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To all fwhom it may concern:

Be it known that I, Ray H. M.A\SO\I, a
citizen Gf the Umted States, residing at
Elyria, in the county of Torain and State
of Ohio, have invented certain new and use-

ful Improvements in Telephone- Kxchange

- Systems, of which the foﬂowmcr 1S -4 Specl-

fication, reference being had therem_ to the

accompanying drawing.
10 _
change systems, and has for its object the-_
productmn of a ringing circuit for such
systems which shall be automatically con-

My invenfion relates to teleph{}ne ex

trolled by the joint act-of the operator and

the called subscriber, the former connecting-
the ringing wenemtm to the ealled line, and

the i-,ubcu lber disconnecting when he an-

ringing current and commutators for inter-
1upt1rw the flow of generator current so as

rupter commutators
provide a ground or shunt path in place of
the gener ator when ringing so that the re-
lease reiay will be 0perated as soon as the

~telephone receiver is removed irom the
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~ condenser,
mndenser will.act automatically as an equal-
izer for the different frequencies employed | ]
in harmonic party line signaling so. as to
produce a uniform operation of the thermal

40

45

- o0

switch hock at the called statmn

In designing the present circuit I have

found it ntcusmly, in order to use a thermal

or hot wire relay, to provide a shunt path-
for line current around the same, to equalize
the effects of the ‘alternating ringing -cur-
“rent and the direct battery current so that?|

the thermal relay will operate the same when

“either current is passing through its wire.

For. this purpose I pmfembly employ a
and I have found ‘that such a

relay reg 11*dles:s of hhe chamcter of the

- current

‘The pr esent dpplwatmn 13 dlrected partic-

~ularly to the feature of equalizing current
Aow at ditferent irequencies, and is a divi~

sion of my prior :Lpnhcatmn ﬁled Bebruary -_

1, 1’9(}{, Serial \unﬂ)u 3855 ._.,08

My invention is ﬂlustmted 111 the accom—-‘js_

panying drawings in which:

. Fw*me 1 is'a diagram of a central- ofﬁce}f
cord circuit and two subseribers’ lines adapt-
ed to be connected thereby Flgs 2 and 3

to Fig. 1

In this cu'cmt 1 employ a
thermal type of relay for cutting off the

These inter- |

are ‘so. armncred as to 'L_u'hz to F1

systems.

‘both.

visory I'elavs R—

| are dlaﬂl‘ ams of modified substation cir-
‘cuits.

Bw 4 1s 'a diagram of a modified
cord cu*cult Fig. 5 1s a diagram similar

Do

,-showing the calling end of a cord
“cireult with a multi- oenerator eqmpmant

| and connections for harmonic ringing, and 60

a subscriber’s party line having harmonic :

rmo*ers I1g. 6 is a diagram s:,howmw & cut-
off type of kay having a special arr angement

to prevent two keys from being depressed.
at orce and thereby coanectmﬂ' current’ of

Fig.

two frequencies to the ringing circuit
7 15 a diagram showing a selective key hav-

ne a master contact for setting the rmrrmfr-
1'ela, 7.
'al]el
‘of the same key showing cut-off contacts
to prevent crossing of  two frequencies. -
Fig. 9 1s a side view of a key adapted for
use 1 the circuit ShOW.H

‘The contacts on this Ley are ‘in par-
Fig. 8 is a diagram of a modification

I':m' 10 i1s an end
view of said key.

Referring to the drawings; and partmu--
1, A and A’ are two subserib--
ers’ statmns each equipped ‘with the appa-
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ratus usually employed 1m common battery -

and apparatus of these two sub-stations are
1dentical, one -description will suffice for

mally: CU*‘IH*"*Cmd to the line relay M and the
main - battery i3 on one side,
ground on the other.
| Tine: signal lamp .

The I“I‘LV X has itg

_Wmdmos connected on one side to the
_Ground and on the other side through =

-wire 3 to the test thimble or ring 4% «.
| JJCL J’

| LD@

ple boaud the sprmﬂ*s j and 4

ble 7% will all be duphca ed and connected
n multlpl@ to the wires 1-—2-—3.°

For -the purpose of ...nterconn{,ctmﬂ the :
lines, T provide the usual plugs P and P’

coninected. by the cord circuits 4—5 and 6—7.

the supervisory Tamps r—r2

As the Iine and other connections:

‘The line wires 1—2 from' station A’
pass to the central office, where they termi-
‘nate upon a jack J’ and at the contacts of o
cut-off relay \ througn which they are nor-

and to the
Relay \T controis the

“Of course 111 the case of a multi-
“and the thim-

80

00

C1LG6
‘The cord circuit is provided with. super-
R’ and R*—R?, controlling -
The main bat-;
tery B 1s bridged across each end of the cord:.
between the tlp and sleeve-relays, in the

105
usual manner, these relays therefore serve

Ing - as 1mpedan(*e or choking: eoﬂs n iht, :

battery sup_ply circult.
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Ior purposes of listening in, and of test-
g limes to ascertain if they are busy, I
provide the usual operator’s telephone set,
with a suitable key for connecting it across
the cord conductors 4—6, and test contacts
controtled: by the relay R® For the pur-
pose of ringing the wanted subscriber, I
provide the ringing relay R, adapted to be
set by a key K, so as to open the cord at the
contacts ", »°, »* and 29, and connect the

|

10

plug P’ through the contacts 7%, 7 to the

cenerator wire 8 and the returm wire 9.
This generator wire extends from the con-
tact < of the commutator or interrupter I to
the thermal relay T, and thence to the con-

tact 7¢ of the ringing relay R% The return
wire 9 on the other hand extends from the

contact #7 of the ringing relay through the
- non-1nductive resistance y to the main bat-
20
point ¢ constituting the common connection
- of the battery B and the generator G to the
—commutator segments 2" and 2. The com-
mutator 1s constantly driven while ringing,
and may be maintained constantly In mo-
tion, preferably by the same motor which
drives the charging and ringing machines.
The driving means is immaterial to the
present 1nvention, however, and may be
anything desirable or available in a par-
ticular case. , | |
The ringing relay R* has its windings
connected on one side to the main battery
'B. On the other side they are connected
through wire 11 to the key K and when
~ that 1s closed to ground, and so to the bat-
“tery; and also through wire 12 to a self-
locking device consisting of the contacts
r*—1°; the. latter connected through wire 13
to a contact 7 1n the thermal relay T and
thence through its normally closed mate #’
to ground. Whenever the key K is de-
~ pressed for a moment, the relay R* becomes
energized and upon pulling up its armatures
locksg 1tself on the following locking circuit,
B, R¥12, 78, 70, 13, ¢, ¢’ and ground. - This
circult, however is controlled by the thermal
relay, and the said thermal relay is con-
trolled by the wanted subscriber, having
one ot 1ts wires included in series with the
ringing wire 8, so that when the subscriber
answers the relay will become energized to

30

35
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open its contacts #—¢’, breaking the locking

circuit, and thereby deénergizing the ring-
ing relay R, cutting off the ringing current
‘and restoring the continuity of the cord cir-
cult.. The thermal relay is constructed and

55

arranged in the following manner; a ten--

- slon yoke #* has attached to it but insulated
60 from it the ends of two wires #° and #5. The
other ends of these wires are attached to
pomts on a pivoted lever #, these points
lying on opposite sides of the pivot £° of the

lever. . The two wires are maintained under-

66 tension by means of the spring ¢° attached

tery B and through the ground at ¢’ to the

¢* 1 a neutral position.

changes.

-

900,876

at.one end to the yoke #* and at the other to
a ftxed support #. The lever ¢ carries
upon 1t a stud of insulation ¢, by which it
can lift the contact -spring 7 from its anvil
¢. - Normally the spring vests on the anvil,
and the wires % and # are maintained un-
der uniform tension, so as to keep the lever
in order to multi-
ply the movement of this lever, I may make
1t of any length desired.

I have stated that the wire 8'is connected
1 serles with the relay wire 5. Generator
current passing through the wire 8 must pass
therefore through the relay wire aiso, but
the carrying capacity of the wire, and the
amount of current which will pass through
the line wires and the ringer of the wanted
subscriber are so adjusted that such an
amount of current will not heat the- relay
wire sufliciently to destroy the balance of
the relay. Of all atmospheric effects the
relay obviously remains: balanced, because
both wires-#* and ¢* are exposed to the same

In order to equalize the effects of the bat-
tery and generator currents on the thermal
relay, I provide a capacity ¢’ in a shunt

branch 80 around the wire . This capacity

constitutes an important feature of my in-
vention, a condenser being employved which
will shunt enough of the alternating current
from the wire #* to prevent the latter being
unduly heated. Since I intend that the ther-
mal relay shall be operated both by the bat-
tery current and by the ringing current, and
since the voltage and consequently the rela-
tive amount of current flow through the
same resistances 1s different for the ringing

current and for the battery current, it is nec-

essary to provide some means for equalizing
the effects of these currents on the thermal
relay, and I find the condenser or capacity
effects this very well. ' “

- The operation of my invention as thus far
described will now be understood. Assum-

‘ing that subscriber A has called for connec-

tion with subscriber A’, and that the oper-
ator has inserted the plug P into the an-

swering Jack J, has tested the jack J’ of the

wanted line and has inserted the plug I’
therein, 1t remains for her to apply ringing
current to the line 1—2 of subsecriber A’.

~This she does by depressing the key I for a

moment whereby the following circuit is
closed: B, R*, 11, K, and ground. Current
1 this ¢ircuit energizes relay R*, which pulls
up 1ts armatures, opens the cord conductors

O—7 and connects the tip of the plug P’ to

the commutator I through- the following
path: tip, to contact, +°, 7¢, 8, 5, C’ in par-
allel, 8 to contact 2. The relay also connects
the sleeve of the plug through the followinge

path: sleeve, 74, 77, v, 9, B and ground. The
commutator I 1s supposed to be rotating

whereby its two segments ¢’, 4> come into
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“1n the circuit.. The relay R* when pulling

20

25

- to any particular one of these arrangements,

30
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_condenser prevents the passage of direct cur-
rent. When the subscriber’s telephone is in
use, a-parallel path of relatively low resist-

~ance 1s closed through his talking set, which

45

- or direct, to pass over the line, to heat the:

‘not permanently bridged but are -discon-
“nected when the telephone set ‘is connected.

_connection aitgﬁiaiely | | with the spring i,

cuit: B, R, 12, 7°, 13, #, ¢ and ground back

‘the generator or battery current upon the

‘receiver for use, a path of relatively low re-

‘the relay R* of 1ts ground, and permitting it

in prineiple, but has the ringer in a ground
‘tap from the tip side of the line with a suit- .|

200,676 - S @

1

e

The segment 4*'is shown as the larger of the
two, the period of ringing thereby being
made longer than the period of rest: but this
may be varied in any manner desired. The
segment ¢*1s connected to'the generator G,
and the segment ¢" is'connected direct to the
point ¢, whence both branches are con- |
nected through the ground to the battery B. |
The complete ringing cireuit while generator
1s on is as follows: G, 2, 4, 8, ¢ and € in

T
-

the spring 7, the circuit is the same, except
that the generator is cut out and the con-
nection is completed from point y direct to
the spring <. This leaves thesbattery B alone

L

up also locked itself over the following cir-

to battery. . N o
Figs. 2 and 8 show different arrangements

of the apparatus at the subscriber’s station. l

1t 1s to be observed that I am not cenfined”

s6 long as the required bas

| ._ ic feature is pre-
sented, which is that with the line in-a con-
dition of disuse, a path of relatively high
resistance or low conduectivity is closed for

line; but when the subseriber takes down his

sistance 1s closed.” In Fig. 1 I have shown |

the subscriber’s ringer. permanently bridged

across the line with a'condenser interposed,
the resistance of the ringer,'either ohmic or
inductive, or the capacity of the condenser,
or both, being so adjusted that the amount
of alternating current. which will pass in
ringing is insufficient to heat the wire #° of the
thermic relay T to operate the latter. The

—

permits sufficient current, either alternating

L .

wire #* so that its expansion will unbalance

the relay T, tilting the lever #* upon its pivot'|

t* so as lift the spring #” off the anvil ¢, to
open the locking wire 13 thereby depriving

to retract so as to disconnect the wires 8 and
9 and reconnect the tip and sleeve of the
plug P’ to the cord conductors 5 and 7 re-
specttvely. .

The arrangement shown in Fig. 2 is the |
same as that in Fig. 1, except that the ringer
and condenser at the subserber’s station are

The arrangement shown in Fig. 3 is similar

i

LArg

able resistance interposed between it and
ground, this ground tap with the ringer and

‘Tresistance being disconnected from the line _
‘when the telephone comes inte use. With
any of these srrangements it is. sutliciently

obvious that after the operator has depressed

the kéy K and so energized the relay R,

the latter -will remain locked until the sub-

seriber answers, when the thermic relay T -
75

will release the re}&y R* and stop the ring-

P arauelﬁ 8! PT(_;‘J'- T3? .-tIP 9 J ?? '_1‘3 -_;%;"’5:2?. fr’ y f.Slﬁ’ema 1
Yy, 9, B, ground, fg--a{ﬂdz ba,ckto'_'igener—”
~ator . -"VhEIl the Segment ' COII[BS grgundta !

in Fig, 4 I have shown a modified ar-
rangemetiv of the cord cireuit, in which the
wire 9 instead of being connected directly

to the wain battery B, is connected to a

wire 80 controlled by the relay R®, and

‘recelving current from ba;ttery: only when

70

80

the sald relay is energized. This arrange-

ment has the advantage of leaving the sio-

naling portions of the circuit free from: bat-
tery connections except -when the calling

plug 1s inserted in the spring jack: It

| shiould be noted that I leave the battery con-

nected through the resistance 7 to the sleeve

of the plug and thence through the thimble
7* of the jack to the cut-off relay N during
the ringing, the purpose of this being to

‘maintaiu the cut-off velay constantly ener-

gized. . This circuit may be traced ‘as fol-

lows: B, 9, y, 10, #*; sleeve of P’. 2, N and
e ' S L T A PO . B
ground. -Also from P’ through j to line and

85

S0

95

back to 7/, thence when ringing by way of #*,

wite 8, #* ‘and commutator segment to

ground, either direct or through the gen- -

erator. It should also be noted that the bat-
‘tery cuirent assists the generator current to
operate the ‘thermic relay when the sub-

scriber answers, flowing out over the slesve

side-of the line and back on the tip side and

so through the wire 8 and through the gen-
erator to ground. The relay R* will be dis-
connected at the instant the subscriber an-

swers, no matter what the position of the
commutator I happens to be. | "'

~ Fig. 5 shows my present invention applied

100
104

110

te.'a harmonic ringing system, in which I

find an equalizing device such as the con-

necessary, in order to secure a uniform action
of ringing current at different frequencies
upon the thermic relay. The arrangement

and connections of the cord circuit and its
bridging relays are preferably the same in
this case as those shown in Figs. 1 and 4,

but as they ‘are immaterial to the particular
features impertant in harnionic ringing, they

are not shown in Fig. 5. The plug P’ and
the cord conduectors 5 and 7, with the ring-
ing relay R4, its armatures, the battery wire

9, the relay wire 10, the;resistance 7, the

thermic relay T, and the connecting wires
8 and 13 are all the same as in the foregoing

description. In the present case, however,

the wire 11 instead of passing to a single key

k., passes to a set of contact springs %', &2, &?

denser C’ to be eminently desirable, if not

115

120

125

139
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and %* in parallel, these springs having an- | pushed all the way down so as to force both
vils %%, &S, &7 and %8, respectively, all con-'| its springs against the anvils £ and %° re-

nected in parallel through wire 14 to ground.

Instead of a single generator G, there are

four generators (x,” (%, * and (* all con-
nected on one side through the wire 15 to
oaround,” and on the other side connected
through the branch wires 16, 17, 18 and 19
to the commutators I, 1%, 1* and I%, respec-
tively. From the contacts of these several
cominutators the wires 28, 38, 48 and 58 pass
to the anvils &°, &%, 2** and A2 of a set of

selective ringing buttons whose springs %%,

4, J*5 and /&%, are connected in parallel to
the wire 8. In Ifigs. 9 and 10 1 have shown

such a set of buftons. Each unit key in |
this set has a cam roller connected to a
- push button stem so that when the button

is depressed, the pair of springs %', %%,
ete., with which it is associated, are spread
apart against their anvils and are so main-
tained as long as the button is held down.
Fach button stem is provided with a me-
chanical lock and all the buttons are inter-
locking, the arrangement being such that
when pressure is applied to one button, any
other buttons which may have been down

previously are at once released; and when

pressure 1s removed from the button in use,
1t, retracts through a portion of its path of
movement so as t0 open the ground spring
k', %, ‘but still maintains the generator

~ springs closed. © A convenient form of lock-

35

40

45

60

60

determined fregquency

ing mechanism for such a set of keys com-
prises the common latch shown extending

along the side of the button stems, each stem

having a pin or pair of pins to engage said

Jatch, these pins being so set that when any

key 1s locked it is held with 1ts generator
contacts closed, and its ground contacts open.

A form of cam and actuating button for
an individual pair of springs is indicated in
Fig. 5 in connection with the springs &* and
k'S, being ‘marked &Y. It will.be under-
stood that this is merely diagrammatic, but

that if individual springs &, &%, %* and &*

are employed, there should be one of these
double cams for each pair. . = '

It will be observed that in Kig. 5 1 show
a subscriber’s line 1—2 extending to four
substations A7, A2, A® and A*, the last three

~of which are indicated by the ringer bridges

only. The ringers at these four stations are
tuned so that each will respond to a pre-
of ringing current

{};Ij G_ﬂ? G3 &nd

only. The four generators

G4, or the equivalent pole changers or fre-
quency changers, are arranged so as to sup-

ply current at corresponding frequencies.
Assuming that 1t is desived to ring a par-

ticular party, as the party at substation A,

on the Iine 1—2, the operation 18 as follows:

~The line having been tested and found 1dle,

6o

the plug P’ is mserted and the selective but-

spectively.

battery, and releases its armatures.

The branch wire 28 leading from
the commutator I’ 1s thereby connected to
the generator wire 8, and at the same time
the ringing relay circuit is closed as follows:

B, 9, 10, R*, 11, %, &, 14, ground and back to
battery. The ringing relay thereupon pulls

up its armatures and closes the circunit of the
generator " to line as follows: G4, 16, 1’,
28, k° k', 8, ¢* and C’ 1n parallel, 8, ¢, 2,

to tip of plug P’, line wire 1, all the sub-

stations, line wire 21, sleeve of plug P’, 4, 47,
y, battery B, ground and wire 15 back to

‘generator. The ringers at substations A’

A3, and A* do not respond to current from:
generator G, but the ringer at substation A’
1s effectively actuated, and continues to be so

actuated at intervals until the subscriber
‘answers or until the plug P’ is withdrawn

from his jack. &n the latter case, and as-
suming the cord circuit of Fig. 4 to be m
use, the relay R* is disconnected from the
In the
former case, the rush of current due to the
lowering of the resistance at the subscriber’s
station, heats up the wire #® of the thermie
relay T and the latter breaks the locking
circuit 13 at the spring ¢’ as In the previous
cases. It should be noted that as soon as the
ringing key is set, and pressure 1s removed
therefrom, the spring %" lifts from the con-

tact £ so that the wire 11 is open, and the
| relay
locking circuit 13.

R* is thereafter dependent upon its

In Fig. 6 T have shown the thermic relay
T, the wires 8, 11 and 13 leading to this

relay and the keys, the ends of branches 28,

38, 48 and 58 and the key springs with their
anvils, the latter being arranged in series
instead of in parallel, the object of this ar-
angement being to prevent the connection
of more than one generator to the generator
wire 8 at the same time. When any gener-
ator spring 1s moved so as to make contacy
with iig anvil, it is simultaneously discon-
nected from the following springs, so that 1
two keys should be simultaneously pressed
down, ‘only the lowest one 1 order would
connect its generator to the wire 8.

In Fig. 7 I have shown the four springs 4/,
2, &* and k&* replaced by a single master con-
tact &%, which 1s closed on its anvil &' when-
ever any of its individual generator springs

ke, k%, 'S and %' is closed and the button

thereo? depressed to the fullest extent. “Fho
master contacts % and %' are open at all

‘other times. A type of key which may be

emploved in this circuit or any of the other
circuits herein deseribed with but slight
modification, 1s shown in Fig. 8§ with the
series arrangement of Fig. 6. Unless some
mechanical means is provided to prevent the

depression of two buttons at the same tune,
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of this kmd must be empl&yed lf 1t be de-— | means, I mtend to include any means for

sired to prevent crossing of two frequencies.

The ringing circuit bemﬂ' entirely automatie,

1t the 0pemi'0r ‘should pubh down two keys

at. once, two Irequencies of ringing current
would go to line umsll one of the subscmb&rs
answered. - :

The condenser C" in shun'é: Wlth 'the wne ~

~of the thermic relay is shown in all of the

figures, constituting an essential feature of

‘my 1mvention. Its importance will appear

from this, that the thermic relay, and in

~ fact any rel&y to operate sat&sfactorﬂy in|

15

~1n the wire 5.

20

35

automatic ringing, must be provided with |
some means to equahze the effect thereon of |
current at different frequencies. A uniform
current flow must be maintained, and ,by |

means ot thls condenser shunt is ma,mtamed
The condenser exhibits a

lower resistance to the higher frequency cur- |

rents and by properly determmmg the capac-
ity 1n advance, the efficiency of the shunt is
made to vary approximately Wl'th the fre-

quency. Thus, the same effect-is produced

in the thermic. relay with a high frequency
current as with a low frequency. In some

standard 11311110111(: systems, the frequencies

employed range from 16 to 66 cycles and the

voltages are graded from 50 for the 16 cycle
for the higher frequen- .
If no ahun't path were provided
around the wire #* of the thermic relay, it |

current to 150 to 175
Cit‘:s

would be impossible to adjust the same so as

to allow the locking contact #, ¢ to remain

closed with high irequency current flowing

“to hme and with the telephone receiver on

40

45

50

| -other ringing.

69

the hook. The condenser action in equaliz-
ing the effect of current at different fre-

‘quencies 1s thus the same as in equalizing the

alternating and direct current effects, both
these effects being combined mn h%rmomc
ringing.

While T have descmbed my mventmn_

‘herein as applied through the agency of |
certaln specific forms of apparatus, it is to

be understood that these can be varied
widely at will. I 'do not wish to limit my-
self to any particular type of key, any par-

ticular .type of cord or line circuit, or any

arrangement of a,utomatlc or
| The resources of the art are
var 1ed and numerous and the ﬁeld of lelC@
1n designing is a broad one. |

Day tluular

I (*011templ&te applying my mvention tq'

systems and apparatus of various types and
all such non-essential changes as are re-
qu
system 1 desire te have 1ncluded w1thl11 the
scope of my claims.

fuj.lv aware that other devices may be em-
ploved. instead of a condenser for a similar
purpose. Tt is to be understood, therefore,

—-—

wed to make 1t umfolm to any given

In its broadest aspect |
_the feature of the condenser branch Cis a
‘ringing shunt or an equalizer, and I am

wcmted subsecs 1be,1

,M:* =4
r«-t"‘

1‘0duc,111g a uniform current and . UIMFG‘*’""R _-

actlion in the controlling device ~ |
Having thus deseribed my mventmn ”‘Vh.ﬂ]

Nl clalm and deau*e to S(-‘(,u}f‘“ hv L{eﬂai g Pat-

em 1S: | | |
1. In a telephﬁ,‘nﬁ U{@hmwe g v&mem %Uﬁ%

a-crlbers line mcmt‘-« 2 em*d cirenit f@r .m-g
s plurality of ringing

terconnecting them,
genemtors &dapted to %upply current of dit-
terent frequencies, means for seleciively
connecting the same through the cord circuit
to the lme of a w ame,d subscriber, non-

mductwe controlling means re&*pmlewe to
the act of the called sub%mber to disconnect
the same, and an equalizer-for saxd control-

ling means, whereby 1t will be equally affect-
ed by current at different trequencies, sub
stantially as described. -

2. In a harmonice signaling system, means
for supplying a plumhtv of currents at dif-
ferent frequencies, means for connecting the

same to a-wanted subscriber’s line, .;md COT-

tr olhng means therefor, with an equalizing
shunt for said controlhng me&ns, substan-

_hally as described.

8. In a telephone exchange Svstem har-
monic signaling means comprising a plu-
rality of current sources, a switching device
tor connecting the same selectiv eh* to a
line, and a non-ind uctive

-y
(AR

&0

o
a4

20

o

controlling device for caid swit ching device

together with an equalizing shunt o the

-controllmg device, substantially as deser 1bm1

4. In 1 teleph(me exchange svstent, has

keys, a generator wire common to said keys
a ringing relay controlling the ﬂeufmat SL

wire, a non-inductive device contr olling the

ringing relay, and an equalizing shunt for

.the non-nductive device, substantially as de-

c;cmbed

. In a telephone exchange svstem, har-

Inonic signaling means comprising & plu-’

rality of sources supplying current at dif-
terent frequenmegﬁ a source of direct current,

“a plurality of commutators, a generator wire

common to all the comnnhators and having
branches thereto, a ringing relay cont vol-

the ringing reldv? and a capacity shunt for

‘sald thermal relay, achpted to equalize the

effect thereon of curreuts at d}ﬂewit fre-
quencies, substantially as described.
- 6. In a harmonic signaling system for
telephone exchanges, a- plu ahtv of scurces

of current at dlﬁerent frequeta:u(31@5j 3} plu-—

rality of selective keys therefor, a master
key adapted to be momentarily actuated n
the actuation of any selective kev, a ringing

‘relay arranged to be e11erglzed by said as-
tha;t n cl.;.ummg an. equahzer or bala,nclno‘ | ter key, a self lockmﬁ' circuit tor said ri1 g 130

and controtling

- 100

‘monic signaling means comprising a mw -'
rahity of devices sapplyving current at dif-
ferent frequencies, a plurality of w]::wh

1{}5

110

115

ling the generator wire, a thelmql relay con-
_nected to the generator wire

120

125
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ing relay, and a-thermal relay controlling

said locking ecircuit, substantially as de-
serrbed. | o
7. In a harmonic signaling system for

telephone exchanges, a plurality of sources

of -current at different frequencies, a plu-
rality of selective keys therefor, a master
key adapted to be momentarily actuated in
the actuation of any selective key, a ringing

relay arranged to be energized by said mas-

ter key, a seli-locking circuit for said ring-

ng relay, and a thermal relay controlling

sald locking circuit, together with an equal-

1zing shunt for said thermal relay, substan-

tially as described. ' _ 15
In’testimony whereof I aflix my signature
In presence of two withesses.

"RAY H. MANSON.
Witnesses:

~A. J. Ropzrrs,
W. O. STrRONG.
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