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1o all whom it may concern:
Be 1t known that I, MARIANO V1AU, a sub-

' ject of the Republic of France, residing at the

city of Bilbao, in the Kingdom of Spain, have
invented certain new and useful Improvements
in Iilectric Apparatus for Clocks, (for which
patents have been obtained in the following
counfries, viz: 1n Belgium, No. 79,028, dated
September 28, 1887; in Ingland, No. 13,091,
dated September 27, 1887; in France, No.
186,143, dated September 30, 1887; in Italy,
No. 22,429, dated October 3, 1887 . in Austria-
Hungary, No. 44,130 and No. 50,189, dated
January 26, 1888, and in Spain, No. 11 752,
dated November 20, 1887, ) of which the follow-
ing is a SpeClﬁC‘Itl(}ﬁ

My invention relates to an improvement in
electrical motors or apparatus more especially
adapted for usein winding clocks and thelike;
and my invention consists in certain novel fea-
tures of constructionand combinationsof parts
more fully degeribed hereinafter, and particu-
larly pointed out in the claims.

It has been generally customary, when em-
ploying electricity as a motor for clocks, to
substitute for the motive power obtained by
means of springs or weights the power ob-
tained from electricity in itself as the only
power for actuating the mechanism to be
driven; but these devices have never been
perfectly successful nor given entire satisfac-
tion in operation, for electricity requires, when
1t 18 directly applied as a motor, powerful ele-
ments and gives a small amount of power in
proportion,which is very unsteady and irreg-
ular.

The ebject of myinvention is to provide im-
proved means for rendering this irregularity
of electricity harmless when used for actuat-
ing the mechanism of clocks, and to providea
motor which will give a clock or other mech-
anism o perfectly regular action through the
medinm of a weight or spring which is kept
constantiy wound up by the action of the mo-
tor; and a further objectis toprovidea ‘“‘Huy-
ghens weight-elevator’’ to impart motion to
the mechanism to be driven, to connect said
elevator with a suitable rheotome mechanism
whereby the elevator is operated, and to pro

i

vide a circuit closer and breaker whereby the
operation of therheotome mechanism isstarted
when the weight has passed downward a cer-
tain distance and 18 stopped when the weight
has passed upwardly a certain distance.

It electricity has not always the same con- =
stancy and power, 1t has generally in exchange
a great superfiuity of velocity or speed, Thls
velocity or speed being transformed in power
and applied meehamcall), the inconstancy of
the electricity 1s made harmless te the work-
ing and a power gained which has not been
hitherto found for the hereinbefore-mentioned
purpose, because it was sought for in the elec-
tricity itself, Moreover, it is well known that
power can be transformed by means of a ge-
ries or train of large andsmall gear-wheelsinto
speed,and by thesame means,butin thereverse
order, speed into power. The construction
of the hereinafter described motor rests upon
both of these principles. Xrom this motor is
obtained sufficient constancy and power for
several industrial purposes without creating
much cost for maintenance. Again, the neec-
essarily powertul batteries used hltherto which
worked without interruption,are not raqmred
with the new motor. This only necessitates
the employment of small batteries or only one
weak element to obtain the power. --

Referring to the accompanying chawuw‘fg
Figure 1 is a side elevation of the rheotome
mechanism and ratchet-wheel operated by the
same; Ig. 2, a detaill detached view of the
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| armature of the rheotome meehamsm g,

3, a detail detached view of the shaft and w]wel
carried by the same which actuates the weight-

elevator; Iig. 4, an elevation of the Wew‘*ht

elevator aud I‘ws b, 6, and 7, detail detﬂ.ched
views of the cu'cmb elo&er zmd mechanism for
operating the same.

The motor consists of an antomatic rheo-
tome mechanism-—that is to say, one or more
electro-magnets—the armature of which acts
as an alternate maker and breaker of the cir-
cuit, and a so-called ‘“‘Huyghens pulley-ele-
vator '’ whichisactuated by meansofa ratehet-
wheel operated by the motion of the said ar-
magure. |

The automatic rheotome mechanism, as
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" shown in side elevation in Fig. 1,is different
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clamping-screw passes.

from the clicking arrangement of ordinary

bell-magnets in the following particulars:
The armature d of the electro-magnet E has

on one of its ends a pawl, b, which is caused |

by a spring, ¢, to take into a ratchet-wheel, a,
which transmits the motion from the armature
to a clock-work or to a pulley mechanism, as
will be seen from the following,

The armature d is formed 1n two SGCtIODS 2
and y, as shown in Fig. 2, and the inner end
of the section x1s bifurcated, and the inner end
of the other section, 4, which carries the pawl
upon 1its outer end, is reduced so as to fit in
and be able to {freely slide between the arms
of the bifurcated end of section x. The sec-
tions are clamped together when in position by
means of a screw or the like passing through
the bifurcated and reduced ends of the see-
tions, and the section which carries the pawl
isrendered longitudinally adjustable by means
of a slot 1n 1ts reduced end, through which the
Thusthesectionofthe
armature which carries the pawl can be longi-
tudinally adjusted in 1ts relation to the body
portion of the armature, and the engagement
of the pawl b with fthe teeth of the ratchet-
wheel « can be accurately adjusted. The con-
struction of the armature in twodistinet parts
enables the front (right) part of the said arma-
ture to be insulated from the back (left) part
by means of wood plates or in any snitable
mannerin the joint of the two portions, so asto
avoid the eleetrifying or magnetization of the
ratchet-pawl, and also the mtchet wheel and
mechanism 0011nected therewith.

In ordinary bell mechanism the armature

~ has at its end a spring, by means of which it
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is either fixed to part of the base-plate or toa
projection on the base-plate. The disadvan-
tage of this spring arrangement is, that it does
not allow the armature enough free play, and
it 18 for this reason that in my automatic rheo-
tome mechanismitis held by means of a hinge,
d’, Fig. 1, which enables the armature to.have
the required free motion. As it is advanta-
geous for the armature always to move in the
same curve and operate the ratchet-wheel in
a regular manner, it is necessary for said ar-
mature in its up-and-down motion always to
g0 to the same points. In its movement to-
ward the magnets this object is attained by the

- 8erew e, whichislocated in the upper surface of

60

thearmature, and is preferably provided with a.

flanged or enlarged head adapted to engage the
end of a circuit-closing spring, f, and draw it
from contact with a screw, g, the moment the

“armature is actuated by the magnets, and thus
break the circuit, and then the spring imme-

diately flies to its normal position, in contact
with the screw g, drawimg with it the arma-
ture. Thus it is clearly evident that the eir-
cuit will always be broken at the same point,
and that the armature will always follow the
same path when in operation, and that the
limits of 1ts up-and-down movement will be

constant quantities unless changed by fhe |
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serews. At the rising of the armature the
same object is attained by arranging a bridge,
h, on the base-plate over the armature, which
bridge carries a set-screw, ¢, for always stop-
ping the armature at exactly the same point.

Moreover, the armature is connected to the

bridge % by means of a spiral spring, 4, which
has a continual tendeneéy to draw the armature
toward it.

It remains to mention that for the purpose
of damping the blow of the armature two 1n-

dia-rubber blocks, I and k£, are provided,

against which thearmature pressesalter nately
in its motion.

The ratchet-wheel ¢, moved by means of the
armature of the electro-magnets, 1s prevented
from moving in a backward direction by a
stop or click pawl, 1, and carries on the other
end of its spindle a’ a chain-wheel, m, Fig. 3,
which forms the lower wheel in the well-
known Huyghens weight-elevator. (Shown
in Fig. 4.) 'The upper large wheel, n, of this
one 18 also constructed . as a chain-wheel, the
weights p and ¢ being carried by a sprocket-
chain, 0. Therollersorpulleys ¢’ p, on which
the weights hang, movefreely onthechain. The
small chain-wheel m is prevented, by meansof
a ratchet-pawl thereon, from moving in the
direction of the arrow, so that the “heel n
will be rotated by the weight-—that is, the
weight resulting from h’LIfthe difference of the
active weights.

When the automatic rheotome mechanism

is in operation and the ratchet-wheel « is ro-.

tated, it follows that the chain-wheel m also
rotates, and so the large weight p of the ele-

vator rises and the small one ¢ falls, nnless

during the raising of the weight the wheel n
ceases Lo rotate. 'This wheel % 18 1n connec-
tion with the train of a pendalum-clock or of
a balance-clock, and secures to the clock to
which it is r1pplled a perfeetly regular motion.
Sapposing the period of fdllmﬂr of the large
weight is five minutes, the proper electrical
motor need only be in activity for five min-
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utes, and only so long as 1S necessary .to

again raise the large welight to the required
height and to allow the small weight to sink,
so that the large wheel 2 is never without the
power required to keep up its motion.
the purpose of obtaining this periodical work
of the motor arrangements must be made by
which the cireunit of the motor is broken and
made again at the proper time. The follow-
ing is a description of an advantageous mode
of doing this: The first wheel, », Figs. 5 and
6, of the clock-work,which receives its motion
from the weight- elevator and malkes, for ex-

ample, one revolution in five minutes, carries
a pin, 7, projecting from the side. Next this
wheel 7 is a star-wheel, ', with four teeth ar-

ranged on a shaft, s, SD_ that the teeth of it
sometimes must come in the way of the pin +/,
when the wheel § 18 correspondingly rotated.

The wheel s is moved,as hereinafter explained,

and then again kep? still, S0 that at- the time
of the passing of the pin + one tooth of the
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star-wheel s has reached so far into the way
of the pin 9’ that it ean only move the star-
wheel §" one-twellth of a revolution. The
motion thus given to the star-wheel s will |
be transmitted to the wheel £ on the same !
shaft, F1gs.6 and 7,sa1d wheel being provided on
its periphery with twelve teeth and on its side
with fourecireularribs,?, asshown. Theseribs
t" allow a nose of a lever, u, or, rather, the left
arm of 1t,which reaches inlo the way of them,
to ride out of the gap between two of the ribs
onto the periphery of one of the ribs as soon
as the wheels s and ¢ are moved one-twelflth
of a revolution by means of the pin+’. The
lever « 18 1n this manner so moved that its un-
der arm, ¥/, presses together the ends w w’ of
the circnit conduocting-wires of the motor,
which are arranged one over the other, and
brings the said ends w w" into contact, so that |
the ¢circuit 1s thereby completed. |
As long as the left arm of the lever u rests
on one of the ribs ¢, the electrie circuait will
remain completed and the wheel m of the
welght- elevator will rotate; but as soon as
the weights ol the sald elevator have arrived

must again become broken—i. e., the end of
the lever u slides off the vib ¢ and drops in
This is
carried out in the following manner: The'large
wheel u, I'ig. 4, of the weight-elevator makes
(being put in motiopn by the weight) one revo-
lation in five minutes, while the weight de-
scends from the highest to the lowest point,
and the small wheel m being only half as
large as the wheel #, the wheel m has to make
two revolutions for the purposge of again raising |
the weight, Under these considerations,there-
fore, the electrical motoronly has to work un-
til the wheel m has completed tworevolutions,
and 1t must then 1immediately stop. For this
purpose an angle or knee, 2, IFig. 3,isarranged
on the shait «°, which 1s the axle both of the
ratehet-wheel ¢ and of the little wheel m. Said
knee z reaches to the intermediate wheel, f,
Figs, 6 and 7, and can take into its teeth,so that
when the wheel ¢ has revolved one-twelfth of
a revolution and the motor has commenced |
working the knee #, after the first revolation
of the shaft «’, moves the intermediate wheel,
{, the distance of one tooth, and after the sec-
ond revolution of thesaid shaft movesitround
a second tooth. Now,while the knee is mov-
ing the first tooth of the wheel 7, the lever «
remaing resting on the rib ¢, which is oppo-
site to it, and slides on 1its periphery; but as
soon as the knee z moves the second tooth of
the wheel 7, thelever u slides by its own weight
off the rib " into the gap between two ribs,
thereby releasing the contacts w ', breaking
circuit, and causing the motor to stop imme-
diately. At the same time atooth of thestar-

wheel ¢, Figs. 5 and 6, has arrived within
reach of the pin ¢/, and the before-deseribed
motions take place again after five minutes
have passed.

It is.not always necessary that the pin » on

the wheel », F1gs. 5 and 6, should move the
star-wheel §" one-twelfth of a revolution, as it
may be desirable,in order to avoid the disad-
vantageous stopping of the clock-work, that
the pin # on the wheel » should only move
round the star-wheel a little more than one
twenty-fourth of a revolution, and that the
necessary turther rotation for the entire one-
twelith revolution may be executed by the pawl
2, employed t0 prevent the backward motion
of the wheelf. Toobtain theseresults,the teeth
of the wheel { must be made equilateral and

- equiangular, and the pawl 2, supported, as

shown, by means of a strong spring, 3, must
have the obtuse angled shape, asshown. Sup-
posing the star-wheel s’ is cansed to make g
little more thanone twenty-fourth ofa revolu-

tion by means of the pin 2/, the pressure of the ¢

spring 3 will be overcome and the pawl 2 will
be ralsed so far out of the teeth of the wheel ¢

that the top of the pawl 2 will come together

with the top of the next following tooth of the
ratehiet-wheel 7, and then slide alittle over the
top. ‘Theforeeof the spring 3 will now move
the wheel ¢ farther round until the pawl 2

snapsintothe next space, whereby theleftarm

of the lever » has arrived on one of the ribs ¢/,
and so the circuit hasbeen completed by means
of the contacts w w'. The rest of the opera-
tion 1s as before described. |

The number of teeth and the size of the
wheels can be varied as desired, the above
being only given as an example. Moreover,
the circuit can be made and broken by any
other suitable means instead of by the lever 4.

The cntire mechanism works briefly in the
following manner: The electricity causes the
armature of the automatic rhieotome meechan-
1Ism te move toand fro. Baid armature moves
the ratchet-wheel, and this transfers its motion
onto the weight-elevator, which transforms
speed 111ito power, whereby the mechanism it-
selt controls or directs the electricity to pro-
dace a reguiar motion.

By this inventiona motbor is obtained svhieh
can be employed for clock mechanism, as
also for other industrial purposes requiring
small power,

1t 18 clearly evident that numercus slight
changes might be made in the form and ar-
rangement of the parts deseribed without de-
parting from the spirit and seope of my inven-

 tion; hence 1 do not wish to limit myself

strictly to the precise construction herein set
forth, but consider myself entitled to all such
changes. | |

Having now particularly described and as-

certained the nature of this invention and in
what maunner the same is to be performed, T

declare that what I claim is—

1. The combination, with a rheotome mech-
anism,oftheherein-deseribed weight-elevator,
one wheel or pulley of the same communicat-
ing motion to the mechanism te be driven and
1ts other wheel or pulley adapted to be driven
by the armature of the rheotome mechanism,
stubstantially as set forth.
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2. The combination, with a weight-elevator,

ofashaft carrying a ratchet-wheel and a wheel
or pulley to operate the weight-elevator, and
an automatic rheotome mechanism, the arma-

ture of the rheotome mechanism being adapted
to operate the ratchet-wheel, and hence the
elevator, snbstantially as described. |
- 3. The combination, with aan automatic
rheotome mechanism, of a shaft adapted to be
driven by the armatuve of the same, a wheel
or pulley on said shaft, a weight adapted to be
raised by the rotation of said pulley or wheel,
and an additional wheel or pulley communi-
cating motion to the mechanism to be driven
and connected with and operated by the down-
ward pull of said weight, snbstantially as de-
scribed. * | |
4. The combination, with an automatic
rheotome mechanism, of a wheel or pulley 1n-
termittently rotated by the armature of the
rheotome mechanism, a wheel or pulley im-
parting motion to the mechanism to be driven,
and an endless chain or the like carrying
weights, whereby the wheel immediately con:
nected with the rheotome mechanism is adapt-

ently of the other pulley, which is operated by

L]

tance, as set forth. |
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6. The combination, with an automatic
rheotome mechanism, of a weight - elevator

communicating motion to the mechanism to
be driven and intermittently operated by the
armature of the rheotome mechanism, an au-
tomatic ecircuit breaker and closer, gearing
connecting said breaker and closer with the
weight-elevator, whereby the operation of the
rheotome mechanism is stopped when the driv-
ing-weight has passed upwardly a certain dis-
tance, and gearing connecting said circuif
breaker and closer with the mechanism oper-

ated by the weight, whereby the operation of

the rheotome mechanism is started when the
weight has passed downward a certain dis-

7. The combination, with a rheotome mech-
anism and a weight elevator, of a shaft rotated
by the armature of the rheotome mechanism
and adapted to operate the weight-elevator,
an antomatic cireuit breaker and closer for the
rheotome mechanism, gearing connected with
said cireuit breaker and closer, a lug or pro-
jection upon the shaft,adapted to operate said
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| ocearing when the shaft rotates, additional 64
ed tooperate the chainand weightsindepend- | gearing connected with the circuit breakerand

closer, and a wheel actuated by the downward

~ the weightsindependently of the pulley which | pull of the weight and provided with a lug or
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raises the weight, substantially as deseribed.

5. The combination, with an automatic
rheotome mechanism, of the herein-described
weight-elevator, one wheel or pulley of the
same communicating motionto the mechanism

adapted to be driven by the armature of the
rheotome mechanism, and an automatic cir-
cuit breaker and closer connected with the
wheels or puileys of the elevator, whereby
the operation of the rheotome mechanism is

stopped and started automalically, as set forth. |

!
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to be driven, and its other wheel or pulley !

projection to engave and operate said last-
mentioned gearing, for the purpose set forth.

Intestimony whereof I have signed niy name
to this specification in the presence of two sub-
scribing witnesses.

MARIANO VIAU.

Withesses:
E. VALERO HEIN,
JOSE DE ARNIBABRY.
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