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This invention relates to a repeater for
telephone circuits, and one of its objects is
to provide a new-and improved repeater
system adapted for operation between lines

‘of different, characteristic impedances. An-
~other object of my invention is to provide a
repeater with a single repeating element, or

series of repeating elements, to operate be-

tween two lines, the necessary balancing be-

mg provided by suitable networks associated

The 1nvention will be better understood

- by reference to the following specification
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and the accompanying drawing, in which
Figure 1 is a diagram of a circuit connec-
tion embodying my invention and Figs. 2
and 3 are modifications thereof. X

~ Referring to Fig. 1, the transmission lines
11 and 12, between which it is desired to re-
peat, may be any two lines having different
characteristic impedances. These lines are
connected by means of the so-called 21 re-

peater circuit R, this repeater being adapt-
-ed for repeating a message in two directions

with the use of one repeater element. For

‘this connection, the well-known hybrid coil,

including the windings 14, 15 and 16, is

used, the input termunals of the repeater

element 17 being connected across the mid-
points of the windings 14 and 15 and the
output of said element being connected

~across the winding 16, or vice versa. An
‘impulse coming from either direction will
be impressed on the input of the repea

ter
element. The amplified output in the wind-
ing 16 will produce equal effects in the wind-
ings 14 and 15 provided the lines 11 and 12

 have the same impedance characteristics,
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and in view of the balanced condition of the
windings, no effect will be produced by the

winding 16 on the input of the repeater ele-

In case, however, the lines 11 4nd 12 are
not similar, this balanced condition will not
hold, and the repeater element or ampli-
fier may “sing”. In order to make it pos-
sible to connect two such different lines with

8 single repeater element, I connect across

the line 11 an impedance network 22, having
the same 1mpedance characteristic Z, as the
line 12,

impedance 22 having the same character-

1stic Z, as the line 12. TUnder these condi-

tions the. apparent impedance as seen from

(

e

equal to that of the line 12 is

nd across the line 12 I connect an -

the repeater is exactly the same whether
viewed in the direction of the line 11 or of
the line 12, for in both cases there is seen
the impedance resulting from two 1mped-
ances, Z, and Z,, connected in parallel.

In Fig. 2 I have shown a modification of
the above circuit. Here again the lines 11
and 12 of different impedance characteristics
are connected by means of the repeater R,
this latter being the same as that shown in

more detail in Fig. 1. In this modifica-

the same whether looking in the one direc-
tion or the other, by inserting a network in
serles with the line on each side.
one side, a network 24 having an impedance
_ inserted and
on the other side a network 25 having an

lmpedance equal to that of the line 11 is

inserted. Under these conditions, the im-
pedance, when viewed in either direction
from the repeater, is equal to Z,4-Z..
Instead of connecting a single 1mpedance
Z, on the one side, it is preferable to con-
nect two impedances of 14Z,, in each line
on the one-side, and similarly, to connect
on the other side two impedances of the

value 14Z,, there being one of these in

each conductor. This is for the purpose of
maintaining better balance of the lines as
a whole with respect to inductive disturb-
ances other than those which may arise
in the repeater element. _ |
In Fig. 8 there is shown still a further
modification of my invention, in which the
the lines 11 and 12 inductively rather than
conductively, use being made of the three-
coil transformers 81 and 82. This modi-

fication has the special advantage that tele-

graph or other low frequency signals can be

passed -threugh thé repeaters without en-

tion, the impedances are made to appear
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impedances 21 and 22 are introduced into 90

856

countering the impedance of the networks. -

~ Various other modifications can be made

| my
as set forth in the ap- 100

without departing from the spirit of
invention which 1s
pended claims. =~
What 1s claimed is: - o
1. In combination, two lines bf different
characteristic impedance, a two-way one-re-

Ll
-

peater circuit connecting said lines, and an 105

auxiliary impedance associated with each
line equal to the characteristic impedance of
the other line. ' S '
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9. Tn combination, two lines of different in the second line and equal to the imped- 30

characteristic impedance, a two-way one-re-

- peater circuit connecting said lines, and an
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auxiliary impedance connected with each

line equal to the characteristic impedance

of the other line. '

3. In combination, two lines of different
impedance characteristics, a two-way one-re-
peater circuit connecting said lines, an im-
pedance network introduced in series rela-
tion in the first line and equal to the imped-
ance of the second line and an impedance
network introduced in series relation in the

second line equal to the impedance of the

first line.

4. In combination, two lines of different
impedance characteristics, a two-way one-re-
peater circuit connecting said lines, an 1m-

pedance network inductively connected 1n
series of the first line and an impedance

network inductively connected 1n series in
the second line.

5. In combination? two lines of different

impedance characteristics, a two-way ons-re-

29

peater circuit connecting said lines, an 1m-

pedance network inductively connected 1n
series in the first line and equal to the 1m-
pedance of the second line, and an imped-
ance network inductively connected in series

name to this specification this 22n

ance of the first ine.

6. In pombination2 two lines of differen.
impedance characteristics, a two-way one-re-
peater circuit connecting said lines, a trans-
former having its primary connected in
series relation in the first line and having 1n
its secondary circuit an impedance equzﬁ to
the impedance of the second line, and a
transformer having its primary connected in
series in the second line and having In its
secondary circuit an impedance equal to that
of the first line. “

characteristic impedance, a two-way one-re-
peater circuit connecting said lines, and two
auxiliary impedances each in circuit with
a respective line and each auxiliary imped-
ance equal to the characteristic impedance
of the other line whereby the impedance of
each line and its associated impedance ele-

ment is equalized to the impedance of the
other line and its associated impedance ele-
ment. -

In testimony whereof, I have signed my

August, 1921.

OLIVER B. JACOBS.

7. In combination, two lines of different
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