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To all whom it may concermn : o
Be 1t known that I, THOMAS D. LOCKWO0OD,

- of Malden, inthe county of Middlesex and State

10

O

of Massachusetts, have invented certain Im-
provements In Signaling Apparatus for Tele-
phone-Exchanges, of which the following is a
specification. _
My Invention is adapted for use in tele-
phone signaling, particularly the signaling of

the sub-stations of a telephone-exchange sys- |

tem from the central office of the said systen.
Its object is to provide stronger signaling-cur-
rents and electriec currents of considerable vol-

‘ume, whereby two objects may be gained—

namely, first, the ability to ring a signal-bell
over a much longer line or a line of higher re-

 sistance than heretofore ; and, second, the fur-
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nishing of a current which, owing to its

greater volume or quantity, is capable of be-

ing split or divided, so that it may be used
by more than one operator at the same timég.

To this end it counsists in arranging at the |

central station,or at any suitable and conven-
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lent place, a dynamo-electric generator capa-
ble of furnishing a steady current of continu-
ous direction and combining it with a pole-
changing or current-reversing apparatus,con-
tinuing the circuit from the said pole-changer
outwardly,by as many branch lines as may be
necessary,to the several operating switches or
tables, there to be connected at the will of the
operator to any subscriber’s line. |

It has long been eustomary in telephone-ex-
changes to provide a constantly - operating
magneto-generator, or to provide a battery
and pole-changer, the main circuit in either
case being branched to the different switch-

boards; but I have found defects in both of
thess methods. ‘
generator 1s used supplying alternating cur- |

When an ordinary magneto-

- rents, the said currents are, though possess-

ing high electro-motive force, usually deficient

~1n volume, owing to the great internal resist-
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ance of the machine, and to produce a mag-
netic field of the strength which is- desirable
very large permanent magnets are requisite,
and these, although very costly, and, more-

-over, bulky, are by no means so efficient as a

dynamo-electric machine, by which I mean
one whoge field-magnets are self-excited. If

sistance. | :

‘radiate any number of telephone-lines, ¢ f g,

at the central-office end thereof in a switch-
‘board, annunciator, and ground-wire, I have

of my invention. - :

whieh' 18 reguired byit ﬁailitates agalnst its

usefulness, and while the currents produced-
by 1t have more power to split between sev-
eral circuits at the same time by reason of the
greater quantity of electricity produced per
second, the electro-motive force is lower than
that of the magneto-currents, and consequently
have not the same power of overcoming re-
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I have with the purpose of overcoming these -

objections devised my present invention. By
using a dynamo-electric machine with electro
field-magnets excited by the currents devel-
oped in their own armature, I obtain a cur-
rent of any desired electro-motive force, de-
pending upon the number of convolutions in
the machine - armature and the speed with
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~which the said armature is rotated. If I use

a machine furnishing alternating currents, I ~o
find 1t useless to increase the speed to any
great extent, because the polarized armatures
of the bells cannot travel beyond a certain
well-defined rate of speed from side to side,
or, in other words, cannot respond to more
than a certain number of changes of polarity
per minute. 1 therefore prefer a machine

furnishing currents of constant direction, and
am thus enabled to work the said machine af;

the highest possible rate of speed, and I pro-
duce the necessary changes of polarity by in-
serting a pole-changer in the circuit of the

30

leading wires of the machine, between the de-
~veloping-armature and the work to be done.

The drawing which accompanies and forms
a part of this specification shows a diagram

-of a telephone-exchange system of circuits fit-
ted with my invention. | |

C represents a central station, from which

O
extending to sub-stations S, which are pro- ’
vided each with polarized bells 1, 2, and 3.
The lines, after passing through the bell-mag-
nets, terminate in ground-wires G.
- Although in practice each line terminates

not regarded it as necessary to show hereany
such instrurmentalities, as they form no part

I have represented the lines at the central-

a voltaic battery is used, the constant care | station end as terminating in a calling-key,
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the line ¢ being connected with the key d, the
line f with the key d, and the line g with the
key d’. These keysare furnished with a com-
mon anvil or front contact-bar, c.
5 A dynamo-electric nmchme, A, 1}1 oduces,
by means of the. commutator /, A current of
. constant direction, and, as shown, its field-

magnets are energized by the current devel- |

oped 1n the machine, a portion of which is
10 shunted therefrom by the wires ¢ and j. The
leading-out wires ¢ and & are also connected
with the commutator-brushes, and when the
circult of the said wires is closed by any of
the keys d the remainder of the current gen-
15 erated flows through them and through the
pole-changer B to the line connected with the
depressed key, ringing the sub-station bell on
the said line.
The wire b, connecting with the key-anvil,
20 may of course be extended, in & manner well
understood, to any number of similar anvils,
for use in connection with any number of
switch-boards.
The pole-changer B may be of any well-
25 known construction. In the form I show,
which 18 symbolie, J represents a pivoted bar,
oscillating upon the fixed point p and alter-
- nately attracted in either direction by the
clectro-magnets » 9/, which are alternately
30 magnetized and demagnetized by a local bat-
tery and circuit breaking and closing springs
operating ‘mtomatlcal]y and (3011t111110113]y,
which, forming no part of my invention, are
not herein shown
35  The electric circuits may be traced as fol-
lows: From the ground G a wire, m, leads to
one of the metallic faces, n, of the oscillating
bar J, which bar consists of two metallic or
conducting faces, n and o, completely insu-
40 lated {from one another by a non-conducting
partition, {. The upper end of the bar has
two contact-screws, 4 and 5, the screw 4 be-
ing on one side and the screw 5 on the other,
and the lower end 18 similarly provided with
45 other two screws, 6 and 7. The face o of the
bar J connects b'y wire o with the switeh-

board plate ¢. One of the wires, a, from the |

generating-armature divides ab the point 8,
one branch leading to the contact-screw 6 and
so the other br zmch @', leading to the contact-
serew 7. The second main wire, k, leading
from the generating-armature, bifurmtes ‘“Lt
the point 9 one bmnch 10&(11110* to the screw

4, and the othel k', to the upper screw, 5. It |

55 will be obvious now that the straight euuent
furnished by the machine A will be thrown,
by means of the oscillations of the pole-chang er
J, into alternations, which, when the cir cuit
1s completed by the depressmu of one or more

6o of the keys d, will pass to line and ring the
polarized bells at the distant stations.
The operation of the pole-changer isas fol-
lows: When, in the progress of its Osclllatwns
the lower end of the bar makes contact with

the lett-hand screw 6, the course of the cur- 65
rent 1s from the ground by wire m, metal face
n, contact-serew 6, wire a, commutator £, and
through the generating-armature to return-
wire %, branch £/, contact-serew 5, face o, and
wire b to plate ¢, and thence to line. When 7o
the oscillating bar 1s at its opposite limit of
progress, the ground-wire m and surface »
make contact with the upper screw, 4, and
the circuit continues, vie wire &, commutator
and armature wire «, screw 7, face o, and wire 75
b, to anvil-plate ¢ and out. Thus the current
13 continually reversed. The speed of the
pole-changer can readily be adjusted so that
the alternations of direction of the current
need not exceed a definite number per second, So
while the strength of current can be readily
intensified by increasing the speed of the ar-
mature of the dynamo- ‘machine.

I make no claim herein to the combination,
with a central-office switech, of a series of mem 85

Iines and devices for Sigmﬂing on each line by

reversals of the current charging said line,
the essence of my invention consisting in the
fact that by the use of a dynamo-machine I
am enabled to greatly increase the current go
strength by increasing the speed and the
strength of the magnetic field, while by the
Introduction of the pole - changer I am en-
abled to throw the current developed into al-
ternations, which succeed one another at a gs
rate of speed which 18 not too great to be re-
sponded to by the bell-ar Imtm es.

I claim—

1. The combination of a dynamo-electric
machine, a pole-changer 1n the main cirveuit 1oo
thereof, a series of line-cireuits, including po-
larized signaling-bells, and devices for com-
pleting the circeuit of the sald dynamo-machine
through the said pole-changer, by connecting
thereto one or more of the said line-cireuits, ros
whereby alternating currents of greatstrength
may be generated by the said machine and
transmitted over the said lines for the purpose
speciiied.

2. The combination, with a dynamo-electriec 110
machine adapted to produce a current of con-
stant direction, & series of line-circults, in-
cluding polarized bells, and means, substan-
tially as described, for connecting the said
line-circuits with the leading-out wire of the 115
sald dynamo - electric 111&()]_111_10_ of a pole-
changing apparatus included in the circuit
between the dynamo-electric machine and the
line-cirveuits, whereby the original current of
constant direction 1s transformed into alterna- 120
tions, for the purpose speeified.

In testimony whereof I havesigned my name
tothisspecification, in the presence of twosub-
scribing witnesses, this 30th day of April, 1883.

THOS. D. LOCKWOOD.

Witnesses:
GEo. WILLIS PIERCE,
FRED J. IF'. SCHWARTZ,
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