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UNITED STATES PATENT OFFICE.
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'MPROVEMENT IN REGULATORS FOR ELECTRIC LIGHTS.

Specification forming part of Letters Patent No. 214,514, dated April 22, 1570 application filed
December 20, 187,

To all wchom 1f may Concern:

Beit known that we, KUSEBIUS J. MOLERA
and Jouy C. CEBRIAN, of San Irancisco, in
the conuty of San Francisco and State of
California, have invented certain new and use-
ful Improvements in Iilectrie- Light Iiegula-
tors; and we do hereby declare the following
to be afull, clear, and exact deseription of the
invention, such as will enable others skitled
in the art to whieh it pertains to make and use
it, reference being had to the accompanying
drawings, which form part of this specification.

Our invention relates fo electrie-light regu-
lators, and is designed to provide such a con-
straction of the same as will be simple and
few in the constituent parts thercof, while at
the same time it will accurately and quickly
adjust the electrodes, so as to maintain the
latter at a constant height.

The invention consists, first, in the combi-
nation, with a float-regulator which adjusts
the electrodes in burning position, of an opti-
cal regulator adapted to move the electric

Jamp in compensation for any change in Posi-

tion of its electric are; second, in the com-
bination, with a float- regulator capable by
means of a single float to adjust the elee-
trodes in burning position, of an optical regu-
lator adapted to move bodily the electric lamp,
s0 as to compensate for any change in location
of the center of its electric arc; third, in the
combination, with two electrodes located one
loat buoyed 1in
liquid and adapted to maintain said electrodes
in burningposition; fourth,in the combination,
with mechanism capable of adjusting the lamp
by means of the expansion of suitable substance
when subjected to heat, of alens, or its equiv-
alent, which concentrateslightupon said mech-
anism as the center of the electric arc may
vary in its position, the same belng adapted
to maintain said arc-center at a practically
constant point; fifth, in the combination, with
a lever adapted to adjust the lamp, and lever-
actuating mechanism which operates by means
of the expansion of suitable substance when
subjected to heat, of a lens, or 1ts equivalent,
whicli converges light upon said mechanism
as the center of the electric are may change
its position, thercby causing the lamp to move
in compensation for any such arc movement;
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sixth, in the combination, with a lever whicly
sapports an electric lamp on one arm, and
mechanism adapted by means of the expan-
sion of suitable substance when subjected to
heat to actuate the other arm of the lever, ot
2 lens, or its equivalent, which directs the light
of the varying arc-center upon said lever-act
nating mechanism, and thereby adjusts the
lamp in compensation for the change in post-
tion of its electric arc; seventh, in the com-
bination, with a lever which supports an clec-
tric lamp on one arm, and adjusting devices,
which, hy means of the expansion ot suitable
substances when subjected to heat, actuate
the other arm of the lever, respectively, 1 op-
nosite directions, of a lens, or its equivalent,
which directs the light of the varying center
of the electric are, respectively, upon said ad-

justing devices, the same being adapted to

move the lamp in direction opposite, but in
degree equal, to the movement of said electric
arc; eighth, in the combination, with a hori-
zontally-pivoted lever which supports an elec-
tric lamp on one arm, while the other arm 1s
suitably counterbalanced, together with apper
and lowerpistons and piston-rods which move
the latter arm in opposite direetions, of inde-
pendent tubes filled with liquid which ex-
pands when subjected to heat, and i the lower
extremities of which said pistons and piston-
rods have actuating movement, the same be-
ing, in connection with a stationary lens, or 1ts
equivalent, adapted to focus light irom the
center of the electric arc as the latter may
-ary in position, respectively, on the upper or
opposite extremities of said tubes.

eferring to the drawings, Figure 1 isa view
of one form of float-regulator in combination

with a device illustrating the principle of our

optical regulator. Tigs. 2, 3, and 4 represent
different forms of float-regulator.

The vessel A, which contains the liquid I
in which the single float C is buoyed, 1s sup-
ported upon one armot a horizontally-pivoted
lever, D, the other arm of which latter 1s pro-
vided with a counterbalancing-weight, I, ad-
justable thereon. Suitable tubes It I are
illed with some liquid which 1s readily ex-
panded Dby heat, mercury being preferable,
ihe lower extremities thereof having pistons
g ¢' working therein, the piston -vods G G’ of
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which are adapted tb_ have end bearing, re- G,'While rod-Tinsnresacon}étant--guide jthr@:}u'gh_

spectively, against the upper and under sides | N as M is rising.

of the counterbalanced arm of the lever, and
thereby actuate the latter in its movement.
The upper extremities, / 7, of said tubes are
lormed bulbed “or swelled, and are located
at equal distance one above and the other be-
low the horizontal line J J, which latter
passes through the focus K of the light of the
lamp. - | |

Any suitable stand or frame- work H may
support the several parts of the device.

It will be observed that when the center J2
of the electric are is in the line J J1, the focus K

of the stationary lens or other equivalent de-

vice, L, does not touch the swelled heads A

of the respective tubes; but should the light.

be lowered, for instance, in its point of posi-
tion, the focus K will rise and strike J, the
liquid in tube I will expand, piston-rod G
will bear down upon the lever, and .the lamp,

‘together with its electric are, will be raised an

equal and corresponding distance, so as to re-
sume 1ts previous location. On the other hand,
should the electric arc be moved upward so
as torise above the line J J, the focus K would
- strike /7, and then G’ would bear against the

‘under side of thelever, and the lamp, together |

with its electric are, would correspondingly be

moved downward a distance equal to the pre-

'vious upward movement of the center of the
~electric are. - -

In substitution for the tubes filled with
liquid, as shown, we may use snitable metallic
pieces, such as rods or thin strips of metal ;
but the action of the same would not be as
quick as if a
tubes. - |

The pistons or piston-rods may be substi-

tuted by elastic bodies, or they may be pro-

vided with elastic coverings.
It will be observed that this optical regu-
lator device is adapted to be used in connee-

tion with nearly all kind_'sof other 'reglllatin o

devices.

The several forms of regulator illustrated |

in the three modification - views of the draw-

Ingsareintended, respectively, as moditications |

of the float-regulator in Fig. 1, with which

sald optical regular is there shown merely by

way ot example. : N o

Referring now exclusively to the p rinciple in-
volved in all of the four forms of float - regu-
lator represented in the drawings; the CON-
stroction and operation of the latter are as
follows: In both TFigs. 1 and 2, A represents
the vessel containing the liquid B, in which
the single float C is buoyed. The electrodes
or electrode-stems have free sliding movement
in guides N N’. The cord or other connection,
P, passes over the pulley R, and fastens the
corresponding electrode to the float, while the
other electrode is supported by rigid connec-
tion with the same float. . '

In I'ig. 1 an arm, 8, rigidly connects M’ to

proper liquid were employed in |

e

% are suitable S_ilpporté. | |
In deseribing the operation of the regulator,

| it shonld be remembered that the positive elec.

trode 1s consumed twice as fast as the nega-
tive one. For the sake of illustration, we pre-
sume that the electrodes in this instance are
of equal length, but of such relative trans-

‘verse sectional dimensions that they both will -

barn equal lengths of their respective dimen-

| slons in the same time. -

In Fig. 2,it will be observed that the weight
of the negative electrode M’, which latter is
on the left side of R, must counterbalance the
weight on the right side of the same, said lat-
ter weight consisting of the weight of M plus
the weight of C minus the weight of the Liquid
displaced by the said float. = -

As the electrodes burn, the left side of the

pulley loses a certain weight, while the right

side loses twice that weight ; therefore the equi-

| librium will be lost, and the system M P M

will be set in motion toward M’, which is be-
coming the heavier side. By that motion the
float will begin to rise and the electrodes
to get nearer; as the float rises the buoyancy
will decrease, and said right side will get

| heavier until the equilibrium be re-established.

This will happen when this right side has
gained a weight equal to the difference of the -

weights lost by M and M/, this difference be-

ing equal to the weight lost by M. Now, if
the float is such that the weight of the liquid
displaced by any length of it be equal to the
weight of an equal length of the negative
electrode, it is evident that said right side will
have gained said difference of weight as soon
as the float has risen a distance equal to the

length burned away by M/, or as soon as M/

has fallen a distance equal to the length lost;
and as M loses an equal length in the same
time, and rises together with O, the conse-
quence 18 that while the lamp burns and the
electrodes are in motion, their burning-points
will remain constantly at the same hei oht and
at the same distance apart. | -
Fig.1 shows a different disposition. In Fig.
2 the negative electrode is suspended from the
pulley; and in Fig. 1 the negative electrode is
solidly attached to the float, and the positive
electrode is suspended from the pulley. In

‘this case the positive electrode M, on the left
side of pulley R, must balance the weights of

the negative electrode M’ and the float less
1ts buoyancy, which are on the right side of R.
As soon as the burning away begins, the left
side loses twice the weight lost by the right

side, theleft side becomeslighter than the other,

and the motion will commence toward C, which
will cause the float to sink down and the elee- .
trodes to get nearer together. This motion
will cause the right side to get 1i ghter, and it
will continue until the float displaces an addi-
tional volume of liquid, the weight of which




-

- M/—that is, the weight lost by M.
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equals the difference of weights Iost by M and
Therefore,
if the float in this case 18 made as in I'ig. 2,
the float will always be sinking down dlS-
tances u]ual to the length burned away by M
or M/, and therefore the burning-points of M

and M’ will be constantly kept “at the same

lmin’ht and at the same distance apart, as in
Ifg, 2,

Ifin both ficures we take into account the
small {friction of IR, the volume of € has to be
slightly modified, so as to enable the buoy-
ancy to overcome said friction also. If the
electrodes are not made so as to burn equal
lengths in the same time, neither the condi-
tions of equilibrium nor the direction of the
motions of M C M in Figs. 1 and 2 will
change; but in order to make the regulator
0]}61"{1’[1\*{,, it will be necessary that the two
electrodes traves at two different speeds, whose
relation will be known. This will be easily
attained, substituting two proper blocks of
pulleys for pulley R, the construction of which
blocks will be determined by the above-men-
tioned known relation. |

In Ifigs. 3 and 4 we represent instances
wherein the positive electrode is on top and

the negative one below, W hereasin Ifigs. Tand

2 the reverse holds tr m InIig. s, Alb the ves-
sel containing theliquid B, Vs theneg&tive
clectrode, supported by the float U, which car-
ries an upright rack, W. This rack acts upon
the toothed wheel 20, which 1s supported by X,
or otherwise, as long as its axis is stationary.
Satd wheel transmits 1ts motion to the rack
WY parallel to and rigidly connected to elec-
trode V. Thus, when the rack W risesa cer-
tain distance the rack W/ will fall an equal
distance. V7 orits stem must runin a groove,

eollar, or guide of any kind, with a friction

such that 1t will not fall down, and that a very
small strain on wheel 20 will move W/ V/,
Proper guides, Y Y/, and supports may, of

course, be inserted, so as to steady cfiectively

the apparatus.

Let us also suppose, as premised in IFigs, 1
and 2, that the electrodes are such that they
will burn away equal lengths in the same time.
When the electrodes begin to burn, € will be
subjected to an upward force equal to the
welght lost at Vi bat at the same time, as 1t
has to perform Smne work in moving ¢, it will
be also subjected to a downward pressure rep-
resented by said work, and which can casily
be estimated, and be represented by a second
welght. Therefore the float will be subjected
to an upward force represented by the difter-
ence of said two weights. Then, 11 the float
is such that the ngjht of the hquul displaced
by a certain length of 1t be cqual to the ditfer-
ence of the weight of an equal length of V
and the corresponding second weight above
mentioned, it is evident that every time V
burns away a certain length the float will rise
that same distance, and consequently the burn-
ing ends of 'V and V/ will be kept constantly

|

!

at the same distance apart, the same as in
Iigs. 1 and 2.

We may substitute for the wheel « of g,

3 a lever, having its fulerum where the axis of
w 18, as bh(}“ n in Ifie. 4, in which the rack Y
of If1g. 3 18 ﬂ‘lbbtltlltl%d by a simple rod, (repre-
sented by letter Z,) which hifts the right arm
of the lever Z', the left arm of which will be
pushing the rod Z* downward. The oper-
ativeness and resalts of the deviece shown in
Ifig. 4 will be like that of Fig.3. In bothiig-
ures we may also reverse the positions of the
clectrodes, which cannot be done i Ifigs. 1
and 2, The upper ends of Z and Z° in Ifig
4 may be of any econvenient shape. Theyare
represented as having little rollers, so as to
make the operation tree from friction. 11, In
Fig. 3, we insert two or more wheels, with or
without pinions, between W and W/, or 1f, in
IMig, 4, we change the relative distances from
7 and 7 to the fnlcrum of 7', we will obtain
different speeds for V and V7, :;md In any pro-
portion required. Thm will be necessary when
the electrodes are such that they do not burn
equal lengths at the same fime,

The ditferent parts of our regulators Ill“L} all
be made of good conduetors or “bad conductors
of electricity; but care should be taken to
have the two electrodes properly isolated from
each other, so that the current cannot pass
except between their free ends.

Having fully described ourinvention, what
we claim as new, and desire to secure by Let-
ters Patent, 18— |

1. The combination, with a float-regulator
which adjusts the electrodes in burning posi-
tion, of an optical regulator adapted to move
the electric lamp in compensation for any
change 1n position of its electrie are, substan-
tmllv as set forth.

. The combination, with a float-regulator,
eapable by means of & single foat to adjust
the electrodes in burning position, of an opti-
cal regulator adapted to move bodily the elec-
tric lamp, so as to compensate for any change
in location of the center of 1its electric are,
substantially as set forth.

3. In an electric-light regulator, the combin-
ation, with two clectrodes located one above
the other, of a single float buoyed in liquid,
and adapted to maintain saiwd eleetrodes in
burning position, substantially as set forth,

4, An optical clectrie-light regulator, con-
sisting essentially in the combination, with
mechanism capable of adjusting the lamp by
means of the expansion of suitable substances
when subjected to heat, of a lens, or its equiv-
alent, which concentrates light upon said
mechanism as the cenfer of the electric are
may vary inits position, thesame being adapted
to maintain said are-center at a practically
constant point, substantially as set forth.

5. In an optical electrie-light regulator, the
combination, with a lever adapted to adjust
the lamp, and lever-actuating mechanism
which operates by means of the expansion of
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suitable substance when subJected to heat, of lamp in direction opposite, butin degree equal
- a lens, orits equivalent, which converges hnht to the movement of szud electrlc arc, substan-

upon said mechanism as the center of the elec-
tric arc may change its position, thereby caus-

ing the lamp to move in compensation for any |
‘such are movement, substantially as set forth. -

6. In an optical electric- light regulator, the
combination, with a lever Whlch supports an
electric lamp on one arm, and mechanism
adapted by means of the expansmn of suit-
able substance when subjected to heat to act-
uate the other arm of thelever, of alens, or
its equivalent, which directs the light of the

varying arc- center upon said lever- -actuating

mechanism, and thereby adjusts the lamp in
compensmon for the change in position of
1ts electric are, substantially as set forth.
7. In an optical electric-light regulator, the
combination, with a lever which supports an
electrie- lamp on onearm, and adjusting devices
which, by means of the expansion of suifable
-Substances when subjected to heat, actuate the
other arm of the lever respectwely, 1n opposite

~ directions, of a lens, orits equivalent, which

directs the light of the varying center of the
electric arc, respectively, upon “said adjusting
devices, the same.being adapted to move the

y

| tially as set forth.

8. The combmatlon witha honzontally -piv-
oted lever, which supports an electric lamp on
one arm, Whlle the other arm is suitably coun-
terbala,nced, together with upper and lower
pistons and piston-rods which move the latter
arm 1n opposite directions, of independent
tubes filled with liquid which expands when
subjected to heat, and in the lower extremities
of which said plStOﬂS and piston-rods have
actuating movement, the same being, in con-
nection with & statlonaw lens, or its equiva-
lent, adapted to.focus light from the center of
the electric arc as the latter may vary in posi-

| tion, respectively, on the upper or opposite ex-

tremities of said tubes, substantlally as set
forth. | |
In testimony that we claim the foregoing,
we have hereunto set our hands tlus Oth day
of December, 1878. -
EUSEBIUS J. MOLERA.
JOHN C. CEBRIAN. |

Witnesses:
IF. O. WEGENER,
THOMAS D. GRAHAM.
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