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UNITED STATES

PaTeENT OFFICE.

ROYAL E. BALL, OF NEW YORK, N. Y.

ELECTRIC-ARC LAMP.

SPECIFICATION forming part of Letters Patent No. 472,747, dated April 12, 1892.
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To all whom & may concern:

Be it known that I, RovAL E. BALL, a eiti-
zen of the United States, residing at New York
city, county and State of New York, have in-
vented certain new and useful Improvements
in Electric-Are Lamps, of which the following
is such a full, clear, and exact description as
will enable any one skilled in the art to which
it appertains to make and use the same, ref-
erence being had to the accompanying draw-
ings, forming part of this specification.

The object of my invention is to prolong |

the life of the carbon,so that, for example, an
ordinary single lamp may be made to burn
twice (or more) as long as heretofore. This I
accomplish by reciprocating or swinging one
of the carbons forming the electric arc across
the arc or in a direction transverse that in
which the carbon is fed, the reciprocating or
oscillating ecarbon being made with a greater
cross-section than that of the other carbon.

In the aceompanying drawings, in which I
have illustrated a type of my invention, Fig-
ure 1is a side view of an electric-arc lamp
provided with my improvements, the upper
portion of the lamp containing the carbon-
feeding mechanism being broken away. Fig.
2 is a side view of a portion of an electric-are
lamp previded with my improvements, and
Fig. 3 is a view of the same with the re-
ciprocating carbon swung aside to one limit
Tig. 4 is a view in section
on a vertical central plane indicated by line
44, Fig.2. Fig.51is a perspective view of the
ends of the two arc-forming carbons, showing
the shape and relative proportions of the car-
bons that may be used.

Referring to the drawings, in which like
numbers of reference indicate like parts
throughout, 6 designates an electric-arc
lamp having a lower carbon 7 of the ordinary
pencil form and provided with a carrier 8 for
the upper carbon, which earrier may be con-
nected with and controlled by any well-known
mechanism for regulating the are, 9 being the
casing inclosing such regulating mechanism,
whieh is not shown.

The upper carbon 10, which is mounted
upon and operated by the carrier 8, is recip-
rocated or swung so as to move laterally or in
a direction transverse its length, so that this

carbon may be moved periodically across the
arc as it is moved vertically or fed. The car-
bon 10 is made, preferably, flat and is of a
considerably-greater cross-section than that
of the lower carbon, being twice (or more) as
great, as may be desired, By makingitabout
as thick as the diameter of the lower carbon
and forming it flat the lateral or shifting
movement of the carbon can always be in the
same plane, though of course this may be de-
parted from in earrying out the invention.
The reciprocating or swinging action of the
upper carbon is not limited to any particular
means, and I have herewith shown two ways
in which it may be operated. ;
Referring to Fig. 1, the carrier 8 comprises
a fixed horizontal bar or plate 11, from which
is swung a parallel bar or member 12 by
means of links 18, pivoted at their respective
ends to the said bars 11 and 12, respectively,
in such a way that the lower bar 12 in swing-
ing may always maintain a horizontal posi-
tion. TFrom the bar 12 of the carrier depends
the npper carbon 10, which is made fast there-
to by a set-secrew 15. As the bar 12 recipro-
cates horizontally from side to side, the car-
bon 10, carried thereby, will be likewise re-
ciprocated from side to side and will remain
perpendicular during such movement. From
a suitable point on the laterally-movable part
of the carrier extends an arm 16, which is pro-
vided with a stud or pin 17, having, prefer-
ably, an anti-friction roller adapted to travel
through a vertically-arranged cam-groove 18,
which is formed in a plate 19, secured to-one
side of the lamp. This cam-groove is formed
with a sufficient number of bends or turns of
equal curvature to move or reciprocate the
carbon 10 over a prescribed and uniform
range of movement periodically as the car-
bon is moved vertically in its feeding motion.
Of course any form of cam or equivalent
thereof may be used instead of the cam-groove
shown in order to produce the requisite move-
ment of the carbon to pass it across the are.
In the forin of the device shown in Figs. 2
and 3 for effecting the periodic mnovement of
the upper carbon across the arc the carbon
is swung on a shaft or pivot 20,to which it i
tightly secured by means of a set-screw 15.
This shaft 20 is loosely mounted upon the
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carbon-carrier 8 by passing through an eye 21,
formed therein, and the arm 16, which ‘en-
gages the cam 18, is made fast to this shaft.
In this way as the carbon-carrier moves ver-
tically the arm 16 will be rocked by the cam,
whieh will serve to roek the shaft 20 in its
bearings on the carrier 8, thereby,swinging
the carbon 10 from side to side periodically.
In this form the high parts of the cam 18 in-
crease in height as the lower end of the cam
is approached, as shown in Figs. 2 and 3, in
order to give a longer stroke or range of move-
ment to the carbon as the same is shortened |
by being consumed by the are.

Flom the foregoing” description the opera-
tion of the 1nvent10n will be evident. Asthe |
upper carbon wastes away and is fed to the
arc it will be periodically reciprocated or
moved across the are,so as to consume one
portion thereof and then the other, it being
of a greater cross-section than the lower ear-
bon, as above stated. Considering Fig. 1, as

the upper carbon is moved downwardly the |

carrier and carbon are gradually moved to
the left hand of said figure into the dotted-
line position,at which tlme the arm engaging
the cam is in the position shown in dotted
lines, and as this downward movement con-
tinves the carbon is gradually drawn over to:
~ward the extreme right-hand limit of move-
ment, which limit corresponds with that of
the left hand, as will be readily understood
from Figs. 2 and 3. As the upper carbon is
fed downwardly it is gradually moved from
the position shown in Fig. 2 to that shown in
Fig. 3, which latter is the extreme limit of
movement in one direction. The further
downward movement of the carbon moves it
in the other direction, and so the periodic
movement is kept. up while the carbon lasts.
By making the cross-section of the reciprocat-
ing carbon twice as great, forinstance, as that
of the lower one the life of the upper carbon
may obviously be doubled.

As before stated, my invention is not lim-
ited to any particular means, but is of a broad
scope, ashereinafter pointed out in the elaims.

Having thus deseribed my improvements |

in electric-are lamps, what I claim as my in- |
ventlon, and desire to secure by Letters Pat-
enf, is—

1. An electric-are lamp having a carbon re-
clproeatmv or swinging transverse the dlrec-
tion in whiech it is fod.

2. An electric-are lamp having a re(‘,lpro-
cating or swinging carbon moving periodi-
cally across the arc.

8. In an electric-are lamp, the combination,

472,74%

with a lower carbon, of an upper carbon pro-
vided with feeding mechamsm and adapted 6o
to remprocate or swing transverse the direc-
tion in which it is fed and means for recipro-
cating or swinging it as it is fed.

4. In an electrle -arc lamp, the combination,
with a lower car bon, of an upper carbon pro- 65
vided with a feedmv mechanism and adapted
to reciprocate or swing transverse the direc-
tion in which it is fed and a cam or itsequiv-
alent and an arm engaging said cam and con-
nected withand contr ollixw the reciprocations 7o
or swinging of the upper earbon whereby as
the upper carbon is fed to the arc it may be
automatically reciprocated or swung across
the same.

5. In an electric-arclamp,the comblnatlon, 75
with a Iower carbon, of an upper carbon hav-

ing a cross-section twice (or more) as great as
the cross-section of the lower eatbon and
adapted to reciprocate or swing transverse
the direction in which it is fed. 8o

6. In an electrie-arc lamp,the combination,
with a lower carbon,of an upper carbon pro-
vided with feeding mechanism for raising and
Towering it and a vertically-arranged cam or .
cam-groove and an arm engaging said cam 85
“and connected with and controlhng therecip-
rocations or swinging of the npper carbon,

" whereby as the upper carbon is raised or low-

ered it may be reciprocated or swung across
the are.
7. A carbon-carrier foran electuc—arc lamp,

.90

- comprising a horizontally swinging or recip-

rocating bar or member upon which the car-
bon is mounted.

8. A carbon-carrier for an electric-areclamp, 95
comprising an upper bar and a lower bar
swung thereto by links, so as to move in the
horizontal and carrying the carbon.

9. In an electric-arc lamp, the combination,
with a carbon-carrier comprising an upper roo
bar and a lower bar swung thereto by links
S0 as to move in the horizontal and earrying

' the carbon, of means for swinging or recipro-
“cating said lower bar for moving the carbon

across the are.

10. An electric-arc lamp having a carbon
: moving laterally to and fro so as to periodi-
 cally move across the are.

In testimony whereof I have hereunto set
' my hand, this Tth day of October,1891,in the 10
preqenee ‘of two subscribing witnesses.

ROYAL E. BALL.

‘105

Witnesses:
‘WiLLis FOWLER,
HosroRrD B. NILES.




