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To dZZ whom it may conceﬁn:

vented certain Improvements in Telephone
and Apparatus, of which

the following is a specification.

- This invention relates to syste_ins for the

- reinforcement or renewal of currents em-

- IO
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cuit is arranged similarly to a

Ployed in telephonic transmission, and more
esgecia.lly to means for balancing the circuits.

n systems in which a relay or repeater cir-
1t 1 _ | heatstone
bridge—such, for example, as that described

in my Patent No, 791,656, dated June 6,
19051t 1s 1mportant that the electrical con-
ditions in the main line upon opposite sides

of said relay-circuit shall be substantially the

.' o - same.  If the imp'edence of the sections of
“the main-line circuit or independent lines

- constituting such a circuit is materially differ-
~ent, induced currents may flow in the bridge

connection and produce a ‘‘singing’’ in-the

relay. Moreover, the difference in imped-

ance tends to alter the phase of the currents
In the main-line sections, ‘Interfering with

~ transmission.

| 3__0
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"1ng such that these agencies will

.. 7 vely perform their functions.
40 _
-~ like ‘characters

culties may be overcome.

The principal object of my invention is to

~ provide means for so.balancing lines of differ-
ent character and dimensions that these diffi--

The invention consists, more essentially, in

-+ the inclusion in a main-line telephone-circuit

and associated with a bridged relay of means

for altering the electrical conditions or prop-

y

erties by adjusting either the resistance or
~capacity of said circuit, the arrangement be-

- In the &ccom(fanying ,,dra.Wihgs, in which

esignate like parts through-

out both views, Figure 1 shows diagrammat-

: 1cally one embodiment of my improved sys-
- tem, and Fig. 2 is a top plan view in diagram
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of a form of induction-coil used in said system

In practice. -

Ing between stations A and B and having an
Intermediate station C. This station*C di-

vides the line into sections L and L?, which,
a8 18 commonly the case in practice, are un-

~ 1 have in the present instance illustrated a
metallic telephonic main-line circuit extend-

| line.

‘ting induction-coil P and a b |
source of electrical energy V. The second- -
- ary winding of the coil P is electrically 'di-
~vided Into four sections s, s%, s*, and s, these

most effect- | -

Ing considered the lower. At the station Cis
a current-reinforcing message-repeating or

 relay apparatus R, having its receiving ele-

LOTY _ g | balanced, the impedance of the section I be-
Be'1t known that I, HErBERT E. SHREEVE, |
- residing at Newton, in the county of Middle-
‘sex and State of Massachusetts, have in-
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ment r situated in a bridge connection L?, ex~

te_nding[‘ between opposite sides of the main

of a transmit-

tamning the primary winding %
' attery or like

sections being connected in pairs upon oppo-

site sides of the bridge and in such a manner

that they no not themselves disturb the bal-
ance of the line and so that the currents in-
duced 1n them will not oppose one another-in
the main circuit or circuits. _
tion 1s similar to that described in the previ-
ously-mentioned patent. The repeating in-
duction-coil there illustrated has; however,
been omitted, though it may be used, if de-

sired, in connection with the present inven-

tion. L L
Included in each side of the main-line cir-
cuit 1s an adjustable resistance, this being
preferably in four sections w, w?, w?, and w?,

8% &%, and s*, respectively, of the induction-
coll P and the complementary end of the
bridge connection Kach of these resistances

preferably includes separated coils connect-
‘ed to contacts 10, over -which is movable a

lever 11, thus enabling a greater or . less

he transmitting element 7* of said ap-
paratus 1s included in a local circuit L#, con-

This organiza-
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amount of resistance to be 1nserted: in the .

| tine. . R _.
Bridged between the conductors of the
‘Ialn circuits or circuit-sections L and L are

condensers C* and C?, respectively, of varia-

ble capacity, each in parallel or shunt rela-.
‘tion to the two sections of the associatedin-

duction-coil secondary winding, each con-

denser being -arranged in sections connected

to circuit-changing plates 12, which may be
jomed by plugs 13 to alter the capacity.

hese condensers may be effectively placed
at the opposite sides of the a_ssobiatetf '

pair_g |
‘of secondary windings from the relay. As
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shown, these condensers are bridged across
the main circuit  or circult-sections inde-
pendently of both the relay apparatus atsta-

. 80
situated between the secondary windings s, —



™

tion C and the

r L]

~tions A and B.

In balancing the lines or line-sections simi-
lar electrical conditions are attained by vary- |

5. ing,. through either addition or subtraction,
- the resistance and capacity of either or both
of said lines or line-sections until the most ef-

- fective transmission in both directions. is at-
tained. To secure this result in the particu- -

1o lar system illustrated, a suitable amount of
Tesistance is thrown in by moving the levers

~ of the resistances w #® -and capacity intro-
duced by the application of one ormore plugs

to the circult-changer controlling the con-

15 denser C. This latter operation also perniits
the equalizing of the phase in the sections.

If necessary, these adj ustments may be read-

- 1ly altered to meet varying electrical proper-
ties or conditions of the line. It should be

20 noticed that the placing of the resistances
and condensers at the points shown allows
the balance of all portions of the main-line
~.cireuit with which is associated a remforcing

system of the character described without.

25 the-introduction of disturbing ¢onditions by
these agencies. - -~ S

* . While this invention has been described in
connection with a continuous circuit having
sections, it will be obvious that it is equally

30 applicable to independent circuits organized

and a.da,lpted to repeat into one another re-

ciprocal PR - |
The relay apparatus operates in a manner
. well known“and need not be particularly re-
35 ferred to. - S
Though the induction-coil P for the sake of
clearness is shown diagrammatically in Fig,
1 as being in two independent portions, it will
be evident that the windings may be about a
- 40 single core 14, as has been illustrated in Fig.
2, these windings leading to terminals 15, to

~ which the circuits are conmected. An ar-

rangement.of this sort is the one usual in
practice. . .. B
45 = Having thus described my invention, I

| Claiﬂi‘_" e R | |
-1. In a system for the reinforcement or re-

newal of telephone-currents, the combina-
tion with telephonic current-transmitting cir-

5¢_cuits or circuit-sections, of & transmitting in-
" duction-coil situated: at the Juncture of the
“sectlons, a relay or reinforcing apparatus as-

~ sociated with the induction-coil, ‘and meaxns
“1ndependent of the induction-coil for adjust-

I  circults or circuit-sections. -

2. A system for the reinforcement or re-

newal of telephone-currents comprising trans-
mitting-circuit sections, an induction-coil sit-

60.uated at the juncture of the circuit-sections,

a reinforeing apparatus associated with the |
induction-coil, and means for varying the

electrical properties of the circuit-sections,

the said means for-each circuit-section being

55 1ng the relative resistance and capacity of the

835,037
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telephone &pparat-gs at sta- | connected with the said circuit-section to

which 1t belongs, at one side only of the in-
duction-coll and reinforcing apparatus.

3. In a system for the reinforcement or
renewal of telephone-currents, the combina-

| tion with a circuit comprising sections offer-

!

ing different impedance, of an induction-coil
having windings situated at each side of the
circult, a relay apparatus bridged across the
cireult between the induction-coil windings,
and a resistance included in the circuit be-
tween an induction-ceil winding and the re-
lay apparatus and ‘serving to balance the
impedance of the circuit-sections, substan-
tially as described. - o |
4. In a system for the reinforcement or
renewal of telephone-currents, the combina-
tion with a circuit comprising main circuits
or circuit-sections, of a relay apparatus
bridged across the circuit at the juncture of
the said circuits or circuit-sections, and an
ad)ustable resistance included in each side
of the circuit and in series therewith upon
opposite sides-of the bridge. -

| . »

5. The eombination with the telephone-

circuit, of an induction-coil having electric-

allv-divided windings situated in.each side
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of the circuit, a bridge connection across the -
“clrcuit from points between the divisions .of

the induetion-coil windings, a relay appara-
tus 1n the bridge connection, and an adjust-

| able resistance included in the circuit be-
tween an induction-coil winding and the
bridge connection. = |

6. The combination with the te'lthm;_le—
circult, of an induction-coil, having .electric-
ally-divided windings situated in each side

of the circuit, a bridge conneetion across

|
1

tion with a circuit comprising

the circuit from points between the divisions

| of the induction-coil windings, & relay appa-

ratus in the bridge connection, and an adjust-
able resistance included in the ecircuit be-
tween each division of the induction-eoil

‘winding and the bridge eonnection.

7. In a system for the reinforcement .or
renewal of telephone-currents, the combina-

current-transmitting sections of different.ca-
pacity, of a relay apparatus associated with
the circuit, and means connected with the

circuit for balaneing the capacity of its said

-

sections. |

8. In a system for the reinforcement or

telephonic
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renewal of telephone-currents, the combina-

tion with a circuit; of a bridge connection

across the circuit, a relay apparatus in the.

bridge connection, and .a .condenser of ad-
Justable capacity bridged across the circuit
Llllldependemly
the

telephone apparatus.

cirtuit, of an induction-eoil, having electrie-

"ally-divided windings situated in each side

of the circuit, a bridge connection across the

of the relay apparatus and of
9. The combination w-.ith the ta‘le]phone—

120

125



e

835,087 @ - 8

3 =

'E_j

o clrcmt fromi points Betwee’ﬂ the divisions of nection, and a c_ondenSér bridged across the
the induction-coil windings, a relay appara- | circuit independently of the relay apparatus. -

“tus in the bridge connection, and capacity- | 12. The combination with a metallic tele- .25
° Vlmﬁ means bridged across the circuit at | phone-circuit; of an induction-coil having a
5 each side of the bridge connection. = . . ~ {"divided secondary winding, there being a

~ 10. In a’system for the reinforcement or.{ plurality of divisions at each side of the cir-
renewal of telephone-currents, the combina- | cuit, a relay apparatus connected with the
- 'tion with a circuit, of a’ bridge connection opposite sides of the circuit between the 30 -
- across the circuit,.a relay apparatus.in the | divisions of the secondary winding, an ad-

- 10 bridge connection, an adjustable resistance | justable resistance jolned in series with the
~1n the circuit at each side of the bridge con-
nection; and capacity-varying means shunted | of said divisions, and a condenser of adjust-
across the circuit, substantially as set forth. | able ca(f)acituv bridged across the circuit at 35

- 11. The combination with the telephone |“each side of the relay apparatus.: = -

15 circuit, of an. induction-coll having electric- | - In testimony whereof I have signed my -

- ally-divided windings situated in each side of | name to this specification, in the presence of |
- 'the circuit, a bridge connectiop across the | two subscribing witnesses, this 22d day of =

- - circult from- points -between the divisions | January, 1906. -7 | '’

| of the induction—coil windings,arelayappa-{. . . HERBERT E. SHREEVE.

-20 ratus.in the bridge connection, anadjustagle -Witnesses: ° N 5
- resistance included in the circuit between an | . GEo. WiLLs PIERCE,

. induction-coil winding and the bridge con- | | JOSEPH A. GATELY.

|
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circuit betiveen the relay apparatus and each |
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