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To all whom 1t may concermn:

Be it known that we, ANGEL VERA and

Luis G. VERA, citizens of Mexico, and resi-
dents of the city of Queretaro, State of Que-
retaro, Republic of Mexico, have invented

certain new and useful Improvements in Re-

layys, of which the following is a specification,
reference being had to the accompanying
drawings, forming a part thereof. '
Our invention relates to improvements in
relays; and it consists particularly in certain

novel construction and arrangement of the

electromagnetic means for the armature
thereof, including means for operating same,

which consists in subjecting the armature to
lelds and in
mcreasing and decreasing the magnetic fields
concurrently, but one more rapidly than the

the action of opposed magnetic

other. _

The main object of our invention is to in-
crease the range of operativeness of an in-
strument of this character upon a single ad-
justment thereof, so that readjustment un-
der varying conditions of the line will not b
required within wide limits. .

Our invention also consists in certain de-
tails of construction and combination of
parts, as will hereinafter be more fully point-
ed out. | | .

We will now proceed to describe a method
and apparatus embodying our invention
and will then point out the novel features in
claims. '

In the drawings, Figure 1 is a top view of
a switch or relay embodying our invention.
Fig. 2 1s a view in side elevation of the same
with a portion of the base in section, showing
ciagrammatically a resistance-coil contained
therein. Kig. 3 is a diagrammatic represen-
tation, showing particularly the circuits.

In the construction herein shown the ar-

mature or switch-lever 1 is pivotally mount-
ed at 2 upon the base 3 between two electro-

magnetic devices 4 and 5. The electromag-

netic device 4 is of the horseshoe-magnet

type;, comprising two colls 6 6, surrounding
core-pieces 7, connected by a metallic yoke §.
The electromagnetic device 5 comprises two
couls 9 9, surrounding core-pieces 10, which
are mdependent and insulated from each
other, but here shown supported by an insu-
lating-strip 11. The electromagnets may be
adjusted. toward and away from the arma-
ture by any suitable adjusting means, as by

shown, and the front ends thereof may be
guided by front guides 13 13, as is common.
An adjustable back-stop 14is arranged on the
side of the armature having the electromag-

‘net 4, and -an adjustable contact 15 is ar-

ranged on the opposite side thereof. The
two electromagnetic devices 4 and 5 are ar-

‘ranged 1n multiple with each other, the two
colls of each electromagnetic device being in
| series, and resistance may be interposed be- ¢
| tween the electromagnets 4 and 5, whereby
‘the major portion of the current will pass
| through the electromagnetic means 5.

60

In a device we have built and emploved

successiully in practice the coils of the elec-

tromagnet 4 were wound so as to have four

hundred and forty ohms resistance, while the

colls of the electromagnetic means 5 were

wound to have one hundred and fifty ohms
resistance. The resistance between the mag-
nets 4 and 5 was one hundred and eighty
ohms. These resistances were then so ar-
ranged that about eight-tenths of the current
from the line passed through the magnet 5,
while about .two-tenths passed through the
magnet 4. The relationship of these various

resistances and their amounts may be of
course varied within wide limits, the fore-

going being merely illustrative of a device
actually made. With the electromagnetic

“means constructed and arranged as above

described the magnet 5 will be energized and

deénergized much more quickly than will

the magnet 4, even though the circuit through
them both be made simultaneously and
broken simultaneously, as must happen when
they are arranged in multiple with each other
from the same line, as shown and described.

This is largely because of the presence of the
magnetic field closed through the cores 7,

yoke-piece 8, and armature 1 in the electro
magnet 4, while 1n the case of the electro-
magnetic device 5 there is no corresponding

field - because of the absence of any yoke-
piece connecting the cores thereof, the only
magnetic field present being that set up in
and around the individual cores.

In the diagram 3, 16, and 17 designate the
line-wires, and 18 and 19 two binding-posts
Wires 20 21 lead from the binding-posts 18
and 19 to the coils 9 9, the wire 22 connect-
ing the two coils in series. A branch wire 23
leads from the binding-post 18 to one of the

| colls 6, the resistance 24 being interposed
55-the ordinary screw and spring means 12, as | therein. A branch wire 25 leads from the
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.binding-post 19 to the other coil 6, and a wire | weather conditions without constant adjust-

26 connects the two coils 6 together in series. | ment, as is necessary in the present form of

The armature 1 1s connected to a binding-
post 27 by means of a wire 28, and the con-
tact 15 1s connected to another binding-post
29 by means of a wire 30. The binding-posts
27 and 29 may be arranged 1 any circult
whichitisdesired tocontrol. When using the
device as a relay in telegraph-work, the said
binding - posts  will be connected with a
sounder as 1s usual.

The armature 1 is preferably arranged to
engage the back-stop 14 in the normal rest
position of the device, and in order that 1t
may have this normal position at all times
except when positively operated we prefer-
ably provide that it be overbalanced by
gravity in this direction. In the construction
herein shown we have so arranged that the
device as a whole 1s set at a shght angle with

1ts support, the base being arranged with a-

slight tilt, as will be 1'eadllv understood by
Ieiownoe to Ifig. 2, and as a matter of con-
venience we have located the resistance-coil
24 1n a hollow portion of the base.

The operation is as follows: Circuit being
closed in the line 16 17, the electromagnets 4
and 5 will be energized; but for the reasons
before stated the mwnot 5 will operate very
much quicker than will the electromagnet

4 and will hence attract the armature to the
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contact 15 and away from the back-stop 14.
The armature will remain so attracted even
when the electromagnet 4 becomes fully
energized, because 1t ill exert very much
less Torce upon the armature, owing to the
oreater distance between the ends of its poles
and the armature when the armature 1s
against the contact 15. When current is 1n-
telrupted in the line, the coils 9 will be de-
energized very much more quickly than will
the coils 6, and hence the magnet 4 will exert
power for a brief period after the magnet 5 has
ceased to do so. The efiect of this will be to
positively and rapidly attract the armature
away from the contact 15 toward the back-
stop 14 to break circuit through the said con-
tact. The movement of tfflo armature to-
ward the back-stop will further be aided by
gravity if the armature 1s overbalanced as to
oravity, as set forth above.

We have deseribed and shown this inven-
tion as particularly adapted for use in tele-
oraph-work; but it will of course be under-
stood that the invention has a much wider
range of adaptability than this and may
be omployed wherever electrical contacts are
to be made and broken by electromagnetic
means.

We have found that an apparatus con-
structed 1n accordance with this mvention

'loquues almost no a,d]ustmont for varying

conditions of the line, so that 1 telegraph-
work the same instrument may be used for
longer or shorter lines or under varying

“and 1n increasing and decreasing the sa:

mstruments. If the mmstrument 1s once ad-
justed to respond to the weak currents, 1t will
respond to increasing currents up to ver y
high intensities, and thus the adjustment be-
coIMmes pmctmally universal. Thisis attained
because of the novel method of operating the
armature, which consists 1n subjecting the
same to the action of opposed magnetic fields
me
concurrently, but one more rapldly than the
other. An increase of current for operating

the device will increase the power ot both

magnetic devices, but will retain the relation-
shlp between them, and hence the device will
continue to work.

What we claim 1s—

1. The combination with an armature, of
opposed electromagnets therefor, the one ar-
ranged to opemte more ropldly than the
other the more rapid of said magnets actuat-

ng the armature upon closing of circuit there-

thr ough, and the other of said magnets actu-
ating the armature Upon opening “of the cir-
cuit therethrough.

2. The combination with an armature, of
opposed electromagnets therefor, connected
with the same source of current, ‘the one ar-
ranged to operate more rapldl than the
othor the more rapid of said magnets actuat-
Ing the armature upon closing of circuit there-
through, and the other of said magnets actu-
ating the armature upon opening “of the cir-
cutt therethrough

3. The combination with an armature, of
opposed electromagnets therefor, the one
having magnemoally connected cores, and
the other having an unconnected core with
free ends.

4, The combination with an armature, of
opposed electromagnets therefor, the one
having a horseshoe-c -core, and the other hav-
Ing a. stmlght -line core.

5. The combination with an armature, of
opposed electromagnets therefor, each hav-
Ing two colls and cores around which the said
coils are wound, the cores of one electromag-
net ma ﬂ'l’letl(}‘tl]y connected together, and the
cores of the other electromagnet free and un-
connected.

6. The combination with an armature, of
opposed electromagnets therefor, arranged 1n
multiple with each other, each having two
colls arranged in serles, and cores around
which the saild coils are wound, the cores of
one electromagnet magnetically connected
together, and the cores of the other electro-
m’agnet free and unconnected.

The combination with an armature, of
opposed electromagnets therefor, the one ar-
ranged to operate more mpldly than the
other sald armature arranged to rest nor-
mally in the direction of the less-rapidly-op-
erated magnet.
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% The combination with an armature of |

opposed electromagnets therefor, the one ar-
ranged to operate more rapidly than the
other, said armature arranged to fall by grav-
ity in the direction of the less-rapidly-oper-
ated magnet. - '

9. The combination with an armature, of
opposed electromagnets therefor, connected
with the samesource of current, the one ofler-
ing a greater resistance than the other, one of
sald magnets actuating the armature upon
closing of circuit therethrough, and the other

of said magnets actuating the armature upon

opening of the circuit therethrough.

10. The combination with an armature, of
opposed electromagnets therefor, connected
with the same source of current, and a resist-

“ance arranged between the two said magnets,
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means for producing opposed magnetic
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one of said magnets actuating the armature
upon closing of circuit therethrough,and the
other of said magnets actuating the arma-

ture upon opening of thecircuit therethrough.

11. The combination with an armature, of
opposed electromagnets therefor, the one ar-
ranged to operate more rapidly than the
other, said electromagnets connected with

the same source of current, and offering the |

one a greater resistance than the other, one of

sald magnets actuating the armature upon

closing of circuit therethrough, and the other
of said magnets actuating the armature upon
opening of the circuit therethrough.

12. The combination with an armature, ot

elds

therefor, sald means simultaneously con-

trolled, but operating the one more rapidly |

than the other, the more rapid of said mag-
netic fields actuating the armature in one di-
rection, at substantially the moment ot pro-

duction thereof, and the other of said mag-

netic fields actuating the armature in the

other direction, at substantially the moment
of reduction thereof. _

13. The combination with an armature, of
opposed electromagnets therefor, simultane-
ously operated, but arranged the one for
more rapid magnetization and demagnetiza-
tion than the other one of said electromag-
nets actuating the armature in one direction

upon magnetization, and the other of sald

electromagnets actuating the armature in the

other direction, at substantially the moment

of deénergization.

14. A neutral electromagnetic instrument
comprising an armature, and two simultane-
ously-controlled electromagnets in the same
circuit, one of said electromagnets attracting
the armature in one direction upon closing ot
circuit through both the magnets, and the
other of said electromagnets attracting the

armature in the other direction upon open-

ing of circuit through both the magnets.

15. The combination with an armature, of
opposed electromagnets therefor connected in
multiple circuit with respect to each other,
and one arranged to magnetize and demag-
netize more rapidly than the other.

16. The combination with an armature, of
opposed electromagnets therefor connected
in multiple circuit with respect to each other,
and onearranged to magnetize and demagnet-
ize more rapidly than the other, and resist-
ance in series circuit with the less rapid of
sald magnets. '

" In witness whereof we have set our hands

this 17th day of November, 1904.

ANGEL VERA.,
LUIS G. VERA.

| Witnes_ses :
W. THOMPSON,
Ravox C. PNz,
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