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UNITED STATES PATENT OFFI‘@E

1

JOSEPH BARBE FOURNIER, OF PARIS, FRANCE..

| ELEOTRIC-ARC LAMP..

932,773.

To all whom it may concern: ,

Be it known that I, Josers Barse Four-
NIER, citizen of the French Republic, resid-
ing at 62 Quai des Orfevres, Paris, France,
have invented certain new and useful Im-
provements in Electric-Are Lamps, of which
the following is a specification.

This invention relates to electric arc lamps.
and particularly to regulators therefor, and
the primary object of the same is to bring
the mechanism of regulators into operation
by the electro-magnetic or electro-dynamic
action of the current.: _ '

The regulator forming the subject of this
invéntion is controlled by the heat evolved
from the current and is based as to its opera-
tion on ‘the principle of the manometric tube
which loses its form under the variable ac-
tion of the pressure which is exerted on its
walls. - "

The drawing shows an elevation of an are
lamp ‘embodying the. features of the inven-
tion. . - o ‘

If a certain quantity efa voltatile liquid be
confined within a curved elastic tube and if
one of the ends of this:tube be fixed, the
other énd will remain motionless so long as
the elastic force of the vapor in the interior
of the tube remains constant. To-each value
of this elastic force there corresponds a de-

“termined position of the free extremity. As,

on the other hand, this elastic force depends
on the temperature, it will be readily under-
stood that if the temperature of the tube be
caused to vary, its free end will be displaced
by an amount proportional to the difference
of temperatures and to' the length of the
tube; when heated, the free extremity moves
away from the fixed point and Wwhen cool the
extremity draws mear to the fixed point.
Another arrangement which has the advan-

““tage of not. appreciably heating the autemo-
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tor tube and which therefore obviates all
fear of fusing the solderings on this tube
is the following: : :
" The automotor tube a communicates with
a spiral tube ¢ of suitable diameter, and is
completély filled with -a stitably selected
liquid, the volume of which is such.that-it
entirely fills the autometor tube plus a por-
tion of the capacity of the spiral tube ¢.” A
spirally wound resistance wire b which may
be of ferro-nickel or other metal of suitable
resistance, furnishes the heat necessary for

the movemerits of the atltgrnotox' tube. This’
.- -resistance is interposed in the

‘spiral ¢ so’
,'/g’g,upxl At

R o

" Spécification of Lettérs Patent

‘that, its coils or spires 'altemé’,te_wmﬁu”tﬁé,

“electrically insulated from .the: spiral «

| causing the carbons to approach,
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spires of said spiral ¢. This resistance is =

any suitable means. R

it will at once be understobd ‘that
system is constituted in such a-way t
body of the manometric tube ¢ is fille

liquid, and the spiral tube ¢ is Only‘part‘lgll-ji; o
filled ‘with the same liquid, the vapor of g5
the liquid whicly is- formed in the small tube. ~*

¢ pressing upon the, slepder h wid “column

which it contains, and in c¢onséquénce-of the &

part of the liquids, the automotor tube does

not become appreciably heated. It is+the *

same when the body of the manometric tubé

‘slight calorific conduectibility of the greater

is filled with mercury. or with anyother ma-

terial not miscible with' the volatile lig
contained in the spiral tube?. . ...

Ty

A coil ¢ is connected in series with magnet

7 and the arc, and in.the interior of this coil

is a bar % of soft irop; said bar being free
to oscillate in the direction of its axis under

the influence of the variations of the
tensity of the current. ~This bar is'¢
nected to a mercury cup-=z and when -

intensity of the current diminishes the lower

extremity of said Dbar comes into contact

with an alined extremity of',the,'régulatii_{lrg"

screw n. connected “electrically to'the e

ductor as at 7. When this contact is estab; -

lished the current flows through the:con-
ductor o, m, k, I, and a smail ‘portion only

of the cirrent continues to travérse the re’ :

sistance D, a resistance R being interposed °

oses, thus
il

in the line & The {ube ¢ then ¢

the intensity of the current in
bat % is raised and contact betwed

extromnity thereof and the screw 7 18 broken
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aiid the whole current then pas 565 into
spiral coil or resistavce ¢. Thie separat
ofthe carbons and their movenients car
regulated at will by operating the ser
The several parts are électrically, connéc

as shown and will: positively operate to at- ‘

tain the result sought. The tube
ranged as just mentioned, constitut
erful automotor apparatus controll:
heat. i ] _
end of the tube, it is preferred that the free
end of the tibe act upon one of the ends of
a system7of . articulated levers d, e,.f, the
other extremity iof which carries a pawl. g
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-which turne the ratchet wheel 4.

¥

To utilizé the movements of the frée
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" This ratchet' wheel A4 is ‘preven}ted:‘ from:

'



_pawls’ coiiperating' therewith that the pawl |
g ‘will freely ride over the teeth of the
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‘priate length. The following liquids may be
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_carbonic acid, etc.

On the axis of the ratchet wheel 4, which is
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~ bobbin ¢ -which controls the motion of the
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“the carbons to advance, is such thaiythese
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~employed indiscriminately with continuous

55

60

. positively engage and actuate the said ratchet

ratchet wheel %, and to expose the spiral ¢

turning ‘backwardly or. having back lash by
a suitable stop pawl ¢’ so as to avoid move-
ment of the carriage 3 and its carbon after.
adjustment and which might ensue from
gravitation due to the weight of -the said .

carriage and carbon. , It will be understood
~in the operation of the ratchet wheel and

ratchet wheel in moving in one direction gnd
wheel when moving in the opposite direction.
.~ To apply this automotor apparatus as a
regulator for arc lamps, ‘it is sufficient. to
control the. carbons by the rotation of the

to action of ‘heat. - .

- The force produced: by the displacements
of the tube ¢ and the amplitude of these dis-
placements may be regulated by suitably
choesing the liquid to.be introduced into the
tube, and by -giving to this latfer an appro-"

employed: glycerin, water, alcoboly ether,
chlorid of ethyl, chlorid of methyl, ammonia,

The automotor tube e and its resistance
tube ¢ are fixed to the-cover of the casing .

actuated by the tube ¢, are mounted two
pulleys z over which pass the cords 1 and 2
supporting the carbon holders. These latter
are insulated from the adjacent parts by
rings of steatite or other insulating. sub-
stance, and are connected to1Wwo carriages 3
and 4 provided with friction wheels, rolling-
between two vertical uprights 5 and 6. The

tube, is suitably insulated and is fixed to the
bottom of the casing #. 'An electro-magnet 7
dets on its armature & and attracts the rod 9.
11 while the carbons are in’contact, the cur-
rent be switched o, the pulley 10 fixed at the
upper part of this rod will cange the cord 1,
supporting the positive carboncholder, to
bend and separate the earbons. “The travel
of this electro-niagnet, combined -with the
amount which the tube while cooling causes

latter always return to contact, whénythe
o e v T
tube has cooled. This type of lamp may ve

currents or with alternating currents; it is
sufficient to suitably choose the diameters for
the pulleys over whieh the ‘carbion holder
cords 1 and 2 pass. - o

The complete cycle-of opération of . the

Jamp is as follows: Let it be assmmed that o

the Jamp is burning, and under such ¢onds

. L " |
tions when the intensity of the current di- |

- 983,778

" nesses.

I

minishes the oscillating bar % in the coil 4.

_comes - inte- contact with the regulating

“serew ‘5, a8 hereinbefore noted. When this
contact i established the current flows
through the conductor, to. which the screw. n
is “electrically- connected and only a small

portion of the current continues to- traverse.

the resistance b, and the. tube a-then closes
-or contracts, thus actuating the ratchet
wheel -A and pulleys 2z to cause the carbdns
to approach through the movement- of the
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cords 1 and 2 engaging the pulleys, When . '

‘the intensity of the current increases, the
oscillating bar m in the coil ¢ is-raised, and
contact with the screw n.is broken, and the

~whole current then passes into the resistance.

b, and under the latter conditions the free
end of the. automotor tube ¢ open and the
‘carbons are separated. . < .

Having thus described the invention, what
is'claimed as new 1s: - ~ ’ ‘
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1.-A regulator for arc lamps including an -

automotor -tube, a spiral tube connected to
the automotor tube, a resistance conductor

int rposed between the spirals of the latter

tube and insulated therefrom, the said auto-

motor tube being filled with a volatile liquid,
a ratchet wheel cotperating with .the auto-
motor” tube, an arm _pivotally iassociated

with said ratchet wheel and carrying a pawl

85 .

go-

for: engaging the ratchet wheel, a plurality

of levers having connection with the pivotal

arm and the frée end of said automotor tube .

for regulating the lamp, pulley devices ac-
~tuated by, the ratchet mechanism, and mov-
able carbon controlling means having flexi-
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ble connections engaging the pulley devices. °

9. A rvegulator for arc lamps including
an automotor tube, a ‘spiral -tube having
connection with sald automotor tube, a re-
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‘wistance “conductor interposed between the

spirals of the latter tube and ingualated

therefrom, a rotatable device carried by one.

end: of the antomotor tube and movable in
accordande with the expansion and contrac-
tion of said automolor (ube, pulley devices
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operated Dy said rotatable device, movable

| carbon carriers having flexible means en-
‘gaging the said pulley dévices, and means

operated by an electro-magnet for modify-
“ing the tension on the said flexible means

to move one of the carbon carriers and: sep-’

arate the carbons. _ ) .
“Tu testimony whereof T have hereunto set
my hand in presence of two subscribing wit-

JOSETPH BARBE FOURNIER.
Witnesses: . A A
OPATL IY, PAquEr,

- Arrrep Frey.
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