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To «ll whonv it may coneermn:
Be it known that we, CHARLES E. SCRIB-
NER, residing at Chicago, in the county of

Cook, and FRANK R. MCBERTY, residing at

Downer’s Grove, in the county of Du Page,
State of Illinois, citizens of the United States,

have invented a certain new and useful Im-

provement in Signaling Apparatus for Tele-
phone-Lines, (Case No. 404,) of which the fol-
lowing is a full, clear, concise, and exact de-
scription, reference being had tothe accompa-
nying drawing, formming a part of this speci-
fication.
~Our invention concerns the operation of

polarized signal-bellson circuits carrying con-
tinuous currents, particularly on telephone-
lines carrying current for charging local stor-
age batteries at the SI]bbtdthI‘lS

In some exchange systems each substation
is provided with a storage battery for oper-
ating the substation transmitting-telephone,
which i1s charged during the idleness of the
telephone by a current from a source of sup-
ply permanently connected .with the tele-
phone-line at a central station. In such ap-
paratus it is found in practice that the polar-
1zed signal-bell usually provided at the sub-
station cannot be operated in a satisfactory
manner by the alternating signaling-current
1mpressed upon the line at the eentla,l sta-
tion, because a continuous current in the line-
circuit imparts sufficient magnetism to the
bhell to retain it permanently in one position
or at least to seriously interfere with its vi-
bration. |

Our invention aims to avoid the interfer-
ence with the bell arising from such a cause;
and 1t consists in interposing between the bell

‘and the line-circuit a repeating-coil or trans-

40 former, the primary helix of the transformer
- being included in the line-circuitin the path
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of the continuous current and the secondary

helix of the transformer being placed in a

local circuit with the bell. With this arrange-
ment the presence of a continuous current in
the line-circuit in no wise affects the bell at
the substation.
be so strong that the generator of signaling-
current applied to the line for operating the
bell may not produce a reversal of the cur-

This continuouscurrent may

rent; but in any event the fluctuations cre-
ated 1n the line-circuit, being inductively re-
peated through the tr ansfor mer, will operate
the bell.

We find it preferable to eonstruet the pri-

-mary helix of the transformer to have high

resistance and impedance and the second-
ary helix of comparatively low resistance, in
which casethe bell at the substation also may
have a low resistance.

An application of our invention is shown
in the accompanying drawing.

In this diagram the telephone-line 1 2 is
shown extending from a central station A to
a substation B. At the central station its
cireuit is closed through a battery ¢, which
may in practice be common to a large num-
ber of lines In the exchange. an 1mpedance-
coil d being interposed in line conductor 1
and a signaling instrument or annunciator ¢
in line 2. The contact-pieces of a spring-
jack f in a telephone-switchboard are con-
nected with the line conductors.

At the substation line conductor 2 is per-
manenily closed through a local storage bat-
tery ¢ and the primary helix A’ of the trans-
former h. Conductor 2 is also connected
with the switch-lever of a telephone-switch
1, having two contact-anvils, against which it
closes when relieved from the weight of the
receiving-telephone. Contact-piece i consti-
tutes a terminal of a wire 3, which includes

the transmitter and the primary helix of the
_usua,l induction-coil, beinga portion of a local

circult containing, towethel with these instru-
ments, the local storage battery g, and con-
trolled by the switch-lever. The other con-
tact-anvil 2° is the terminal of a wire 4, which
includes the receiving-telephone £ and the
secondary helix of the induction-¢oil in trans-
mitter &'

The usual polarized signal-bell { is located
at thesubstation, but 1tis connected in a local
circuit 5 with the secondary hehx h* of trans-
former /i,

When the primary helix of the transformer

is connected per manently across the line-cir-

cuit, as shown herein, it should have a high
re'sista,nce—a,s much .‘:'LS one thousand ohms—-
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| and should be characterized by high impe- 100




- dancee,
one 111111d1*ed ohms, the magnet-colls of bcll 7._

{2

T'he helix /o may have a resistance of |

- having in that case an cqual resistance. :

- other.

IO
-a. generator o of alternating current.
~operator’s telephone and the keys econtrolling -
- 1t, together with the other appliances usually |
found associated with pairs of conneeting-
plugs, have been omitted from the drawing,
since they do not enter into the invention.
.. .During the disuse of the telephone at sub-
. station I3 cearrent - flows: continuously from
- battery ¢ through annunciator e, line con--
20
.- thelocal storage battery ¢ and through hehx :
Wy returning b) line conduetor 1 through im-

g ;peLLmee coil d.

duetor 2 to the substavion, and there through

“This earrent 1s.in the proper
direction to. charge battery g. Under ordi-

nary circumstances a carrent of two one-hun-
" dredths or three one-hundredths nfan ._-unpelei

- may be sufilicient for this purpose.

Obviously the flow of this steady Llll"l ent 111:

o ;heln 7' does not affect the bell 1.
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or, 1f the generator have

perhapsevenreversing the current intheline-

40

circuit. ‘T'his pulsatory current, finding cir-
cuilt through the helix /', indueces in the helix

Iv* an alternating current, which operares the
polarized bell [ and thus gives the signal.
The removal of the substation-telephone
from its switch-hook permits the closing of
the local eircuit of battery ¢ through the
transmitter and the primary helix of the in-
duection-coil and the closing of the line-cirenit
through the telephones. The apparatus is

then in condition for use in telephonic com-
so munication in the ordinary manner.

At thecentral stationthe unsual plugsman a
~m' are shown for the use of the operator in:
-switching lines into connection with each
- In the plug-circuiv 6 7 1s.included. a
- calling-key 1, which is adapted, when oper-.

ated, to disconnect the plag m from its: mate
m’and to.connect its terminals to the poles of -
“IT'he

tion, a transf
one of 1ts he.
1zed bell att.
cther helix of the t
alternating current at the ecentral station, and
‘means for connecting it with: the telephone-
line to operate the signal-bell, as described.
2./ In combination with a telephone-line, a
source of continuous current permanently
conneeted 1n-a-line-eircuit at the central sta-
| tion, means for producing undulations in the =
herefrom a local storage battery in
t at: the substation: adapted to be

current t
the eirceuai |
by the eurrent 'in the line, a trans-
70

In signaling to the substation B3 the opem--
o tor may inser L_lhe. plugm intothe spring-jack
J and depress the plunger of key n.
~aetion of generator o will be to create in the
. line-cireuit a varying or pulsatory current,.
alternately iner edbu_w.bhe current alread y_(}l-i |
~isting in the line and diminishing it to zero, |
sufficient strength,
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charged

| former at the substation having its primary
‘helix eonnected with the line-cireuit, and a -
polarized electrie bell in alocal circuit with -

| =t‘h'e sec-(m'dm; helix of the tr: Lllbf(}l]‘llﬂl, asde-

3. 111 cmnbmmmn, a telcplmne ]me GI]"GLHT

of charging-current permanently connected
with the line at the central station, a source
of alternating signaling-current, and means

. for connecting the said source of current with

the telephone-line to operate the bell, as de-
scribed. |
In witness whereof we hereunto subseribe
our names this 12th day of July, A. D. 18935.
CIHHARLES E. SCRIBNER.
FRANK R. McBERTY.
Witnesses:
KLLA EDLER,
MYRTA ¥. GREEN..

1. In combination with a 18161"}110118-11110, o
f 50111 ce of continuous current permanently
connected 1n the line-cirenit at a central sta-
ormer at the substation having
1ces in the line-eireuit, a polar-:
he substation in circuit with the -
ansformer, a source of
LT R
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& ti ansformer: having a primary helix of: lugh: SEREEE
1mpedance and resistance permanently con-.

nected across the line-circeuit at the substa-

tion, a polarized signal-bell in a loeal circuit
with the secondary helix of the transformer,
a loecal storage battery in the line-circuit;, a
telephone-tr fmslmbtjel and the primary helix
of an induction-coil in a: normally open local
cireult of the storage battery, and means for
closing the local cire uit, a receiving-telephone.
andthesecondaryhelixof thesame induction-
coll 1n a bridge of the line-cireunit, a source:
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