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o all whom it may concern :
BeitknownthatT, THOMAS D. LoCKWOOD, of

Malden, in the county of Middlesex and State

of Massachusetts, have invented certain Im-
provements in Telephone Circuits and Switch-
ing Apparatus, of which the following is a
specification.

My 1nvention relates to improvements in
telephone circuits and apparatus, whereby
metallic eircuits introduced to diminish the
etfects of induective interference may be eco-
nomically operated in conjunction with the
ordinary earth-circuits. Iixperience hasdem-
onstrated that when several line-wires used
1n the transmission or conveyance of electricity
tor various purposes are stretched in parallel-
ism to one another, some of them being fur-
nished with telephones and employed in the
transmission and reproduaction of articulate
spcech, any variation of the electrie force in
any of the wires affects the telephone lines ad-
versely, and reproduces in the telephones at-
tached to such lines the signals which may be
passing in any or all of the other lines, to the
detriment of conversation upon thetelephone,
lines themselves; and, also, that when two or
more separate telephone-lines are supported
or laid in close proximity to one another for
a considerable distance, the articulate speech
transmitted upon one line is reproduced on
the others by induction or without actual con-
tact ot the several lines involved. To coun-
teract this defect, 1t has been proposed to pro-
vide for each line a parallel return-wire, thus
making a metallic circuit, so that the foreign
currents induced in one wire of such a metal-
1ie eiremit will be neutralized by the same cur-
rent flowing 1n the opposite direction in the
other wire of the circuit, and by such neu-
tralization dissipate or dispense with the ex-
traneous signals; but in a telephone-exchange
system 1t 18 both impracticable and inconven-
ient to construct all of the line-circuits with a
metallic Instead of an earth return, and many
circuits must then, as heretofore, terminate at
the earth, both at the central and sub stations;

and 1t has been found difficult to construct ap-

paratus at such stations whereby metallie cir-
cults can be convenilently adapted for cross or
interconnection with single or ground cireuits
without losing the advantage gained by the

| metallic form, inasmuch as if a single line be

caused to make contact with a loop it has the
effect of reducing that loop virtually to a simi-
lar line, unless special arrangements are de-
vised for this contingency; and to this end,
the object of my invention is the convenient
arrangement ot specific apparatus at the sev-
eral sub-stations with reference to the con-
necting-lines, whereby any single line-circuit
may be used assuch, or may be converted into
a temporary metallie eircuit without the in-
troduction of complex apparatus, or, in faet,

without the performance of any operation ex-

cept that of removing the telephone from its
usual support. | |

My invention is, to a certain extent, based
upon that of George H. Bliss, for which he
obtained Letters Patent June 13, 1882, No.
259,286. 'T'he method adopted therein is to
construct, in addition to the regular subscrib-
ers’ lines, each consisting of a direct line ex-

tending between the central and sub station

and terminating in a ground-wire at the latter
point, one or more other wires extending from
the central station and branching into a large
number of the sub-stations, each branch, and
the main line also, being normally open. A
switch 1s inserted in the circuit of the direct
line of each sub-station, whereby the said di-
rect line may be manually transferred from
the ground-wire, which forms its normal ter-
mination to the branch of the extra wire, thus
constituting & metallic loop extending from
the central station to the sub-station and re-
turn, which loop may of course be conneected

~with any other metallic cireuit without losing

the advantages resulting {from the adoption of
this plan.

My invention, which, as I have hereinbefore
stated, 18 based upon and is an improvement;
upon the foregoing device, consists in the es-
tablishment of asecond telephone hook-switeh,
and a telephone normally resting thereon, and
in arranging the several cireuits and appa-
ratus at the sub-stations in such a manner that
when one telephone is removed from its sup-
port, the line will remain on a ground-circuit,
Including the said telephone, and that when
the other telephone is removed, the subserib-
er’s line 1s transferred from its earth terminal
to the normally-open branch of the extra wire,
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thus forming a metallic loop which includesin | therewith. When the hoolk - switeh is de-

its circnit the second telephone and the trans-

mitter, which may be common to either con-

dition. .
In the drawings, which 1llustrate my 1nven-

tion, Figure 1 diagrammatically shows the ar- -

rangement of the sub-station apparatusand eir-
cuits; and Fig. 2, a general theoretical plan of
the main-line circuits, their normal ground-
connections, and their alternative metallic re-

~turn. |
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I will describe Fig. 2 first, as 1t 18 necessary
first thatitshould beunderstood. Hrepresents
the central station or the switch-board there-
of. B, B, B B, B, B and B° are the direct
sub-station lines, and A and A’ are the extra
lines whieh, by means of suitable branches ex-
tending to each sub-station, may be connected
with the direct lines, so that the direct lines
instead of terminating at the ground-wires G,
may, by means of the switches a, be transferred
to the branches or terminal points, 123, &e., of
the loop-forming wires A and A’. The re-
turn connection of the line B is represented
as being made by means of the usualautomatic
telephone - switech. The small switches, of
course, are merely symbols illustrating the fact
that the several lines are, at their respective
sub-stations, transferable from one terminal to
another. N |

In Fig. 1 the details of the sub-station con-
nections are shown. F represents a magneto-
signaling bell; C and D, automatic hook-

 switches, upon which telephones are, as usual,
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suspended. A. yoke or fork may of course be
substituted for the hook as a telephone-sup-
port. 1If is the trapsmitter, and T and T" the
receiving-telephones.  The direct Iine is rep-
resented by B, and the normally-open branch
wire extending from the return-wire which
enables the metallie circuit system to be used,
is indicated by A. The direct subscriber’s
line B normally terminates at the ground G.
The automatic switch-bar Cis composed of
two metallic parts, ¢ and «¢*, insulated by a
non-conducting partition, . To the portion a
a contact-spring, 7, is attached, adapted, when
the hook passes upward, toslide over and make
electrical contact with the plate 8. The sub-
stance of the same portion ¢ 18 also adapted
to siide under and make contact with the con-
tact-spring 6 when the hook 18 depressed by
tiie weight of the telephone. The front por-
tion of the hook ¢’ carries a contact-spring,
11, which is adapted, as the switch passes up-
ward, to make contact with the two springs 9
and 10, thus uniting them.
D is homogeneous, but on its inner surface car-
ries an insulating-plate, d, on which 1s fast-
ened a trailing contact-spring, 2, adapted to
pass upward when the telephone 1s removed,
and to make contact with the two plates s and
4, uniting them through its substance. A sec-

ond contact-spring, e, 18 carried by the metal

part of the hook ¢, and is adapted to slide

over the plate 5, making electrical contact ¢

l

The switch-lever

pressed, it slides under and makes normail con-
tact with the plate 1. o

To avoid unnecessary complication, I have
in the drawings omitted the connectionsof the
transmitter local-battery circuits, as their ar-
rangement forms no part of my present inven-

'{10m.

Iwill now tracethe several circuits through
the arrangement, first, as they are normally;
second, by means of the direct ¢irenit through
the telephones to earth, and, thirdly, through
the telephones and metalliec return. The di-
rect line-wire B entering proceeds first to the
portion « of the switch €, passes to contact-
spring 6,and by wire f to the other switch, D.
The circuit is then, by means of the spring 1,

directed to the wire g, and through the signal--
bell Fand wireg tothe ground (.
A of the metallie return is, as shown, open at

The branch

the plate 10, immediately after entering the
station. YWhen the apparatus 1s in this con-
dition, with both telephones resting upon their
respective switch-hooks, the sub-station may
be signaled from the central station by means
of signal-bell F. When the circuit i8 to be

used as an earth-eireuit, terminating at the

sub-station, we remove the telepbone from its
supporting-switen D. 'f’he circuits are then
established as follows—as in the foregoing ar-
rangement until the switch-lever 1) is reached;
but the telephone T being removed, the switch-
lever is now raised by its retracting-spring,
and the contact of the metal part ¢ of the said
lever with the spring 1 1s broken, thus discon-
necting the bell.  Two new contacts are more-
over made as follows: The spring ¢ carried on
and forming part of the metal part ¢ of the
switch-hook, makes contact with the plate 5,
and the spring 2, carried by the insulating-
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piece of the same hook, in like manner makes

contact with the two plates, 3 and 4. Theecir-
cuit now from the metal part ¢ of the hook D
proceeds first by spring e, the plate 5, thence
by wire % to the telephone T, and through the
helix thereof, returning by wire ¢, and passing
to transmitter K. When the wire ¢ reaches

‘the point [, it will be seen that the circuit ap-

parently splits and two routes present them-
selves; but following for a short distance the
wirem, it will be found that itends in the plate
9 and is not connected with any circuit.
There is therefore no complete circuit except
through the secondary coil s of the [ransmit-
ter £. Leading out of the transmitter, the cir-
cuit again reaches a junction-point, n, from
which the wires o and j bifurcate.
however, when we trace the former wire, o, we
find it open, since at present it terminates in

the unconnected plate 8. IFrom the point n

the path of the telephone ground-cireunit con-

tinues by wire j to plate 4, through spring 2

to plate 3, and finally by wire & to the ground.

Let us now suppose that the lines are to be
used as a metallic eircuit. This 18 accom-
plished by leaving the telephone T upon the

Again,
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1S retractlnﬂ* -Spring, all connection with the

proceeds vie spring 7, plate 8, wire z, tele-
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hook D, and removing instead the telephone
T. As will be seen, a complete change is
thus efiected in the a,rranfrement of the Cir-
cuits. The direct line B entermn* proceeds,
as 1n all cases, first to the part « of the lever-
switen C; but since the switch 18 raised by

second switch is broken by the absence of
contact with the spring 6. The line-circuit

phone T', wire o, point n, transmitter-coils 8,
wire m, plate J, spring 11, and plate 10, to
the bmnch A of the metallic return-wire,
thus forming a loop from the central station,
which includes the common transmitter and
one of the receiving-telephones. The entire
arrangement 1n practice would of course be
comprised in a single bell-box or case in a
manner well understood.

I lay no claim herein to the combination of
a direct subseriber’s circuit with a normally-
open branch of a return-wire, adapted fto
constitute a metallic return for the said di-
rect subsecriber’s return-wire, since thflt 1S not
my invention.

The essence of my invention is the specific
arrangement of certain instrumentalities with
two separate receiving-telephones, cach pro-
vided with an independent support when not
1 use, and by which the removal of one of
the felephones from itssupport introduces the
said telephone into the direct earth-cirecuit,
while the removal of the other telephone-
transfers the direct telephone-cirenit from its
ground-terminal to the normally-open branch
of the metallic return, introduecing the tele-
phone thus removed into the compound cir-
cuit thus formed.

By my 1nvention one receiving-telephone
may always be used for short-line work over
the earth-eireunit, and the other receiving-tel-
ephone may be exclusively devoted to long-
line work, and used 1n conneection with the
metallic circiut only, and the telephones set
apart for either arrangements may be suita-
bly designated in any preferred way.

1 L]Ellm-——-

1. In the apparatus of a telephone station,
the combination, with the direct circuit, hav-
Ing & normal eatth terminal and a receiving-
telephone for use therein, of a normally-open
return-wire and an a,uton‘mtle switch sup-
porting a second receiving-telephone, for !
transferring sald direct-circuit line from its
normal earth-terminal.to the normally-open
return-wire, substantially as described.

2. The combination, substantially as here-
inbefore described, of a direct circuit, a nor-

mal ground-terminal including a signal-bell, |

3

anormally-open telephone ground-terminal, a
normally-open retarn-cireuit, and two auto-
matic switches, each constituting the sup-
port of a receiving-telephone, one of the said
switches being interposed between the main
line of the direct circuit and the second switch,
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and adapted to disconnect the said direct cir- -

cuit from the said second switch, and to con-
nech it with the return- wire, including in the
new circuit one of the recelvmgr telephﬁ S,
and the other switeh being interposed between
the first switch and the normal ground-ter-
minal, and adapted to transfer the direct cir-
cuit from the normal .ground-terminal to the
normaiiy-open g1‘011n.(1~‘termi1m], mclading in
the circuit thus formed the other reeceiving-
telephone, whereby the removal of one of the
telepnones from its support includes the said
telephone 1n an earth - circuit extending to

the distant station, and the removal of the

other telephones cuts off the earth-terminal
and completes a metallie loop to the distant
station, and includes the removed telephone
1n the said loop, for the purposes specified.

3. 'The combination, in a telephone system,
of a direct line-wire, 8 normal earth-terminal
therefor, including a signal-bell, a normally-
open telephone earth-terminal, a normally-
open return-wire, a transmitting - telephone,
two receiving-telephones, and two automatic
switches placed in the normal ecircuit of the
said direct line-wire, each constituting a sup-
port for one of the said telephones when not in
use, one of the sald switches being adapted
111)011 the removal of its telephone to transfer
the direct circuit from the bell branch to the
normallv-open earth-terminal, and to include

In the said circuit the transmitter and the re-

moved recelving - telephone, and the other
being adapted upon the removal of its telé-

phone to transter the said direct circuit from

1ts normal earth terminal to the normally-
open return-wire, and include its own tele-
phone and the transmitter in the loop-cireuit
thus formed, whereby the removal of one of
the telephones connects the same in an earth-
circuit with the distant station, and the re-
moval of the other telephone eonnects the
same in metallie cirenit with the distant sta-
tion, the transmitter being common to both,
Substantnl]y as descmbed

Intestimony whereof I havesigned my name

to thisspecifiation, in the presence of twosub-

seribing witnesses, this 23d day of April,
1583,
THORS. D. LOCKWOOD.
Witnesses: | -
J. H. CHEEVER,
G0, WILLIS PIERC
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