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To all whom it may concern:

Beitknownthat I, CHARLES W. MCDANIEL,
residing at Kansas City, in the county of Jack-
son and State of Mlssourl, have invented cer-
tain Improvements in Telephone Circuits and
Apparatus,of which the following is a specifi-
cation.

One important branch of the telephone

business consists in the construction and

maintenance of long lines or circuits extend-

ing between towns and cities terminating at

eaeh end in & central station or exchanﬂ'e

When such circuits are of considerable len crth

they pass through intervening towns or way

stations into which they are looped or con-

nected so that communication may be made
to and from the central stations at each ter-

minus of the circuit from and.to any way |

station, and from one way station to another.
My invention relates to such circuits and

- to the apparatus located at the way stations
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connected thereto, whereby a substation at |
either end of the circuit may be in conversa-
tional connection with the central office near-
est thereto,and whereby two way stations cen-
trally located in the circuit may at the same

time be conversing with each other.
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their contacts.

In carrying out the invention, I prowde at
each way station the usual telephone appa-
ratus assoclated with a telephone substation
with such additions thereto as are necessary
to the working thereof.

The main clrclut consisting of two con-
ductors loops into each way station through
two looping jacks or sockets in series, and
branches extend therefrom to the telephones
and magneto bell box connections. A testing
jack or socket with a resistance coil is bridged

in between the looping jacks across the cir--

cuit conduector continuations, and in another
permanent bridge is a hwh registance call

bell.

The looping jacks are constructed with two

parallel springs insulated from each other.
The tip springs are connected to one of the
circuit conductors and to each other through
The second springs are con-
nected to thesecond eireuit conduetor and to
each other throngh their contacts; and each

“second Spring is also in connectien with the
metal frame. of the jack.

The generator and telephone circuits are in
series, the cenerator however being normally
shunted. ThlS cirenit terminates in a double |

-conductor cord and plug and is independent
of the ringer or bell circuit, and when the

the main circuit is transferred to the contacts
of the plug leaving the call bell behind in the
opposite direction, so that the bell can only

which the circuit is being used; and a station
can ring its own bell only when the plug is in
the test jack.

A way station may be signaled from elther
central office but to call the central stations or

| the plug into one of ‘the looping jacks (which
one depends upon the side of the line the sta-
tion to be called is located) in order to con-
nect in the magneto generator, to send a sig-
naling current, and to use the telephones.

| telephone and generator circuits are shunted,
and a circuit extends through to the second

the generatorisautomatically bridgedinanda,

il current sent to the plugged side of the circait;

and when the telephone is removed from its
hook switch, the conductors to the second jack

called station.

ing, inserts the home plug into tne test jack
or in either of the looping jacks to ascertain
from which side of the line the call comos,
and then inserts the plug in the proper jaek,
or the one on the side toward the calling sta-
tion. Before plugging in to call a station, to
prevent annoyance at any station by sending
to line a current from the generator, it is de-
sirable to insert the plug into the testing jack
| toascertain the condition of the circuit.

pletes a circuit through the way station.
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plug is inserted in either of the looping jacks

another way station, it is necessary to insert

When the plug is soinserted into a jack, the

jack, but when the generator crank is rotated.

are opened thereby and the telephones are in-
I cluded in circuit through the plug, with the

| The called or responding’ stetlen in answer-

_ Kven
if the plug is carelessly left in the jack, hang-
ing the telephone on the hook switch com-

| The call bell i3 placed as usual on the door
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of the magneto generator box,and asitis de-
sirable in testing the line to switeh out the

call bells, I provide means for automatically

doing this.

Tomore specifically indicate the invention,
reference is had to the drawings, in which—

Figure 1 represents a circuit consisting of
two conductors extending between two cen-
tral stations or exchanges A and B, which
may be located many miles apart, to which
cirenit way-stations C, D, E, and F are con-
nected, each way- station beln provided with
a cemplete telephone outfit embod}mﬂ* my
invention, as indicated at C. Fig. 2 is a dia-
egram of the cireuits and appamtus at each
way-station. Fig. 3 is a diagram to indicate
in a simple manner the changes of circuits
made by the apparatus in securing a connec-

tion with another station, and Kig. 4 shows a

means of switching the call-bell from circuit. |

a and b represeitt the two conductors of a
long telephone circuit extending between cen-
tral stations or exchanges A,and B, and C, D,
E,and I, represent way stationsinto which the
cirenit is looped or extended; the conductor
@, uniting with the upper spring s, of jack 3,
and continuing by its contact e and wire 2 to
contact ¢* of jack 7%, and from the spring s*to
line; while the conductor 6 nnites withspring
g of Jaekj and from its GDHT‘LPthOHtInueb by
wire 1 to contact /2 of jack 7* and from the
spring g* to line.

Bridged 1n between the wires 1 and 2 is an
open J&Gl{j with a high resistance coil R in
one of its branches. From the wires 1 and 2

branches ¢ and d extend respectively to the

screw posts'd and 6 between which the ringer
or call bell L is permanently bridged in. A
wire 7 extends from screw post 5 to the foot
of the spring 25 whose free end rests under
the insulated pin 40 of the hook switech M and
also has contact with the free end of a simi-
lar spring 26, from whose foot a wire 12 ex-
tends to the spring w. A wire 15 extends
from screw post 6 to the foot of spring 23 in
normal contact with the hook switeh.

P is a double connecting plug with its tip

- connected to screw post 4 by wire 9, and its
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sleeve connected to scerew post 3 by wire 8.
From the screw post 4 a wire 10 eonnects to
the rigid end of spring p of the generator G
which is in normal contact with the ring m on
the crank shaft %, the circuit continuing by ;
the metal part of the generator to screw 41
and wire 16 to screw post 17, from whence
one wire 29 extends to the foot of spring 24
in normal contact with the hook switeh, and
another wire 31 goes to the telephone receiver
t and by wire 32 to screw post 18; a, wire 4.2
extending therefrom to screw post 22, between
which and screw post 21 the secondary helix
¢ of induction coil I is connected. A wire 43
connects the serew post 21 with the hook
switch; and a wire 44 connects screw post 21
with post 20, between which and the post 19
is included the primary helix 2° of induection
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coil I, battery 60 and telephone transmitter

H. From post 19 a wire 27 extends tospring
%. A wire 11 connects the post 3 with the
spring r of the generator and from a point 30
on said wire there extends the continuation
of wire 12 to the point 28.

It will be seen that the ringer or call bell 1.
can-be rung from a distant station,in a man-

' ner well understood, it being always bridged

in between the circuit conduetors; but when
a substation initiates a eall, the plug P has to
be inserted into jack 7 or s it depending upon
whether the station wanted is on the right or
left side of the calling station, in order to in-
troduce the generator G into the cireuit. The
effect of this is seen clearer in FKig. 3, where
the plug isinserted into the jack 5% Thetip of
the plug raises the two springs s and ¢ from
their contacts ¢® and J? thelatter spring mak-
ing contact with the tip and transferring tae
cireuit of conduector b from wire 1 to wire 9 of
the plug cord, the circuit from conductor a
now continuing from the frame of the jack to
the sleeve of the plug to wire 8, The main
circuit being thus severed by the insertion of
the plug into the jack 5% a new circuit is at
the same time established through the way

station, and is traced from eonductm ¢, sleeve .

of plug, wires S and 12,springs 26 and ‘?a , wire

7 to conductor 2, to the opposite porti'on of
retarning by conductors 6 and
1, wire 15, spring 23, hook switech M, spring-

conductor a;

24, wires 29 and 16, around tke shunted gen-
erator G, wire 9, tip of plug to conductor b.

When the hook switech is depressed there
is a bridge from points 33 and 17, in the con-
ductors of the through circuit, by means of
wire 45, hook switeh M, spring 24 and wire
29, shunting another circutt to the said points,
consisting of the wires 35 and 36, including
the telephones t and H.

Rotating the erank of the magneto gener-
ator causes the ring m to leave spring n and -

make contact with the spring 7, thus intro-
ducing the coils of the generator into the cir-

cuit in a well known manner, and a current is

sent, see Fig. 3, from one side through the
shunt » and m, (now closed,) wires 11 and 8,
sleeve of plug, to frame of jack and conductor

a; to the called station; the return being by

conductor b, tip of plug, aud wire 9 to the
Portions of the

current will o0 out by wues 8 and 16 but will

not be ef“feetwe af any station, the main cur-
rent going as indicated.

When the telephone ¢ is removed from its
hook’.switch the latter rises and opens the
shunts closed by the springs 23 and 24, and
between springs 25 and 206, leaving the tele-
phones in a clear circuit, from eanduetors a,
sleeve of plug, wires §, 35 36, 16 and 9, and
tip of plug to conductor b.

By means of the hookswiteh, when the tele-
phone is thereupon, each eonductﬁra b, has
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a circuit through the way station and mag-
neto bell, and removing the telephone opens
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~ these conductors; so that by means of the

plug P and the hook switeh the said con-

ductors are completely severed while the tele-
phone is off the hook for conversation, the
ringer L. only being in circuit on the cut off
side; and when the telephone is replaced upon
the hook switeh a through circuit is again

. established, so that if the plug is left in its

FO

socket the main ecircuit can be used.

To prevent the annoyance of ringing when
the telephone may be at the ear of a person
at a way station, I have added the testing

- jack 5° provided with a high resistance coil R
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at one side to prevent short circuiting the
main circuit, so that the plug may be inserted.
therein and the operator hsteh In to learn if
any one 18 talking.

In testing the mreult it is desirable that”

~the call bells shall be sw1tehed out, and in

Fig. 4, 1 show means for doing this.
50 represents a side of the box, and 51 a

. portion of its door or cover to whloh the call
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bell is attached as usnal.

52 18 a hinge.connecting the cover r with the
box. - One 1eaf of the hinge is wider than its
mate and to this a wire. 14 from one side of
the call bell helices is connected, the wire 13
from the other side of the hehces connecting
directly with one of the line conductors. A
spring 53 screwed to the inner surface of the
box 50, carries the other part of the wire 14,
connected to theremaining eircuit conductor,
and 18 arranged to come in contact with the
wide leaf of the hinge when the door is closed,
and to separate thereform when the door is
opened and sever the bridge in which the
bell is connected.

terminals to the other jack, a new circult
way station being established,

through the w
and the call bell Ieft in a shunt or parallel
circuit,

3. A telephone circuit to which are con-

"nected a plurality of way stations, in .series,

in each of which the circuit passes throue'h
two spring jacks, between which branch con-

| ductors extend from each circuit conductor

to the open terminals of a connecting plug,

adapted to be inserted in one of said Jaeks

and to transfer the main circuit through its
own conductors; a normally shunted mag-

| neto generator in one of said branch condue-

tors, provided with an automatic shunting

| device, whereby when the said plug is in-

| serted into one of said jacks and the crank

of the generator rotated the generator is in-

| ecluded between the branch conductors.

|

Having fully described my invention, I-

1. Atelephone circuit entering and extend-
ing through a plurality of way stations, in
series, in each of which the circuit passes
through two double spring jacks between
whleh branches extend from each cireunit con-
ductor to a high resistance call bell in a per-
manent brid n'e and other branches extending
from the said eouduetore to the open termi-
nals of a connecting plug; whereby when the
sald plug 1s inserted into one of said jacks

the circuit conductors are opened at the said

-~ jack and transferred .through the said plug
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terminals to the other Jdek a new circuit
through the way stations being established,

| through the telephone switch.

2. A telephone circuit entering and extend-
ing through a pluarality of way stations, in
series, in each of which the circuit passes
throucrh two double spring jacks between
which branches extend from each circuit con-
ductor to a high resistance call bell in a per-
mapent bridge; and other branches extend-
ing from the said eonductors to the open ter-
minals of a conneecting plug; whereby when
the said plug is inserted in one. of said jacks
the circuit conductors are opened at the said

| nals of a connecting plug
& cireuit between said branch conductors and
in shunt or parallel thereto when the receiv-

4, A telephone circuit to which are con-
nected a plurality of way stations,in each of
‘which the cireuit passes throngh two double

spring jacks, between which branch condue-

tors extend from each circuit conductor fo the
open terminals of a connecting plug adapted
to be inserted into one of said jacks and to
transfer the main circuit throughits own con-
ductors; telephones in & nor nml shunt ecir-
cuit between said branch conductors; a tele-
phone support or hook switch norma,lly op-

erating to close each of said branch conduc-
‘tors and to shunt said telephones. - -

5. A main telephone circuit entering and
extending through a plurality of waystations

in series, in each of which the circuit passes

through two double spring jacks, between
which branch conductors extend from each
of the circuit conductors to the open. termi-
; and telephones in

ing telephone is upon its supporting hook
switch; and means for severing the said main
circuit on either side of a way station and
for switching the telephonesinto one side of
said severed circuit, consisting of inserting
the connecting plug into oné of the spring
jacks, and in removing the telephone from the
hook switeh.

6. A main telephone clrcmt entering and

extending through a plurality of stations in

series, in each of which the circuit passes
through two double spring jacks, branch con-
ductors from the said circuit conductors in-
cludinga high resistancecall bell;atest jack in
a bridge between the said errcult conductors;

and & testmn* circuit including telephones and

a double connectm o plug; Whereby upon the
insertion of the pluo' into the test jack the
testing circuitis bridged into the main circuit.

7. A main telephone circuit extending be-
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tween two central stations, and eonneetmn' -

into and extending through a plurality of in-
tervening way stations in series, in each of

130

which the circuit passes through two double
jack and transferred through the said plug | spring jacks between which branch conduc- .
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tors extend from each cireunit conductor to In testimony whereof I have signed my
include in a parallel circuit with the main | name to this specification, in the presence of 10
circuit a high resistance call bell located upon | two subseribing witnesses, this 11th day of
the door of a magneto generator box a por- | March, 1895, | |

tion of said parallel circuit being through a | CHARLES W. McDANIEL.
spring and hinge of the said door; whereby | Witnesses: ' ;.
upon opening the said door the parallel cir- ~ H. W. BELLARD,

cuit 1s broken. | { - S, C. PETTIT.




	Drawings
	Front Page
	Specification
	Claims

