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Patented in Spain September 18, 1885, No. 7,545, and

t April 14, 1886, No. 8,243.

To all whomy it may concern: |
Be it known that I, FraNcisco Vivo Y

- GRAELLS, a citizen of Spain, residing at Bar-

5

celona, have invented certain new and useful
Apparatus for Regulating Automatically the

Intensity of the Currentsin the Dynamo-Klec-

~ tric Machines, (for which I have obtained a

10

15

patent in Spain, No. 7, 545, bearing date Sep-
tember 18, 1885, and a patent upon improve-
ments, No. 8,243, bearing date April 14, 1886, )
of which the following is a specification.

My invention relates to an apparatus for
regulating the intensity of the electric eurrents
produced by the dynamo or magneto-electric
engines by regulating their speed or number
of revolutions to be in conformity with the re-
sistance of the circuit as it Increases or de-
creases. - |

The apparatus principally consists of two
cone-pulleys placed parallel with each other,
one of them being set in motion by the steam-

“engine or other motor, driving the other one

by a belt, and the latter cone transmitting
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motion to thedynamo-engine. With two par-
allel cone-pulleys the speed is varied by the
sliding or shifting of the belt along the sur-
face of the cones, and the greater the circum-
ference embraced of the first the less the cir-
cumference embraced of the second, and vice
versa, whereby as the belt is shifted in one di-
rection or the other the number of revolu-

tions of the dynamo will be increased or de-

creased; of belt-guiding forks fixedtoa carrier
guided in a frame placed intermediate of and
parallel with the axis of the two cone-pulleys,
such carrier being moved in one direction or
another by two screw-rods journaled in the
guide-frame and turning in opposite direc-
tions, and by an anchor vibrating between
two electro-magnets and a cross-beam form-

- ing part of such anchor, and having lugs in-

termittently engaging the screw-threads of one
or the other serew-rod and of a spring-bar
secured to or connected with the anchor, and
provided with pawls to its ends engaging with
ratchet-bars, the teeth of the opposite bars
being oppositely inclined for holding the car-

rier from moving while the anchor 1s at its .

central or normal position; of an electric-cur-

) §t} rent connection that actuates the electro-mag-

| nets of the carrier, and that may be either the

same produced by the dynamo or that pro-
duced by an excitative enginein a manner that
the current must passthrough oneor the other
electro-magnet in proportior as the main cur-
rent increases or decreases and, for that pur-
pose, of the employment of an amperometer,
the pointer of which, by its movement to the
right or left, opens or closes the circuit to one
or the other electro-magnet of the carrier, all
as will be hereinafter more fully described
and specifically claimed.

In the accompanying drawings, Figure 1
represents a plan view of the device; I'ig. 2,
a longitudinal vertical section of the same on
Jine 2 2in Fig. 1; Fig. 3, asectional end eleva-

55

tion of the carrier, showing at the same time

the manner of placing the wires for establish-
ing communication with the amperometer, the
dynamo, and the apparatus for resistances.
Fig. 4 is a side view of the carrier, and Fig.
shows the amperometer on & larger scale.

Corresponding letters in the several figures
of the drawings designate like parts.

Cones M and N are mounted upon shafts A
and B, placed parallel with each other and
suitable distance apart. Upon this shatt A
are also mounted loose and tight pulleys Kand
E for the engine-driving belt, and upon shaft
B is mounted a pulley, R, for driving the
dynamo by a belt. A belt, j, is passed over
cones M and N, transmitting motion from one
to the other, and forks H H/, fixed upon car-
rier P, gnide this belt 7.

The carrier P is guided in a frame, G, placed
intermediate of and parallel with the shafts
A and B, and in this frame G, parallel with
the dovetail guides Lhereof, are journaled two

screw-rods, F and I, one of which, I, has a

pulley, p, mounted upon its overhanging end,
andis driven bya belt, S, from a pulley, p’, that
is mounted upon shaft A, and motionis trans-
mitted from screw-rod F to screw-rod I by
two gear-wheels, ¢ and ¢, in a manner that
the two screw-rods are constantly rotated in
opposite directions. -

The carrier has secured upon a plate of in-
sulating material two electro-magnets, 1 and
I’, placed in opposition to each other, and an
anchor, m, vibrating between the two electro-
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magnets, on a spindle, n, has arms v and v/, So |

as to be T-shaped, and the ends of these arms
v and ¢" are adapted to enter between and en-
gage the screw-threads of the rods F and T
alternately, as the anchor may be attracted by
one magnet or the other, but to be out of con-
tact with the serew-rods as long as the anchor
will remain on its central or intermediate po-
sition. As soon as the anchor m swings one
of i1ts arms, v or ¢/, into the serew-thread of
one of the rods, F or I, the carrier is moved
by such rod in one direction or the other.
When the current does not act upon the elec-
tro-magnets of the carrier, the latter is held
stationary by means of pawls ¢ and #,attached
to the ends of a spring-plate, T, secured to
spindle # and bearing upon studs x and &’ of
arms v and v" of the anchor m, and of ratchet-
bars i3 &, forming part of the guide-frame @G,
the bar S having teeth oppositely inclined to
the teeth of bar §. When the end v of the
lever rises, the stud « lifts the pawl ¢, disen-
gaging it from rack S, while pawl ¢ is still
held in engagement with rack &, the teeth of
which, however, are inclined in the direction
that they will not retard the motion imparted
by rod F" to the carrier; but the pawl ¢ will
slide or ride over the same, and vice versa,
when the anchor is vibrated to lift arm ',
Each of the electro-magnets is provided

~with two metal bow-plates, b and ¥, ¢ and ¢

connecting with the ends of its wire coils,and
1n the lower end of each bow-plate is secured

- a metallic brush, @, which brushes are held in
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contact with metal barsd d’ and ¢ ¢, the cur-.

rent entering through one of these bars and
returning through the other after acting upon
the electro-magnet connected therewith.

The current from the dynamo ¢ feeds the
lights I. A and 2’ are branch wires connecting
the amperometer with the main cireuit-wires.
This current circulates uninterruptedly. A
second derived current passes through the
wire J, and if the intensity of the current
through % of the amperometer is constant, it
runs through the anchor X and the contact-
plates » L, and finally the electro-magnet K.
This current goes again inthe dynamo through
wire O. We have a closed circuit so long as
the intensity of the current through % is con-
stant; but as soon as it increases or decreases
the circuit is opened and the current is di-
rected to the electro-magnets I or I/, passing
first through the electro-magnet Q and the
amperometer C.

The amperometer C (shown in Fig. 5) is very
much like those actually in use. It differs
only by its pointer D being elongated with a
small blade, f, preferably made of platinum.
This blade f will bear against the limits VW
or Y Z, and the pointer D may be caused to
assume a position appropriate to the normal
resistance of the circuit. The limits VW Y
Z may be secured on the dial indicating the
number of ampeéres to which the dynamo must
work. In Figs. 3 and 5 the amperometer is

'|
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Dtooscillate between thirteen and fourteenam-
péres. Theresult of this arrangement is that as
soon as the continuous current % increases or 7o
decreases even one-tenth part of an ampére the
pointer D will be brought in contact with the
limits V Wor Y Z. Inthe first case,the blade f
bearing against V' 'W, a new cireuit will be
formed, whose current will be directed first to g
the electro-magnet Q, and by means of the
wire U’ U’ to the metal bar e, thence through
brush ¢ and bow-plate ¢ to the electro-magnet
I’, returning throungh the opposite plate, ¢/,
bar ¢, and wire <. In the second case, the 8o
blade f coming into contact with limits Y Z,
the current passes through wive U, plate d,
electro-magnet I, plate d,and wire 4. Again,
when the electrie current passes through the
electro-magnet Q it attracts the anchor X, 8j
whereby the current that acted on electro-
magnet K 1scut at . The sole object of the
electro-magnet K is to act as an apparatus of
resistance, and this resistance is equal to the
sum of the resistances of one of the electro- go
magnets, [ or I', and of the small electro-mag-
net Q. If not so arranged, it would happen
that when the electro-magnet I or I” would be
set to work there would be an increase of re-
sistance in the main current, while that to the
amperometer would be weakened.,

1f the electro-magnets I and I’ were actuated
by a current produced by an excitative ma-
chine, instead of by the main current or by
a branch current, then the resistance of elec-
tro-magnet K could be dispensed with.

What I claim is— _

1. In an apparatus for automatically regu-
lating the intensity of the eleetric current
produced by a dynamo by increasing or de-
creasing its speed, the combination, with two
cone-pulleys and a belt uniting them, of two
forks for guiding and shifting the belt upon
the cone-pulleys, two revolving screw-rods,
two electro-magnets placed in opposition to
each other, a carrier to which the forks are
attached and which bears the magnets, and
ananchor or armature having arms acted upon
by said magnets and engaging one or the other
of said rods, as set forth. |

2. In an apparatus for automatically regu-
lating the intensity of adynamo by increasing
or decreasing its speed, the combination, with
two cone-pulleys, a belt connecting them, a
belt-shifter, two magnets to which said shifter
18 attached, and an clectrie circuit for energiz-
ing said magnets,an anchor orarmature placed
between said magnets and having arms, as de-
scribed, and a pair of revolving screw-rods
which are engaged separably by the arms of 124
the anchor or armature. |

s. In an apparatus for automatically regu-
lating the intensity of the dynamo-currents,
an amperometeracting as a circuit-closer,hav-
Ing its pointer bearing against two limits, 130
placed on each side of the pointcorresponding
to the normal intensity of the current, and
directing the current to either one of two elec-
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shown with the limits attached, for the pointer 1 tro - magnets placed upon a belt-shifter, in
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combination with said magnetand belt-shifter, |

means for coupling the anchor of such belt-

shifter with a motion-transmitter, and with

two cone-pulleysover which the belt is shifted
s laterally, substantially as set forth.

4. In an apparatus for automatically regu-
lating the intensity of the dynamo-currents,
the combination of two conical pulleys, of a
carrier having secured two belt-shifting forks, |

133 . . 3

two electro-magnets, a vibratable anchor en- 10
caging either oneof two revolving serew-rods,
and pawls engaging ratchet-bars, all substan-
tially as described, to operate as specified.

FRANCISCO VIVO Y GRAELLS.

Witnesses:
D. GERO. BOLIBAR,
SPINOSA COSTELLA.
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