42 and inserting it instead in the said =

‘jack 43, and by then pressing the proper

utbon.

Fig.-2 shows a modified form of the con-
trolling-magnets, inivolving the same prin-
ciples that have been described in the fore-
going—stations A, B, C and D. The modifi-
cation in struacture is the main feature. The
magnetic conductor 90 is'similar to.thé mag-
netic conductor 68 in station A, and is pivt

' otally secured from its lowet end to the yoke

01 that joins the coils 92 and 93. Said mem:
per is held in normal position against. the
En‘lﬁ—piece 94 or 95, as it may be desired,

v the tension of the spring 96 which, in con-

nection with spring 97, forms a short-cir-
cuiting means similar to the means embody-
ing the springs 31 and 30 in station A. The
same method of wiring-is carried out which

115
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has beex illustrated in Fig. 1. For instunce,
the coil 92 would take the place of the coil
58 in station A, and the coil 98 the place
of coil 62 at the same station. Tf employed
at station C, for instance, the windings 64
and 65 would be duplicated on the core in-
closed by the eoil 92. It will be borne in
mind that the generators should run in gyn-
chirenism, so that the effects described in the
foregoing may be true. It has been found
that good results are obtained bv having the

coils 58, 59, 60, 61. 62, 63, 64, G, 66 and 67
all of about 500 ohms resistahee each. Of

~course, after the armataves 26, 27, a8 and 29

#

30
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45
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- a part of the

are attracted, they are then returned to their
normal positions, when the magnetizing
force coases, by the springs 31, 33, 35 and 37.

With the exception of the bell at the sub-
seriber’s station C, all of the different sub-
seribers’ bells or ringers are bridged across
the complete metallie line-cireuit comprising
the porallel line-conductors 5k and 5. At
the said subseriber’s station C, however, the

hell 4 is included in the connection to ground,

rather than in the bridge between the two
sides of the line-cirenit. At the subscribers’
stations. A and B the relays have both of

their coils connected in series with the bell,

and in series with the two condensers, so
that both coils at ench station are in bridge
across the talking-circuit. At the stations
C and ‘D, however, the relays each have a
coil which is not included in the bridge, and
which is simply counected io ground. At
the stations b and I3, the ground connection
extends from between the coils on the two
cores of the reday. If a centralized source
of eurrent supply is eniployed for furnish-
ing the current for either talking or signal-
ing purpeses, or_for both, such battery cur-
rent is prevented by the condensers 6 to 13,
inclusive, from flowing through the bridges
in avhich the signal-receiving means are cox-

nected. Tt will be understood that any suit-

able, known or approved form of telephoue
instruments can be employed and associated
with the different signal-receiving means at
the different subscribers’ stations. Tu a tele-
phone system of this chavacter, any suitable
Fine and supervisory signals, for attracting
the attention of the operator, may be em-
ployed and operated in any suitable or well-
Tnown . manner. In the drawing, only
enough of the operater's cord-cireuit is
shown to illustraie the nse of the samne as

alling apparatus for sclec-
tively. operating the different signal-receiv-
ing; means focatedsat the different subscrib:
ers’ stations. In this case, also, it will be
understood 1hat the balance of the switch-
hoard operator’s apparatus may be of any
euitable or desired chavacter. 'The resist-
ance of the various ‘coils may, of course, be
varied or adjusted to suit the reguivements

of different cases. The two generators, con--

| grounded, and

S

nected and mrranged to simultancously de-
velop impulses in the same direction, are con-
neeted together in series and grounded at
a point between them. Vartous kinds of
switching devices can, of course, be
for connecting the generaters with the Iime-
cireuit.

T do not limit myself to the exact con-
struction shown and deseribed, as it is. ob-
vions that various changes and modifications
can be made therein without departing from
the spirit of my invention. :

What T claiin as my invention is:— .

L A selective signaling system compris-
ing a line-circuit, a plnrality of signal-ve-
ceiving means conpnected with the said cir-
cuit, and a ealling apparatus for selectively
operating sald signal-receiving means over
the said civeuit, said calling apparatus in-
cInding a conple of synchronized alternating
current generators, said generators being
connected in series and grounded at a point
between them, and each signal - recelving
means comprising an electric bell or ringer,
a normally-closed shunt or short circuiting
connection extending around said bell or
ringer. and means for automatically open-
ing up such shunt or short-circuiting con-
nection when the bell is to be rung.

9. A seclective signaling system  compris-
ing a line-circuit, a plurality of signal-re-
ceiving means connected with the said cir-
cuit, and calling apparatus for selectively
operating the said sipnal - receiving’ means

over the said circuit, said calling apparatus

including a couple of generatorg connected
in series and grounded
thewy, and each signal-veceiving means
comprising an _electric bell ox ringer, a nor-
mally-closed shunt or short-cireniting con-
nection extending around said bell or ringer,
and means for auntomatically opening an
holding open said shunt or short-cireniting
connection when the bell is to be rung. .

3. A selective signaling system compris-
ing a line-circuit, a plurality of signal-re-
cetving means connected with the said-cir-
cuit, each signal-receiving means being
grounded, and a calling apparatus for se-
Jectively operating the said signal-receiving
means over tie said eircuit, said calling ap-
paratus including a couple of - generators
conneeted in series.and grounded at a point
befween them, and each signal - recelving
means comprising an electric bell or ringer,
a normally-closed shunt or short-circuiting
connection extending avound said bell or
ringer, and means for automatically opening
and holding open
ing connection when the bell is to be rung.

= . . .. h .
4. A selective signaling system| compris-

ing a line-eireait, a plurality of signal-re-

celving means connected with the said cir-
cuit,

employed °

at a point between

each  signal - receiving “means being
a calling apparatus normally.
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disconnected from the said line-circuit, but

_adapted to be connected therewith for the

purpose of selectively operating the said sig-
nal-receiving means, sald calling apparatus
including a plurality of generators connect-

“ed in series and grounded at a point be-

tween them, togdther with a plurality of

ringing-keys controlling the flow of current’

from. the generators to the line-circuit and

‘corresponding in number to the said signal-

receiving means, and each signal-receiving
means comprising an electric bell or ringer,
a normally-closed shunt or short-circniting
connection extending around said bell or
ringer, and means for automatically opening
and holding open said shunt or short-circuit-
ing connection when the bell-is to be rung.

5. A -selective signaling system eompris-
ing a metallic line-cidenit, a plarality of sig-
nal-receiving means bridged across the said
circuit, each bridge being grounded, and a
calling  apparatus normally discounceled
from the said le-circuit, but adapted to be
connected thereto for the purpose of se-
lectively operating said signal - receiving
means, said calling apparatus including a
plurality of alternating current-generators
connected in series and-grounded at a point
between them, together with a plurality of
ringing-keys whereof one is adapted for in-
cluding one of said generators in series with
the. ground and one side of the line-cireuit,
another for connecting the other side of the
line-circuit in series with the ground and the
other generator, another for connecting one
of the generators in a ground-circuit includ-
ing both sides of the line-circuit in parallel,
and the other for connecting both generators
in series in a complete metallic circuit in-
cluding both sides of the line, and each sig-
nal-receiving means comprising an electric

- bell or ringer, a normally-closed shunt or
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short-circuiting connection extending around
said bell or ringer, and means for automati-
cally opening up such shunt or short-circuit-
ing connection when the bell is to'be rung.
6. A selective signaling system compris-
ing a metallic line-circuit, a plurality of sig-
nal-receiving means bridged across the said
line-circuit, each bridge being grounded and
including a pair of condensers arranged at
opposite sides of the signal-receiving means,
and a calling apparatus for selectively op-
erating the said sighdi-receiving mearns over
the said line-circuit, said calling apparatus
including;a. plurality of alternating current-
generators-connected in series, and each con-~
nected with ground, together with a plural-
ity of selective ringing keys corresponding

in number to.the signal-receiving meéans, and
‘adapted for connecting up the generators in’

as many different circuits as there are sig-

nal-receiving means, and each signal-receiv-
ing’ means comprising an electric bell or

ringer, a normally-closed shunt or short-cir-

vH4,203

cuiting connection extending around said
bell or ringer, and means for automatically
opening up such shunt or short-circuiting
connectron when the bell is to be rung.

7. A sclective signaling system compris-
ing a complete metallic subscriber’s line, a
spring-jack in which the said line terminates,
a cord circuit provided with a plug adapted

70

Tor insertion in said jack, a plurality of al- -

ternating current - generators connected in
series and grounded at a point -between
them, a plurality of keys for variously con-
vecting the generators with either one or
both sides of the cord-circuit, and a plural-
ity of signal-receiving means bridged across
the said line, each bridge being grounded,
and each signal-receiving means being
acdapted to be operated by its alletted key
and no other, and each signal - receiving
wéang comprising an electvie bell or ringer,

a normally-closed shunt or shovt-clecniting

conneetion extending avonnd said bell or
ringer, and means for automatically open-
ing np such shunt or short-cireniting con-
neetion when the bell is to be rung.

8. .\ selective signaling system comprising
a complete metallic subscriber’s line, a plu-
rality of signal-receiving means bridged
across the said circuit, each bridge being
grounded and including a pair of condensers
arranged at opposite sides of said signal-re-
ceiving means, and a calling apparatus nor-
mally disconnected from the said line, bus
adapted to be connected thereto for the pur-
pose of selectively operating the said signal-
receiving means over the said line, said call-

ing-apparatus including a plurality of alter- -

nating curtent - generators, together with
switching devices adapted for variously con-
neeting one or more of said generators with
either one or both sides of the line-circuit,
and whereby said generators may be con-
nected up in as wmany different circuits as
there are signal-receiving means, each sig-
nal-receivingumeans being responsive only
when its allotted line-circuit is eclosed, and
each signal-receiving means comprising an

clectric bell or ringer, a normally - closed

shunt or short-circuiting connection extend-
ing around said bell 'or ringer, and means
for automatically opening up such shunt or
short-circuiting connection when the bell is
to be rung. . N .

9. A selective signaling system compris-
ing a line-circuit, a plurality of signal-re-
ceiving means connected with the said eir-

. cuit, and a calling a}iﬁparatus for selectively

operating said signal-receiving meéans over
the said circuit, said calling apparatus in-

cluding a couple of synchronized alternat-

ing current generators, said generators le-
L5 O 7 h ;

ing connected in series and grounded at a
point between them, at least one of said sig-

nal-receiving means comprising an electric -

bell o1 ringer, a \normally-closq_d shunt or
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short-circuiting connection ¢xtending around
$aid bell or ringer, and means for automati-
cally opening up such shunt or short-circuit-
ing counection when the bell is to be rung.,

10. A selective signaling system compris-
ing a line-circuit, a plurality of signal-re-
cerving means connected with the said cir-
cuit, and calling apparatus for selectively
operating the said signal-receiving iheans
over the said circuit, said calling apparatus
mecluding a couple of generators connected
in series and grounded at a point between
them, at least one of said signal-receiving
means comprising an electric bell or ringer,
a normally-closed shunt or short-cireuiting
connection extending arvound said bell or
ringer, and means for automatically open-
ing and holding open said shunt or shoxt-
circuiting connection when the bell is to be
rTung. _

11. A selective signaling system compris-
ing a line-circuit, a plurality of signal-re-
celving means connected with the said cir-
cuit, each signal-receiving means being
grounded, and a calling apparatus for se-
lectively -operating the said signal-receiving
means over the said circuit, said calling ap-
paratus including a couple of generators
connected in series and grounded at a point
between them, at least one of said signal-ve-
ceiving means comprising an electric bell or
ringer, a normally-closed shunt or short-cir-
cuiting connection extending around said

- - bell or ringer, and means for automatically
35

opening and holding open said shunt or
short-circuiting connection when the bell. is
to be rung. '
12. A selective signaling system compris-
ing a line-circuit, a plurality of signalre-
cerving means connected with the said cir-
cuit, each signal-receiving means - being
grounded, and » calling apparatus novmally
disconnected from the said Hne-civeuit, but
adapted to be connected therewith for the
purpose of selectively operating tlie said
Signal-receiving means, said calling: appara-
tus-including, a plurality of generators con-
nected inigeries and grounded at a point
betwéen them, together with a plurality of
ringing keys controlling the flow of current
from the generators to the line-¢ircuit and
corresponding in number to the said signal-
receiving means, at least one of said signal-

‘receiving means comprising an electric bell

or ringer, a normally-closed shunt or short-

. circyiting connection extending around said

60

~said" circuit, each bridge being grounded,.

65

bell or ringer, and means for automatically
opening and holding open said shunt or
short-ciréuiting connection when the bell is
toberung. . - ¢

13. A selective signaling system compris-
ing. a metallic line-circuit, a plurality of
signal-receiving means bridged across the

and- g calling apparatus pormally discon-

nected from the said line-circuit, but adapt-
ed to be connected thereto for the purpose of
selectively operating said signal-receiving
means, said calling apparatus including a

plurality of alternating current-generators

connecttd In series and grounded at a point
between them, together with a plurality of
ringing-keys whereof one is adapted for in-
cluding one of said generators in series with
the ground and one side of the line-cirenit,

another for connecting the other side of the.

line-civcuit in series with the ground and
the other generator, another for connecting
one of the gencrators in a ground-cireuit in-
cluding both sides of the line-circuit in par-
allel, and the other for connecting both gen-
erators in series in a complete metallic cir-
cuit including both sides of the line, at least
one of said signal-receiving means compris-
ing an electric bell or ringer, a normally-
closed shunt or short-cireuiting connection
extending around said bell or ringer, and
means for anfomatically opening up such
shunt or short-circuiting connection when
the bell is to be rung. -

14. A selective signaling system compris-
ing a metallic line-circuit, a plurality of sig-
nal-recetving means bridged across the said
line-cirenit, each bridge being grounded and
including a pair of condensers arranged at
opposile sides of the signal-receiving means,
and a calling apparatus for selectively oper-
ating the said signal-receiving means over
the said line-cirenit, said calling apparatus
including a plurality of alternating current-
generators connected in series, and each con-
nected with ground, together with a plural-
ity of selective rihging-keys corresponding
in number to the signal-veceiving means,
and adapted for connecting up the genera-
tors in as many different cireuits as there
are signal-receiving means, at least one of
sald " signal-receiving means comprising an
electric bell or.ringer, a normally-closed
shunt or short-cireniting connection extend-
ing avound said bell or ringer, and means
for automatically opening up such shunt or
shox:t-civcuiting connection when the bell is
to be rung.

15. A selective signaling system compris-
ing a complete metallic subseriber’s line, a
spring-jack in which the said line termi-
nates, a’ cord cirenit provided with a plug
adapted for insertion in said jack, a plu-
rality of alternating current-generators con-
nected in series and grounded at a point be-
tween them, a plurality of keys for variously
connecting thé generators with either one or
both sides of the cord-civcuit, and a plural-

ity of signal-veceiving means bridged across

the said line, cach bridge being grounded,.

and each signal-receiving means being
adapted to be operated by its allotted key
and no .other, at least one’of said signal-re-
celying means-comprising an electric bell gr

- .
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ringer, a normally—clbsed shunt or short-cir-

cuiting connection extending around said
bell or ringer, and means for automatically
opening up such shunt or short-circuiting
connection when tlhe bell is to be rung.

16. A selective signaling systemn compris-
ing a complete metallic subscriber’s line, a
plurality of signal-receiving means bridged

- across the said circuit, each bridge being
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grounded and including a pair of condens-
ers arranged at opposife sides of said sig-
nal-receiving means, and a calling appa-
ratus normally disconnected from the said
line, but adapted to be connected thereto for
the purpose of selectively operating the said
signal-recelving means over the said line,
said calling apparatus including a plurality
of alternating current-generators, together
with switching deviees adapted for vari-
ously connecting one or more of satd genera-
tors with either one or both sides of the
line-circuit, and whereby said generators
may be connected up in as many different
circuits as there are signal-receiving means,
each signal-receiving means being respon-
sive only when its allotied line-cireuilt is
closed, at least one of sald signal-receiving
means comprising an electric bell or ringer,
a normally closed shunt or short-circuiting
connection extending around said bell or
ringer, and means for automatically open-
ing up such shunt or short-cireuiting con-
nection when the bell ig to be rung.

17. A selective signaling system compris-
ing a line-circuit, a plurality of signal-re-
celving means connected with the said cir-
cuit, and a calling apparatus for selectively
operating said signal-receiving means over
the safd circuit, said calling apparatus in-
cluding a couple of synchronized alternat-
ing current generators, said generators heing
eonnected in series and grounded at a point
between them, and each signal-receiving
means comprising an electric bell or ringer,
a normally-closed shunt or short-civeuiting
connection extending around such bell or
ringer, and a relay having one or more

- windings connected in series with said bell,
. said relay being adapted to open the said
50-

shunt or short-circniting connéetion when it

is desired to ring the bell. .

18. A selective signaling systems compris-

"ing a line-circuit, a pluralify of siomal-re-
Y . n

.55
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- ceiving means connected with the said cir-

cuit; and calling apparatus for selectively
operating the said signal-receiving wmeans

_over the said cireuit, said calling apparatus

including a couple of generators connected
in series and grounded at a point between
them, and each signal-receiving means com-
prising an electric bell or ringer, a normally-
closed shunt or short-circuiting connectiem
extending around such bell or ringer, and a
relay having one or more windings con-
nected: in series with said bell, said relay

I3
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‘being adapted to open and hold open said

shunt or short-circuiting connection when it

is desired to ring the bell.

19, A selective signaling system compris-
ing a line-cirenit, a plurality of signal-re-
ceiving means connected with the said cir-
cuit, each signal-receiving means Dbeing
grounded, and a calling appavatus for se-
lectively operating the said signal-receiving
means over the said civenit, said calling ap-
paratus inclading a couple. of generators
connected in series and grounded at a point
between them, and each signal-receiving
nieans comprising an electric Dell or ringer,
a normally-closed shunt or short-circuiting
connection extending around such bell or
ringer; and a relay having one or more wind-
ings connected in series with said bell, said
relay being adapted to open and hold vpen
said shunt or short-eircuiting connection
when it is desired to ring the bell.

20. A selective signaling system compris-
ing a lne-cireuit, a plurality of signal-ve-
celving means connected with the said cir-
cuit, each signal-receiving means being

disconneced from the said line-cirenit, but
adapted to be connected therewith for the
purpose of selectively operating the said sig-
nal-receiving means, said ealling apparatus
including a plivalily of generators connect-
ed in series and grounded at a point between
theny, together with a plurality of ringing-
keys controlling the flow of current from the
generators to the line-cizenit and corre-
sponding in number t¢ the said signal-re-
ceiving nieans, and each signal - receiving
means comprising an electrie bell or ringer,
a normally-closed shunt or short-cireniting
connection extending around such bell or
ringer, and a relay having one or wmore

~windings connected in series with- said bell,

said relay being adapted to open and hold
open said shunt or short-cireuiting connec-
tion when it is desived to ring the bell.
21. A selective signaling svstem compris-
ing u metallic line-cireuit, a plurality of sig-
nal-receiving means bridged across the said
circuit, each bridge being grounded, and a
alling  apparatus  normally  disconnected
from the said line-cireuit, but adapted to be
connected thereto foI the purpose of selec:
tively operating said signal-receiving means,
said calling apparatus including a plurality
of alternating current-generators connected
in series and grounded at a point hetween
them, together with a plurality of ringing-
keys whereof one is adapted for including
one of 'said generators in series with the
ground and one side of the line-cireuit, an-
other for connecting the other side of the
line-circuit in’ series with the ground and
the other generator, another for connecting
one ‘of the generators in a ground-circuit in-
cluding both sides of the line-circuit in par-
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allel, and the other for connecting both gen-
erators in series in a complete metallic ¢ir-
cuit” inchiding both - sides of the line, and
each signal-receiving means comprising an
electric hell or ringer, a normally- dosed
shunt for short-circuiting conneetion ex
tending avound such bell or vinger, and a re-
lay having one or more windings connected
m series with said bell, said rehy being
adapted -to open the said shunt or short-
cireuiting connection when it is desired to
ring the bell.

95. A selective signaling system eompris-
ing a metallic line-circutt, a plurality of
smmlr ecelving means hr;dgod across the
said line-cir cuit, each bridge being grounded
a pair of condensers arr anged
Tsides of the signal-recelving
means, and a calling apparatus for selec:
tively opc\iatmn the
means over the said line- cireuit, said calling
apparatus including a pl urality of alter-
nating . current- gumratols connected  in

at oppe

" series, and each connected with ground, to-
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gether witha plurality of selective ringing-
kevs corresponding in number to the signal-

receiving means, and adapted for connecting

up the' rrenemiors‘ in as many different cir-
cuits as there are signal-veceiving means,
and each signal-receiving meuns (~omp1'ising
an electric bell or ringer, a normally-closed
shunt or-short- mcmfmrr connection extend-
ing arvound such bell or ringer, and-a relny
lmvmo one ot more windings connected in
series Swith said bell, said relay being adapt-
ed to open the said shunt or short-cireuit-
ing connoctlon when it is desived to ring ihe

“bell.

93. A selective signaling systeny compris-
ing a complete metallic subsruuer line, a
-jack in which the said line termi-
nates, a covd-circuit provided with a plug
adapted for'insertion in said jack, a plaral-
ity -of ﬂternmtmg current-generators cou-
nected in series and 01ound(><3 at a point be-
tween them, a. plurquty of k

or. both sides of the cord-cirenit, and a plu-
rality of signal-veceiving means bridged
across the  said line, ea “h bridge bemo

- grounded, and each signal-receiving means

"being-adapted to be operated by its allotted

key and no other, and each signal- ]‘6081\71110"

" means comprising an electric bell or ringer,

55
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a normally-closed shunt or shori- cmwntmfr'
“connection extending around sich bell or-

ringer, and a relay having one or more

vwmdmgs connected in series with said bell;

said relay being -adapted to open the said
shunt of short- mrculmng connection when it
is desired to ring the bell.

24. A selective signaling system compus~ :

ing a complete- metalhc subscnbu“s line, a

" 65

- plurahty of signal-receiving means bndged
across: the said circuit. each bridge’ being,

sald swmﬂ recelving

‘ s for variously
‘connec’mntr the, generators with either one

=

grounded and including & pair of condensers
arranged at epposite sides of said signal-re-
celving means, and & calling apparatus nor-
mally “disconnected from the-said line, but
adapted to be connected thereto for the ; pur-
pose of selectively operating the said sig-
nal-receiving means over the said line, said

70

calling apparqtus including & plurality of -

alternatmn‘ current; - generators, together
with swltvhmg devices adapted forvarously
counscting one or more of said generators
with either one or both sides of the line-

~circuit, and whereby said generators may he

connected up in as many different eircuits
as there are signal-receiving means each sig-
nal receiving means being responsive ou]y
when its allotted line-circuit is closed, and
each signal-receiving means comprising an
electric bell or ringer, & normally - closed
shunt or shovt-cirewiting connection extend-
ing around such bell or ringer, and a relay
having one or more wmdlngs connected -in
series with said bpll, said relay being adapt-

‘ed to open the said shunt or short-circuiting

connection when it is desired to ringsthe bell.

25. A selective signaling cystem compris-
ing a line-cireuit, a plurality of signal-
receiving means connected with the’ said cir-
cuit, and a calling apparatus for selectively
operating said SLOIldl recelving means over
the said uumt, said calling apparatus in-
cluding a couple of wnchronued alternat-
ing current ;_;Qnelvatms, said generators be-
ing connected in series and grounded at a
point between them, at least one of said sig-

nal-receiving means comprising an electric
boll or ringer, a normally-closed shunt or
short-circuiting connection extending around
such bell or vinger, and a relay hmmg one
or move windings connected in series with
said bell, said reiny being adapted to open
the said shunt or shl)r’c.—r.:ircuiting connection
when it is destred to ring the bell,

26. A selective anahnu system compris-

ing a line-cireunit, & 1»1(11'1111‘, of signal-re-
ceiving means connected with the said cir-
cuit, and calling apparatus for selectively

operating the said signal-receiving means’

over the said cireuit, said calling appfuatus

including a couple of generators connected in

series aud grounded at point between them,
at least one of sald signal-receiving means
comprising un electric bell or ringer, a nor-
mally-closed shunt or short-circuiting con-
nection extending around such bell or ringer,
and a relay having one or more wuldmgs
connected in sevies with said bell, said re-
lay being adapted to open and hold open

said shunt or short-circuiting. connoctlon,

when ¢ is desired to ring the bell.
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27. A selective swnahng system compris- -

1ng

a line-circuit, a plurality of signal-re- -

celving means connected with the. smd cir- -

cuit, -

each signal-receiving means being .
grounded and a calling apparatus for- seler'—_
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tively operating the said signal-receiving
uieans over the said cireuit, said calling ap-
paratus including a couple of generators
connected in series and grounded at u point
between them, at least one of said signal-
receiving means comprising an electric bell
or ringer, a normally-closed shunt or shart-
circuiting connection extending around such
bell or ringer, and a relay having one or more
windings connected in series with said bell,
said relay being adapted to open and hold
open said shunt-or short-civeuiting connec-
tion when it is desired to ring the bell.
28. A selective signaling system compris-
ing a line-circuit, a plurality of signal-re-
cetving means connected with the said cir-
cuit, each signal-receiving means being
grounded, and a calling apparatus normally
disconnected- from the said line-cizcuit, but
adapted to be connected therewith for fhe
purpose of sclectively apevating the said
signal-receiving wenns, said culling appa-
atus including a plurality of generafors
connected in series and grounded at a point
between them, together with s plurality of
ringing-keys controlling ihe flow of current
from the generators to the line-circuit and
corresponding in number-to the said signal-
receiving mieans, ot least oné wtesaid signal-
receiving imeans comprising an-electric bell
or ringer, a normallyclossd shunt or short-
circuiting connection éxtending around such
bell or ringer, and A relay having ome or
more windings conngeted in series with said
bell, said relay beifig adapted to open and
hold open said shugit or short-civeniting con-
nection when it is desired to ring the bell,
29. A selective signaling system compris-
ing a metallic line-circuit, a plurality of sig-
nal-receiving mehns bridged across the said
circuit, each byidge being- grounded, and a
ccalling apparatus normally disconnected
from the said, line-eireuit, hut adapted to be
connected théreto for the purpose ot selec-
tively operating said signal-receiving means,
said calling apparatus including a plural-
ity of alternating currert - generators con-
nected in series and grounded at a point be-
tween them, .together
ringing-keys whereof one is adapted for in-
cluding one of said generators in series with
the ground and one side of the line-circuit,
another for connecting the other side of the
line-circuit in series with the ground and the
other genérator, another for connecting one
of the generators in a grotnd-circuit in-
cluding both sides of the Bne-circuit in par-
Alel, and the other for connecting both gen-
srators in series in a complete metallic cir-
cuit including both sides of the line, at least
one of said signal-receiving means compris-
ing an electric bell or ringer, a normally-
closed shunt or short-circuiting connection
extending around such bell or ringer, and a
relay having one or more windings-connect-

with & plurality of |

984,203

ed in series with said bell, said relay being
adapted to open the said shunt or short-
cireniting connection when it is desired to
ring the bell,

30. A selective signaling systeni compris-
ing 4 metallic line-circuit, a plurality of sig-
nal-receiving means bridged across the said
Hirfe-cireuit, each bridge being grounded aud
including a pair of condensers arranged at
opposite sides of the signal-receiving means,
and a calling apparatus for selectively op-
erating the said signal-receiving means over
the snid line-cireuit, said calling apparatus
inctuding a plarality of alternating current-
generators connected i series, and each con-
nected sith ground, together with a plu-
rality of sclective ringing-keys correspond-
fing in number to the signal-receiving
{ means, and adapted for connecting up the
| generators in as many different cireuits as
there arve signal-recelving means, at least
one of said signal-receiving means compris-
ing an electric bell or ringer, a normally
closed shuut. or short-cireniting connection
extending around such bell or ringer, and u
relay having one or more windings con-
nected in series with said bell, saxd relay be-
ing adapted to open the said shunt or short-
-cireniting connection when it is desired to
ring the bell, : :

81 A
ing a complete metatic subseriber’s line, a
[ spring-jack in which the said line termi-
nates, a cord-circuit provided with a plug
adapted for insertion in said jack, a plu-
rality  of  aliernating eurrent-gencrators
connected in series and grounded at a point
between them, a plurality of keys for vari-
vusly connecting the generators with either
one or both sides of the cord-circuit. and a
plurality of signal-receiving means bridged
across the said line, euch bridge being
| grounded, and each signal-receiving eans
being adapted to be operated by its ullotied
key and no other, at least one of wid signal-
recelving meuns comprising an electric bell
or ringer, a normally-closed shant or short-
cireuifing connection exten ding around such
bell or ringer, and a relay having one or
more windings connected in series with said
bell, said relay being adapted to open the
said shunt or short-cireuiting connection
when it is desired to ring the bell.

820 A selective signaling system compris-
ing s complete metallic subscriber’s line, a
phurality of signal-receiving means brideed
across the said circuit, each bridge being
| grounded and including a pair of condensers
arranged at opposite sides of said signal-rve-
celving means, and a calling apparatus nor-
mally disconnected from the said line, but

adapted to bre-connected thereto for the pur- -

| pose of selectively operating the said signals
receiving means over the said line, said call-
| ing apparatus including a plurality of alter-

selective signuling system compris-
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nating ‘current-generators, together with

- swilching devices adapted for variously con-

. hecting one or more of said generators with -

(=3

10

either one or both sides of the line-cireuit,
and wherdby said generators may be con-
nected up in as many different circuits as

there .are signal-recciving means, each sig-

nal-receiving means being responsive -enly

when its allotted line-circuit is closed, at’
Iéast one. of . said signal-receiving . mieans
c,omlprising-‘an'electrlc bell or ringer, a nor-:

mally-closed shunt or short:circuiting con-

- nection - extending around such. bell or
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. s in series with the bell or ringer,

ringer, and a relay having one or more
windings connected in series with said bell,
said relay being adapted to open the said
shunt or short-circuiting connection when it
1s desired to ring the bell. T

. 83. A selective signaling system Compris-
ing a line-circuit, a plurality ‘of signal-re-
celving means conuected with the said cir-
cuit, and a calling apparatus for selectively
operating said signal-receiving’ means over
the said circuit, said calling apparatus in-
cluding.a couple of synchronized allernat-
ing current generators, said generators be-
ing connected in series and -grounded at a
point between tlieru, and each of said signal-
receiving means comprising an electrie bell
or ringer, a normally-closed shunt or short-
‘circuiting connection extending around such
bell or ringer, and a relay adapted for open-
ing the said shunt or short-cireuiting con-
nection when the bell is to be rung, said re-

34. A selective signaling system compris-

Ang a line-circuit, a plurality of signal-re-

celving means connected with the said cir-

cuit, and calling apparatus for selectively

operating the’ said -signal-receiving means

over the said circuit, said calling apparatus

including a couple of generators connected
in series and grounded at a point between
them, aud cach of .said signal-recetving

means cemprising an- electric hell or ringer, |

a normally-closed shunt or short-cireuiting

connection extending avonnd sucli”bell or
ringer, and g velay adapted for opening and
hoelding open said shunt or short-cireniting
connection when {he hell is to be rung, said
relay having a nluvality of coils cnch of
whieli 1s.in series with the bell or ringer.”

85, A seldetive signaling system CONipPris-
ihg a line-cireuit, o plurality: of signal-re-
celving means connected with the said cir-

Cenity each Csignal-receivine  means “being
b bl o N &

G0

grounded, and o cailing apparatis for se-
lectively operating the said signal-receiving
means: syer the said-cireuit, said ealling ap-
paratus -including o couple: of generators
connected in series and grounded at g point
between -them, and cach' of ‘said signal-re-
¢eiving means com prising an electric hell op
vinger, & normally-closed shunt or short-cir-

lay having a plurality of coils each of which.

cuiting connection extending around such
bell or ringer, and a relay adapted for open-

ing and holding open said.shunt or short-

circuiting connection when the bell is to be
rung, said relay having a plurality of coils 70
each of which is in series with the bell or
ringer. - ' '

- 36. A selective signaling system compris-

ing a Hne-circuit, a plurality of signal-re-
ceiving means connected with the said cir- 75
cuit, each signal-receiving means being
grounded, and a calling apparatus normally
disconnected from the said line-cireuit; but

| adapted to be connected therewith for the

purpose of. selectively ‘operating the said 80
signal-receiving means, said calling appa-
ratus including a plurality of generators
connected in series and grounded at a point
between them, together with a plurality of

ringing-keys controlling the flow of current 85

from the generators to the line-circuit and
corresponding i number to the said sigral- -
recelving means, and each of said signal re- -
ceiving means comprising an electric bell

or ringer, 1 normally-closed shunt or short- . 90
circuiting connection extending around such
bell or ringer, and a rvelay adapted. for open-
ing -and holding open ‘said shunt or short.
circuiting connection when the bell is to be .

rung, said relay having a plurality of coils 95

each of which is in series with: the bell or
ringer, ‘ ' ; .

37. A selective signaling system compris-.
ing a metallic line-circuit, a plurality of
signal-receiving means bridged "across the 100
said circuif, each . bridge being grounded,
and a calling apparatus normally discon-
nected from the said Iine-cireuit, but adapt-
ed to be connected thereto for the purpose of
selectively operating said signal-receiving 105
means, said calling apparatus including . a
plurality -of alternating cu rrent-generators
connected in series and grounded at'a point
between them, together with a plurality of
ringing-kevs whercof one ig adapted - for jn- 110
cluding one of said wenerdtors in series with
the ground and one side of the line-dircuit,
another for conneciing the other sidé of. the
line-cireuit in series with the ground sand
the other generator, another for conntecting 115
one of the genetators in-a ground-cireuit i

cluding both sides of the line-circuit in

paraliel; and the other for connecting both
generators in”series in a -complete metallic
cireuit: inclnding both sides of the iine, and 120
each of said signal=receiving means com-
prising an electric bell or ringer, a normally-
closed shunt or short-civcuiting connection
extending aronnd «ach bell or ringer, and a
relay adapted for opening the said shant or 125
short-circuiting connection when the bell is
to be rung, said relay having a plurality of ™
coils each of which 5 in séries with the bel] -
or ringer. : S RN
88" A selective signaling system compris- 130-
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ing a metallic line-circuit, a plurality of
signal-receiving means bridged across the
said line-civeuit, each bridge being grounded
and iucluding a paiv of condensers arranged
at opposite sides of the signal-receiving

. means, and a calling appavatus for selec-
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tively operating the Baid Signal-receiving
means over the said line-cireuit, said calling
apparatus including a plurality of alternat-
ing current-generators connected in series,
and each connected with ground, together
with a plurality of selective ringing-keys
corresponding in number to the signal-re-

_eeiving means, and adapted for connecting

up the generators in as many different cir-
cuits as there are signal-receiving means,
and each of said signil-receiving means com-
prising an electric bell or ringer, a normally-
closed shunt or short-circuiting connection
extending around such bell or ringer, and a

relay adapted for opening the said shunt

or short-cireuiting connection when the bell

is to be rung, said relay having a plurality

of coils each of which is in series with the
bell o1 ringer,

39. A selective signaling system compris-.
ing a complete metallic subscriber’s line, a
spring-jack in which the said line termi-
nates, a cord-circuit provided with a. plug
adapted for insertion in said jack, a plu-

_rality- 6f alternating “current - generators
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connected in series and grounded at a point
between them, a plurality of keys for vari-
ously connecting the generators with citlier
one ¢ both sides of the cord-circuit, and a
plurality of signal-receiving means bridged
across the said line, each bridge being
grounded, and each signal-receiving means
being adapted to be operated by its allotted
key and no other, and each of said signal--
receiving means comprising an electric bell
or ringer, a pormally-closed shunt.or short-
circuiting connection extending droundsuch
bell or ringer, and » relay adapted for open=4
ing the said shunt or short-circuiting con--
nection when the bell is to be rung, said re-
lay having a plurality of coils, each of
which i4 in series with the bell or ringer.
40. A selective signaling system compris-
ing a complete metallic subscriber’s line, a
plurality of signal-receiving means bridged
across the said circuit, each bridge being

“grounded and including a pair of condensers

arranged at opposite sides of said signal-
receiving means, and a calling apparatus
normally disconnected from the said line,
but adapted to be connected thereto for the
purpose of selectively operating the said
signal-receiving means over the said line,
said calling apparatus including a plerality
of alternating current-generators, together
with switching devices adapted for vari-
ously connecting one.or more of said geuer-
ators with cither.one or both sides of the

line-circuit, and whereby said generators
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may be connected up in as many different
circuits as there are signal-receiving ieans,
each signal-receiving means being responsive
only when its allotted Line-circuit is closed,

and each of said signal-recelving means 70

comprising an electric bell or ringer, a nor-
mally-closed shunt or short-circuiting con-
nection extending around such bell or ringer,
and a relay adapted for opening the said

shunt or. short-circuiting connection when 75

the bell is to be rung, said relay having a
plurality of coils each of which is in series

‘with the bell or ringer.

41. A selective signaling system compris-
ing a line-circuit, a plurality of signal-re- 8¢
ceiving means connected with 'the said dir-
cuit, and a calling apparatus for selectively
operating said signal-receiving Ineans over
the said circuit, said ealling apparatus in-

cluding a couple of synchronized alternating 85

current generators, said generators being
connected in series and grounded at a point
between them, at least one of said signal-re-
celving means comprising an electric bell or

ringer, a normally-closed shunt or shor{-cir- 90 .

cuiting connection extending around -such
bell or ringer, and a relay adapted for open-
ing the saild shunt or short-circuiting con-
nection when the bell is to be rung, said re-

lay having a plurality of coils each of which 98

is in series with the bell or ringer.

42, A selective signaling systenn compris-
ing a line-circuit, a.plurality of signal-re-
celving means connected with {he said cir-

cuit, and calling apparatus for selectively 100

operating the said signal- receiving means
over the said cireuit, said calling apparatus
including a couple of generators connected
in series and grounded at a point between

them, at least one of said signal-receiving 105

means comprising an electric bell or ringer,
a normally-closed shunt or short-cireniting:

-connection extending around such bell or
“t4fioer, and a relay adapted for opening and
holding open said shunt or short-circuiting 110

conneetion when. the bell is to be rung, said
relay- having a plurality of coils -each of

.which is in series with-the bell or ringer.

43. A sclective signaling system compris-
ing a line-circuit, a pluralit
cerving means connected with the said cir-
cuit, each signal-receiving means being

rounded, and a calling apparatus for se-
ﬁctively operating the said. signal-receiving .

means over the said circuit, said calling ap- 120

paratus including a couple of generators con-
nected in series and grounded at a point be-
tween them, at least one of said signal-re-
ceiving means comprising an electric bell or

rvinger, a normally-closed shunt or short- 125

cireniting connection extending around such
bell or ringer, and a relay adapted for open-
ing and holding open said shunt or short-
cireuiting connection when the bell is to be

ruig, suid relay having 4 plurality of-coils 130-

of signal-re- 118




each of which is
ringer. - S
44 A selective signaling system compris-
ing’ a line-cirenit, a plurality of signal-re-
5 celving-means connected with the said cir-
cuit, each signal-receiving means being
grounded;-and a calling apparatus normally
~disconnected from the said- line-civcuit, but
adapted to be connected therewith: for the

in series with the bell or

10 purpose of selectively operating the said sig-

nal-receiving means, said calling apparatus
includinig a plurality of generators connected
~in series and' grounded at a point’ between

. them, together with a plurality of ringing-
15 keys controlling the flow of curvent from the

~generators to the line -¢ircuit and corre-
sponding: in number to the ¢aid signal-re-

celving means; at least one of said signal-re-
celving ‘means ¢omprising an electric bell or
20- ringer, a normally-closed shunt or shoit cir-
cuiting contection. extending around such
bell'or ringer, and a relay adapted for open-
ing and holding open said shunt or short-

eirc‘uiting connection when the: bell is to be.

25 rung, said relay having a plurality of coils
-each..of which is in series with the bell or
ringer., s ‘ _

. 45. A selective signaling system compris-
ing-a metallic line-circuit; a plurality of sig-

30 mal-receiving means bridged across the said

circuit; each bridge beiug . grounded, and a.

‘calling ‘apparatus normally disconnected

from the said line-circuit, but adapted to be

conntected thereto” for the purpose of selec-
a

said calling apparatus including a plurality

of alternating current-generatorsconnected in

series and grounded at a point between them,

together with a_plurality of ringing-keys

40 whereof one is adapted for including one of
“said generators in series with the ground and
one side of .the line-cireuit, another for con-

- nectingthe other side of the line-cireuit. in
.'series with the ground and the other geners.-
t5: tor, another for connecting one of the gen-
-erafors in a_ ground-eircuit including: both
sides of the line-circuit in parallel, and the

other for connecting both generators in se-’

ries in a complete metallic cirenit inclnding

50 hoth gides of the line, at one of said signal-
" receiving means comprising an eléctrie bell
or ringer, » normally-closed shunt or short-

" circuiting eonnection extending around such
bell or ringer, and a relay adapted for open-

55 ing the said shunt or short-cireniting con-
nection when the bell is to be rung, said relay
having a plurality of coils each of which is

in series with the bell or ringer. .

. 46. A selective signaling system: compris-
60 ing a metallic line-circuit; a plurality of sig-
- nal-receiving means bridged across the said
line-eirenit, each bridge being grounded and

‘ivcluding a pair of condensers arranged at’

.. opposite sides of the signal-receiving means,
5 and a callihg apparatus for selectively opex-
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“and adapted for connecting

35 tively operating said signal-recelving means, »
or ringer

K=

ating the said signal-receiving means over
the said line-circuit, said calling apparatis
including a plurality of alternating current-

-generators connected in series, and each son- -

nected with' ground, together with a plu-
rality of selective ringing-keys correspond-
ing'in pumber to the signal-receiving means
up the genera-
tors in as many different circuits as there
are signal-receiving ipeans, at least one of
said signal-receiving means comprising an
electric bell or ringer, a normally closed

shunt or short-ciréuiting connection extend--

ing' around such bell or ringer, and a relay
adapted for opening the said shunt or short-
circuiting connection when the bell is to
be rung, said relay having a plurality of

.
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75

80

coils each of which is in series with the bel}. =

,Ql" ringer. . -

47. A selective signaling system compris-
ing a complete metallic subscriber’s liney a
spring-jack in which tbe said line termi-
nates, a’ cord-circuit provided with a plug
adapted for insertion in said jack, a plu-
rality -of alternating current-generators con-
nected in series and grounded at a point be-
tween. them, a plurality -of keys for vari-
ously connecting the generators with either
one or both sides of the cord-circuit, and a
plurality of signal-receiving means bridged
across the said line, each bridge being
grounded, and each signal-recéiving means
being adapted to be operated by its,allotted
key and no other, at least one of said signal-
receiving means comprising an electric bell

cireuiting eonnection extending aronnd such

, 2 normally-closed shunt or short-

85
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bell or ringer, and a relay adapted for open-

ing the said shunt or short-circuiting con-
nection when the bell is to be rung, said re-
lay having a plurality of coils each of which
is in series with the bell or ringer. ,
48. A selective signaling system compris-
ing. a complete metallic subseriber’s fine,
plurality of signal-receiving means bridged
geross the said circuit, each bridge. being
grounded and inclnding a pair of condensers

arranged at opposite sides of said signal-

receiving means, and a calling apparatus

normally disconneécted from the sald line,

but adapted to be connected thereto for the
purpose of selectively operating the said
signal - receiving means over the said line,
said calling apparatus including a plarality
of alternating current-generators, together
with - switching devices adapted for .vari-
ously connecting one or more of said gen-

erators with either one or both' sides of the

line -circuit, and whereby said generators
may be connected up in as many different
civeuits as there are signal-receiving means,
rach sighal-receiving means being- respon-

165
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sive only when its allotted lihe-cirentt is =

closed, at least one of said signal-receiving
means comprising an electric bell or ringer,

136
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a normally-closed shunt or short-circuiting
connection extending around such bell or
ringer, and a relay adapted for opening the
said shunt or short-circuiting connection
when the bell is to be rung, said relay hav-
ing a plurality of coils each of which is in
series with the bell or ringer.

49. A selective signaling system compris- -

ing a line-circuit, a plurality of signal-re-
celving means connected with the said cir-
cuit, and a calling apparatus for selectively
operating said signal-receiving means over
the said cireuit, said calling apparatus in-
cluding a couple of synchronized alternat-
ing enrrent generators, said generators being
connected in series and grounded at a point
between them, and each signal - yecelving
means comprising a normally and locally
short-circuited electric bell or ringer. ‘
50. A selective signaling system compris-
ing a line-circuit, a plurality of gignal-re-
celving means connected with the said cir-
cuit, and calling apparatus for selectively

operating the said ‘signal-receiving means

over the said circuit, said calling apparatus

including a cotple of generators connected
o serles and grounded at’a point between

them, and each signal-receiving means com-

prising a normally and locally shovt - cir-
cuited electric bell or ringer, together with
automatic means for holding the short-cir-
cuit open during operation of the ringer.
51. A selective signaling system COIPTIS-
ing a line-cirenit, & plurality of signal-re-
celving means connected with the said cir-
cuit, each signal-receiving means being
grounded, and, a calling apparatus for se.
lectively operating the said signal-receiving
means over the said cireuit, said calling ap-
paratus including a couple of genevators
connected in series and grounded at a point
between them, and each signal-receiving
means comprising a normally and locally
short-circuited electric bell or ringer,together
with automatic means for holding the short-
cireuit open during operation of the ringer.
52. A selective signaling system compris-
ing a line-circuit, a plurality of signal-re-
ceiving means connected with the said cir-
cuif, each signal-receiving means “being
grounded, and a calling apparatus normally
disconnected from the said line-cirenit, but
adapted to be connected therewith for the
purpose of selectively operating the said sig-
nal-receiving means, said cailing apparatus
including a plurality of generators con-
nected in series and grounded at a point he-
tween them, together with a
ringing-keys controlling the flow of cusrent
fromn the generators t¢ the line-cirenit and
corresponding in numberig the said signal-
receiving means, and each signal-receiving
means comprising a norinally . and locally
short-circuited electric bell or “ringer, 16-
gether with automatic means fer holding

‘ing apparatus normally. dist

plurality of
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the short-circuit open during operation of

the ringer. . o
53. A selective signaling sys tern comprising
a metallic line-circuit, a plugality of signal-
recelving means bridged acrgss (the said cirs
cuit, each bridge being grountied, and a call-
donnected from
the said line-cireuit, but adaj ﬁeld‘; to be con-
nected thereto for the purpodbiof selectively
operating said signal-réceiv me| means, said
calling apparatus- including 4 | ‘plurality of
alternating current-generators ,connected in
series and grounded at a point between them,
together with a plurality of! ringing-keys
whereof one is adapted for including one of
sald genetators in series with the ground
and one side of the line-circuit, another for .
connecting the other side of the line-circuit
in series with the ground and the other gen-
erator, ancther for connecting one of the
generators in a ground-cireuit including
both sides of the line-circuit in parallel,
and the other for connectingi both generators
in series in a complete metallic cireuit in.
cluding both sides of the line, and each sig-
nal-receiving means comprising a normally

)i

70

‘

75
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85

90

and locally “short-circuited electric bell or

ringer,

54. A selective signaling system compris-
ing a metallic line-circuit, a plurality of sig-
nal-receiving means bridged across the said
line-circuit, each bridge being grounded and
meluding & pair of condensers arranged at
opposits sides of the signal-receiving means,
and a calling apparatus for selectively op-
erating the said signal-receiving means over,
the said line-circnit, said calling apparatus
including a plurality of :
generators connected in series, and each con-
nected with ground, together with a plu-
rality of selective ringing-keys correspend-
ing in number to the signal-receiving means,
and adapted for connecting up the genera-

ctors In as many different eircuits as there

are signal-receiving means, and each signal-
recelving means comprising a normally and
focally short-cireuited electric bell or ringer.
58. A selective signaling system COmpris-
ing a complete melallic subscriber’s line, a
spring-jack in which the said line termi-
nates, a cord-circuit provided with a plug
adapted for insertion in said jack, a plu-
rality of alternating current-generators con-
nected in series and grounded at a point be-
tween them, a plurality of keys for vari
ously connecting the generators with either
one or both sides of the cord-cireuit, and a
plurality of signal-receiving means bridged
across the said line, each® bridge being
grounded, and each signal-receiving means
being adapted to be operated by its allotted
key and no other, and each signal-recelving
mneans comprising a_normally and locally
short-circuited electric bell or ringer,

56, A selective signaling system compris-
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alternating current-
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130




ing a complete metallic subscriber’s line, a

. plurality of signal-receiving means bridged

10
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‘across the said cireuit, each bridge being

grounded. and including a pair of condens-
ers ‘arranged’ at opposite sides of said sig-

- nal-receiving means, and a calling appara-

tus normally disconnected from the said lineé,

but adapted to be connected thereto for the |

purpese of selectively operating the said sig-
nal-receiving means over the said line, said
calling apparatus including a plurality of al-
ternating eurrént-generators, together, with
switching devices adapted for variously con-
necting one or more of said generatdrs with

either one or both sides of the line-cireuit,,

and- whereby said generators may be con-
nected up in as many diflfevent circuits as
there are signal-receiving means, each sig-
nal-receiving means being .responsive only
when its allotted. liné-cireuit is closed, and
each signal-receiving means comprising “a
normally and locally short-circuited electric
bell or ringer. -

B7. A selective signaling system compris-

ing a line-circuit, a plurality of signal-re-
- celving means connected with the said cir-
cuity and a calling: apparatus for selectively

operating said signal-receiving means over

~the said circult, said calling apparatus in-

cluding a couple of synchronized alteinat-

ing current generators, said generators be-

. ing connected in series and grouanded -at a

o
ot

a0

point between them, at least one of said sig-
nal-receiving means. comprising a normally
and locally “short circuited electric bell or
ringer. ' ' :

.58, A selective signaling system.compris-

‘ing a line-circuit, & plurality of signal-re-

ceiving means .connected with the said cir-

cuit, and calling apparatus for selectively

operating the said signal-receiving means

over the said eircuit; said calling apparatus

including ‘a couple of generators conmected
in series and grounded at a point between
them, at legst one of said signgl-receiving
means comprising. a normally and Jlocally

_short-cireuited electric bell or ringer, to-

" gether with antomatic means for holding the

50

“short-cireuit open.

during operation of. the
ringer. : _ o "

59.. A selective signaling system compris-
ihg a line-cireuit, a plurality of signal-re-
ceiving means tonnected with the said cir-

- cuit, each signal-receiving means  being

grounded, and a calling apparatus. for selec-
tively operiting the said signal-receiving

" nieans over the said circiit, said calling ap-

60.

“paratus including a couple of gencrators

connected in series and grounded at a point
between them, at least’ one of said signal-re-

ceiving means comprising a normally and

Jocally short-cireuited electric bell or ringer,
" together with antomatic means for holding

the short-circuit open during operation. of
the vinger. - -
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60. A selective signaling system compris-
ing aline-circuit, a plurality of signal.xe-
ceiving means connected -with the said cir-
cuit; "each signal-receiving . means . ing
grounged; and a calling apparatus normally

“disconnected from .the said lime-circuit, hut

adapted to be connected therewith for the
purpose of selectively operating the uaid
signal-receiving means, said calling appara-

tus including-a plurality of generators con-

neeted in series and grounded at a point
between them, together with a plurality ef
ringing-keys controlling the flow of current
from the generators to the line-civenit ‘and
corresponding in number to the said signal-

receiving means, at least one of said signal--
‘recelving means comprising a normally and

locally short-cirenited electric bell or ringef,

"3

75

.80

together with automatic ‘means for holcﬁng‘.

the short-circuit open during operation of
the ringer. ! C :

v

61. A selective signaling system compris-
ing a metallic line-civenit, n plurality of sig-
nal-receiving meuns bridged across the said
civcuit, each bridge Leing grownded. and a
calling

tively operating said signal-receiving means,

| said calling apparatus including a plurality

capparatus  normally . disconnected.
Afrom the =aid Hne-civeuit; but adapted to be
-connected theveto for the purpose of selec-

85

90

95

of alternating -current-generators connected

in series and grounded at a- point between

-them, together with a plurality of ringing-
Jeeys whereof one is adapted for including

one of sald generators in series with the

ground and one side of the lnescireuit, an- .

other “for connecting the other side of the
line-eivenit ingevies with the ground and the
other generator, another for conneeting one
of the generators in o ground-civenit ineclud-
ing Lol sides of the line-cireuit in parallel,
and the other for contiecting both genvrators
in sories in a complete metalkie cirvenit in-
cluding Leth sidex of .the line, at least one’

- of said <ignal-recsiying means comprising a
normally and loéally shovt-civeuited electrice

bell or ringer.

100

105

110

62. A seléetive signaling svstem compris-
: g 2] I} :

ing. a _metallic line-cirenit., a plueality of
signal-receiving -means brideed across the

115

said line-cireuit, each bridge Leing grounded.

‘and including a pair-of condensers amanged -

at opposite sides of the signal-receiving
means, and a ealling apparatus- for selec-
tively operating the said signal-receiving
means over the said Hne-cireuit, said ealling

“apparatus iweluding aoplarality of alternaf-

Ang current-generators counceled in series
and each. connected with ground. together
with a plueality of =cleetive vinging-keys
corresponding in number (o (he signal-ve.

120 .

ceiving means, and adupted fer connecting

up the generators in as many (different eir-
enits as there are signal-receiving means, at
Ieast one of—suid- signal-receiving nies i1
D v R

k
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com.priéing a normally and locally short-’ including a couple of genérators connected
circuited electric bell or ringer. in series and grounded at a point between

63. A selective signaling system compris- | them, and each signal-receiving means com--

ing a complete metallic subscriber’s line, a | prising an electric bell or ringer, means nor-
spring-jack in which the said line termi- mally rendering the hell or ringer inoper-
nates, a cord-circuit, provided with a plug | ative, together with electro-magnetic means

adapted for insertion in said jack, a plu- | for automatically rendering the hell or-

rality of alternating current-generators con- | ringer operative when it is desired to ring
nected in seriés and grounded at a point be- | the same, together with automatic means for
tween them, a plurality of keys for variously | holding the short-circuit open during oper-
connecting the generators with either ome | ation of the ringer.

or both sides of the cord-circuit, and a plu--| 67. A selective signaling system compuris-

" rality of signal-receiving means bridged |’ing a line-circuit, a plurality of signal-re-

20

35

burpose of selectively operating 'the said
. signal-receiving means over the said line,

across the said line, each bridge being | celving means connected with the said cir-

‘grounded, and each signal-receiving means cuit, each signal-receiving means being
being adapted to be operated by its allotted | grounded, and a calling apparatus for sc-

key and no other, at Jeast one of said signal- | lectively operating the said signal-receiving
recelving means comprising a normally and | means over the said cireuit, said calling ap-
locally short-circuited electrig bell or ringer. | paratus including a couple of generators

64. A selective signaling system compris- | connected in series and grounded at a point
ing a complete metallic subscriber’s line, a | between them, and each signal-receiving
plurality of signal-receiving means bridged | means comprising an electrie bell or ringer,
across the said cireuit, each bridge being | means normally rendering the bell or ringer
grounded and including a pair of condensers | inoperative, together with electro-magnetic
arranged at opposite sides of said signal- | means for antomatically rendering the bell
receiving means, and a calling apparatus | or ringer operative when it is desired to ring
normally disconnected from the said line, | the same, together with automatic means for
but adapted to be connected thersto for the | holding the short-cirenit open during oper-
ation of the ringer.

68. A selective signaling system compris-
said calling apparatus including a plurality | ing a line-circuit, a plurality of signal-re-
of alternating current-generators, together | ceiving means connected with the said eir-
with switching devices adapted for variously | cuit, each signal-receiving means being
connecting one or more of said generators | grounded, and a ealling apparatus normally
with either one or both sides of the line-cir- | disconnected from the said line-cireuit, but
ciit, and whereby said generators may be | adapted to be connected therewith fop the

~connected up in as many different circuits I arpose of selectively operating the said

40

45

50

55
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66

as: there are signal-recelving means, each signal-receiving means, said calling appa-

signal-receiving means being responsive only | ratus inclnding a plurality of generators

when its allotted line-circuit is closed, at ! connected in series and grounded at a point

lIeast one of said signal-receiving means f between them, together with a plarality of

comprising a normally and locally short- -ringing-keys controlling the flow of current

circuited electric bell or.ringer. ljfro‘m the generators to the line-cirenit and
65. A selective signaling system compris- |- corresponding in number to the said signal-

ing a line-circuit, a plurality of signal-re- | recei

celving means connected with the said cir-

cuit, and a calling apparatus for selectively

operating said signal-receiving means over

the said circuit, said calling apparatus in-

mmeans comprising an electrie bell or ringer,
‘means normally rendering the bell or ringer
inoperative, together with electro-magnetic
imeans for automatically rendering the bell

cluding a couple of synchronized alternating | ‘or ringer operative when it is desired to ring !
current generators, said generators being | the same. together with antomatic means for.

connected in series and grounded at g point | holding the short-circuit open during opera-
between them, and each signal-recerving | tion of the ringer.
neans comprising an electric bell or ringer, 69. A selective signaling system compris-

‘means normally rendering the bell or ringer | ing a metallic line-cirenit, a plurality of sig-

moperative, together with. electro-magnetic | nal-receiving means bridged across_ the said

. means for, antomatically rei‘ldering the bell | cirenit, each bridge being grounded, and
or ringer operative when it is desired to | calling  apparatus normally  disconmected

from the said line-circuit, hut adapted to
be connected thereto for the purpose of se-
lectively operating said signal-receiving

ring the same. - -

66. A selective signaling system compris-
ing a line-circuit, a plurality of signal-re--
celving means connected with the said cip- means, said calling apparatus including a
cuit; ‘and calling apparatus for selectively | plurality of alternating current-generators
operating the .said signal-receiving means | connected in series and grounded at a point
over the said cireuit, said calling apparatus ' between them, together with a plurality of

7
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receiving means, and each signal-receiving 11«
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5 adapted for insertion in said jack, a

ringing-keys

ineluding one of said generators in series
with the ground and one side of the line-cir-
cuit, another for connecting the other side of
the line-circuit in series with the ground and
the other generator, another for connecting
one of the generators in a ground-circuit in-
cluding both sides of the line-cirenit in
parallel, and the other for connecting both

generators in series in a complete metallic |

cireuit including both sides of the line, and
each signal-recelving means comprising an
olectric bell or ringer, means normally yen-
“sring the bell or ringer inoperative, to-
asther with electro-magnetic means for au-
fomatically rendering the bell or ringer op-
erative when it is desived to ring the same.

70. A selective signaling system compris-
ing a metallic line-cireuit, a plurality of
signal-receiving means pridged across the
cnid line-civewt, each bridge being ground-
o and including a pair of condensers ar-
anged at opposite sides of the signal-receiv-
ing means, and a ealling apparatus for se-
lectivelv. operating the said signal-receiving
means over the said line-circuit, sald calling
apparatus ineluding
ing current-generators connected in series,
and each connected with ground, together
awith a plurality of selective ringing-keys
corresponding in number to the signal-receiv-
ing means, and adapted for connecting up
the generators in as many different cirenits
as there ave signal-receiving means, and each
signal-receiving means ‘comprising an elec-
trie bell or ringer, means normally render-
ing the bell or ringer inoperative, together

with electro-magnetic means for automati-

cally rendering the bell or ringer operative.
when it is desized to ring the same. .
71, A selective signaling system compris-
ing a complete metallic subseriber’s line, a
i said line termi-
o cord-cireuit - provided with a plug

nates, )
plural-

tween them, a plurality of keys for variously
or both sides of the eord-circuit, and a plu-
grounded. and each sigmal-recéiving means
being adapted to be operated

means comprising an-electric bel lor ringer,
inoperative, together with electro-magnetic
the same.

ing a complete metallic subseriber’s line, &

ity of alternating current-generators con-
nected in series and grounded at a point be-
connecting the generators with either one
-ality of signal - receiving -means bridged
acrows the said line, each bridge being
ing by its allotted
key and no other, and each signal-receiving
means normally rendering
means for automatically rendering the bell
or ringer operative when it ig desired to ring
719, A selective signaling system compris-
plurality of signal-receiving means bridged
across the said circuit, each bridge being

984,203

whereof one is adapted for

a plurality of alternat-|

the bell or ringer |

b g

grounded awd including &
sers arranged at opposite sides of said sig-
nal-receiving means, and a calling appara-
tus normally disconnected from the said line,
but adapted to be connected thereto for the
purpose of selectively operating the said sig-
nal-receiving means over the said line, sal%l
ealling apparatus including a plurality of
alternatirie - eurrent - generators, together
with switching devices adapted for variously
connecting one or more of said generators
with either one or both sides.of the line-cir-

cuit, and_whereby said generators may b

connected up in as many different circuits

‘as there are signal-receiving means, each sig-

ial-receiving means being respomsive only
when its allotted line-circuit is closed, and
each signal-receiving means comprising an
électric bellor ringer, means normally ren-

dering the beill or ringer inoperative, to-

pair of conden-

70
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gether with etectro-magnetic means for auto-

matically rendering the bell or ringer opera-
tive wher it is desired to ring the same.

73. A seléctive signaling system com ris-

ing a line-circuit, a plurality of signal-re-
ceiving means connected with the said cir-

“cuit, and a calling apparatus for selectively

operating said signal-receiving means over
the said circuit, said calling apparatus in-
cluding a couple of gynchronized alternat-
ing -current generators, said generators be-
ing connected in series and greunded at &
point between them, at léast one of said sig-
nal-receiving mean$ comprising an electric
bell or ringer, means normally rendering the
bell or ringer inoperatlve, together with elect
tro-magnetic means_for -automatically ren-
dering the bell or ringer operative when it
is desired to ring the same.

74. A selective signaling system com TiS-
ing a line-circnit, a plurality of signal-re-
ceiving means connected with the said cir-
cuit, and calling apparatus for selectively

operating the said signal-receiving means
over the said circuit, said calling apparatus
including a couple of generators. connected
in series and grounded at a point between

them, at least one of said -signal-receiving

means comprising an electric bell or ringer, .

means normally rendering the bell or ringer
inoperative, together wit electro-magnetic
means for automatically rendering the' bell

90
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or ringer operative when it'is desired to ring

the same, together with automatie imeans for

holding the short-circuit open during opera-

tion of the ringer.

75. A selective signaling system compris-
ing a line-circuit, a plurality of signal-re-
ceiving means connected with the said cir-
ciit; each  signal-receiving ‘means being
srounded, and a calling a '
tively operating the sai signal - receiving
ipans over the said circuit, said calling ap-

paratus including 8 couple of generators
connected in series and grounded at a ‘poinf;
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paratus for selec- -
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between them, at least one of said signal-
receiving means comprising an elettric bell

or rmrrer, means normally rendering the

bell or ringér inoperative, together with
electro—magnetlc means for automatically
rendaring the bell or ringer operative when
it is desired to ring the same, together with
automatic means for holding the short-cir-
cuit open during operation of the ringer.
76. A, selective signaling system compris-
ing a line-circuit, a plurality -of signal-re-
celving means connected with the said cir-
cuit, ‘each signal-receiving means being
g:‘;)cunded and a calling apparatus normally
onnected from the said line-cireuit, but
adapted to be connected therewith for the

- purpose of selectively operating the said

30

35
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signal-receiving means, said calling appa-
ratus including a plurality * of generators
connected in series and grounded at a point
between them, together with a plurality of
ringing-keys controlling the flow of. cur-
rent from the generators to the hne—mrcult
and bOlrwpondmg in number to the said sfg-
nal-receiving means, at least one of said
signal-rveceiving means comprising an elec-
tric bell or rin;sel means normally render-
ing the bell or ringer inoperative, together
with electro-magnetic means for automati-
cally renderlng the bell or rirger operative
when it is desired to ring the same, together
with automatic means for holding the short-

“circuit open during operation of the ringer.

77. A selective signaling system compris-
ing a metallic line-circuit, a plurality of sig-
nal-receiving means brldged across the said
cireuit, each bridge being grounded; and a
callmfr apparatus normally disconnected
from the said line-circuit, but adapted to be
connected thereto for the purpose of selec-
tively Opemtm}ﬂemd signal-receiving means,
szid calling apparatus including a plumhty

of alternaling current-gener ators connected-|-

in series and g}'oundeu at a point between
them together with a plurality of ringing-
keys whereof one is adapted for including
one of said generators in- series with the

ground and one side of the line- clrcult an-’

other for cennectmo' the -other side of the
line-circuit in series Wlth the groind and the
other generator, another for connectlnfr one

“of the generators in a_ground-circuit includ-

ing both-sides of the hne-circuit in parallel,
and the other for connecting both g(,nerators

_in series in a complete metallic circuit in-.

Clhdl‘ﬂﬂ‘ both sides of the line, at least one
of said signal-receiving means comprising
‘.eetrlc bell or ringer, means nor’nally
ving the bell or unger moperauve to-
with electro magnetic means for auto-

matically zendernw the bell-or ringer opera-
ve when it is desired to ring the same.

78. A selective signaling systemn compris-
in ng a metallic hne mreult ‘a plurality of
sig: nai 1ece1v1ng means bmdoed across- the

984,203

said line-cireunit, each bridge being grounded
and including a pair of condensers arranged
at opposite sides of the signal-receiving
means, and a calling appar atus for selec~

“tively operating the said signal-receiving

means over the said line- urcult, said ca1hn<r
apparatus including a. plurality of mlternat—
Ing current- genemtors connected in series,
and each connected with ground, together
with a plurality of selective r1n01ng~l\ey«*
corresponding in number to the signal-re-
ceiving means, and adapted for connectmfr
up the generators in as many different, cn—
cuits as there are signal-receiving means

least one of said signal-receiving means cOH-
prising an electric bell or'ringer, means nor-
mally rendering the bell or ringer inopera-
tive, together with electro- mwrrnetlc means
for automatically rendering “the bell or

‘ringer operative when it is desn"ed to ring

the same.

79. A selective signaling system compris-
ing a complete metallic subscriber’s line, a
spring-jack in which the said line terminates,
a cord-circuit provided with a plug adapted
for insertion in said jack, a plurality of al-
ternating current-generators connected in
series and grounded at a point between them,
a plurality of keys for variously connecting
the generators with either one or both sides
of the cord-circuit, and a plurality of signal-
receiving means bridged across the said line,
each bridge being grounded, and each signal-
recelving means being adapted to be op-
erated by its allotted kcy and no other, at
least one of said signal-receiving means com-
prising an electrlc bell or ringer, means nor-
mally rendering the bell or ringer inopera-

75

80
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100

tive, togethér with eléctro-magnetic means .

for automatically rendering “the . bell or
ringer operative When it is desired to ring
the same.

80. A selective. emnah'nrr system (‘031‘11}1‘151
ing a complete metalho %bscnber 1ine, a
plum]xty ot signal-receiving means bridged
across the said circuit, each bridge bemfr
grounded and including a pair of condensers

110

armnfred at opposite sides of said signal- -

receiving means, and a calling apparatus
normally disconnected from the said line,
but adapted to be connected thereto for the

-purpose’ of selectively operating the said

signal-receiving means over the said line,

| said calling. apparatus inclnding a plurality

of "alternating current-genera tors, together
with swu(‘hmo' devices ad%pted for mrlouslv
connecting one or more of said generators
with either one or both sides ¢f the line-

circéuit, and Whewby said generators may be
connected up in as_many different circnits 1<

as there are signal-receiving means each

“signal-receiving means being responsive only

when . its alletted lirie- c1rcult is closed, at

least one of said signal- -receiving means com-

prising an electric Tell or ringer, means nor-
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mally rendering the bell or ringer inopera-
tive, together with electro-magnetic means
for ~automatically rendering the bell or
ringer operative when it is desired to ring
ihe same.- '
81. ‘A selective signaling system compris-
ing a plurality of selective signal-receivihg
means, and a suitable calling apparatus for

_selectively operating said . signal-receiving
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“nection extendin

means, comprising means for supplying
ringing current through as many different
circuits as there are separate signal-receiv-
ing means, and each signal-receiving means
comprizing an electric bell or ringer, a nor-
mally-closed shunt or short-circuiting con-
nectlon extending
ringer, and means for automatically open-
ing and holding open said- shunt or short-
circuiting connection when the bell is' to be
rung. ‘ :

82. A selective signaling system compris-
ing a.plurality of selective signal-receiving
means, and a suitable calling apparatus for
selectively operating said signal-receiving
means, comprising means for supplying
ringing currvent through as many different
circuits as there are separate signal-receiving
means, at least one of said signal-receiving
means comprising an electric bell or ringer,
a normally-closed shunt or short-circuiting
connection extending around said bell or
ringer, and means for automatically open-
ing and holding open said: shunt or short-
circuiting connection when the bell is to be
rung. C !

83. A selective signaling system compris-
ing a plurality of selective signal-receiving
means, and a suitable calling apparatus for
selectively operating said signal-receiving
means, comprising means for supplying
ringing current through as many different.
circuits as there are separate signal-reeeiv-
ing means, and each signal-receiving means
comprising an electric bell or ringer, a nor-
mally-closed shunt or short-ciremting con-
around such "bell” or
ringer, and a relay having one or more
windir. ss connected in series with said bell,
said relay being adapted to open and hold
open said shunt or saort-circuiting connec-
tion when it is desired to ring the bell.

84, A selective signaling system compris-
ing a plurality of selective signal-receiving
means, and a suitable calling apparatuy for.
selectively operating said signal-receiving

- means, comprising means for supplying ring-
) p p gring

60

" a normally-close

- 65

ing current through as many different cir-

‘cuits as there are separate signsi-receiving
means, at least one of said signal-receiving |

means comprising an electric bell or ringer;

shunt or short-civcuiting

connection extending around such bell or

ringer, and. a relay having one or more wind-

ings connected in series with said bell, said

relay being ‘adapted to open and hold open
Ry .

.

around said bell or

19

said shunt or short-circuiting connection
when it is desired to ring the bell.

85. A selective signaling system compris-
ing a plurality of selective signal-recelving
means, and a suitable calling apparatus for
selectively operating said signal- receiving
means, comprising means for supplying
ritiging current through as many different
circuits as there are sepsrate signal-receiv-
ing means, and each of said signal-receiving
means comprising an electric bell or ringer,
a normally-closed shunt or short-circuiting
connection extending around such bell or
ringer, and a relay adapted for opening and
holding open said shunt or short-circuiting
.connection when the bell is to be rung, said
relay having a :plurality of coils each of
-which is in series with the bell or ringer.

" 86, A. selective signaling system compris-
ing a plurality of selective signaling-receiv-
ing means, and a suitable calling apparatus
for selectively operating said signal-receiv-
ing means, comprising means for supplying
ringing current through as many different
circuits as there are separate signal-receiving
means, at least one of said signal-receiving
means eomprising an electric bell or ringer,
a normally-closed. shunt or short circuiting
connection extending around such bell or
ringer, and a relay adapted for opening and
‘holding opén said shunt or short-circuiting
.connection when the bell is to be rung, said
relay having a plurality of coils each of
which is in series with the bell or ringer.

87. A selective signaling system compris-
ing a plurality of selective signal-receiving
means, and a snitable calling apparatus for
selectively operating said signal-reeiving
means, comprising means for supplying
ringing current through as many different
cirenits as there are separate signal-receiv-
.ing means, and each signal-receiving means
comprising a normaily and locally short-
circuited electric bell or ringer, together
with automatic means for holding the short-
circuit open during operation of the ringer.

88, A ‘selective signaling system compris-
ing a plurality of selective signal-receiving

seans, and a suitable calling apparatus for
sclectively operating said signal-receiving
means, comprising 'means for supplying
ringing current through as many different
circuits as there are separate signal-receiv-
ing means, at least oneé of said signal-receiv-
ing means comprising a mnormally and
locally short-circuited electric bell or ringer,
together with automatic means for holding
the short-cirenit open’ during operation of
the ringer. S o

89. A selective signaling system compris-

means, and a suitable calling apparatus for
selectively operating said signal-receiving

ringing current through as many

means, comprising means for mg)glying;
ifferent
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ing a plurality of selective signal-receiving .
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circuits as there are separate signal-receiv-
ing means, and each signal-receiving means
comprising an electric bell or ringer, means
normally rendering the bell or ringer in-
operative, together with electro-magnetic
means for automatically rendering the bell
or ringer operative when it is desired to
ring the same, together with automatic
means—for holding the short-circuit open
during operation of the ringer. °

90. A selective signaling system compris-
ing a plurality of selective signal-receiving
means, and a suitable calling apparatus for
selectively “operating said signal-recelving
means, comprising means for supplying

ringing curreit through as many different

circuits as there are separate signal-receiv-
ing means, at least one of said signal-receiv-
ing means comprising an electric bell or
ringer, means normally rendering the bell
or ringer inoperative, together with electro-
magnetic means for automatically rendering
the bell or ringer operative when it is de-
sired to ring the same, together with auto-
matic ineans for holding the short-circuit
open during operation of the ringer.

91. A selective signaling system comipris-
ing a plurality of selective gignal-receiving
means, and a suitable calling apparatus for
selectively operating said signal-receiving
means, one of sald signal-receiving means
comprising an electric bell or ringer, & nor-

~mally-closed shunt or short-circuiting con-

35

40

" pection extending around said bell or rin

a relay controlling said shunt or siiort-cir-

cuiting connection and provided with two |

cores each having a winding thereon, the two
windings being connected in series with the
bell or ringer, and a ground connection ex-
tending from betiween the two windings of
the relay, and the relay having a pivoted ar-

mature ‘held normally away from the cove |

upon which is mounted the winding copnect-
ing the grownd with the bell, and held nor-
mally against the other core. :

99, A selective signaling system compris-
ing a plurality of selective signal-receiving
means, and a suitable calling apparatus for
selectively operating said signal-receiving
means, one of said signal-receiving means
comprising an electric bell or ringer, a nor-

mally-closed shunt or short-circuiting con-

nection extending around said bell or ringer,
a relay controlling said shunt or short-cir-
cuiting conmection and provided with two
cores each having a winding thereon, the beil
and one winding beihg connected in series

" between the grotind and the middle point of

60

the winding on the other core, and the relay
having a pivoted armature held normally

984,208

away from the core having a winding con-
nected between the bell and the middle point
of the other winding and against:the other
core. .

93. A selective signaling system -compris- 65
ing a plurality of selective signal-réceiving
means, and a suitable calling apparatus for
selectively operating said signal-recelving
means, one of said signal-receiving means,

comprising an electric bell or ringer, a nor- 70

mally-closed shunt or short-circuiting con-
nection extending around said bell or ringer,
and a relay controlling said shunt or short-
circuiting connection and provided with two

cores each having a winding thereon, onc 76

winding being connected between the groun i
and the middle point of the winding on the
other core, the bell being connected between
one side of the line-circuit and the winding

which is connected to ground through the 89

winding on the other core, said relay hav-
ing a pivoted armature held normally away
from the coré having the winding which
is grounded at its middle point, and against
the other core. :

94, In a telephone system, a party-line, &
plurality of ringers on said line, a normalily
closed shunt arcund each ringer, and means
including an armature operated and retained

hy the ringing. current in position to hold 96

said shunt- cor shunts open as long as the

-current remaing on the line.

95. In o telephone system, o party-line, &
plurality of ringers oun said live, a normally

closed shunt around one or more of sald 88

ringers, and means ncluding an armature
operated and retained by the ringing curpers:
in position to hold said shunt or shuntsopen

as long as the current rewnains on the Iine.

96. Tn a telephone system, a party-line, s 100

ringer on said line, a notmally closed shunt
avound said ringer, and means including an
1nture operated and retained by the ving-
ing curvent in position to hold said shun
open a3 long as the current remains on
line. :

97. In a telephone system, a party-line, a
plurality of ringers on said line, a normally
closed shunt arcund each ringer, and relays.

.

having armatures adapted to romain station- 110

ary in attracted position for holding the -
shunts open and preventing closure thereof
during the operation of said ringers.
Signed by me at Chicago, Cook county,
Tllinois, this Ist day of August, 1903,

JOHN ERICKSON..
Witnesses:
R, C. (iFFonp,
W. Lep ©Sanrerry,
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