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UNITED STATES

FRANCOIS LOUIS SAUTTER, or PARIS, FRANCE, ASSIGNOR TO SAUTTER

PATENT OFFICE.

>

HARLE & CO., OFF SAME PLACE.

ELECTRIC-ARC LAMP.

SPECIFICATION forming part of Letters Patent No, 456,598, dated July 28, 1891.

Application filed December 18, 1890, Serial No, 375,132, (No model) Patented in France April 22, 1890, No. 205,215, and in Eng-
‘ land Angust 11,1890, No, 12,632,

- To all whom it may conceri:

Be it known that I, FRANCOIS T.OUIS SAUT-
TER, a citizen of I'rance, residing at Avenune de
’Alma 14, Paris, France, have invented certain
new and useful Improvements in Electrie-Arc
Tighting; and I do hereby declare the follos-
ing to be a full, clear, and exact description
of the invention, such as will enable others
skilled in the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, and to letters
or figures of reference marked thereon, which
form a part of this specification.

The invention has been patented in France
April 22, 1890, No. 205,215, and in Kngland
August 11, 1890, No. 12,532.

The presentinvention has forits object im-
provements in electric-are lamps, and relates
especially to the automatic maintenance of
the luminous point in the focus of the appa-
ratus in which the lamp is placed, whether a
light-house, a projector, or any other.

Up to the present time the fixity in space
of the luminous electric focus has only been
obtained by the simultaneous approach of the
two carbons at an equal speed when an alter-
natingeurrentisemployed, producingan equal
expenditureof the electrodes, or with unequal
speeds proportional to the expenditure of the
electrodes when a continuous current is em-
ployed. When in consequence of the break-
ing of oneof the carbons or from a speed of ex-
penditure different fron that which had been
expected, or perhaps from a defective initial
position given to the electrie focus, this is not
in its normal position, it is adjusted to it by
hand by means of suitable mechanism while
observing an image of the flame projecting
upon & screen upon which the focal plane has
been marked by a line.

The invention is an arrangement which re-
sults in the automatic replacing of the lumi-
nous facet of one of the electrodes to the po-

sition which has been assigned to it when for.

any reason it hasleft it. The position of the
other electrode is regulated by the variation
of the intensity of the current or counter elec-
tromotor foree of the voltaic are,so as to main-
tain a constant separation of the carbonsdur-
ing work., Thesudden separation of the elee-

trodes at the moment of lighting is brought
about by the application of an electromotor
mechanism to one or other of the carbons.
Again, in order to obtain the fixity of the vol-
taic arc, I employ, as I describe farther on,
one or more solenoids or permancnt magnets
or tubular electro-magnets.

My invention isrepresented in the annexed
drawings, in which—

TFigure 1 is a section of my regulating-ther-

momotor. TFig. 2 is a plan. Tig. 3 is an ¢le-
vation. Figs. 4,4% and 5 show details. T'ig.

6 shows one of the arrangements of the elec-
tromotor actuated by the thermomotor-regu-
lator and the necessary connections. Fig. 7
shows another arrangement of the apparatus
working with a counter-weight. Figs. 8, 9,
and 10 show different positions which the car-
bons may occupy.

In Figs. 1 to 5, A is a screen; B, an exten-
sible metallic wire; C C, straining-screws; D
D, serews for clamping the straining-serews
C C; E, contact-lever, against which the mid-
dle part of the wire B rests; If, support for
the lever; G, isolating supporting-plate; IT,
spring serving to hold the lever Ii in close
contact with the middle part of the extensi-
ble wire; T and J, contact-serews; I<, support
for the serew J; I, isolating supporting-plate
for the screw J; M, fixed support of the regu-
lator; 1 and 2, carbons.

In Tig. G, D is the case of the lamp; Q, the
platform supporting the electromotor R; +,
armature of the electromotor; s, ratchet-nut
on the screw S, serving to approximate the
carbons. Thedetails of the ratchet arrange-
ment are wellknown, T7Tis the lighting elec-
tro-magnet; ¢, armatuve of the eleetro-mag-
net T #, counter-spring of the lighting elec-
tro-maguet; U, carbon-carrier; u, stem of the
carbon-carrier, moving vertically in the screw
S; 1/, stop limiting the movement of U 1,
carbon; 3, controlling-solenoid; M, regulat-
ing-thermomotor; N, support for the regula-
tor; O, wire leading from the negative pole of
the are.

In Fig. 7, P’ is the case of tle lamp; Q, the'

platform supporting lifting mechanism; W,
a counter-weight; R/, electromotor operating
the lever V for disengaging the stop-lever V’;
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X, guide-stem supporting the lighting elec-
tro-magnet T and the carbon-carrier U; {, ar-
mature of the lighting electro-magnet; ¥,
counter-spring of thelighting electro-magnet;
U, earbon-carrier; u, stem of the carbon-car-
rier, moving vertically in the stem X; «/, stop
limiting the movement$ of w; 3, controlling-
solenoid; M, the regulating thermomotor; N,
support for the regulator; O, wire leading
from the negative pole of the are.

In Figs. 8,9,and 10, Lrepresents positive car-
bons; 2,negative carbons; 3, controliing-sole-
noids.

Action of the apparatus—As long as the
luminous facet of the lower carbon 1 is on the
level of or above the upper edge of the screen
A it is seen by the wire B and heats it. The
heated wire lengthens, and as the position of
its ends doesnot vary it bends and allows the
flexible lever E, which the spring II presses
against the middle part of the wire, to move.
This displacement multiplied by the lever
breaks the contact between the end of the
lever and thescrew J. If the luminous facet
of the lower carbon descends below the upper
edge of the screen A, it is no longer seen by
the wire, which immediately cools, contracts,
and pressing upen the flexible lever E dis-
places it and re-establishes the contact be-
tween its lower end and the screw J. Then
the current passes and actuates the electro-
motor R, T'ig. 6, or the electromotor R/, Iig. 7.
The electro-magnet aceording to Fig. 6 moves
a driving-pawl, which acts upon the ratchet-
nut s to cause the displacement of the screw
S. Thatof Fig. 7lifts the stop V' and, setting
free a clock-movement driven by a weight W,
allows the carbon to beraised. When in con-
sequence of its movement the luminous facet
is again seen by the wire, this becomes heated,
lengthens, and yields, the flexible lever is
again displaced, and the contact with the
screw J ceases. The contact with a screw I
placed in front of the first may be utilized to
send the current into a second mechanism
similarto the first, but acting in the contrary
direction to lower the carbon in place of rais-
ing it.

The electromotor R may be employed to
raise, instead of the carbon-holder, a movable
support upon which the lamp stands.

The heating of the wire B may be obtained
either by the direct radiation of the lumi-
nousfacet, as deseribed above, or from the pro-
jection upon the wire of an image of this
facet obtained by means of a lens suitably
arranged or of a reflector. Thisarrangement
allows of the regulating thermomotor being
placed at a greater distance from the lamp
and of increasing its sensibility by enlarging
the image of the lumincus point. The wire
B may be replaced, if desired, by any other

_analogous thermomotor serving the same

65

object. )
The mechanism for separating the carbons
at themomentof lightingoperates as follows:

When the principal eurrent is sent to the
lamp, (the carbons being in contact,) it passes
in the electro-magnet T T, Figs. 6 and 7,
and this attracts the armature ¢, overcoming
the action of the antagonistic spring ¢, and
separates the carbons. The current which
acts upon the electro-magnet R, ¥Fig. 6,or R’,
Fig. 7, is a derivation from the prineipal cur-
rent obtained by known means, which it is
unnecessary to describe.

In Figs. 8, 9, and 10, I have represented
different positions of the carbons. Around
one of the electrodes I arrange one or more
solenoids concentrically with respect to the
electrode or electrodes or in any other posi-
tion. The solenoids have for their object to
impress upon the arc a movement of rotation
centering it consequently upon the axis of
the magnetic field created by the solenoid.
In this manner the carbons are maintained of
a constant and uniform shape. TFig.8 shows
a solenoid 3 concentric to the positive lower
carbonl. Itseffect istoinsure the horizontal
and central position of the crater. Fig. 9
shows a crater maintained in an oblique po-
sition. TFinally, Fig. 10 shows two carbons,
which in place of being arranged upon the
same axial line form an angle between them.
This arrangement is rendered possible by the
employment of the solenoids. I may also in
place of the solenoids employ permanent mag-
nets or tubular electro-magnets for centering
the arc.

In certain cases it is convenient to rotate
the two carbons or one of the two only upon
their longitudinal axis, so as to insurean ab-
solute uniformity of figure. = This result may
be obtained by means of any suitable mech-
anism.

The arrangement which I have described,
and particularly the automatic regulator, may
be applied to lamps working with alternating
current as well as to lamps with continunous
current. ’

Having now particularly described and as-
certained thenature of mysaid invention and
in what mannerthe sameis to be performed,I
declare that what I claim is—

1. In combination, in an electric-are lamp,
an electromotor for regulating therelative po-
sitions of the electrodes, a lever in the circuit
of said motor to make and break said cireuit,
and a device for controlling the position of
said lever, consisting of a wire orpiece of ma-
terial sensitive to the heat or light of the are
and adapted to move the said lever, substan-
tially as deseribed. ‘

2. In combinaticn, in an electric-are lamp,
an electromotor for regulating the positions
of the electrodes, a flexible or expansible wire
B, sensitive to the heat orlight of the arc
and arranged to be affected thereby,acirenit-
breaker controlled by the movements of said
wire, and a screen between the wire and the
are, substantially as described.

3. In combination, in an electrie lamp, an
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electromotor for regulating the positions of
the electrodes, and a regulator for said mo-
tor, located in the cireuit and to make and
break contact, said regulator being in turn
controlled and operated by the heat or light
of the are, substantially as described.

4. In combination, the electrodes, the stem
X, the elock mechanism for raising said stem,
the stop V’ for holding said mechanism in
check, the electro-magnets R’ in shunt for
controlling the position of the stop V’, and
the thermo-regulator controlling the eircuit
of the magnets R/, said regulator being con-

trolled by the heat or light from the are, sul-
stantially as described.

5. In combination, in an arc lamp, the car-
bon-electrodes placed end to end, and solen-
oids or magnets encircling said electrodes in
proximity to the are, substantially as de-
seribed.

In testimony whereof I affix my signature
in presence of two witnesses.

FRANCOIS LOUIS SAUTTER.

Witnesses:

G. DE MESTRATL,
- Rosr. M. HooPEeR.
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