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rents coming from either station may pass
over the whole circuit to the other station
aud have superimposed upen them the cur-
rents generated by the repeater. In the gys-
tem proposed by me, 1 believe T have over-

come all these defects.

50

85

This description 1s accompanied by two
figures, of which— | .
Figure 1 shows mn rather diagrammatic
torm the mechanical repeating device dis-

closed by Shreeve 1n United States Patent

791,653, June 6, 1903, and Fig. 2 shows my

improved repeater cireults utilizing two of

the devices of Fig. 1.

It is of course undersftood'_t'hat '-the'l‘ device *

90 respectively.

the primary ot the induction coil, to répro-
duce in the secondary currents essentially
duplicating the speech currents received.
This action is well understood, and I have
Tustrated only the mechanical device of
Fig. 1. o
In Fig. 2 I present my repeater circuit
with two devices of Fig. 1 shown at 10 and
The circuit of Fig. 1 rep-
recents a line 11 which may be hereinafter
voferred to as the first line, and 2 line 21
which may be hereinafter referred to as the
second line. The first line 11 1s ussom?ted
with an indtiction coil 12 having three wind-

To all whom it may concerr: | ' of Shreeve is shown in Fig. 1 and is referred

Be it known that I, Carn ATUGUST | to in Fig. 2 because it is adapted to the re-
rvcxow. a subject of the lmperor of Ger- | quirements of my cireuits, but not because
many, residing at Halle-on-the-Saale, Ger- | my circuits involve any requirements limit-

5 many, have invented a new and useful Im- | ing them solely to the Shreeve device. 6¢
provement 1in Telephone Repeater-Circuits, In Fig. 1.1 is a permanent magnet; 2158
of which the following is a specification. | helix of wire wound upon a spool and sup-

My invention pertains to circuits for tele- | ported upon the magnet 1 by the case 3
phone repeaters, rather than to any mechaui- | which 1s attached by screws passing through
10 cal devices which have been designed or | the magnet. The helix 3 is wound upon the 85
which may be designed, the mechanical re- | hollow non-magnetic core and an extenmsion
quirements Tor my civeuit consisting of | pole piece 4, attached adjustably to the mag-
(first) a mechanism adapted on its receiving | net 1 by screw threads and provided with
side to accept speech currents, and adapted | the lock nut 5, forms a terminal for the mag-
15 on its transmitfing side to vary a resistance | net 1 lying within the helix 2 and approxi- 70
in response to the accepted speech currents, | mately near the center of the helix. Upon
and {second) an aggregation of ‘nduction | the ofher end of the magnet 1 is supported
coils, condensers and Latteries of ordinary | the granular carbon cell 6, the diaphragm
- types of apparatus or of such specialized | 6" of this cell carries an electrode to which is
20_types as may be readily appreciated from ~ttached a soft iron rod 7 which extends into 73 |
" the following description. the tubular core of the helix 2 and which
The repeater installations hitherto known | approaches the pole piece 4. The part 718
tor long distance lines suffer eeom defects | mechanically free from the core or shell of
chiefly as follows: 1. ‘They Jisturb the bal- | the helix 2 but 1s under the considerable
25 ance in the two branches of the ime. 2. The | magnetic pull from the pole piece 4, due 80"
alternating currents oenerated by the re- | to the permanent magnetism of the magnet
peater ‘distribute themselves equally in both | 1. This magnetic pull places a tension upon
Jirections upon the long distance lines con- | the diaphragm 6. In placing the device 1n
nected for the purpose of fransmission. 9. | operation the incoming line circult is con-
30' The talking currents generated by the micro- | nected with the helix 2 and the carbon cell 85

- phone of the first station may pass over the | 61s connected in series with a battery and an
whole cireuit to the second station: the cur- | induetion coil primary, the induction coil
vents generated by the repeater superimpose | secondary being taken to the line upon which
themselves upon the former ones and thus | the repeater currents are to be sent out.

35 produce ditference of phase and similar dis- The operation is that speech waves in the 30
turbances. . - | helix 2 will vary the attraction between the
In the installation presented by Shreeve parts 4 and 7, resulting In a movement of the
‘n United States Patent 791,656, June 6, | part 7 and a consequent variation in resist-
1905, the first defect has heen eliminated, | ance of the carbon cell 6. which will vary the

40 but the two others remain. Lhe speech cur- | current from the batterv. flowing through 95
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ings, a primary 12’, a Secondgry'l%”'a-n& an 313
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tion coils mecm.;.}.m.,ﬂj;j,f aitke. Batteriss are
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If we follow the s peech currents imm line
11 we shall ;mfl tﬂﬁt the transmission pro-
ceeds from 127 as a m Tmary to 122, the 1 in-
duced currents of 199 Howing jn*mml 16
and 137, thus pmmmxsﬁ i 10 a variation of
the resis stance of 1077 which varies the UL
rent iﬂ“om battery 24 throngh primary wind-

ng 2 , the variation in the curre nt of 227
p1"0ﬁucmrf in 227 speech enrrents which are

tr mmmftﬁd over the ling 21. The cireuit of

I1g. 2 is symmetricil. and speech currents
veceived from line 91 are repeated inio line
11 1n & manner symmetrical with the paths

Just traced.
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3. In a telephone repeater circuit, a sym-
metrical inductive link each half of which
comprises the following elements :—two 1n-
duction coils; & circuit containing in series
a Primary winding of each of said induction
coils, a battery, and 2 variable resistance
controlled by the inductive helix of the other
half; and a second circuit containing 1n
series a winding of each of said induction
coils and an inductive helx controlling the
variable resistance of the other half, said
winding being connected in opposition with
reference to potentia-ls resulting from cur-
rents from said battery.

4. In a telephone repeater circuit, a sym-
Lietrical inductive link having two repeaters
and each half of which comprises the fol-
lowing elements: two induction colls; a
cireuit containing in series a primary wind-
ing of each of said induction coils, a battery,
and a variable resistance controlied by the

ijnductive helix of the other half: and a sec-
ond circuit containing 1n series 4 winding of

each of said induction coils and an inductive

helix controlling the variable resistance ol

the other half, said winding being connected
in opposition with reference to potentials
from said battery.

5. In a telephone repeater circuit. a sym-
metrical inductive link having two, repeaters
.nd each half of which comprises the fol-
lowing elements: two induction coils; a cir-
in series a primary winding
of each of said induction coils, a battery,
and a variable resistance controlled by the
inductive helix of the other half; and a sec-
ond circuit containing in serles a winding
f each of said induction coils and an in-

the variable re-
sistance of the other half, said windings be-
ing connected 1n opposition with reference
to potentials resulting from currents from

caid battery: and a line circuit of two parts,

45

&0

25

 ductive

60

85

to potentials

to the terminals

each part directly connected to the terminals
of a third winding 'of one of the induction
coils of each of said halves, respectively.

" 6. In a telephone repeater circuit, a sym-
metrical induetive link having two repeaters
and each half of which comprises the fol-
lowing elements: TWO induction cotls: a clr-
cuit containing in series a primary winding
of each of said induction coils. a: battery,
and a variable resistance cor, rolled by the
‘nductive helix of the other half; and a sec-
ond cireuit' containing in series a winding
of each of saud ‘nduction coils and an mn-
helix controlling the
sistance of the other half, said winding be-
ing connected 1n opposition with reference
resulting from currents from
a Jine circuit directly connected
of a third winding of one
of the induction coils; and a condenser con-
nected as a shunt around the primary wind-

ing of the last mentioned Tnduction coil.

-_

sald battery:

|
|

£

variable re-

sired, substantially

| parts of i life; and a symmetrical
.I'I.l

2

7. Tn a telephone repeater circuit, a sym-
metrical inductive link connecting two con-
ductively isolated portions of a telephone

line and comprising four induction couls,

- two of said induction colls pertaining to
‘each line portion; two windings

for one of
gaid coils; a primary, a secondary and 2
tertiary winding for one of said coils, sald
secondary being connected to its line portion
and said tertiary and a corresponding wind-
ing of its assoclated coil being connected in
opposition. :

8. In a telephone repeater circuit, a sym-
metrical inductive link connecting two con-
ductively isolated portions of 2 telephone

line and comprising four
two of said induction :coils pertaining to
each line portion; two windings for one of
said coils; a prumary, 2 secondary and a
tertiary winding for one of said coils, said
secondary being connected to its line portion
and said tertiary and a corresponding wind-
ing of its associated coil being connected
in series with each other and with a recelver
helix and in opposition to each other.

9. In a telephone repeater circuit, an 1n-
ductive link having an inductive recelving
cireuit consisting of two secondaries and 2
repeater helix, the two secondaries being op-
posingly connected with reference to their
respective primaries and one of said sec-
ondaries being inductively related to a wind-
ing associated with a telephone line, and
whereby speech currents generated 1n one of
said secondaries through 1ts inductive rela-
tion with the telephone line may flow
through both of «aid  secondaries and
through the repeater helix, and whereby po-
tentials generated 1in said secondaries by a
current through their respective primaries
will oppose and noutralize and will not Te-
«ult in current through the repeater helix,
cubstantially as described. '

10. ITn a telephone repeater circmit. 2
transmitting circuit containing a variable

resistance, a battery and two inductive pri-

mary coile, each of said primary coils hav-
ing a secondary and said two secondaries
heing connected 1n opposition and in series
with a repeater receiving helix. and one of
said primary coils having an additional m-
ductive winding asenciated with the tele-

phone cireuit over which transmission 1s de-

]

as described. |
11. In a telephone trepeater cireit, A4

fransmitting - eircwt containing a variable

pegistance, a battery and two induetive pri-
mary coils: secondary coils
primary cous; and upon one
oils an additional secondary il

ondary coil being connected across

of said prunary
<aid see-
the line

over which transmission is to be offected.

19. In # telephone repeater circuit, two
inductive
link cofifiéctinig the same, each half ©

induction coils,
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sald symunetrieal Tinl comprising the fol-
lowing elements:

cireuit containing in series g winding of

cach of said induction coils, a ha ttery and a

the mdue-
~and a second
4 winding of
and an indue-

variable resistance controlled by
tive helix of the other half
circuit containing in SerIes
each of said induction coils,

tive helix controiling the variable resistanece
.0t the other half I

13. In. a telephone repeateyr cireunit, - twn
parts of & line: two repeaters and 4 SV

!

metrical inductive link of twa nalves, cach

half comprising the tollowing elements: tywo

induetion coils; g civeuit containing in seried
a primary winding of each of sqid mduetion
coils, a battery and g variable resistance
controlied by the inductive helix of the other
half; and a second cirenit eontainine in

series. & winding of each of saad induction

cotls, and an-inductive heliy coutroliing the
variable resistance of the other . half. . the

windings being in opposition upon said heliy

cirenit, an induetive
hnk of two halves, each half containing
rece1ving helix and a variable resistance, the
helix of one half controlling the resistanca
of the other; each 6f said halves comprising
a transmitting circuit, containing the va-

4. In a repeater

T1able resistance, a battery ang two primary
an induetive winding
primaries to which the line - .
{ of'the other half:

imnductive windings:
upon oné of said 7
circuit is directly connected ; and ‘a receiy-
Ing circuit containing a receiving helix and
the secondaries of said- primary indings,
sald secondaries being connected in OPPOsi-
tion. S

15. In a repeater circuit, an inductive link

of two halves, each half containing a receiv-

ing helix and a variable resistance, the

~helix of one half controlling the resist-

ance of the other: each of sald halves com-

 prising a transmitting - circuit, containing

25

- resistance, a battery

- 60

65

‘primary inductive
a shunt about one of said primary windingss

-receiving helix

the variable resistince. a battery and twa
windings; a condenser as

and a receiving cirenit containin
ing- helix and the secondaries o _
mary windings, said secondariies being con-

nected 1M opposition.
16..

of two halves, each half contalning a receiv-

& Tecelv-

1ng helix and a variable resistance, the helix
of one.half controlling the resistance of the
each of said halves COMPrising i

other: |
transmitting circuit, contaning the variabla
and two primary in-

ductive windings: & condenser as g shunt

about one of said primary windings: an in-

ductive wirnding upon one of said primaries
to which the line

nected; and. a receiving circuit containing a
and the secondaries of said
primary windings, said sccondaries being

connected in oppesition.

(.

- salgl pri-

In a vepeater circuit, an inductive Iink

circuit is directly con- |

two ndnetion coils: a

—_——m A -

e T e e v am

.rgsistmie.{{*: 3} ‘bé‘itfjel“j:'

-two anduction eoils:

the other half,

- battery

tively neutral each

the receiving helix of the 5
second circuit containing windings of AL
_ % control-
- ling the variable resistance of the other half,

980,385

17, In a repeater cireuit; an inductive link

of two lmlves, each half containing a reeeiv-
1ng hehix and a variable resistance, the helix

o1 one half controlling the resistance of the

other:
transmnitting civeuit, containing the variable
_ and two. primary in-
ductive windings:
shunt about one of said primary windings:
and a receiving eirenit containing a recejv-
ing helix and the secondaries of said Pri-
mary windings, said secondaries being con-
nected 1n opposition, |
18. 'In a telephone
metrical induetive link, each half
lmk comprising the following - elements:

winding of each of sard induction. coils. a

- battery, and a variable resistance controlled

by the inductive helix of the other half; ahd
4 second civenit contamming g winding of

ach of said halves comprising ’ a,

70

& small condenser ag o

75

ff@;p@ﬂt@r Gil'_@l'l ifj :;1 .S'}:'In.; E
of said

80

a cwrenit mmﬂiniﬂg e

each of said induction coils and an inductive
helix controlling the variable ‘resistance of -

said two cireuits
ductively neutral each lipon the other. o
19.-In a telephone repeater circuit, a symi-

b

devices, each half of

a_clreuit containing a winding of cach of
sald induction coils, a battery and a variable
resigiance controlled by the!inductive ‘helix

taining a winding

being in-

60

-metrical inductive link having two repeating
said link- comprising N
the following elements: two mduction doils;

and a sec&n‘d'qirmit con-
of each of said Induction
colls and an inductive helix controliing the.

100

variable resistance of the other ‘half, said
vwo circuits being inductively neutral each

upon the other, . | .,

.20. In a telephone repeater circuit, a sym-
metrical inductive link; each half of said
link
two induction coils; g circuit containing a
winding of each of said induction coils, a
and a’variable resistancecontrolled 3
L1110
second circuit containing a winding, of each
of said induction eoils and an nductive. -
resistance of -
beinlo indue- -

comprising the following eleménts:

py the inductive helix of the other half; a

nelix controMing the variable
the other half, said two circuits e
- upon the other; and an
additional winding upon’ one of, said induc-
tion coils and associated with a2 telephone
line. = T T

R

metrical inductive link each half of <hich

comprises the following. elements o plu-—
rality of inductoriums: a

primary windings of inducteriums. @ bat-

105

115

21. In a telephone repeater circuit, 4 Sym- -

120

circuit containing

tery, and a variable resistance controlled hy -

other half

ductoriums and the receiving helix.

sald “eircuits  being “Gouncrted inductively
neutral upon each other.

; ’ éi:ﬁ {1 ' ﬂ
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92.7Tn a telephone Tepeater circuit, a sym-
metrical induetive link having twe repeaters
and each half of which comprises the fol-
lowing elements: 2 pluraiity of inducto-
riums: a cireuit containing primary wind-
ings of inductoriums; a battery and a va-
riable resistance controlled by the recelving
helix of the other hali; 1T el

containing windings of inductoriums and

the receiving helix controlling the variable -

resistance of the other half, said circuits be-
ing connected inductively neutral upon each
other.

93. In a telephone repeater circuit, a sSym-
metrical inductive link each half of which
comprises. the following elements:
rality of inductoriums; a circuit contaln-
ing prunary windings ~of inductoriums, 2

‘battery and a variable resistance controlled

by the receiving helix of the other half; and
o second circuit containing windings of 1m-
Juctoriums and - the receiving helix con-
resistance of the other
being connected 1n-

half, said - circuits
other; aad a

ductively neutral upon each

line winding in an inductorium and induc-

tively related to both of said circuits.
o4. In a telephone repeater circuit, a trans-

‘mitting circuit containing a variable resist-

ance, 2 battery and two inductive primary
coils; secondary coils for each of said pri-
mary coils; upon:one of said primary coils
a1 additional secondary coil to the terminals
of which is directly connected the line over
which transmission is to be effected ; and. a
circuit including a receiving helix and theé
i wo first mentioned secondaries, the second-
aries being so related inductively to said pri-
maries as to produce no current in said re-
ceiving helix in response to the operation of
the primaries. - _'
93: In a telephone repeater cireuit, a trans-
mitting circuit containing & variable resist-
ance, a battery and two inductive primary
coils: secondary colls for each of said primary
coils: tipon one of said primary coils an ad-
Jitional secondary coil fo the terminals ol

which is directly connected the line over

which transmission is to be effecteds; and

upon the same primary coll a

nected as a shunt.

06. In a telephone repeater cireult, a trans-
mitting eircuit contalmng a variable resist-
ance, a battery and two inductive primary
coils; secondary couls for each of said pr-
_ upon one of saic primary cols
i additional secondary coil to ]
connected
which transmission is to be effected; and
upon the same primary coil a small con-
denser connected as a shunt.

27, In a telephone repeater system, the.

a plu-

condenser con-

the terminals
the line over

teenth day of May A.

L

in which the repeating device 1S

&b

combination with a line circuit and a pri-

mary circuit, of a repeating device having -

two ‘windings, one of said .windings bein
inductively connected with sald line ang
primary circuits, and the other of said wind-
ings being inductively connected with the
said primary circuit only. ' .

98. In a telephone repeater; in cqﬁipiha-

tion, two independent line circuits.associated

two repeating devices,

for repeater service,
liné circuit, each re-

one for each respective
peating
transmitter, a winding
to control the respective
and actuating
ceived currents, a balanéing
local circuit for each repeating device,
ferential means in each

in. each line circult

auxiliary or

cireuit for eacli repeating device controlled”

by the transmitter of the opposite repeating
device, a primary circuit for each repeating
device, and an induction coil with primary,

tertiary and secondary windings for each .

line cirenit inductively associating the re:

spective primary, balancing and line circults,

99. In a reciprocal telephone repegting

system, the combination with two telephone
lines or circuit sections of two repeating tele-
phenes, means
and identifying the receiver of each repeater
with a respective circuib section, and means
for balancing each repeater locally to pre-
vent reactive transmission, an individual
1ocal circuit for the transmitter of each re-
peater together with means for jointly In-
ductively associating each said transmitter
with the opposite line circuit section and
with its receiver. - '

'80. In a telephone repeater system, the

combination with a main telephone-circuit,

of a repeating device and .a tertiary circuit
connected

and is directly inductively associated with

aid main-telephone-circuit, a primary or
transmitter-circuit which 1s
ductively connected with the said maln cir-
cuit and with the tertiary circuit, and means
for an extra or auxiliary inductive connec-
tion directly between the tertiary, and pri-
mary circuits, whereby-the repeating device

s prevented by Jifferential current or mag-
netic effects from operation

by the local or
repeated currents, yet 1s operated by the re-
ceived or initial main circuit currents.

Siened at Berhn, Germany, on the seven-
D. 1907, in the pres-
once of two wilnesses. :

_ OARL AUGUST KRUCKOW.
| _iVit-nesses: | | |

- HexrY HASPER,
WorpEMar FHAUPT.

Jevice comprising a receiver and a
75
repeating ‘devices
them by ‘the inward or re-

balancing auxiliary:

w T
r
-

for inductively associating

also directly -
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Correction in Lett_era .Fa_tent No. _9-90,365

It is hareb}r cmtlﬁed that i in Letters Patent No. 990,365, pranted Aprll 25, 1911,

upon the apphcatmn of Carl August Krmhow of Hal]e-—on the-Saale, Germany,

fur an improvement in * Telephone Repester Circunits,” an ervor appears in the

_punt&d specification requiring correction as follows: Page 4, line 23, aftar the
_Eﬁ'm"d ‘“helix ™, thewords in isponse {0 rontrol by saud first cireuit. should be inserted
' and that the said Letters Patent should be read with this correction therein

i that the same may conform to the record of the case in the Patent Office.

1gned and sealed this 6th day of June, A. D., 1911.
[eEAL.] C. C. BILLINGS,
Lctineg tf-"";f.m masstoner of Patmefa.
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