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Patented Nov, 289, 1927,

ARTHUR F. ROSE, OF WEST BREIGETON,

NEW YORE, ASSIGOR TO AMERICAN TELL-

?I-IGTI'E LD TWMEGH&EI{ CDﬁ’ﬁANY A COEEGEﬁW‘IO"{!’ OF NEW 'VOE&’

SYSTEM OF T _JE"T‘EE‘E@@ UVENCY CIRCUITS.

.&pplie ation ﬁle d.Janunary 21 ; 1924,

f'he principal obwct of my invention is to ms: ayv be as.

pr‘mﬂdu a new and improved method and
apparatus for the transfer of currents of a

particular llequency range i om one cireuit
Another ob}act of my invention

1s to provide for transferring carrier cur-
rents between pmt of one civeuit and part
of another cirenit while zeeping voice fre-
quency currents respectively on each of the
two cireuits as a whole. Another object oi
my invention 1s to provide for the transfer
of currents of a certain fi equeﬂcy range be-
tween a part of ome circuit
another circuit where these circuits are com-
prised as side circuits in phantom 011:'@111'{%
These and various other objects of my in-
vention will become apparent on considera-
tion of a lIlmited number of specific embodi-
ments which T have chosen to illustrate in
the accompanying drawings and deseribe in
the following specification. It will be un-
derstood that Lh@ 111%"1151011 is defined in the

appended claims and that the following de-

scription refers more particularly t(} the Spe-
Glﬁ(} e}:nmplea which have been chosen for
presentation in this spe01ﬁ0 tion. -

Referrng to the drawings, Fioure 1 is a
diagoran of two through eir -enits with Means
to transier a certain llnmted frequency range
ol currents between a part of one of these
circuits and a part of the other civeuit, o,
218 a dilagram showing two pairs of side cir-
cuts, cach pair being (*(}HllhiHGd in a phan-
tom cireuit with means to transfer currents
of" a particular frequency range between a
part oi a side circult of one pair and a pari
ot a side circuit of the other pa]r and Fig.
3 1s a diagram illustrating a transfer be-
tween a side circuit of a ph_ .1t0m on the one
hand and a 81111137@, non-phantom ecircuit on
the other hand.

The metallic circuit 11, 12 in W ig. 1 has a
low pass filter 13 mJerpoged therein. 'This
low pass filter comprises series and shunt
reactances arranged as shown in the draw
ing. 'The letters L. for
letters s C for capacitics
cate the same
sane: su-bscripts:

are meant to indi-
values when they have the
Bor example, these values

which is wm plete for Fig.

and a pmt ot

or 19 consists of

mductances and Lhe-

Serial Wo. 887,564

o1ven 1n tu, 1{}1101?111{1 iab]@

C; = 1711 mt.

L, =1,=53.2 mh.

1, =065.8 mh. C,=.0529 mf.
En"‘* 32.9 mh. Q= -.106 m{

1., =16.4 mh. Gfi -, = 5 Mt

Vith these values, the assembly 13 is a low
pass wave filter with its critical frequen@y

at 3,000 cycles per second; that is, fre-
quencies beiow this value will be transmitted
cither weay along the line 11, 12 but fre-

_ql,;e_nues move this value Wﬂl be C:hmnted
out. |

Another similar line 14, 15 has a similar
1nterposed low pass wave ﬂltez 16.

Tt is desired to transmit superposed high

frequency ¢ carrier currents between the pﬁ,lt

11 of the line 11, 12 and the part 15 of the
line 1%1, 15. A@@O“dmf}ly,- at 17 and 21
branch circuits arve taken off and connected
at 20 through two high pass wave filters 18
and 19. Kach of these high pass filters 18
1ea.chmces arranged as
shown in the dr: awing and with the “values
civen 1n the foregoing table. With these

par ticular values, the hwh pass wave leLIS
18 and 19 have the

3.000 eycles per second.

' 'Jmm frequency currents on the line 11
wiil not be diverted over the branch con-
ductor 17 because the high pacs filter 18
will nob transmit them to an appreciable
extent. On the other hand, these voice fre-

quency currents -will be transmitted through

the low pass filter 13 to the line 12. Slml-

larly, voice i1 EQUGﬂ"‘"“' cury ents will be con-
fined to the line 14, 15. Carrier currents of
1'@1% vely higher frequency on the line 11
Wil *10’5 be transmitted by the low pass wave
ﬁ’ater 3 but will be transmitted by the tan-
dem h wh pass wave filters 18 zmd 19 to the
part 15 of the line 14, 15, and vice versa,
high freg quency carrier currents will be
tran smitted from the line 15 to the line 11.

With the arrangement shown in F1 f1g. 1,1t
will be seen that carrier currents can be SU—

perposed on volce fr equency cirenits and can

be diverted {rom a part of one such circuit
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to a lmlt of another such circuit at a place 1]
where the two cirenits pass 1 pro: i1ty 1o
one another,

In fig. 2, 1]_§ 12 and 117, 127 are two side

circuits of a phantom, the pha itom conduc-

| im*i* 25 and 257 belin g Ci)lh“ic Led in the usual
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nner Lo mﬁ middle POInts 01 one sicle each
> resp cctive repeating coils 25 and 257,
At 14,15 and 147, 157 ave two *1101"6 side cir-
uit:’f; o U_lotlm p!.lg.u’]mmj the phantom cir-
it terminals 28 and 287 being connectec
middle points of the proper w 111{21“111{‘3‘“
PESPECLIVE 1@13:13“{,1110 coils 27 and 277
The diagram shows th 1t the part 11 of
the side circuir 11, 12 18 cozmected to the
vart 15 of the side circuit 14, 15 through the
llmh pd%ﬂ filters 18 and 19 so that 11, 15
constitutes a carvier current circuit. The
IJW pam mtzﬁlb 13, 137, 16 and 16" are inter-
osed according to the same plil](}iple% AR
Tig. 1. Instead of co: 1|180L11"1f1‘ the high
pas o fiiters 18 and 19 o5 ab 20 in Hig. 1j 1
comleet them through a 1-fo-1 ratio 1 repedt-
ing coll 2%2. 111111‘1113?‘ the pfﬂt 11" of cir-
cuit 117, 12/ and the part 15" of cireult 1*’"
157 are connected thirough the high pass

J-r}
187 and 197 Lml the 1epmting
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vave filters
Lm! 227, Iach of Lhe 1cpm‘tmﬂ* coils 22 and
097 18 shielded Wim a respective element 23

and 23 These shields 23 and 237 are con-
nected together av 24.
’T‘he ezzplanunon for Iig. 1 wili be seen

-|-|

to apply for Ing. :...Jﬁ and in acdition, 1t will

hem ba oomted out that the tronsiormers
ot 22 and 227 Hrevent the phfmurp civemit

voice currents from getting across between
the phantmu cireult 11 11" ‘and the phantom
circuit 15, 157, }ﬁﬁremmr the shields 23
and 287 with the connector 24 insure against
al cap‘wﬁw current getLL111:r:= CRCTOSS “these
phantom circults due LO the proximity of the
windings of the coils 22 and 22’. In so far
as there is a capacity effect between these
coils, the resulting current will he shunted
across at 24 and will not be transmitted be-
tween 11, 117 and 15, 15", ) |

'The trm1s:fm_.m_e,‘_..;. 99 and 227 are designed

with the proper impedance value so that,
interposed 1n the 1m..,.,, they do not produce
substantial veflection efiects.

If will be geen th 1i 11 o palr of sude cii-
cuits eonstituting o phantom cn*umu_ passes
in proximity to nmhe** pair ol side cireuits
Cons ‘UuHJUﬂ..{{ phantom uwmt, and 1% ecach
side circu:t nd each phfzmom circuit carries
voice frequency mrrﬂnusj then by my mver
tion, superposed high frequency carrier cur-
rents can be tra 115!@1’*1'&1 from the paits ex
tending one way of one pair of uT Ci1C1i1Es
to the par ts extemdum one way o1 the other
pair of side circuits, and the normal tians-
mission of the voice currents on the side cir-
cuits and the phantom circuits will not be

2 .
2 A

1mpair eJ

I'ig. 3 shows provision for transferring

~would unbalance the =Jhm1 tom ¢

adapted for

prising two

1,650,855

high fl"tl'm,nw carrier currents bebween one
side ciretnt 11, 12 o% a pho 111:0111 '_pau and o

simple non- ;Jimmom (met 4, 15, bt will
be seen that as far as it o0 Lh“ gystem s
substantially the same as in .Mﬂ D This

111""&11091’?’1(,,11* is useiut in ely mmtmﬂ 110488
from a ;ﬂmﬁmu cireuit when the carrier

urrent ¢n one side of the phantom movp 15
transterred to from & non-phai
cuit. ‘Lhere is 110 cross-talk =31£,bi{,m in-
volved but the connection of one side of the
phantom group through the high pass iilters
COUSING NOISE
and the 111*@]:'13%@,{:1 transformer 99 obviates
this disadvantage.

I claim: |

1. In combination, two phantom circuils

cach comprising a pair of side civeuits all

through transmission oi cuu-
vents of a certain ifrequency range,
Means cmmm*isiiw o transformer to transter
currents ot a nmher frequency range between
a side circuit of one pair and & side cireuit
of the othey ]D&l]

2. In combination, two phantom cireuils
cach comprising a pair of side circults and
adapted for through transmission of cur-
rents of a certain frequency range, ane
MEeans commisiﬂo a transtormer to transier
currents oi another frequency range be-
tween a part of each side circuit of one pair
and a part of a respective side civcuit of the
cther pair. | -

5. In combination, two phantom circuits

cach comprising a pair of side circults, low
pm filters inter 'posed 1n the respective sicle
circeuits, and th pass fiiters 1nte: poaad be-
tween a part of each side circult of one pawr
an d a part of a respective side circuit of the

other pair, the m.ﬂﬂmtmn that comprises the
high pau, flter alc;o cmnpuqm 2 trans-

formier.

4. In combination, two phantom circmis
cach comprisimg a ]);m of side cireutts, low
pass filters interposed n each side civeult,
and connecltions from one part of each s o
f'*iri;ﬂﬁ: of a pair to a part of a corresponding
side civeutt ot the ot Tior paniy, each such con-
pection  comprising qu filters  connmected
th 'O'Lm'h 3l 101)8%1110 corl,

Tn combination, two phantom cireuits
Hu_,h 001111311 1,..1@ 2, 1:;;111' of side civeults, low
ass Dlters erposed in each side civeuit,
and ci:z*‘mm't O1S from one pfﬁ,z_t oi each side
c,ifcmt o1 & 0{113* to a part ot a wrvespfmdmw
side circuit of the other p ‘w: eachy such con-
nection comprising two {ilters connected
through a repeating eoiL"l e said repeating
coils being shielded and the shields being
conductively connected.

6. In combination, a phantom circult, com-

side circulits, a sunple cireuit,

low pass fiiters across one of said side cir-
cuits and said simple cireuit, and a high pass
filter connecting said one side cirenit on one
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side of its low pass filter to the simple cir-
this

cuit on one side of its low pass filter,
connection that comprises the high pass ﬁhu
.:1]%{) comprising a transformer.

. A system of interconnected qwzml trans-
‘r}’ﬁttimﬂ' lmes comprising two complete
phantoms, lo*ﬁ" yass lilters interposed in the

side circults o meh phantom, cross connec-

“tions from each side circuit of one phantom
10 on one side of its corresponding low pass

ble high pass filters, and connected shields

January, 1924.

("

lter to a side circuit of the other phmr

tom on one side of its low pass filter, double
high pass filters 1n said cross GOllllG-Cthllb,

transtormers between the parts of such dou-

for he transformers.

In testimony whereoi, T have signecd my
name to this speclﬁcatwn_ this 17th day of

"ARTHUR F. ROSE.
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