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‘Be it known that I, Jounx . Cuntz, 2

citizen of the United States, and resident of
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Hoboken, in the county of Hudson and
State of New Jersey, (whose post-office ad-
dress is No. 825 Hudson streét, Hoboken,
New Jersey,) have invented certain new and

useful Improvements in Telephone and [

Telegraph Relays or Repeaters, of which
the following is a specification, reference be-
ing had to the accompanying drawings,
forming a part hereof. - _ '
_This invention relates to means for relay-

_ing or repeating telephone and telegraph
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Imessages. : S
Telephone repeating coils have been used
in which there are two windings, a primary

and a secondary, variations in the current

through one inducing a varying current in
the other. But although such coils are-of
service for certain: purposes in telephone
-work, -they. have 'not%een found helpful in
extending the " distance over which tele-
phonic speech may be transmitted. ot
-In my relay, or repeater, in addition to
the primary and secondary coils, connected,
respectively, to the incoming and. outgoin
line circuits, I use another coil insulat

- from the two former and in circuit with an
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independent source of current. In one form
of this relay the coils are wound around an
iron core, and -a continuous current is
passed through the third, or auxiliary, coil,
of such a strength that the magnetic field
due to it will cause the iron of the core to
be at, or about, the ﬁoint of maximum per-
meability. It'is well known that the per-
‘meability of iron varies with the strenft of
the magnetic field in which it is placed. = At
low magnetizations, such as are caused by
telephonic and submarine-telegraphic cur-
rents, the permeability is comparatively low.

. Tt (the permeability) increases with increas-
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ing magnetization up to a point where the
strength of the field is about from 1 to 10
C. G.”S. units, varying, of course, with dif-
ferent kinds of iron. After passing this
point, the permeability again decreases.
The iron whau at and near the maximum
permesbility point is in a state where small
variations in the current of the primary

‘coil will cause comparatively great changes

g occur in the iron of the core, and, hence,
in the induced currents of the secondary
coil. - The variations of the current in the

secondary coil and in the line circuit to

which it is connected, will then be equal to
those oi the primary coil in number, and
similar in form, but will have a greater
amplitude or intensity, and thus the mes-
sage will be carried on with increased
strength. ) - '

When an alternating current is passed
through the - auxiliary coil, the magnetic
particles of the core will be kept in con-
tinual motion, and will then be in a par-
ticularly sensitive condition, so that any
variations in the primary current will cause
comparatively great changes in the mag-
netic state of the core, which changes will
induce corresponding variations in-‘the cur-
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rent of the secondary coil, and of the line

circuit to which it is connected.: For tele-
phone purposes - this alternating current
should be of a frequency below the limit of

7%

audibility, and should have a smooth wave.

form, without angles or sudden changes and
breaks which would cduse sounds in the tele-
phones. And whenever the alternating cur-
rent is used for the purposes here indicated,

it should preferably have a very low fre-

quency, just great enough to keep the mag-
n#}tic particles of the iron in motion, and not
s high as to cause any deleterious effects.
This slowly alternating current in the aux-
iliary coil will, of course, induce corre-
sponding currents in the “primary” and

-“speondary ” coils and hence in the line

“wires but these currents will not produce
huptful effects "if the frequency is low
enough. There will be on the line an ulter-
nating current having a very long period
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and smooth wave form, on which will be

superposed the- telephonic and telegraphic

currents liké little ripples on an ocean

ground swell;as indicated in Fig. 4.
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For some purposes I prefer to have the

alternating current of a mean strength
such as will produce a magnetic field which-
causes the average state of the iron to be at =

or near that of maximum permeability.

In certain cases it is advantageous for the
iron core to form a closed magnetic circuit,
and I then make my iron core in the shape
of a ring or in some other suitable form.
The core is composed preferably of fine
wires of iron possessing high permeability
and a low hysteresis coefficient.. . .~ -

Besides being ‘of service in. telephone
work, my relay or repeater is adapted to
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télegfa.ph work;” and,’ partidularly, to ‘sub-
marine telggraphy, where'-the currents are

very feeble.
My relay. or

'sages in either direction equally: well,.and |
5 Sages 1n A eq
-the “primary” coil can act as a “second-

- ary” coil and

- “primary,” with equal facility. The names
“primary” and “ secondary ” are used in
10 these specifications for the sake of clearness.
-In the accompanying drawings, Figure 1
represents a relay or repeater with a ring-
- shapediron core, about which are wound &

primary - coil,

15 line wires, a secondary coil, connected to tha

.

cutgoing line -

_connected to an independént source of al-
-ternating current. - Fig. 2 represents a relay
" or repeater with a straight iron core, the
30 Pprimary, secondary -and ‘auxiliary coils be-
T ing connected -as In Fig. 1, the auxiliary

coll, as shown,

3

- 25 -telegraphic system such ‘as may be used: in |
~~%ubmarine work.:-Fig. 4 is a curve repre-
senting an alternating-current "wave of very
long period, or low uency, with shorter |
current, waves, of higher frequency, such as.
30 occur in telephone and. telegraph * work
superposed upon it. " _ S
Jn Fig. 1, M is an iron or steel ring com-
posed, preferably, of thin, iron wires, on
“which are wound: a primary coil,” P, in
35 circuit with the line wires, -, £, and the
telephone transmitter, T'; a secondary: coil,
S, ir: circuit with the line ‘wires, », r, and
phene receiver, R; and the auxiliary
o ;; in circuit with the source of alter.- .
40 nativg current, G. _ o :
In ¥Fig. 2, M, is an iron or steel straight |-

- the
T eoll, O3

core comiposed,

on which are wound: a primary coil, P, in
cireuit with the line wires, #, ¢, and the tele-
46-phone transmitter, T; a secondary coil, S,

*

" In clrcuit with

telephone _receiver, R; and the _auxiliary
coll, Q, in circuit with the source of alter-
. nating current) G. '

50 In Fig. 3, M

2

px"e_ferably‘dompogt&d of thin iron wires, on
which are.wound:'a primary coil, P, in cir-

0.11{’, with the

graphic transmitting aPparatus,” K, the
&5 crvenit being completed through the earth

connections B,

in elrcuit ‘with the line wire, 1, and the
telegraphic recelving apparztus, L, the cir- |
2 ng completed through the earth con-

5 Ly an

J, In
current &,

I Fig. 4, A,
zn aliernating

82 period on' which are. superposed “high-fre-

dependent;"source of alternating. current.
- g 8 represents a relay or repeater in a~ "Wh

‘cireuit ;-_ﬁvith-‘fa source’ of alternating
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repeater will  transmit mes-

_the “secondary” coil as a

connected to “the .incoming

wires, and ‘an auxiliary coil

being in circuit with an in-

preferably of thin iron wires,

the line wires, 7, 7, and the

is a core of iron or steel, but.
line wire, #, and the tele-

snd E,; a secondary coil S
22 ’ b

d E,; and an-auxiliary eoil,

A; A, isa curve Tepresenting

-current wave of very long

quency >téle:phonic or. telegraphic currents,
shewn at a, 6 and'¢, -

All of the coils, P, S, and. Q, mentioned

in these specifications, are insulated from
the iron core, from each other-and between

their own turns. - _
In all the figures, the “ primary » coil, P,
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will ‘act as a secondary coil, and the “sec- -

ondary ™ coil; S, ‘will act as a primary coil
when the direction of transmission is re-

75

versed, and will act thus equally well as be-

' fore; they have been shown in the figures as

designated for the sake of clearness. Also,
for the sake of clearness, the coils have been

"shown, in all the figures, as occupying sepa-

rate portionis ‘of the core, ‘but they may
equally ‘well be ‘wound' over each other in
layers, properly insulated from each other,
-and may be in two: or more. sections, prop-
erlg connected. - T S

. For. transmitting in both directions, the
number 'of turns of the rimary ” and
¢ secondary” _ coils _are . preferably - equal.
hen ‘continuodus current is used in the aux-
ilia'ry_,‘cp_il',;the{"s.trength of ‘the current and
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‘the number of turns of the coil should be so -

proportioried, that a magnetic field will be
‘an intensity.: such-that the iron of -

created of an inte; :
the core will be at or about its state of maxi-
mum permeability. . )

The frequency of the suxiliary alternat-

ing current shoqld,preferabiﬁ be very low,"

and for telefhomc purposes should be below
the limits o; audibility,

" In general, the figures are tfiagrammatic,
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and: show the. objects described. in: conven-- -

tional form, and I do not confine myself to

the exdct constructions here indicated, but

What I here claim as my invention and
desite to secure by Lettérs Patent is:

1. In combination, in a relay or repeater,
a plurality of coils in ‘inductive relation to
‘each other, and an auxiliary coil through
which is flowing a periodically varying cur-
rent of approximately constant mean
strength.
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2. In combination in a relay or repeater,

a plurality of coils in inductive relation to
each ‘other, and an auxiliary coil through
which is flowing g uniformly varying cur-
rent from an independent source,

3. In combination in a relay or repeater,

-2 plurality of coils in inductive relation to

each other, and an auxiliary coil through
which is.flowing, from an independent
sourge, an alternating current of g frequency
below the limits of audibility. - :

4. A relay or repeater, including an aux-

varying current from an independent source,
and coils in. eircuit with line wires, and in
inductive relation to. the auxiliary coil,

5. In combiniation, in a relay or repeater,

--an iron core, a plurality of coils in inductive

relation to each  gther and. fo the iron core,

iliary coil through ‘which flows 3 regularly- .
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and an auxiliary coil through which flows
a periodically varying current during the
entire time of operation.

6. In combination in a relay or repeater,
an iron core, a plurality of coils in inductive
relation to each other, and an auxiliary coil
through which is flowing an alternating
current of a frequency below the limits of
audibility from an independent source.

7. A relay or repeater including an iron
core, an auxiliary coil through which 1is

flowing a regularly varying current from an
independent source, and coils in inductive
relation to the auxiliary coil and the iron
core.

This specification signed and witnessed
this 18th day of February, A. D. 1903.

JOHN H. CUNTZ.

In the presence of—
AxtHONY N. JESBERA,
Lucrus E. VArRNEY.
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