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To all whom it may concern:
Be 1t known that I, Henry B. STONE a
citizen of the Umted States and a remdent

of Providence, in the county of Providence

and State of Rhode Island, have mvented

a new and wuseful Improvement in Com-~

ostte Signaling Systems, of whichthe fol-
owing 1s & specification.

My mmvention relates to compomte signal-
img systems in which a line circult may be
used for simultaneous telegraphic and tele-
phonic communication:

In composite. signaling systems it is cus-
tomary to connect one or more telegraph
branches to the main line through the inter-
position of impedance coils whereby the
rapidly varying telephone currents are pre-
vented from affecting the telegraph ap-
paratus, and to conneet the telephone

branch Wlﬂ'l the line circutit through the in-

terposition of condensers Whereby the more
slowly varying telegraph currents are pre-
vented from affecting the telephone system.

+ line circuit.

It has been found however ‘tha,t the effi-

diminished by the necessity of passing the
signaling or ringing currents through the

~ condensers which connect the telephone |
branch with the line circuit.

- 30

It has been
proposed to remedy this defect by employing
high-frequency ringing currents such as
those produced by means of vibrators but

- the -use of such high-frequency ringing cur-
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rent 1s objectionable and has developed a

clency of the telephone system is greatly

number of dlﬂicultles and hmltatlons in

practice,

It 1s the object of the present invention to
provide a composite signaling system where-
In the ordinary low-irequency ringing cur-
rent may be employed by impressing the

“same on. the line circutt on the line side of the
aforesaid condensers,

if the latter be re-
tained, and. it contempl&tes in one of its
aspects the elimination of the condensers or
inductostatic connection of the telephone
branch of .the hne circuit.

A further ob]ect of my invention is to.

connect the teiegraph branch or branches
of a Comp()Slte system to the line circuit at a
point or-points the potential of which is not
affected by the development of the tele-
phane signaling current so that such gurrent

will ‘not gffect the telegraph apparatus.

{Fhe drawings which accompany and form:

line circuit.

keys K K, and the relays R R,.

| 1n
55 a part of .this. apphcaiﬂon represent m dm—- } a Gwncy of the syswm S

J—

‘Tgr&mmatm form wvarious arrangemema of

circults and apparatus whereby the fore-

going objects may be accomplished.
In the drawings, Iigure 1 is an explana-
tory diagram 111118131 ating a well known com-

posite system in common use todey. Fig.
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2 P@pI'ESGIltS one embodlment Of nyy lIlVE'.Il— N

tion in which a sumple repeating coil, having
its primary bridged across the telephone
side of the compasite set 1s employed for
associating the telephone branch with the
Fig. 3 represents an extersion
of the plinmple shown in Fig. 2, in which
the repeating coil has two sets of secondari [es
each set consisting of two coils-connected 1n
series with one side of the line circuit. Fig.
4 shows a modification in which the repeat-
ing‘ coll has two primary windings connected
In series with the_telephone branch and the
Fig. 5 represents a further
modlﬁca,tmn in which the primaries of the
Featmg coil are connected in series with the
telephone and are inductively related to the
line circuit, the condensers on the drop side
h&vmg been discarded.
In the figures O O, 1eplesom the sides of
an all-metallic line urcmt

T T, represent the telegraph br anches of
the composne signaling system, saild sets 1~

the b&ttellﬂ‘i B B, the
The Eele—

graph branches are {Jonne@ted to the line cir-
uut at the points o o’ respectively, and each

1s earthed gt K.
interposed between the telegraph bldIlGhE‘b

cluding, r espectwely

The impedance coils L 1, are
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and-the line circuit, and the usual shunts m-

cluding the condensers C C, and the 1mpe-
dances 1/ L, may he connec’rel to earth as

shown.
It is usual to connect the two Pars of con-
densers (V O/ and C,” C,” in the two sides of

the line circuit between the points of connec-

95

tion therewith of the telegraph branch and

the - telephone branch. Inasmuch as the
ringing current must pass through the con-
densers (/ (" and €, (", which are usually
condensers of from . two to four microfarads
capacity, and as a certain portion of said ¢ur-
rent necessarily passes through the shunts in-
cluding the coils L’ L,, which are coils of rel-
atively low 1mpeda,11( {* it will be clear that
the arrangement shown in Kig. 1 1s. quite 1n-
efficient for transmitting low-frequency ring-
currents. The attem Et to improxe the

own in Fig. 1 by
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the use of relatively high-frequendy: ringing .

_currents has not proven successful, partly be-
cause of the disturbances induced.by such

10

15

'3 - . . - .
currents in neighboring lines, and partly be-

cause of the complexity of the&}l)lpara,tus re-.

quired for their production and t
experienced In maintaining
proper adjustment.

e difficulty
the same In

The simplest form of my invention 1s

shown in Fig. 2, in which as well as in the re-
maining figures, the reference characters have

the same significance as in Fig. 1. In Fig. 2,
I, represents the primary winding of & Tre-
peating coil, said primary being bridged

across the telephone branch of the compos-
ite system between the points p p’, and, as
shown, connected in series with the spring-

jack S of a telephone switch-board. 1, 1,

20

sides of the line circuit O O,.

are the secondaries of said repeating coil and
each is connected in series with one of the
The ringing

- current from the telephone branch will be

transmitted to line partly through the con-

 densers ¢’ C” C/ C,”” but principally by way

25
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- of the ringing currents affects the telegraph.

30

~ current may be still further improved and at-
the same time the mutual action of the tele-
araph and telephone branches greatly re-
 duced or entirely eliminated.
telegraph branches T' T, are connected to the |

40
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- the repeating coil, are points having their
potential unaflected by the development of |

09

of the repeating coil which inductively trans- |

lates the energy of said currents to the lineto
reinforce that portion of the energy of said
currents received from said condensers.
While the efficiency of transmission is greatly
increased by the arrangement shown 1n IFig.
2, it has been found that variations in poten-
tial at the points o 0o’ due to the development

branches and also that the telegraph current
is often heard in the telephone instruments.

In Fig. 3 I have shown a system whereby
the efficiency of transmission of the ringing

In Fig. 3 the

line circuit at the points o 0’ which are mid-
way between the serially connected sec-
ondary windings I, L,” and I,” 1,7, respec-

tively, of the repeating cou. -The primary |

I, of said repeating coil, as before, is shunted

across the drop side of the composite system
 between the points p p’. -1t will be obvious

that the points o o’ in Fig. 3, which are re-
spectively between the outer ends of the two
coils of each of the two sets of secondaries of

varying current such as ringing current.in
the primary of said coil, so that the telegraph
instruments are not affected by said current.

- It will be scen conversely that the telegraph

60

currents impressed on the system at the
points o and o” divide .and induce approxi-

mately. equal ‘and opposite effects in the |

primary I;so that the harmful effects of such
currents upon the telephone receiver will be

reduced  to a minimum or entirely avoided. | bran |
- 65 A suitable adjustment of the condensers | ondaries connected in series with each other 130

'F

regulated, will aid
- sult. | . .
- An extension of the principles shown In
Fig. 3 is represented in Fig. 4, which showsan

- 922,206

C’;-.C”; :_a,xid 'Cf Cl‘f:’ : ﬁheréby the amplitudes

- and phases of the currents flowing in eppo-

site directions from the points o o’ may be

in accomplishing this re- ~
- o 70

arrangement whereby the efliciency of trans-

mission of the ringing currents is still fur-
ther increased by connecting the primaries

telephone branch, so that the ringing cur-
renfs will pass through said primaries before

reaching the shunts which include the colls - :

_Lf Llf .- . .

In the system shown in Fig. 5 the con- -

densers C' C, may be employed as before

79

1, I/ of the repeating coil in series with the

80

between the secondaries of the repeating coil

| and the shunts which include the impedances

1/ L/, but the condensers €'’ C,” can be
eliminated and the primaries I, and 1,” con-
nected -metallically in series. - These con-
densers being- discarded, the addition of a
condenser (/”’, as shown, between theinner

terminals of the secondaries assists in the
‘elimination of the effect of the telegraph cur-

89

90 -

rents in the telephone instruments and in-

| creases the efficiency of the repeating coul..

In Fig. 5 the telegraph branches are connect-

ed at points o o/, between which there is de-

veloped a practically zero difference of poten-
tial by the ringing currents of the telephone

system, so that the operation of the AR

95

phone system will not appreciably affect the -

telegraph receiver. Conversely, the cur-

100

rents impressed on the system by thetele-

oraph branches divide and induce approxi-
mately equal and opposite effects in the pri-
mary windings I, I, of the repeating coil so
that the telephone receivers will not be in-
juriously affected by said currents. This
may be accomplished by suitable adjustment

| of the condensers ¢! and C,’ or the coils L'

L/, or by the adjustment of both sets of coils
and condensers. o

1056

. _ | - o “110 7
It will be obvious to those skilled in the art
that a simple repeating coil, or one having a

plurality of secondaries, or a plurality of pri- -

maries and a plurality of secondaries, may be -
employed in various ways to associat> the

telephone branch of a composite signaling
system with the line circuit, and therefore 1

desire it to be understood that -although 1-

have described in detail several arrangements
whereby the objects-of the present invention
may be effected, I do not wish to limit myselt

to the said specific arrangements, Inasmuch

120

as they have been selected from a number of

equivalent systems merely for the purpose of
morelfully disclosing the present invention.
I claim: - ' S '

125

- 1. In a composite signaﬁ:’n’g 'sysltem, a line

circuit, a telegraph branch, a telephone
branch, a repeating coil having all of its sec-




and with the two sides of the line circuit, a |

922,206

connection from the primary of said repeat-
ing coll to said telephone branch, and & con-

- nection from the telegraph branch to the line

9

10

19

20

through one of said secondaries.

circuit through one of said secondaries.

2. In a composite signaling system, a line
cireult, two telegraph branches, a telephone
branch, a repeating coil having all of its sec-
ondaries connected in series with each other

and with the two sides of the line.circuit, a

connection from the primary of said repeat-
ing coil to said telephone branch, and con-
nections from the telegraph branches tothe
two sides of the line circuit through said see-
ondaries respectively. o |

3. In a composite signaling system, a line
cireuit, a telegraph branch, a telephone
branch, a repeating coil operatively associat-

cuit, said repeating coil having a plurality of
secondaries in sertes with each other and

with the line circuit, and a connection from

said telegraph branch to.the ‘line circuit

-

4. In a‘composite S.i%naling system, a line
eircult, two telegraph branches, a telephone
branch, a repeating coil operatively associat-

ing sald telephone branch with said line ecir-

~cuit, said repeating coil having a plurality of

secondaries 1 series with each other and.

with the line circuit, and connections from
the telegraph branches to the two sides of the

line circuit through said secondaries respec-

tively. _ o
5. In a composite signaling system, a line

cireult, a composite set including a telegraph.
branch and a telephone branch, a repeating

coil operatively associating said telephone

- branch with said line circuit, said repeating

40)

50

coil having |
series with each other and with the line eir-
curt, ‘a connection  from said telegraph
branch to the line circuit through one of said

secondaries and connections bridging the
5 priumary of said repeating coil across the tele-

phone side of said composite set.

6. In a composite signaling system, a line
circuit, a telegraph branch, a telephone
branch, and means connecting said tele-
graph branch to the line circuit at a point
having its potential unaffected by the devel-

" L . r .i' L L 'I
g sald telephone branch with said line cir-

a plurality of secondaries in

l

lated to sai

‘sald primary winding.

a8

opment of vary_ing- current in the felephoné

branch. o N
7. In a com})o‘site signaling system, a line
circuit, two telegraph branches, a teléphone

55

branch, and means connecting said telegraph

branches respectively to the line circuit at

two points, having their potential unaffected

by the development of varying current in the
telephone.branch. . o
- 8. In a composite si

_ _ nalingéystem, a lme
circuit, a - telegraph

ranch, a telephone

60

branch, a repeating coil having two second-
aries connected in series with each other and

with one of the sides of the line circuit, a con-

656

nection from said telegraph braach to a .

point between the outer ends of said sec-

ondaries, a I?rimarywinding mduectively re- -
d

winding:

ranch, a - telephone

circuit, a telegraph

secondaries, and ‘a connection
from sd1d telephone branch to said primary

70

branch, a repeating coil having two sets of -

secondaries each set consisting of two-coils

connected in series with each other and with

75

one of the sides of the line circuit, a connec-

tion from said telegraph branch to a point
between the outer ends of the two coils of one -

of said sets-of secondaries; a primary winding

mductively related to said secondaries and g

80

connection from said telephone branch to -

10. In a composite signaling system. a line

| circuit, two telegraph branches, a-telephone

branch, a repeating coil having two sets of
secondaries, each set consisting of two coils
connected 1n series with each other and with

one of the sides of the line circuit, connec-
tions from said telegraph branches to points

between the outer ends of the two coils of
each of sald sets of secondaries, a primary

winding inductively related to said second-
arles and a connection from ‘said telephone

branch to said primary winding.
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In testimony whereof, I have hereunto
subseribed my name this 16th day of July

1908. | .
I - HENRY B.STONE.
Witnesses: :
| FREDERICK F. MANCHESTER,

Wirtiam C. KENDATLL.. |
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