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To all whow it may concern.:

Be it known that I, HerBerT E. SHREEVE |
vesiding at Newton, in the county of Mlddle—~

sex and State of Massachusetts, have 1n-
wented certain Improvements in Circuit Sys-
téms for Telephone Repeating Apparatus,

-6t which thefullowing is a specification.

in ida:phone current reinforcing circuits

in ‘which the re(.,ewm% element of the repeat-

g apparatus is supplied with energy from a
brldﬂ‘e connection across the mam eircuit, it

has Theretofore - been necessaty for satisfac-
secure &n ap proximate

- balance of electrical cemhtmns in the line
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sections upon opposite sides of the bridge
and thus to avoid reactive disturbances 1n

the‘mpea‘tmg apparatus and a displacement

betyween me phase of the orwmal and re-.

newed voice currents.

- The leading considerations in the present
invention are the provision of such a bridged
reinforeing circuit which is largely mdepend-

ent of the &bove noted conditions, and which,

when disturbed thereby, may be &d]usted

with a minimum effort on the part of the op-

erator to overcome the eflect of unbalance.
The accompanying drawings illustrate the

invention, Higure 1 bhowmw dmﬂ'rammatlc--

ally one embodiment in connection with a
leLLhCGId. Fig. 2 a diagrammatic top plan
view of the Iepeatmfr induction coil; and Hig.
3 a stmplified arrangement of the cireuit of

Fig. Iwith the adj ustmtr resistance dlﬁeremly'

disposed.

1111 all figures similar Glla,mcters have refer-
ence to the same parts. A

The mvention 1s of particular utility when

emploved for successively connecting a num-
ber of limes having different electrical prop-
ertics, since here is encountered not only a
state of unbalance, but also one 1 which the
conditions may mpuil‘, varyv. Such service
1s recuired of repeaters situatedin theswiteh-
cords used for joining toll lines; and Kig. 1 of
the drawings presents sehematic ally 1y 1mi-

proved circuit in a form adapted for this

purpose.

The letters J J* designate jacks at a toll

" board 1 a station A these having connected

o0

0V

to- their tip and ning. contacts, respectively,
the line conductors L and L3814 of met &“l"‘
cireuils leading te ofher stations, and, when
joined either conductively or mduvtn ely,
furnishing portions or see tions of a thmalmt—
ting circuit between theselast nmmd stations.

The sleeve contact of each jack is shown as
grounded by a conductor 10. Cobperating

with the jacks are plugs P P* baving their

tips and rings connected by strands or con-

ductors 11 and 12, respectwely ‘belonging- m

to one of a plurahty of cord circuits C situated
at a toll operator’s position. These cord
conductors serve with the line conductors to
complete the through transmitting ecircuit.
From the sleeves of the jacks J and J?, re-
Eectwelv conductors 13 and 14 lead
through the windings of relays 15 and 16 to
ole of a battery B, the opposite

the tree
ﬁwh is grounded. The purpose of

pole of

these elements Jomed to the sleeves will be

later described. |
In the cord strands 11 and 12 are the pri-

mary windings of a repeating mduction coil
M which acts to deliver energy to the rein-

forcing circuit. This put 0011 which 1s

shown in greater detail m Fig. 2

ductor 11 wmth their terminals 2 connected
thereto, while sections s* and s* are in the

_conductor 12, which 1s joined to the termi--
na]s x® &t

The other terminals y »* and
y* yt of each pair of sections are united and

~connected by a bridee conductor 17 con-

taining a preferably variable resistance de-
vice O this being illustrated as having an
arm o 1110‘?’&1)16 over fixed contacts 0*, be-
tween which are the resistance coils 0>.  The
primary sections of the coil M are wound
upon a magnetic core m, common to all and
to the sec ond%ry wmdmw which secondary,
for the purpose or rendermﬂ' the dl‘Lﬂ‘lalll
more clear, i1s shown in B}g 1 as haﬂnn'
separate sections & ¢ joined by & conductor
18, and being particularly associated with
the pairs of primary sections s -s* and s° &,
respectively. In practice, however, as ap-
pears in Iig. 2, the b(?(,‘(}l‘idﬂ,l‘} winding 18 con-
tinuous, the pom‘ts z 28 (e, 1) cmncldlnfr
The tE‘lllllIhﬂb 23 and z* of ﬂlb secondary ef
the repeating 111duct1011 coil are connected
in the cireuit 18 with the receiving element

 of a suitable relay or repeating ap]mratua

R, such as that disclosed in my Patems No.
TEH,G’.’"& and No. 791,656 of June 6, 1905.
The transmitting slement 7* of the repeater

18 ncluded moa careurt 20, whi(,h 180 Con-

tains a battery B* and the primary winding

2 of a transnutting induction coil N, the sec-
| tional secondary windings n* of Whl(}h are

has said
primary wmdmﬂ's arranged in sectwns s
$* ¢2 and s, of WhICh s a,nd $? are 1n the con~
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comprized i the cord strands at opposite

 sgides of the bridge 17: This coil N returns
- eneérgy to the line, ‘it being organized and

&

adapted to operste as in my Patent . No:
791,656, proviously referred to, and need-
not be considered in detail. The -circuits

- 18 and 20, respectively, contain the nor-

-~ of therelays 16 and 15. .. = .

10

mally separated armature and front contact

In addition to the apparatus already. de-
scribed, an operator’s set T is shown as
bridged across the cord in a conduetor 2t, it
being controlled by a key K.  An‘impedance
1 1n series in the conductor 21 prevents the
operator’s circuit from taking so much cur:
rent as to sensibly affect the hmesection with
which the plug P connects the cord. -~ ::. *

In response t¢ an order to connect the lines
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terminating in the jacks J J?; the operator
selects the plugs P and P? of a cord circuit
not i use and inserts them in said jacks.

-Upon the connection of the plugs and jacks,

current flows from the battery B through the
relays 15 and .16, conductors 13 and 14,
plug sleeves and jack contacts to ground by
conductors 10. The relays thereupon. at-
tract their armatures to complete the cir-

~cuits 18 and 20 through both the receiving
‘and transmitting elements of the repeater.
‘The normally open condition of the circuits

18 and 20, until both plugs are in place,

i
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prevents the state of maximum: unbalance
which would follow the connection of the
repeating circuit to a single line section and
which would produce a singing disturbance

in the apparatus, and as respects the circuit

-

20 the said open condition also avoids waste
of the battery B? when the cord is not in use.

The normal position of the lever o of the
resistance device O is upon its first contact,
or that to the extreme right as seen in Fig. 1,
the resistance of the bridge at such time be-

ing substantially zero, and we will assume
that the present connection is between line

sections which, while not possessing the same

electrical properties, are.not excessively out
palance, Voice currents originated, for
example, al the station connected to the.
hmes I, I will flow through the cord con-
ductor 11 and the primary section s of the
coil M, and, on account of the absencs of re-

-sistance In the bridge, will practically all

pass therethrough, through the coil section
s and back by conductor 12 to line. The
current in the primary sections s-s3exercises.
an inductive effect upon the companion pri-

- mary sections s* and s*, as a result of which.

uy

the voice currents are transmitted to a cer-

tain extent~directly through the cord into

the line conductorsI2 and 1.4, These pairs -

~ of primary windings are so connected that

65 -

the current flowing in both sectians of each
palr 1s neutralized as regards its eifect upon
the secondary winding, snd therefore the

5 S - - 867,028 .

1'in the

=iy .

the current traversing the bridge. © The cur-
rent generated thereby in the secondary en-

apparatus K, which, operating the trans-
mitting element, causes the circuit 20 to

| As the extremities of the bridge conductor
17 are at the same potential with respect to

ary windings n® of the transmitting induction
coll, -the reinforcing currents. do not react
‘upon. the repeater. _
takes place from the opposite station, or that
~of the lines I? 1.4, the general action is the

throw upon the line through the output coil
N reinforcing currents from the battery B

When transmission -

only inductive action upon the latter js from

ergizes the receiving element of the repeating -
70

76

the energy put upon the line by the second-

80

same, the energizing current merely passing

tion coils.
It will be seen that although, as in pre-
-vious bridge repeating circuits, the herein

impedance tending to absorb current origi-

portant result not heretofore attained. For
when the line sections are unbalanced a sim-
ple bridge eonnection between the opposite
sides of the line, as in my Patent No. 791,656,
| shunts through, it practically all current put
upon either section of the line, preventing an
equalization thereof between said sections
in. absence of an adjustment of their elec-
trical properties, as described in my Patent

i No. 835,037, dated November 6, 1906, and

‘consequently causing the well known reac-
tive disturbances in the repeating apparatus

with. the_repeati:p% coil having codperating
windings in both line sections, there is as-
‘sured -a transfer of energy between them,

-any lack of balance and decreasing the tend-
ency of the repeater to sing. At the same
time, this direct induction between primary

- windings situated in the line 4nd the second-

ing current by the bridge. It may be, how-
| ever, that the character and dimensions of
the wconnected lines are such, that the above

cient to prevent the singing of the reinforcing
apparatus. In this case the difficulty can be
readily obviated by the operator, who, listen-
ing in upon the cord by depressing the key
K, notes the conditions. | R
i 1f the repeater is found to be putting upon

T

nated n either, line portion, ifts passage
| through the repeating coil secures an im-

| 'comﬁlensa,ting to a considerable extent for

ti)lpposite direction through. the induec- -
S. . | S o

é5'

} described bridge connection presents a low
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due to the presence of a difference of poten- .
tial at the extremities of the bridge.  But, -

10¢

114

ary winding includéd in the reinforcing cir-
cuit, holds the wvoice currents transmitted —

| from one to another without material altera-
tion of phase, the common magnetic core - -
aiding to preserve the definite relation. It
' 1s"also found that this arrangement proves -

beneficial in lessening the absorption of ring-

114

deséribed effect of automatic compensation
‘through the repeating coil will not be suffi- .
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the line a tone of such strength as to objec-
' tionally affect transmission, the lever o s
moved to gradually introduce resistance mto
‘the bridge, decreasing the fiow therethrough

and instead sending more current directly to

line. Since, as has been before pointed out,

only that portion passing through the bridge
acts upon the repeating cireutt, it follows
from this adjustmernt or regulation of the

current that the reinforcing action of the re-

peater and its sensitiveness to disturbance
are proportionaliy reéduced. This variation
in the resistance of the bridge may be con-
tinued until the efficiency of transmission 1s
ot & maximum. While this results in a de-
crease of direct reinforcement, this action

may still be more effectual than in systems in

which the adjustment of the valyes of the
line sections 1s required, on account, in the
present instance, of the removal of resistance

and capacity therefrom. Thou%h this single
urden upon .

adjustment throws but a shght
the operator, it may be further facilitated by

“determining in advance the best values to

employ with particular. lines, and this m-

“serted in the cord to be used before putting

.- up the connection. This practice also avolds

30

_coil M and secondary wine
‘mitting induction coll N are included directly |

_35
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- the creation of a disturbance in the repeater

by the adjusting process.~ - 1-2
Fig. 3 of the drawings shows & simpi%ﬁed
arrangement of tlie circuit, in which the pri-
mary windings of the rtepeating induction
Engs af the trans-

in the line conductérs L8 and L. The relays
are, therefore, omitted, as is the operator’s
telephone cireuit. The organization is other-
wise gen-rally the same as that previously
described, except that the variable resistance
O? is placed in the circuit with the receiving

 element of the repeater instead of 1n the

bridge. This, when used, decreases the sen-

- sitiveness of the apparatus by a direct adjust-

4.5
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ment, regulationy or eutting down of the cur-
vent mmduced in the circuit of the receiving
element of the coil M. It is found that a
somewhat greater resistance is necessary to
sccomplish the same result than when 1t 18
placed in the bridge, but the effect 15 gen-
erally the same. In absence of the switchi-
cord and associated operator’s set, it may be

“assumed that in this case the function of the

resistance is to adjust the apparatus for more

or less permanent use between the same pair:

of line sections.
I claim as my invention: .
1. In -a current renewing. system, a line

circuit having sections, a remforcin%r‘circuit ,

an input coil for delivering energy from the
line to the reinforuing circuit, and an output
coil for supplying renewed energy from the
reinforcing circult to the line, each of said
coils having windings in both lme sections

—_

associste the Iing sections.

9. In a current renewing system, a line
circuit having sections, a reinforcing circuis,
an inputé coil for delivering energy irom the

line to the reinforcing circuit, and an output

itigs of the input coil serving to mdﬁcﬁv_élg

reinforcing circuit to the line, each of 'said

windings and the reinforcing circuit winding

coil for supplying renewed energy from the

coils having windings in both line seciions
and-in the reinforcing circuit, both the hne

65
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of the input coil being about a magnetic core

magneticaily common to all.
3. A telephone system comprising a trans-

paratus associated with said transmittmg

the current which the transmitting circuit
supplies to the reinforcing circuit and there-
by varying the sensitiveness of the reinforc-
ing apparatus, said altering of the supplied
current being other than or contradistin-
cuished from variations therein corres ond-

current varying means operating independ-
ently of the electrical balance of the trans-
mitting cirewat. -~ - o

4. A teleplione system comprising & trans-
mitting circuit, a reinforcing circuit associ-
| ated therewith, and-means for altering or
changing the cutrent supplied by the trans-
mitting circuit t¢ the reinforcing eircuit, said

than or contradistinguished from variations
‘therein corresponding to transmitted speech
or sound, and said current varying means op-
erating independently of the electrical bal-
ance of the transmitting circuit. S

mitting circuit, a.reinforcing circuit ASSOCL-
ated therewith, ard means for adjusting or
regulating the current supplied by the trans-
mitting cirguit to the reinforeing circuit,
said current varying means operating inde-
pendently of the electrical balance of the
transmitting circult. . |

8. A telephone system comprising a trans-
mitting circuit, a reinforcing circuit SS0C1-
ated therewith, & bridge 1n the transmitting
circuit through which current passes 1n ren-
dering the reinforcing circuit active, and
means associated with. said bridge for vary-
ing the electrical impedance thereof.

7. The combination with an electrical
transmission cirveuit, of a reinforcing circuit,
a bridge across the transinission cireuit, sald
bridee being adapted to carry eurrent for the
supply of energy to the reintoreing cireatt,
and a variable resistance connected in the
bridge. _ | T
8. The combination with a telephone line,
of a repeating coil for delivering sherey o
the reinforeing. circuit having pauws sl mdue-

*

" and in the reinforeing cireuit, the line wind- | tively associnted windings in each side of the

mitting cireuit, a reinforcing circuit and ap-

circuit, and means for altering or changing

ing to transmitbed speech or sound; and said:

altering of the upplied current being othrr
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5. A telephone system compiising & trans-
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il

lime, ageinforcing circhit containing windings
- co@perating with the Yine windings of the re-
peating coil, and a bridge conmection be-

Ing

19

tween the sides of the line at points between

the windings of each line pair of the repeat-
coll. o - B
9. The combination with a telephone line,

of a repeating coil having pairs of associated |

windings in each side of the line, a reIniorc-
Mg citciit contalning windings codperating

with the line windings of the repeating coil,
-all of the repeating coil windings being on «

single magnetic core, a-bridge connection be-
tween the sides of the line at points botween
the windings of each line pair of the repest-
ing coil, and an adjustable resistance in

~ the bridge connection, subsantiglly as de-

 GF
-

30

scribed. o |
10. In a telephone system, a cord cireuit,

“telephone current reinforcing mechanism in-

ctuding two cireuits, means connected in the
cord circuit for opening and closing one of
sald reinforcing mechanism circuits, said
means being controled by the connection
and disconnection of one end of said cord cir-
cult with o telephone line section, and other

means connected 1n the cord circuit for open-

ing and closing tlu-other reinforcing meeh-
giism cwreutt, said other means being con-
trolled by the connection and &isconnection

‘of the other end of said cord circuit with a
telephone line section. | |
- 11. Ina telephone systen, a cord circuit, |

a ' | . 897,028,

a telephone current repeater including two
cireuits, one a receiving cireuit and the other
a transmitting circuit, & relay having its

winding included in the cord circuit and its -

armature and a contact adapted to control
sald recelving circuit, and a second relay hav-
ing its winding included in the cord cireuit
and its armature and a contact adapted to
control said transmitting circuit.

12. "the combination with a sectional line
circuit, of a current reinforcing circuit, means
for connecting the line sections, and means

operable only upon the completion of the
connection for closing the reinforcing circult.

13. The combination with a telephone line,
of a bridge connection scross-the line, a coil

having pairs of associated windings in each

side of the lire, the windings of each pair be-
ing at opposite sides of the bridge connection

and being adapted to repeat Into one an-

other antl thus transmit current past the

‘bridge, and a reinforcing circuit including

windings codperating with
of the coll. . . . |

In testimony whereof, I have signed my
name to this specification in the presence of
two subscribing witnesses, this fourteenth
day of March 1907. R

HERBERT E. SHREEVE.

the line windings

Witnesses:
Geo. Winnis Pirror,
JOSEPIL A. GATELY.
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