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This 1nvent1on relates to selectwe c1rcu1ts
and-more particularlyto selective cireuit ar-
rangements for freely: transm1tt1n0’ ‘g, ‘band
of frequenc1es while - suppressmo frequen-
cies outside of theband.

One of the primary ob]ects of the inven-

tion consists in providing a filter of the band

pass type of economical design and havmg a
sharp cut-off-at theextremities of ‘the fre-

quency" ‘band to be transmitted. - Accordmg« :

ly, in the" arrangements of the invention,

there is combined in a ciréuit a band: ‘pass fil-

ter and two band suppression filters, ‘each
of the latter being designed to suppress bands
of frequencies at the extrémities of the fre-
quency band which the’ band pass ﬁlter is
designed to freely transmit.

Tn combination of selectwe cn'cults com-‘

“prising this invention, the band pass filter
utilized may be of the well known Campbell - P

type, whlch is'made up of ‘sections’ compris-
ing series and shunt’ 1mpedance ‘elements.

‘Such a filter onerates to - discriminate be-
- tween the band or bands of frequencies-

passed and the band or bands of frequen(nes
sunnressed bv reason of the attenuation prop-

erties of the filter. ~The two band suppres-
sion filters differ from the’ Camphell type fil:

- ter.inthat their selective functlons ‘do'not de=
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- mission’ through a four-membe

pend unon’ the impedance looking: into. the
filter. On the oontrarv, a ‘band se]ectlnv ac-
tion is obtained in this’t¥be of filter by tak-
iner advantage of the fact that

whose members are balanced 'in’ pairs: may
be made extreniely small .at those frequen-
cies for which the network is approximately

in balance and the lossis comparatlvelv small ~
at frequencies: for which the network 1 i$ un-
bal‘mced This ig accomohsl'ed by connect-

ing in tandem with an ordlmry ‘band pass
filter. whose cut-off it is" desired’ to ‘malte
sharper. two balanced circuits,-

ance for a hand of frequencies near the lower

edge of the band which it is desired to trans--
mit and the other in balance-for a band near
+ the upper edge.

A ‘Wheitstone bridge, one
arm of thh contams ar sOnant c1rcu1t

: trans—

‘Onie of these
balanced eircuits is- aoprOX]ma’relV in bal- -
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ment is:th at using’ the hybmd coil- commonly
employed in telephone repeater circuits.

‘A particular instdnce in which the use of

the ‘combination of selective circuits of this

invention would be particularly ‘desirable -
~would be in connection with a-voice frequency

carrier telegraph- system wherein it might be -
‘desirable to utilize higher carrier frequencms

than heretofore. It has been the practice to
utilize band pass filters of the Campbell type
to “provide selectivity ‘with respect to' the

voice frequericy carrier channels of such a
‘system. However, as the frequencies of ‘the

carrier channels i Increase, it becomes- exceed-
ingly ‘difficult and expensive to design ‘the

are utilized: Infact, such filters become com-

mercially 1mpraet1cable with a given band

width after a certain frequency limit has been
passed. However, the combination of selec-
tive circuits of this invention is capable of

‘85
band pass filters of the Campbell type which
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commercial use up to a much higher fre-

quency " limit. Accordmcrly, with- the .ar-

frangements of ‘this invention, a great many
.more ‘channels are commercmlly -usable in
‘sucha system than heretofore. It:is pointed

out. that the foregoing is an illustration of

i3

only one of'the manvy utlhzatlons that may be -

‘madé of the combination of selective- arrange-

ments of the invention: Other ‘objects and

80

features of the invention will appear more

fully from: the, detailed . descrlptmn thereof'

herelnafter given;

‘The 1nvent10n ‘may be more fully under—"
stood from the following description, to-
~gether with the accompanying drawings in

85

the F1gures 1,9,3, and 4 of Whlch the inven-

tion is 1llustrated Fig. 1 is a ‘circuit” dia-
gram embodying
invention.. Fig,. 9.isa modification theréof.

InFigs. 3and 4: are shown curvesillustrating:

the pmncmles of operation of the arrange-
ments of the invention. They illustrate in a
géneral way, the arrangements shown in both
1‘10'5 1and 2, but apply more particularly to
Flcr 2. Sumlar reference characters. have

been utilized to denote like parts in all of the'

ﬁoures
In F1g 1:is showna transm1ssmn line eom-
pI‘lSlIlO' two line sectlons 1 and 11 intercon-

‘a preferred form " of “the.
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nected by the combination of selectlve ar-
rangements of the invention. This combina-

. “tion comprises a band pass filter of the Camp-
~ bell type and two band suppression filters, or

hybrid coil suppressors, and the combination

‘operates as a band pass filter with narrow

~ band width and sharp cut-off. In line sec-
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~ pass filter, such as. filter 2.
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tion 1 is shown a band pass filter 2 of the

Campbell type comprising sections of series

-and ‘shunt inductance and capacity. - This"
-band pass filter for commercial reasons might
not have a sharp enough cut-off and accord--
" ‘ingly. it will be connected to a“hybrid coil
‘arrangement 3. The balancing. windings of

this hybrid coil arrano'ement may be con-
nected to a resistance 4 and the line-windings
may be connected to & filter or resonant cir-

“enit: comprising the inductance 5 and con-
denser 6. The resistance. of the coil is.in-

dicated as a separate unit. - At the resonant
frequency. the impedance of the resonant cir-
cuit and the impedance of the circuit includ-
ing- the resistance-are. equal:and hence no
energy is- transferred through: the lybrid

coil, "These impedances are unbalanced for

frequencies above or below this resonant fre-
quency,and hence the loss through the hybrid
coil ;becomes increasingly less-as the -depar-
ture’ from the resonant frequency. becomes
greater It. might be desirable to introduce
loss in a narrower band.of frequencies than
the above arrangement allows. This may be

done by connecting a resonant. cu‘emt such-
‘as, crrcmt 12 0f Flg 2, to the balancing wind-

ings in place of the pure resistance4. “A.sec-
ond. hybrid eoil suppressor 7. would: be con-
nected. in .the .circuit and: -would have con-
nected .to-the line windings a resonant cir-
cuit comprising inductance 9 and condenser

10. . The balancing windings of this arrange-
ment

would be .connected to a.resistance 8.
Connected to: the midpoints of this hybrid

coil arrangement is the line section. 11.
.The two hybrid coil suppressors would be:
»'demgned to suppress-a-band-of frequenc1es

at ‘each edge of the free transmission band

-desired, such as the band passed by:the filter

9. For purposes of illustration; let it be as-

~sumed that the arrangement was to: be used
.in a voice frequency carrier telegraph sys:

tem. and that the carrier channel-under. con-

‘sideration was 2465 cycles and with channels

spaced 70..cycles apart.  Under.such. condi-

tions,-one hybrid coil suppressor would. be"

adjusted with its resonant frequency about
2550 to 2560 cycles a'ld ‘the other hybrid coil
would - -he. adijusted - with its
resonant frequency- about 2370 to 2880 cycles.

~In Fig. 3 is a curve A showing the at-

tentation frequency characteristics of a band
The curves B
and-B” show the attenuation frequency. char-
acteristics of the’ hybrid coil suppressors, such
as 3 and-7.
te,be passed by filter 2 and to provide it with

1,834, 005 :

If itis.desired to narrow the band.

a sharper cut oﬂ' the hybrld c011 SUppressors
3 and 7 will be ad]usted with their resonant
frequencies at 7, and f,; or in other words, at
either-edge of the frequency band passed by
the filter 2. The resultant of the combination

is shown by the attenuatlon frequency curve -

C of Fig. -
Whlle the 1nvent1on has been dlsclosed as

embodied in certain specific arrangements
“which are deemed desirable, it is. understood
‘that it-is capable of:embodiment in many
‘and other widely varied forms without de-
parting from the spirit of the invention as
‘defined by the appended claims.

‘What'is'claimed is:
‘1..-A:combination of: selectlve circuits com-
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pr1s1ng a band pass filter and two band sup- -

- pression- filters arranged in a common trans-

mission path, one being designed to suppress
a band of frequenmes at one extremity-of the

‘band passed by said first mentioned filter;and

the other being designed to suppress.a band
of frequenc1es at the other extremity-of the
band passed- by said first. mentioned’ ﬁlter,
whereby. the band passed. over the common

path ‘will be sharply defined between the

neighboring - edges of" the two suppressmn
bands. . -+

20 A transmlssmn line comprlsmg ‘two lme
sections interconnected by a.combination of
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selectlve circuits, ‘said combination compris-
ing a band pass ﬁlter and two band suppres-

sion filters of the balanced hybrid. coil sup-

Ppressor type arranged in a common path; one.

suppression filter ‘being designed to suppress -

a'band.of frequenmes at one extremity. of the
band passed by said first nmentioned filter and

‘the other suppression filter being designed to
_suppress a band of frequencies at : the other ex-
tremity of the band passed by said first. men- °

tioned filter, whereby the band passed -over

‘the common. path will be sharply defined be-
tween. the nelghbormg edges of the suppres—.

sion bands.
:3. A transmission. llne compmsmg two line

sectlons interconnected by a combination of

rselectlve cirenits, said :combination compris-

chosen band of frequencies and two band sup-
pression filters: of the hybrld coil suppressor
type. arranged in:a common transmission

~path, one of said hybrid coil suppressor.type

filters. being. designed. to; suppress a band of

-ifrequenc1es at-one extremlty of said. arbi-

trarily chosen band, and the other hybrid coil
suppressor type: filer. being designed to sup-
press a band -of- frequenmes at the other ex-
tremity, of the band passed by:said first men-
tioned filter, whereby the band passed over
the common 'path will be sharply defined be-
tween the neighboring edges of the two sup-
pression bands: .. ...
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‘ing a filter. desxgned to ‘pass ‘an-arbitrarily. -
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_4: A transmission line compmsmg two line .
sections interconnected by a combination of

selectxve cu‘cults, said combination compris-
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ing a filter deswned to pass an arbltrarﬂy
chosen band of frequencies and two band sup-

‘pression filters-of the hybrid coil suppressor
type arranged in a common transmission .

path, one of said hybrid coil suppressor type
Rlters being designed to. suppress a band of -

'frequenmes at one extremity of said- arbi-
trarily -chosen band, and the other of said
hybrid coil suppressor type filters being de- . -

signed to suppress a band of filters at the

first-mentioned filter, whereby the band
passed over the common path will be sharply

defined between the neighboring edges of the

two suppression bands, and each suppression
filter comprising a hybrid coil balancing cir-

“cuit having a resonant circuit connected to

to prevent transmission of said first men-
tioned range of frequencies therethrough but

is unbalanced: to permit transmission of fre-

quencies outside of said range.
In testimony whereof, I have signed my
‘name:to. thls spec1ﬁcat1on this 20th day of -

J une 1929
-LELAND C.ROBERTS.

_other extremity of the band passed by said I
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the line termmals of said coil and an im-

pedance element which is substantially con-
stant with frequency connected to the bal-
ancing terminals.of the hybrid coil.

5. A transmission line comprising two line

sectionsinterconnected byacombination of se-

lective circuits, said combination comprising -
a filter desigmed to pass an arbitrarily chosen
band of frequenc1es and two band suppression -
filters arranged in a common transmlssmn

path, each of said band suppression filters
comprising. a hybrid coil balancing circuit
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having a Tesonant circuit connected to the -

line terminals of said coil and an impedance

. element which is substantially constant with-

frequency connected to the balancing wind- : ?

ings of said hybrid coil; one of said resonant
circuits being designed 'for resonance at fre-

quencies at one extremity of said arbitrarily .

chosen band of frequencies, and the other
resonant circuit being designed for resonance
at frequencies at the other extremity of said
band, whereby the band passed over said
common path will be sharply defined between
frequencies near said resonant frequencies.

6. A transmission line comprising two line

sections interconnected by a combination of
selective circuits, said combination compris-
ing a filter designed to pass an arbitrarily

chosen band of frequencies and two band sup- -
- pression filters of the hybnd coil suppressor
type, the said hybrid ccil suppressor type

filters being designed to suppress bands of

frequencies at the . opposite extremities of the.
said arbitrarily chosen'band, and each of said

hybrid coil suppressor type filters compris-

ing a circnit arrangement, a network asqo-_'-’
ciated with said circuit arrangement, said
network having a definite. 1mpedance in one.
range of frequenc:les and. a materially dif--
‘ ferent impedance outside said range, and an -

impedance device associated with said circuit

90

95

100

105

110

115

o 120

arrangement in balancing relation to said net-

- work, “said impedance device having substan-
, tmlly the same impedance as said network in

said first mentioned range of frequencies and
a_different impedance outside said range,

‘“whereby said circuit arrangement is balanced .
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