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changing volce-currents.
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To wll 1elvony (b ety coneeriu:

Beitknown that I, Geonrce M. YorkE, re- | graph-l
siding at, New York, In the county ol New
York and State of New York, have invented

certain Improvements in Composite Tele-
phonic and Telegraphic Cireuits, of which the
following 1s a specification.

In composite svstems of transmission ol
that tvpe in which two
each having terminal telegraph-stations, are

brideed between said stations by conductors

including telephone instruments to consti-
tute ¢ metathic telephone-circeait 1t s cus-
tomary to. place 1 the bridges at opposite

sides of the telephone-stations condensers, |

which exclude from the telepliones the

slowly-varying telegraph-currents, while per-

mitting practically the passage of the rapidly-
This 1s shown in
Unrled States  Patent Noo 323,259,
Rysselberghe, July 28, 18850 In using this
arrangement it was found that the operation
of the two telegraph-circuits caused such
differences of potential at the extremities of

the bridges that a flow of current oceurred
eround branches a grounded capacity of Tour

Cthroueh the telephone instruments, whieh

3C

not only hmpaired their efficiency, but also
produced mutual interference between the
telegraph-lines.  To obviate this difliculty,
the bridges have been connected to ground

through a retardation-coil at cach side of the

telephone-station instruments and belween

~ them and the bridge-condensers. While the
“impedance of the coils prevented the passage

35

central-energy systemns, were applied to the

45

of the telephone-currents to ground, it gave
for the disturbing currents points ol ap-

proximately zero potential, so that interfer-
ence with the telephones and telegraphic
cross-interference were hoth reduced.
40

| Now,
thoueh these earth branches excluded VOICC
andd magneto or like ringing currents when
steady signaling-currents, such as those ot

telephone branches they found free paths to
ground. : To overcome this, condensers were
inserted in the bridees between the mstru-

ments and the points of connection of the
earth branclies, thus confining the steady

sienaling-currents- to the portions of the

‘branches containjng the telephone instru-

ments, but still allowing the volce-currents

‘and pulsatory signaling-currents to pass out

over the hne.

. The amount of condenser capacity which

crounded hnes,

Specification of Letters Patent.
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should be placed in series between the tele-

cive good telephonic transmission 1s .con-
trolled by two considerations—it. must. be
sufficiently great to enable voice-currents to
pass without 1haterial impairment and yet

he so small that telegraph-currents are sub-

stantially excluded.
practice that a capacity of about two miero-
farards 1s most effective. In the iirst ar-
rangement of the composite system men-
tioned a. single two-microfarad condenser

“was placed in the bridge at cach side-of the

telephone instruments.. Therefore when the
oround branches were added and the con-

Patented Feb. 26, 1907,

1t has bheen found m

55

ines and the telephone instruments to .

6o

65

densers to keep from them the steady signal- 70

ing-currents it was found necessary to give,

cach comndenser a capacity of four micro-
farads, so that the total value in series be-
tween the telephone instruments and - the

farads.

the condensers between the lines and the

microfarads for each line and at each bridge.
two micro-

where before there was only
farads. The telegraph-lines were therefore
rendered more sluggish and the efficiency of
transinission lowered. S

My invention has for its principal object

telegraph-line might remain at two micro- 75
In this way good telephonic trans- .

Imission was attained, but at the expense of’
telegraphic transmission, since there was 1n

30

the abatement of this difficulty and a-gen-

ral improvement in both telegraphic and

- telephonie transmission.

The accompanying drawing shows dia-

90'

crammatically an application of my mven- .

tion, there being a cingle figure shown in

separated sections for convenience in illus-

tration. -
Line conductors LiT2extend between pairs

of terminal telegraph-stations A B and A*.

B2, at which they are grounded, said sta-
{ions being equipped with the apparatus
usua lin composite systems. Between the
telegraph-stations conductors 10 :and 11

100

bridee the lines and lead into telephone-sta-

tions C C® respectively, which are thus con-
nected by a metallic eireuit furnished by the

hridees and intermediate portions of the twa -

telegraph - lines.” The telegraph - currents

must be harred {rom the telephone instru-

ments, and to eflect this and at the same time

allow the passage of telephone-currents

10€



line conductors at @ & and @? b*and the
telephone 1nstruments.
’_-Wh}le being freely permissive to Lelephone—

e

condensers ¢ are included in each bridge- |
conductor between its junctures with the

These condensers,

currents, should practically exclude the
sl@wly—varvmg telegraphic impulses, and

tne capacity which has been foynd to best T

perform this double function is about two
mmrofaradb for each condenser. There will,
however, in the operation of the teleu‘mph—-

lines be fluctuating differences of putential

between the pomts a b and a* b* respec-

- tively, that would tend to cause pul&f}s of

20.

current to traverse the bridges, disturbing

the telephone instruments and CIVING CrosS-
interference between the telen‘raph - lines.

To avoid this, earth branches 12.are joined
to the brldge-—conductors at points d hetween
the condensers ¢ and the telephone
ments, they heing grounded in pairs at

throu ﬂ'h COIINon mnductms 13. A smml:vk,

| mducbwe resistance ¢ is placed in each earth

25

branch, theso offering so high an imuedance

that the wolce- currents cannot flow th,.mm
them. The trespassing currents, hawever,

~change with such compamtwc slowness

30

that the coils 4 for them mprroumaw <1 -

ple resistances, and for said currents there is
thus estabhshed at d a condition ¢f potential
approaching zero.

will flow. to oround without Ieadulm the

35

40

companton telegraph-line.

The telephone-station associated with the
bridge-conductors may and under the pres-
ent practice usually would be of a type in

which a common battery is employed, the

steady current from which in operating
lamp-signals and the like would have access
to the bridge-conductors. In the present

‘instance there are illustrated portions of

- standard telephone-circuits comprising toll

45

interoilice
11nes only such

cord - eircuits,
subsecribers’

and switching
trunks, and

) elements being retained as are necessary to
show the application of this invention.

plug 9* for codperation with a jack j

0o

65

The bridges 10 and 11 each include the

;contacts of a jack g, with which cooperstes a
59
- 14 at the toll—opemtors: position K.

plug p, terminating one end of & cord-circuit
At the
opposite end of the toli- cord 18" 2 plug 2%

a,da,pted to engage a jack 7% connected by a

trunk-circuit 15 through a repemtmg -coil ¢ to
‘the cord-circuit 16 of a switching-operstor’s |

position at F. The switching-cord ha,b )

which 1s connected a, subﬂcrlber 3 lme 17,
having the usual substation set s. - The toll-
cord circuit has bridged across 1t a relay 7,
controling upon its front contact the local
circult 18 of a lamp ; seid circuit including a

normally closed contact in the toll-operator’s
listening-key k. Associated with the switch-
mfr-cor(T

11’1th u-

' tor of the plug p* in the jack 7%
subteriber should now be rung by the toll

They therefore cannct
pass through the telephone instruments and | ¢

earth branches

‘passably bar the steady current flowin

, to

845,157

Ing a ‘mndmg 1ncluded in a conductor 19,

| leadmg from the free pole of a grounded bat-

tery f through one armature and back con-
tact of a relay 7* to the trunk 15, therce

through the jack 72 and plug p? the toll-cord
14, IE‘?‘L}T r, and back throucrh the-cord, jack,

70

plun Lrunk conductor 20, and another arma-

LI

! through the.second winding. of the relay 7.
" The winding of therelay-z31s ¢ connected from
ground through the normally open rfront con-’
l:L(' t of a2 relay 7!, having its Wlndll‘lg in one -

vicie of the &mtchmfr -operator’s cord &nd

through the iront contact: and armature of

relay 7 to the free pole of battery f.
Considering for the purposes of this. de-—

‘ture and back contact of relay 7 to ground

-75

80

seription thet the call to be handled is incom-

ing to the telephone-ollice C, the plug » {
would first be placed in the Jacky by the toll

operator, who after communicating with the
q awuc*unw operator over an order-ere (not -
<hown) would ingert the plug p*1in the desig-
- This. would have been pre-

nated J:Ln;k 7%,
cedled l;y {ho placmrr by the uwrttchmg opera-

operator, end she is apprised. of the fact and
governed in discontinuing the ringing by the

The called

1o

lt..,mp [, wiich receives cutrent from its local

battery aftertiie relay » bas drawn up its ar-
mature. Ple actustion of this rels yr OCCUTS

efter the essocietion of the plug p* and Jack
ﬂ by curre nt from the hattery f over the cir-

cuit previously indiceted end including the =
100
The 101@% r endd v, which act to extinguish
the l¢ mp I upon the removel of the receiver -

toll-cord, trunks, end conductors 19 &nd 20.

rom the hook at the called substation, do not
concern the present mvention and need not
he furthier considered. |

95

(o3

1t will be seen that if the bri(l e 10 and its .

12 were arrange
deseribed a s ..hunt would be pl ced upon the
rele,y r, and the relative resistance would be
cuch that the lamp I would not light. To

prevent this, condensers ¢* are placed in the

‘earth branches, preferably each having a ca-

These im-

o from

115

and, the tres—*-; .
whlch have

pacily ol ¢ wbout two mieroferads.

&

the battery 7, and the rela,i roperates without
interference. On the ot

passing  telegraph - currents,

as has been

110

alremdy pe sssed the condensers ¢, readily pa,ss o

through the condensers ¢? to grm_md
As lins been previously indicated, the con-

120
densers ¢* might be placed in the brid e-con-

ductors 10 a,nd 11, as shewn in dotted hines at .

, between the pomts d and the telephmw

mqtruments and the desired result in 2, meas- -

ure secured; but by the arrangement here de-

iés

scribed Importa,nt advantages are gained. If
the condensers were inserted in the bridge at -

¢*, to get that capacity of two microfarads,
whmh oives most efficient telephomc trfms-'
16 1S & double—wound relay 7%, hav- | mission, one must make ¢ and ¢* of four mi-

13¢
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crofarads each, thus giving in series one-half
this amount, fmd then we should have con-
nected with each line at each bridge. a

grounded capacity of four microfarads fur-

nished by the condensers ¢, and this total of
sixteen microfarads added to the capacity of
the lines themselves would materially impair
tebegraphic transmission.

The present invention places between the
lllles I.and L? at a, ¢* b, and b* and the earth
at g two capacities ¢ and ¢ of two microfarads

~each 1n serles, or one microfarad, increasing
~the total C&p&(}lt} of both lines but four mi-

crofarads. At the same time it should be re-
membered that we have the standard capac-
1ty of two microfarads in the bridges at ea(,h
side of the telephone-offices.

Furthermore,, my improved system te-
duces both the disturbance in the telephone
instruments and the mutual interference be-

tween the telegraph-lines, for though the 1m- |

pedance of the earth branches has been in-

‘creased by the placing of the condensers ¢

therein rather than in the bridges, which in
itself would tend to augment these difliculties
by shunting more cusrent through the tele-
pnone appa,mtus the total 11:11ped¢mce of the
paths from a to b and from «¢* to 0* and from
each of the points ¢, b, ¢* and 0% to earth 1s in-
creased. This follows because although the
total capacity of the bridge- —conductors PUSS-
ing through the telephone-offices remains the
same (.@pm oximately one microfarad) that of
the paths from «, b, a*, and b* to ground is
one microfarad instead of four 1111(,1'0141‘3,(1%
so that the impedance as a whole to the
slowly-varying currents entering the bridge
18 increased to a much greater extent than
the increase in the relative Lnpedance of the

earth branches to that portion of the bridge-
conductors within the points d. Therefore
a conslderablv-reduced telegraph -~ current
passes the condensers ¢, and the disturbing
portion, or that trave[%mg the bridge-con-
ductors from d to d, 1s less than if the con-

“densers ¢ were hetween thcs{v‘- points and the

telephone-cilices

-

Having thus described my invention, I
clalm—-—

A composite telegraph and telephone
wstem comprising line conductors provided
with telegraph-stations, intermediate bridge-
conductors connecting the lines and contain-

1ng {elephone 1115twmoms satd instruments

hdwuﬂ associated with them sources of steady
current having access to the bridee- wnduc—
tors, carth br anches joined to the Tr 1dges at
each side of the telephone 11_1%111111101115_., and
means situated 1 the carth branchies for pre-
ventling the passage of'steady currents. |

2. The combination with line conductors

. havmn terminald l(‘l(‘”?d])h—%-l aitons, of bridee-

stations,

January, 1907,

cml(luvtorq connecting the lines aml l{*a(hntr'

Lo teleplionen 111%11‘1111]0111% condensersincluded
m a bridge at cach side of the telephone

msimﬂwntb carth branches jomed - to saud-

bridge between said condensers and the tele-
ph-:nw instrunents, and a condenser 1 each
earth branch.

3. In a composite t{‘l{‘*f‘fl aph and telephone
system, the combina viion with line conduc-
tors prmulul with terminal telegraph-sta-
tions, of bridge-conductors conneeting the

Hnes and leading to LL‘l(‘j)ll{)]](?-bhl11(31’1%1 sald
telephone-stat

tons having sources of steady
signaling-current which may be (*mmui{*{l
with the bridecs, condensers ineluded m the
bridees at cach side of the telephone-stations
wd lwmtr of such capacity as 1o most ellect-
ively M(ludo telegraph-currents while per-
mitting the free passage of telephone-cur-
rents, carth branches joined to the bridges
l'_}{‘{'W(_‘{‘ll said condensers and the te]vphmm—
and a condenser 1 ecach -carth
I}I‘Hl(ll whamntml] as (I{‘h(lll)("d

In test 10Ny uh(rm{}f I have signed my
name to this specification, i the presence of
two subscribing witnesses, this 4th day of
YORKRK.

GEORGE M.

W im C8S0S
KpwarDd DLAKENEY,
W. I, ATHEARN.
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