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1o all whom it m«a,y CONCETT:

Be 1t known that we, F'rank R. \‘IGBFRTY
residing at Emnston and FREDERICK ,H.

| LOVDRIDG—D, residing at Chicago, in the county

of Cook and State of Illinois, citizens of the
United States, have invented a certain new and
useful Improvement in Electromagnetic Sig-
nals, of which the followingisa tull, clear con-
cise, and exact descmptlon -

Our Iinventionrelates to an electroma,onetlc

signal; and our object hasbeen- partlculm Iy to

| produce an improved signal suitable for tele-
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1n side elevation.  Fi _
cal section, showing the position of the parts
Fig.

phone-switchboards—that is tosay, one which

-will be extremely sensitive and capable of re-

sponding to the influence of two or more ac-
tuating agencies which are correlated and may
act either jointly or independently.
(Generally speaking, our invention contem-
plates an electromagnet whose armature con-
trols a responsive device or signal—such, for
example, as a movable shield or target—and
a second electromagnet associated with the
first and serving to operate mechanism which
normally prevents the actuation or display of

the signal, but which is actuated by saidsec- |
ond magnet when excited to leave the signal
or responsive device under the complete con-

trol of the first-mentioned magnet.

The preferred form of our invention is illus-
trated in the accompanying drawings, and we
will proceed to describe the structure there

shown, subsequently pointing out in the ap-
pended claims those features or combinations
which we regard as novel.

Figure 1 is a view of our improved signal
Fig. 21s a view in verti-

when the right-hand magnetis excited.

- 318 a view similar to Fig. 1, but showing the

40

partsinthe positions thev would oceupy when

- bothmagnetsare excited. Fig. 4isaplanview

with the parts in the positions illustrated in

- Fig. 1, and Fig. 5 1s a front view.

Similar letters of reference are used to desig-
nate the same parts whereverthey are shown.
The two magnet-cores ¢’ §' are surrounded
by coils or helices @ &, respectively, and are
mounted in alinement, facing one another,

18 cutbt 1In the yvoke-piece.

with their outer ends secured to the vertical
projections of a U-shaped iron yoke ¢. The
armatures «” /° are pivoted back to back be-

tween the opposed inner ends of the magnet-

cores, resting 1n knife-edge bearings in the up-
per surface of the central portion of the yoke-
plece c.

The armature ¢’ carriesa horizontal armor

‘| extension ¢, which projects forward under-

neath the magnet 6 in a central slot ¢, which
The torwm d ex-
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tremity of the arm d carries a shield or tar- 6o

get ¢, which constitutes a signal - indicator.
As the armature ¢° rocks back and forth then
the target ¢ is moved down or up, the normal
position being as shown in Figs. 1 and 5

The armature ¢’ and the parts carried there- 05

by are so balanced that the armature when

free tends to fall away from the end of the

magnet-core «', to assume the position illus-
trated in Fig. 2. The armature 7’, however

welght or retractile force is sufficient to over-

come the retractile force of armature " and

torce the latter into an attracted position, as
shown in Fig. 1, this being the normal condi-
tion.
the armatures and interposed between them
prevents them from sticking together.

The armature ¢° carries a metallic extension
@’y which is adapted to be engaged by a me-

‘18 balanced .against the armature «°, and its 70

An 1nsulating-stud carried upon one of 75

tallic stop or secrew-point # when the said ar- 8o

mature 1s retracted. The parts«’ and #may,
if desired, be insulated from one another, as

| shown, and serve to control an electric circuit.

- The armature J* normally servesas a block-

ing device to prevent the dlspl.w of the tar- 385

get ¢ by overbalaneing -the armature «° and
preventing the latter tromletmctmg. When,
however, the magnet 4 is excited, the arma-
ture ¢ is freed and the signal is displayed or
not, according to whether
or excited. VV hen magnet ) alone ; 1s excited,
the signal isdisplayed, as indicated in Fig. 2

-but when both magnets are excited, as shown

in Fig. 3, or When both are inert, as in Fig.

magnet ¢ 18 1nert go

1, the swml ¢ occuples 1ts upper or normal 05

posmon T'he parts of this signal being deli-
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cately balanced, it is extremely sensitive and
efficient and requires very little energy for 1ts
operation.

When our electromagnetic demcels used as

a line-signal, it is desirable that the magnet «
contain two (30115.,, as shown, in order that the

line may be balanced by connoctmtr one coil
in one limb and the other coil in “the other
limb. When used as a clearing-out signal in
connection with the cord-circuit of Q tele-
phone-exchange, there is no advantage 1n pro-
viding more , than one coil upon the magnet 0,
this coil being placed in a local circuit mhptod
to be closed when its corresponding plug 1s
inserted in the jack of a linc.

It will be understood that the armatures «
and /% in combination with their respective
magnets « and 5, may be employed for any of
the varions purposes to which they may be
adapted. The two armatures are so mounted
that when unattracted the armature /° rests
by the action of gravity agalnst the armature
" to hold the same in the position indicated
in Fig. 1. When, however, the weight of ar-
mature 5° is removed from armature «°, said
armature « will, by reason of 1ts own mount-
ing and weight, assume the position indicated
1n Fig. 2.

Having thus "esm ibed our invention, we
claim as new, and desire to secure by Letters
Patent, the 10110wmo

1. 111 an electromag‘netic signal, the combi-
nation with an electromagnet, an armature
therefor, and a shield or target moved by said
armature, of asecond electromagnet and mech-
anism contlolled thereby %d%pted W hen the
first-mentioned magnet is inert to effect the
display or concealment, of said target, said
mechanism being actuated when the second
electromagnet is excited, to leave the target to
be displayed or concealed according to the
inert or excited condition of the first-men-
tioned magnet. |

9. The combination with two electromag-
nets, of a movable armature for each magnet,
normally tending to occupy an unattracted po-
said armatures being arranged to me-
chanically oppose one another in retracting
but being free to be independently attracted
each by its respective magnet, the retractile
torce of one of said armatures being normally
ovurbal&nced by that of the other, and a de-
vice responsive to the movement ot the arma-
ture so overbalanced.

3. The combination with two electromag-
nets having opposing pole-pieces, of a mov-
able armature for each magnet, each arma-
ture normally tending to occupy an unattract-
ed position, said armatures being mounted
back to back between the OppO%Bd magnet-
poles and arranged to oppose one another as
described, one of said armatures normally
overbalancing the other and forcing 1t into an
attracted position.

. The combination with an electromagnet,

-tracted position,

762,430

a movable armature thereforand a sighal cori-
trolled by said armature, of a second electro-
magnet having an armature mechanically bal-
anced against the armature of the first mag-

net and normally holding the same in 1ts at-
sald first-mentioned arma-

ture being moved to its unattracted position
when the armature of the second magnet is
attracted, whereby the signal 1s responsive to
the first magnet only when the second mag-
net is excited, and is responsive to the second
magnet when the first magnet i1s 1nert.

5. In an electromagnetic signal, the combi-
nation with two electromagnets having oppos-
ing pole-pieces, of a movable armature for
cach magnet, each armature normally tending
to occupy an unattracted position, sald arma-
tures being mounted back to back between
the opposed magnet-poles and arranged to
oppose one another as deseribed, one of said
armatures normally overbalancing the other
and forcing it into an attracted position, and
a shield or target moved by the armature so
overbalanced.

6. The combmatlon with two electromag-
nets having opposing pole-pleces, of a mov-
able armature for each magnet, each armature
normally tending to occupy an unattracted
position, said armatures being mounted back
to back between the opposed magnet-poles
and arranged to oppose one another as de-
scribed, one of said armaturesnormally over-
balancing the other and forcing it into an at-
tracted position, and a switch-contact oper-
ated by the movement of the armature so
overbalanced,

7. In an electromagnetic signal, the cambi-
nation with two magnet-cores in substantial
alinement, and a magnetizing-helix for each
core,of a U-shaped iron yoke uniting the outer

ends of the magnet-cores, said yoke being lon-

oltudinally slotted as descrlbed, two arma-
ture-levers pivoted back to back 1n knife-edge
bearings in the central portion of the yoke,
between the opposed inner ends of the mag-
net-cores, said armatures being arranged to
oppose one another when unattracted, one of
said armatures normally overbalancing the
other, and an arm carried by the armature so
overbalanced, said arm projecting through the
slot 1n the yoke-plece, and carrying a shield
or target.

8. In an electr omagnetic device, the combi-
nation with two armatures adjusted normally
to stand away from the poles of their magnets,
one of sald armatures being adapted normally
to rest against the other armature to hold the
same 1n the position 1t would assume 1if at-
tracted, said last-mentioned armature being
welghted to recede from 1ts attracted posttion
when the weight of its companion armature
18 removed therefrom.

9. In a visual signal, the combination with
an indicator-carrying part and means for mov-
ing 1t into a position to display the indicator,
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of a weighted armature .;Ldapted to bear upon
sald 11:1(110&1:01‘* -carrylng part to move the indi-
cator into a position of concealment, and a
magnet adapted to raise said Welo‘hted arma-
ture to release the indicator, as described.
10. In a visual signal, the combination with
an 1ndicator, a magnet, an armature therefor
adapted when unattracted to move said indi-
cator 1nto a position of display, of a weighted
armature bearing upon saild first-mentioned
armature to maintain the indicator concealed,

and a magnet adapted to raise the said Wewht—
ed armature to 1’*elef1,se, the 1ndicator, as de-
scribed,

11. The combination with a pivoted arma-

ture and an indicator-carrier, said armature

being adapted to display the indicator when
unattracted of a weighted armature bearing

on said mdlcator -carrier to overbalance the
force tending to display the indicator, and a
magnet controlhno* each of said armatures, as
descrlbed

In witness whereof we hereunto subseribe
our names this 30th day of December, A. D.

1901.
FRANK R. McBERTY.

FREDERICK H. LOVERIDGE.
Witnesses:

Epwin H. SMyTHE,
FREDERICK A. WATPLNS
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