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Application filed Augnst 13, 1883.

To all whom it may concern :

Be it known that we, ANDREW GRAY, of
(lasgow, in the county of Tanar Ik, North Brit-
aln, assistant to the professor of natural phi-

5 IOSOPhy in the University of Glasgow, and
THOMAS GRAY, also of Glasgow, aforesaid,
electrician, hfwe invented Improvements 111
Apparatus for Regulating Electric Lamps,

(for which we have received Letters Patent of |

10 the United Kingdom of Great Britain and ire-
land, No. 3,441, “dated J uly 20, 1882 ,) of Whleh
the follomng 18 a Specl catlon |
Our said invention relates to apparatus for
regulating electric lamps. | |
To regulate the feed of the carbons in an
electric 1'me we use a retarding device con-
sisting of a hollow druom for med by a single

15

“hollow c¢ylinder, or having a hollow space De-

tween two coaxial cylinders of different di-
20 ameters, or the hollow space within which 18
divided into two or more cellular spaces by
partitions properly placed. These cellular
spaces are partially filled with a suitable
liguid and communicate with one another by
25 small apertures in the paltltlons When this
drum is moved round in any direction by the
action of a turning-couple, which may be sup-

plied by the carbons and their holders in an

electric lamp, the liquid applies an opposite

20 couple resisting the motion. If the magni-
~ tude of the tuming-couple be less than a cer-
tain value depending on the amount and
density of the liquid contained in the cellular
spaces, the wheel will be turned roeund by the

35 couple until the liquid, by being accumulated
in one side of the drum opposes an equal and
opposite couple. The ‘motion thereafter be-

comes uniform, or nearly so, and depends on

the rate of loss of head of the liquid by flow
40 through the aperture. Combined with this,
in the application to an electric lamp, we use

an . apparatus, as hereinafter described, for

further cOntrolling the motion of the carbons
according to the amount of current flowing,
45 80 as to keep the earbons constantly, as neally
as may be, at the desired distance apart. One
convenient form of this apparatus, which may
be used either by itself or in combination with
other apparatus for controlling the motion of

so the carbons, depends on an appllcatlon of the |

(No mnﬂe.l.i Patented in

“of the disk.

as hereinafter more fnl]y described.

England July 20, 1832, No. 3,441.

as ¢ Bmlo“’s wheel,”” which 18 a metallie disk
which can be 10tated round an axis through

‘its center by the action of a pr operly- pheed
‘magnet or magnets on a current of electricity

_ 53
passing between the center and circumiference

We so modify this instrument;
by multiplying the number of disks, and so
arranging the currents through them and the
magnets, as to obtain the power necessary to
separate the carbons when the eircuit 18 first
closed. and thereafter to control according to

60

the str ength of the current the rate of motmn

of the carbons We place the apparatus em-

ployed either in the main circuit or in a de-
rived circuit, as we find convenient. The
form of Barlow’s wheel which we use con-

sists of one metallic disk or a series of metal-

lic disks provided with fixed electro-kinetie -
devices for giving them rotation, and so con- 70
nected up that the power of a single disk is
duplicated by the multiplication of disks.

In the drawings, Iigure 1 is an elevation,
partly in section, of mechanism for controlling
the motion of carbons in an arc-lamp con- 75
structed according to and constituting part of
our present invention. Iig. 2 isa plan of the
same., Ifig. 3 shows the disk connected with
the retarding-drum by a series of gear-wheels.

‘The lamp represented at Figs. 1 and 2, So
Sheets 1 and 2, is suitable for bemﬂ used with
strong currents of electricity, and is regulated
by the electro-magnetic action between the
currents flowing -along a radiuas of each of a
series of metallic disks, «, and a properly-
situated permanent magnet, as in Fig. 3, or
an electro-magnet, b, as “shown in g, 2, 2]
The disks
« are mounted on the same. axis, ¢, 48, Or an
axis geared with, that of the hollow drum d, 9o
(hereinafter more particularly deseribed with
reference to I1g. 3 of the accompanying draw-
ings,) and thedisks havetheirplanes parallel.
The current is sent into the disks ¢ either by
causing their lower edges to dip into cups of g5
mercury e or by means of brushes properly
arranged to make contact on the edges of the
disks «, and are connected togethel metalli-
cally at their centers by their axise. 'Topre-
vent the current spreading in the disks ¢, they ioo
may be cutinto segments in the manner shown

principle of asimilar instrument to that known | at Figs. 1 and 3, the whole of these segments
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remaining connected at the center.
tro-magnet b is made in three pieces, as shown

‘more particularly at Iig. 2, connected to-

gether at one end so as to form a compound
magnet consisting of three straight, flat elec-
tro-magnets with soft-iron cores, set with their
planes parallel and with their cores fixed at
one end to a common end plate of iron. The
colls of these magunets are so joined in cireuit
that the polarity indunced by the eurrent in
the two side magnets is of the opposite name
to that of the central magnet. They arc of
the same length, and have pole-pieces 7 at
their extremities, made so as to give two pairs
of opposing faces parallel to the planes of the
magnets b and sufficiently far apart to allow
the disks ¢ to be introduced freely between
them. The magnets are made sufficiently
broad to give pole-faces long enough to cover
nearly all the available radial spaces in the
disks @, in which the current is at any time
flowing. The disks ¢ are placed between the
opposing faces of the magnets b in such a
manner that the vertical radius joining the
niercury-cup e and the center of the disk « is
parallel to a plane which may bisect the pair
of pole-faces along their lengths. The mag-

. . J
net b can be moved on slides »—thatis to Sy,

drawn to a greater distance from the radius of
the disk in which the current is flowing until
the plane through its poles is at such distance
from the vertical radius of the disk « as to
glve the requisite force. We may suppose
the current from the generator to pass by one
of the cups of mercury ¢ from one of the
terminals of the generator to the disk «;
then along a radial space in that disk to the
center and to the other disk along the axis e,
along the other disk « to the second cup of
mercury, ¢; then to pass through the lamp-
carbons g and 7, and thence Ly the electro-
magnet coils to the other terminal, {, of the
generator, or otherwise, so that the whole or
a convenient portion of the current may pass
through the electro-magnet coils, disks, and
carbons.

In order that the lamp may be used with
other lampsin circuit, a high-resistance coil is
wound round the outside of the electro-mag-
net coils, which is joined up so as to act as a
shunt on the are. This feature is so well
enown that we do not deem it necessary to
show 1t. Theelectro-magneticaction between
the magneticfield and the current in the digks

@ causes them to turn round until the turnin o-

couple 1s balanced by the opposite couple, due
to difference of levels of the liquid 4 in the
two sides of the hollow drum d, and the re-

sultant couple given by the carbons and their

holders j and %. This drum is shown in Fig.
1, Sheet 1. The hollow space I in it is the
annular space between two coaxial eylinders,
m and d. This space is divided into com-
partments by partitions o, all inclined at the
same angle to the radius, as shown, and each

partition 1s picrced at its outer end with a

small orifice, p. In consequence of this dif-

i

The elee- | ference of levels,the liquid fHows throueh the
b o

orifices p in the partition o of the drum ¢, and
the disks « turn round slowly in obedience to

the resultant of theeleetro-magneticand gravi-

tational action. -

The disks actuate the carbons in thefollow-
ing manner: On the disk-shaft is a pinion, #,
gearing into wheel ¥ on a shaft carrying two
drums, # and z, on which cords « and " are
adapted to be wound, respectively. Cordsa’

are connected to the side rods of the lamp, to

which the lower carbon, %, is attached, while
b" is connected to upper carbon, ¢, which
is attached to plate ¢, sliding on rods ¢
By this mechanism any motion of the disks is
communicated to the carbons, rotation in one
direction separating and inthe other approach-
ing them. The electro-magnetic action tends
in thefirst place to separate the earbons ¢ and
h until this action is” counterbalanced by the
gravitation of the carbon-holders 4 and & and
carbons g and %, while the drum d prevents
any great sudden change in the length of the
arc from taking place, thus insuring steadi-
ness of the light. At the same time, if by
any acecident the current ceases to flow, the
difference of the weight of the carbons gand
and their holders 5 and % is sufficient to turn
the drum ¢ so as to close the are. |

We claim—

1. T'he combination, with anelectro-kinetic
device, of a retarding device consisting of a
hollow rotating cylinder divided into com-
partments by a series of perforated radial par-
titions, and containing a suitable retarding-
fluid. |

2. 'The combination, with the carbons of an
electric-are lamp, of electro-kinetic devices
for separating and regulating thiem, and a re-

tarding device consisting of o hollow rotating

cylinder divided into compartments by a se-
ries of perforated radial partitions, and con-
taining a suitable retarding-fluid.

3. T'he combination,with the carbons of an
electric-arclamp,of a pivoted conducting-disk,
an adjacent magnet, and electrieal conneetion
with the axis and periphery of said disk,
whereby the action of the magnet on aradial
current in the disk forms an electro-kinetic
device acting to separate and rvegulate the
carbons. |

4. 'Lhe combination, with electric-are-lamp
carbons, ol a number of pivoted conducting-
aisks, magnet-poles adjacent to each disk, and
axial and peripheral electric connections for
saldl disks, and connecting mechanism,where-
by the combined action of said magnets on

the radial currents passing in said disks acts

to geparate and regulate the said carbons.
5. The combination, with the carbons of an
electric-arc lamp, of a number of pivoted con-

- ducting-disks, axial and peripheral electric

connections for said disks, the actuating-cur-
rent of the lamp passing through said disks
1n series, and magnets adjacent to the disks
for giving rotation thereto, with connecting
mechanism, whereby the combined action of
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said magnets on the radial currents in the | included in cireuit with the carbons, and a re-

disks will act to separate and regulate the car-

- bons.

10

6. The combination, with the carbons of an
electric-arclamp, of apwoted condueting-disk
having axial electric connection, speed-reduc-

ing gear between said disk and the movable

carbons, a fixed peripheral electrical connec-
tion for said disk, and adjacent magnets ex-

ercising an attr active influence on the radial

~currents passing in the disk.

I5

7. The combination, with the carbons of an

electric-arc lamp,of an electric motor, substan- |

tially as described, having a constant rotative
tendency acting to sepamte the carbons, and

| tarding device consisting of a hollow pwoted
eylinder divided into compartments by per-
forated radial partitions, and contammg suit-
able retarding-liquid. 20

In testlmony whereof we have swned our
names to this specification in the presence of
two subscrlbmg witnesses.

ANDREVV GRAY.
THOMAS GRAY.

- Witnesses:
ROBERT ADAM GUNN,
JOHN MADDDR TUDHOPE

o Both of 115 St. Vancent Str eet Glasgow
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