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1o all w?wm it maiy concermn:

- Beitknown that I, LYCURGUS S. GLOVER a
citizen of the United States residing at Marmu
in the county of Marion and State of Kansas,
haveinvented a new and useful Individual Call
or Signaling Apparatus for Use in Telephone,
Teleﬂ*mph, and other Electrical Systems, ¢f
which the followmc- Is a specification.

My invention relates to lmprovements 111_
signaling apparatuses actuated by eurrents of
Opposite polarity, and is designed to work
with either battery, mqgneto or dynamo cur-

rents. | -
The object of my invention is to furmsh for

use upon sald electrical systems, particularly

telephone-lines, a simple practical working
apparatus by which any individual bell, call,
or apparatus may be operated upon a single
line-wire which 1s for use of a number of sub-

scribers or stations without signaling any of
the other stations or subscubers on sald line.
To ettect this 1 employ a peculiar double-act-

ing polar relay, one side actuated only by cur-
rents of eleetricity lowing in one direction,
the other side only by currents flowing in the

opposite direction, whieh in turn 1espeetwe]y |

- closes local GlI‘CUltS through électro-magnets
- to actuate the switches of the several appa-
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ratuses, make signals, and set said apparatuses
in unison, all of which I will now proceed to

“describe and claim; and I do hereby declare

the following to be a full and clear descrip-
tion, that will enable any one skilled in the
art to which it appertains to make and use the

1invention., - When used on a telephone-line, the

connections are made the same as for the or-

dinary magneto-call bells, and the bell referred

to 1s the well known Vlbl ating pattern. |
Referring to the accompanying drawings,

Kigure 1 1"epresents a front view of the receiv- |

Ing apparatus with its various parts in posi-
tion lettered and numbered, like letters and
numbers representing like parts. Fig. 2 rep-

resents a eross-section tlnouﬂh Lhe centel of

same. |

Fig. 3 represents a top view of the double-
acbmg polar relay, which closes the two local
circuits through the electro-magnets M and.
M”, one of which moves the pointer Y and the
cormspondmﬂ* bell-contact. The other locks

1t and makes contact on .any predetermined
point, thereby changing the direction _of-.the

| or next apparatus, as the case may be.
one quick turn of the erank to the right sends.

| Toeal current through the bell of any station

that may be connected to said contact-point.
~ Fig. 4 represents a magneto-generator of the
Siemens armature ‘rype, (the currents from

which I prefer to use to actuate said relays,)
rotated by a crank direct from the armature-

shatt, having on the opposite end of said shaft

a cam- shaped wheel, C, insulated from shaft S
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by rubber R. In center of said wheel Cisthe -

communicator-point 3, making contact with
spring 2 by spring 1 dr(}pping into recess in

| cam-wheel C, causing currents to flow into the

main line attached to springs 1 and 2, the di-
rection of polarity depending on the dlreetlon
of the rotation of said armature. When spring

1 is in contact with C, the opposite current is

shuntmtr through it to D,back tothe armature-

‘wire of the oenerator, ther eby greatly strength-
ening the force that flows into the line at the
moment spring 1 breaks contact with C. By -

a Spring catch on the outside of the generator-
case (not shown) the cerank, when not revolv-
ing, 18 always at the bottom of its eircle of ro-

'tatmn thereby cutting ont the armature-wire of
the ﬂ*enerator from the- main circuit, allowing

the 1mpulses from the distant statlon to pass
direct through springs 2 and 1 to the ground

Now,

a positive 1mpulise to line, and one quick turn
to the lett sends a 11enatwe impulse to line,

‘actuating the several re]a3 3, a8 hereinafter de-

seribed. _
Fig. b illustratesall partsof the apparatuses

placed in position to show all connections, the -
‘heavy black lines representing the main ecir-
1 cuit and the light and dotted lines the local
| clrcmts

Iig. 6 represents the receiver com-
plete as 1t appears when in the case.
ReferringtoFig.3, N Sisapermanent magnet.
R M and R M are two like colls of insulated
copper -wire placed one at each pole of said
permanent magnet. K and K'are two soft-

iron cores attached to the springs L and I/

and adapted to vibrate within said coils R M
and R M. G and G" are two contact-springs
attached to the free ends of the said vibrating

cores K and XK', and adapted to make and
brealk contact mth the SCrews H and H. -

and S I'are twostatiovary soft-iron armatures.
I and I’ are two small retention-levers, each
prowded with a notch or catch, O and Oy
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adapted to engage and keep springs G and &/
in contact with said screws H and H'. The
permanent magnet has 1ts poles extended, so
that their attraction will now mally bias the
two soft-iron cores IL and I, as shown, Fig.
3. 'The two coils RaLand RJM are connected
in the main circuit with the generator, here-
inbefore deseribed, as are ﬂlso those at ::111 sta-
tions on the line. Now, if an electrical im-
pulse of one polarity be passed through the
several relay-coils B M and R A, theeffeet will
be to magnetize the two cores I< and K’ with
poles in the same direction at all stations on
the Iine, said cores being within the attraction
of the permanent magnet. The core present-
ing like pole to the pole of said magnet will
be repelled thereby, and by itsown magnetism
attracted tothesoft-ironarmature SI. It will
be seen that this action can only take placein
one of the vibrating cores at each station, and
if an impulse of ‘the opposite polarity be
passed through sald coils the opposite cores
are vibrated in the same manner. By con-
necting a local circuit to the spring L and the
conta b -screw I and another Jocal circuit to
theopposite spring, L, and contact-screw H’
through one or more batteries, I have two
distinet normally-open local circuits, either of
which may. be closed at will independent of
the other to operate the apparatus, hereinafter
described. “hen one of the cores K or K'is
caused to vibrate, as above deseribed, the ef-
fect of lever I will be to lock spring G in con-
tact with screw H, thereby completing the lo-

cal elrecult thr ouf}h an electro-mag net, the'ar-

mature of which cngages the 10\1 Cr ef;tenblon

of said lever I, releasing spring G from noteh

O and allowing the core IX to be drawn baclk
to the permanent magnet. By this arrange-
ment the short magneto-impulses are utilized
to make said contact, and full magnetization
of the electro-magnet must take place before
spring & can break contact with screw H.

In Fig. 1, A 18 & vuleanite wheel attached
to a shaft, X, carrying a pointer, Y. At-
tached to same shaft is a ratchet- wheel, B,
actuated step by step. DBy pawl D, att"lch(,d
to armature 3#I" on the periphery of the
valcanite wheel A, are placed a number of
contact points, 1 2 '3 4, &e. They are placed
at a distance from each other to corre-
spond to the distance between the teeth
onratchet-wheel B, and also with the numbers
on the outside dial-plate, so that when the
pawl D moves wheel B one step forward it
brings the pointer to a correspouding number
on the dial and movesa pin on wheel A under
a contact-spring, Z, which 18 insulated from
the shait " and connected through the bell to
the local battery. DBy shifting spring 4 on
shatt X any one o1 the contact-points on wheel
A can be connected to shalt X, thence to the
other pole of said local battery.

Fig. 7shows a top view of the driving pawl
D, also of the ratches-lever C and its ‘exten-
sions I and If, adapted to drop into the notches
T and I in the two weighted levers W and
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W when ratchet-lever C is raised out of the

- notehes in wheel B, as hereinbefore deseribed.

K1g. 8 illustrates two stations on the main-
line circuit and thelr loeal-circuit connections.
The heavy line Li represents the main circuit
continuous from ground & through springs 1
and 2 of the generator A, and the relay-coils
R M and R M of each station on the line
o tlle opposite terminal or ground G'. X
and X are the two normally- 0pul local 011 culits
thmufrll the electro-magnets M and M”, and
ada-pted to be closed, respectively, by the ae-
tion of the vibrating cores K and K'. B’ 1s
the normally-open circuit, including the bell
therein, and attached to contact-spring Z and
one of the several contact-points on vuleanite
wieel A, and adapted to be closed 1n the man-
ner set forth.

r

The action of the apparafus then is as fol-
lows: One ¢uick tarn of the generator to the
right sends an impulse (as bﬂore deseribed) to
l1ne, through the several relay-coils, to cause
spring & to make contact with Il at all sta-
tions on the line, causing M to attract M’ by
the action of the local battery, causing pawl
D to move wheel B one step forward at cach
pulsation of the current until the pin on wheel
A, representing the station to be called and
with which spring 47 1s connected, comes un-
der spring-contact Z—say 4. Then one turn of
the generator to the left sends a current of op-
posite polarity to line through said relays,
causing ' to make contact with H’, directing
the local current through BM”, which will at-
tract M, raising ratchet-lever C out, causing
I to drop into catech I in W/, and raising
pawl D out of the notehes in wheel B, and also
locking the spring Z on the contact-point 4,
thereby making connections through4’ to shatt
X and ringing only the bell of the station set
on that particular mumber. The subseriber
called then turns his generator to the right,
which again actuates pawl D, releasing If from
F', causing E to drop into cateh I, releasing
contact-pin 4 from spring Z, stopping bell
from ringing and allowing small weight Wi to
carry the pointer and wheels A and B back to
O, when a pin, V, on wheel I3 releases It from
K, allowing pawl D.and ratchet € to drop
back into their respective places. It will be
seen when this occurs that the pointers Y of
the apparatuses at all stations on the line will
stop at O, leaving them all 1n unison. This
occeurs after each and every call, and is the
normal position of each apparatus on the line.
It will of course be understood that, although
I 1llustrate but one apparatus, a series of such
apparatuses are to he connected together in
the same line-circuit, (see Fig. 8,) and that
they are 1dentical, with the exception of the
position of the connbctmn -spring 4" on the vul
canite wheel A.

It will be seen by the above connections thats
I use only one cell of battery to work both
sides of the apparatus and the call-bell, and,as
the circults are always open only When actu—
ated by the relays,the batterices will last a long
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time without attention, and also that the main
circuit is continuous through each apparatus

with no contact-points to corrdde and cause
leaks, &e., and that each subscriber has equal

and complete control over the several appa-

ratuses. | o
I am aware that prior to my invention indi-

- vidual telephone-calls have been made to work
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by alternating currents, polarized relays, and
such

dial-pointers. I therefore do not claim
a combination, broadly; but o
WhatIdo claim asmy invention, and desire

to secure by Letters Patent, is— |

1. The combination, substantially as herein-

before described, in a telephone, telegraph, or

other electrical system where individnal sig-

nais of one or more predetermined instru-

ments 1s desired to the exclusion of all other

signals of the same system, of a double-acting
polar relay comprising a permanent magnet,

N.5, the coils of insulated copper wire R M |
~and R M/,the vibrating soft-iron cores K and K’

?
attached to the springs L and L, the soft-iron

~armatures S I and S I, the contact-serews H
and H', and the spring-contacts G and. G’ op-
crating as and for the purpose specified.

2. In an electrical signaling apparatus, a’

~ double polar relay in a main-line circnit, said
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relay provided with two vibrating soft-iron
cores, Ik and K/, each normally biased by op-

posite polesof apermanent magnetand adapted
- to vibrate, respectively, independent of each

other, one only by.the action of a positive im-
pulse, and the other only by the action of a
negative impulse in the said main-line circuit,

the two circuit-closing springs G and G’ at- |

"

;
i

tached one to the free end of each of said soft-
iron cores and held normally open thereby,

the two normally-open circuits X and X', in-
cluding therein said circuit-closers, one for
each cireuit, and thecontact-screws H and H’,

| the retention-levers I I', adapted to engage the

contact -springs G G’ when said cores are
caused to vibrate, locking said springs in con-

tact with the contact-serews H H’, a battery

and an electro-magnet in each of said nor-
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maily-open circuits, and an armature for each -
of said electro-magnets,adapted to release said

springs G G from said levers I I’, all com-

bined substantially as and for the purpose set
forth.

- 3. Inan electrical signaling apparatus, the
combination of the ratchet-wheel B and the
vuleanite wheel A, attached to the same shaft
and adapted to rotate together therewith, the
serles of contact-points 1 2 3 4, &e., on the pe-
riphery of said wheel A, the driving pawl D,
the ratchet lever C, and its extensions E and
I, the weighted cateh-levers W and W', and a

{ normally-open electrical circuit, B, including

therein a bell, the contact-spring Z, and the
shifting contact-spring 4/, all co-operating as
and for the purpose specified. |
Intestimony whereof I affix my signature to
the above specifiations, this 18th day of Feb-
ruary, 1886, in the presence of these two wit-
nesses. , | |
| - LYCURGUS 8. GLOVER.
Attest:
-~ M. L. Woob,
S. H. GRIMES,
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