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‘The principal object of my invention is to may be as. given in the following table, 50 
provide a pew and improved method and which is complete for Fig. 1: 
apparatus for the transfer of currents of a . SPER ES por the transier Qt currents 0° 8 L,=L,=58.2 mh. O,=17 Lint. particular frequency range from one cireuit F1_ 7 =~ O89 é “4 Se a Lio 65.8 mh. C,=.0529 mf. 5 to another. Another object of my invention E,=32.9 mh C= 106 mt 
is t rovide for transferring carrier cur- wee . Be BS s to provide ‘for t ansrerring Ca oo. La, = 16.4mh. C,=C,=.0855 mf. °° rents between part of one circuit and part j 
of another circuit while keeping voice fre- With these values, the assembly 13 is a low 
quency currents respectively on each of the pass wave filter with its critical frequency 

10 two cireuits as a whole. Another object of at 3,000 cycles per second; that is, fre- 
my invention is to provide for the transfer quencies below this value will be transmitted 60 
of currents of a certain frequency range be- either way along the line 11, 12 but fre- 
tween a part of one circuit and a part of quencies above this value will be shunted 
another circuit where these circuits are com- out. 

15 prised as side circuits in phantom circuits. | Another similar line 14, 15 has a similar 
These and various other objects of my in- interposed low pass wave filter 16. 65 
vention will become apparent on considera- Tt is desired to transmit superposed high 
tion of a limited number of specific embodi- frequency carrier currents between the part 
ments which I have chosen to illustrate in 11 of the line 11, 12 and the part 15 of thé 

20 the accompanying drawings and describe in line 14, 15. Accordingly, at 17 and 21 
the following specification. 4 will be un- branch circuits ave taken off and connected 
derstood that the invention is defined.in the at 20 through two high pass wave filters 18 
appended claims and that the following de- and 19. Each of these high’ pass filters 18 
scription refers more particularly to the spe- cr 19 consists of reactances arranged as 
cific examples which have been chosen for shown in the drawing and with the values 
presentation in this specification. given in the foregoing table. With these 4s 

Rteferring to the drawings, Figure 1 is a particular values, the high pass wave filters 
diagram of two through circuits with means 18 and 19 have the eritical frequency at 
to transfer’a certain limited frequency range 3,000 cycles per second. 

“0 of currents between a part of one of these Voice frequency currents on the line it 
circuits and a part of the other circuit, Wig. will not be diverted over the branch con- 80 
2 isa diagram showing two pairs of side cir- ductor 17 because the high pass filter 18 
cuits, each pair beimg comprised ina phan- will not transmit them to an appreciable 
tom cireuit with means to transfer currents extent. On the other hand, these voice tre- 
of a particular frequency range between a quency currents will be transmitted through 
part of a side circuit of one pair and a part the low pass filter 13 to the line 12. Simi- 36 
of a side circuit of the other pair, and Fig. larly, voice frequency currents will be con- 
3 is a diagram illustrating a transfer be- fined to the line 14, 15. Carrier currents of 
tween a side circuit of a phantom on the one relatively higher frequency on the line 11 

40 hand and a simple non-phantom cireuit on will not be transmitted by the low pass wave 
the other hand. filter. 18 bué will be transmitted by the tan- 90 

The metallic circuit 11,12 in Fig. 1 has a dem high pass wave filters 18 and 19 to the 
low pass filter 18 interposed therein. This part 15 of the line 14, 15, and vice versa, 
low pass filter comprises series and shunt high frequency carrier currents will be 

| #5 reactances arranged as shown in the draw- transmitted from the line 15 to the line 11. 
| ing. The letters I: for inductances and the With the arrangement shown in Fig. 1, it 96 
| letters C for capacitics are meant. to indi- will be seen that carrier currents can be su- 
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cate the same values when they have the perposed on voice frequency circuits and can 
same subscripts. For example, these values be diverted from a part of one such circuit 
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to a part of another such circuit aba place 
where the two circuits pass in proximity to 
one another. 
in Wig. 2, i, 9 and 11’, 19’ are two side 

circuits of a phe antom, the ‘pha rtom conduc- 
toxs 26 and 28’ being connected in the usu 

ner to the middle points of one side each 
@ respective repeating coils 25 and 25 : 

Pie. 

5 and 14% , 15’ are t ‘favo more side elr- 

“enother phantom, the phantom cir 
minals 28 and 28’ being connec 

“niddl le points of the proper Ww indings 
respective repeating coils 27 and 27’ 

The diagram shows tha nt the part 11 of 

the side circuit 11, 12 is connected to the 

part 15 of the side cireuit 14, 15 through the 

high pass filters 18 anc 19, so that 11, 15 
constitutes a carrier current circuit. Phe 

low pass filters 18 a 16 and 16’ are inter- 
> 3 

tad 

posed according to the same principles as 
in Fig. 1 Instead of co: unecting the high 
pass filters 18 ancl 19 ag at 20 in Fig. 1, i 
connect them through 
ing coil 22. 

a i-to-1 ratio z repeat- 
Similarly, the part 11’ of cir- 

cuit 11’, 12’ and the part 15’ of cirewit 14’, 
15’ are. cor anected throngh the high pass 

wave filters 18’ and 19’ and the repeating 
coil 22’. Mach of the repeating coils 22 and 
99/ is shielded with a respective element 23 
and 23’. These shields 23 and 23” are con- 
nected together at 24. crea 

The explanation fe 

4 
4 i u 

or Hig. 1 will be seen 

to apply for Fig. 2 and in addition, it will 
here be pointed owt that the transformers 
at 22 and 22° pr revent the phantoi n cireuit 
voice currents from getting across between 

the phantom clrewlt 11, iv’ ‘and the phantom 
circuit 15, 15’. Moreover, the shields 23 
and 93’ with the connector 24 insure against 
a capacity current gettting across “these 

phantom circuits due to 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 trans smitted be- 
tween 11, 11’ and 15, 15’. 

The transformers 29 and 22’ are designed 
with the proper impedance value so that, as 
interposed in the line, they do not produce 
stibstantial reflection effects. 

Tt will be seen th at if a patr of side cit- 
cuits constituting a phantom circuit passes 
in proximity to : nother pair of side circuits 
constituting a phantom circuit, and if each 
side circuit and each phantom circuit carries 
voice frequency cur irents, then by my inven- 
tion, superposed high frequency ¢ carrier cur- 
vents can be transferred from the parts ex- 
tending one way of one pair of side circuits 
to the pa rts extending one way ot the othec 
pair of side circuits, and the normal trans- 
tnigsion of the voice currents on the side cir- 
cuits and the phantom circuits will not be 
impaired. 

Wig. 8 shows provision for transferring 
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jugh Frequency carrier currents between one 
side cireult 11, 12 of a pha atom pair and « 
simple non- phantom circuit | 14, 15. Ft will 
be seen that as as it goes the system ‘y 
substantially the same as in Wig. 2. This v9 
arrangement ig useiul in eclunmating nois 
from a phantom circuit when the carrige 
vurrent cn one side of the phantom group is 
transferred to or from a non-phantom cir- 
cuit. There is no cross-taik problem in- 
volved but the connection of one side of the 
phantom group through the high pass filters 
would unbalance the phantom causing noiss, 

and the interposed transformer 22 obviates 
this disadvantage. 80 

I claim: 
1. In combination, two phantom circuits 

each comprising a pair of side circuits alk 
adapted for through transmission of cur- 
rents of a certain frequency range, and 
means comprising a transformer to transfer 
currents of another frequency range between 
a 2 side circuit of one pair and a side circuit 

f the other pair. 
*9. Yn combination, two phantom circuits 
each comprising a pair of side circuits and 
adapted for through transmission of cur- 
rents of a certain frequency range, and 
means comprising a transformer to transfer 
currents of another frequency range be- 
tween a part of each side circuit of one palr 
and a part of a respective side circuit of the 
other pair. 

3. In combination, two phantom circuits 
each comprising a pair of side circuits, low 
pass filters inter ‘posecl in the respective sice 
cixeuits, and high pass filters interposed be- 
tween a part of each side circuit of one pair 
and a part of a respective side circuit of the 
other pair, the connection that comprises the 
high pass filter also comprising a trans- 
former. 

4. In combination, two phantom circuils 
each comprising a pair of side circuits, low 
pass Alters interposed in each side circuit, 
and connections from one part of each si le 
elreuit of a pair to a part of a corresponding 
side civeult of the on ther pair, each such con- 
nection comprising two Alters connecter! 
through a repeating coil. 

5. In combination, two phantom circuits 
each comprising a pair of side circuits, los 
pass filters interposed in each side circuit, 
and connections from one part of each side 
circuit of a paix to a part of a corresponding 
side circuit of the other pate . each such con- 
nection comprising two filters connected 
through a repea ating coll, th re sal id repeating 
coils being shielded and the shields being 
conductively connected. 

6. In combination, a phantom circuit, com- 
prising two side circuits, a simple circuit, 
low pass filters across one of said side cir- 
cuits and said simple circuit, 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- filter to a side circuit of the other phan- 
cuit on one side of its low pass filter, this tom on one side of its low pass filter, double 
connection that comprises the high pass filter high pass filters in said cross connections, 
also comprising a transformer. transformers between the parts of such dou- 

7. A system of interconnected signal trans- bie high pass filters, and connected shields 14 
mittitng limes comprising two complete for the transformers. 
phantoms, low pass filters interposed in the In testimony whereof, I have signed my 
side cireuits of each phantom, cross connec- name to this specification this 17th day of 
tions from each side circuit of one phantom. January, 1924. 

lv on one side of its corresponding low pass ARTHUR F. ROSE. 
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