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To all whom Tt may concerr:
Be it known that I, FREDERICK SINDING-

CHRISTENSEN, a subject of the Crown of Den-

mark, and a resident of New York city, bor-
ough of Brooklyn, county of Kings, and State
of New York, have invented certain new and
useful Improvements in Electric-Are Lamps,
of which the following is a specification, ret-
erence being had to the accompanying draw-
ings, forming a part thereof.

- My invention relates to improvements in

electric-are lamps, and particularly to 1m-

provements in devices for feeding and other-
wise operating the upper carbon thereof.
There are three essentials to the efficient op-

eration of an electric-arc lamp of the present

day. First, it is essential that the carbon
points or pencils shall be in contact when
there is no current through the lamp, this
for the reason that contact is required be-
tween the carbon pencils in order to complete
electric circuit when the line is first closed

through the switch; second, it is essential

to draw the carbon pencils apart after circuit
has been completed in order to establish an
arc, and, third, it is essential to feed the
upper and lower carbons together, as one or
both of the said pencils become disintegrated
at the points or worn away from use.

In feeding the carbon pencil to compensate
for loss ithas been common heretofore to hold
the pencils stationary for a while until a cer-
tain amount has been burned away and then
to feed the upper pencil down for a short dis-
tance, to again hold it stationary, and so 1n-
termittently feed and hold the pencil during
the burning of the lamp. The ideal condi-

‘tions are of course an initial separating of the

carbon pencils the exact distance required to
malce the best arc and subsequently arelative
feeding together of the pencils exactly 1 pro-
portion as the distance bhetween the points
tends to become greater, thus maintaining at
all times a uniform arc.

"~ The object of this my present invention 1s
to fulfil the foregoing conditions and to con-
stantly feed the upper pencil toward the
lower one exactly in proportion as the point

to maintaln & uniform arc.

or points wear away or become disintegrated
| 50

1 attain the foregoing by the employment
of a magnetic floating clutch and an electro-
magnet, preferably of the solenoid form, tfor
operating sald elutch.

My invention further consists In certam 55
novel details of construction and combination
of parts, as hereinafter set forth.

I will now proceed to describe an electric-
arc lamp embodying my invention and will
then point out the novel features in claims.

In the drawings, Figure 1 represents a cen-
tral vertical section of an electric-arc lamp
embodying my invention; and Fig. 2isaview
in central vertical section of the same, the
plane of section being taken at right angles 65
to the plane of section of Fig. 1.

In the construction represented in the draw-

60

ings a frame is provided comprising a dia-

phragm ¢ and a strap b, by which the lamp as
a whole may be suspended. A solenoid ¢ 1s 70
arranged upon the suspension -strap 4 and
may be adjustably secured thereto by angle-
brackets d., rigidly secured to the upper face
of the solenoid and slotted to receive bolts e,
tapped into the strap b. A brass tube f, con- 75
stituting a shield or receiver for the upper
carbon pencil ¢, surrounds the carbon pencil
above the diaphragm ¢ and passes through
the solenoid ¢. Secured to the tube fat a

‘point within and in proximity to the solenoid 8o

¢ is a soft-iron sleeve A, which with certain
connected parts constitutes the core or arma-
ture of the solenoid. The sleeve /4 is prefer-
ably wrapped around with a thin sheet of
soft-iron plate formed inblankin substantially S5
the shape of a right-angle triangle, so that
when wound several times around the said
sleeve the wrappine and the sleeve together
will form a tapered core, substantially as
shown. Thesleeve 4 1sfurther provided with 9o
an iron clamp 7, secured around the lower end
of the sleeve /4 and beneath the overwound
portion just described. Two oppositely-dis-

posed arms or levers s, also composed of 1ron,
are pivoted at their upper ends to the said 95
iron clamp and at their lower ends are adapted
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to contact with the lower projecting end of
thesleeve 4. Two oppositely-disposed spring
clamping-fingers % are pivoted at / to oppo-
site sides of the tube /. The upper ends
of the spring clamping-fingers Z engage, re-
spectively, with the lower ends of the arms
or levers 7 and tend to press them inwardly
toward the sleeve /4, while the lower ends of
the spring clamping-fingers . engage the sides
of the upper carbon pencil g. The spring
clamping -fingers £ are preferably made of
brass or other suitable non-magnetic material.

The lower carbon pencil m is suitably sup-
ported by an arm or bracketn, secured to the
diaphragm ¢ of the frame, but insulated ther e~
from. |

The electric connections are as follows: A
wire 0, leading from a source of electric sup-
ply, passes throuo*h suitable resistance to the
solenoid ¢. Thence current passes through a
cuide-collar p, secured to the solenoid or to
the strap § and 1n sliding contact with the tube
7, to the said tube 7, and thence through the
spring clamping-fingers £ to the upper carbon
¢. 'The current returns through the lower
carbon 7, its supporting bracket n, and nega-
tllve wire ¢, back to the source of electrlcal sup-
ply

The operation is as follows: Current sup-
plied to the lamp will pass through the solen-
old, energizing same and causing said solenoid
to attract and lift 1ts core or armature 2, to-
gether with the connected parts, which com-

~ prise the tube #, the clamp 7, the arms or le-
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vers 7, and the spring clamplno' fingers £.
The arms or levers ;5 being composed ot soft
or magnetic iron and bemcr connected to the
core or armature will be Wlthm the magnetic
field and being of the same polarity as the
sleeve will tend bo be forced outwardly or away
therefrom. In moving outwardly they will
act upon the spring clampmo‘—ﬁnﬁers to force
the lower ends thereof against the carbon pen-
cil g, so as-to hold or clamp same to the tube
/- When, therefore, the tube 7 is lifted un-
der such condltlons, the carbon pencil ¢ will
be lifted therewith. The extent of movement
ot these parts is limited by the clamp 7z com-
m?l in contact with the lower face of the solen-
oid e.

By the foregoing it will be seen that imme-
diately after circuit is closed by a suitable
switch in the line the carbon pencil ¢ will be
lifted up the required distance to form the
desired arc. Asnow the lower end of the car-
bon pencil ¢ wears or burns away or becomes
disintegrated the resistance at the arc will be
higher and less current will pass through the
solenmd The magnetic ﬁeld then becommo
weaker the arms or levers 5 will have less
tendency to fly apart and will gradually ap-
proach the sleeve 2 until the weight of the

carbon g will overcome the Iessenmw frictional
hold of the spring clamping-fingers and will
be permitted to teed slightly downward. As

752,005

the carbon pencil ¢ so feeds downwardly the
resistance at the arc is lessened, the magonetic
field strengthened, and the pencil again held by
the spring clamping-fingers. By the forego-
Ing a balance may be effected between the re-
smtance at the arc and the pr essure of the
clamping - fingers, so that the carbon pencil
may be fed downwardly exactly in proportion
as 1t burns or otherwise wears away, and a
uniform arc may be automatically maintained.
When circuit isfinally broken, as by the open-
ing of a switch in the line, the tube 7, with
the armature and its correlated parts, will fall,
and the carbon pencil ¢ will drop into con-
tact with the carbon pencil ., so as to be in
proper condition for the next llﬂ‘htlnﬁ‘ of the
lamp

It 1s obvious that the device herein is capa-
ble of many modifications within the spirit
and scope of my invention and that the fore-
oolng 18 but one embodiment of the same. 1
do not, therefore, desire to be limited to the
preeise details of construction and combina-
tion of parts:; but

What I claim is—

1. In an electric-arc lamp, the combination
with a frame and an electromagnet supported
thereby, of an armature for said electromag-
net, and a magnetic clutch for the movable
carbon of said lamp, comprising a moving
member in magnetic connection with said ar-
mature but located at a point outside of the
direct influence of attraction of said magnet
and operated by the repulsive force exerted
between the armature and moving member,
due to their similar polarity.

2. In an electric-arc lamp, the combination
with a frame and an electromagnet supported
thereby, of an armature for said electromag-
net, and a magnetic clutch for the movable
carbon of said lamp comprising a plurality of
moving members in magnetic connection with
sald armature but located at a point outside
of the direct influence of attraction of said
magnet and operated by the repulsive force
exerted between the armature and moving
members, due to the similar polarity of the
armature and the moving members.

3. In an electric-arc lamp, the combination
with a frame and a solenoid supported thereby,
of a core or armature for said solenoid, and a
magnetic clutch for the movable carbon of the
sald lamp comprising a movable member in
magnetic connection with said core or arma-
ture but located at a point outside of the di-
rect influence of attraction of said magnet and
operated by the repulsive force exerted be-
tween the armature and moving member, due
to their similar polarity.

4. In an electric-arc lamp, the combination
with a frame and a solenoid supported there-
by, of an armature or core for said solenoid,
and a carbon-clutch-operating lever of mag-
netic material, pivoted to the said core at a
point beneath the said solenoid, and arranged
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entirely outside thereof, said lever in mag-
netic contact with said core, whereby said le-
ver constitutes a relatively movable portion
of the said core but has the same polarity.
5. In an electric-arc lamp, the combination
with a frame and a solenoid supported there-
hy, of an armature or core for said solenoid,
and two oppositely-disposed carbon-clutch-op-
erating levers of magnetic material, pivoted
to the said core and in magnetic contact there-
with, whereby said levers constitute relatively
movable portions of the said core but have
the same polarity.. |
6. In an electric-arc lamp, the combination
with a frame and a solenoid supported there-
by, of a core or armature for said solenoid, &
plurality of levers of magnetic material, piv-
oted in magnetic contact with the said core,

whereby said levers constitute relatively mov-

able portions of the said core but have the
same polarity, and clamping-fingers engaging
said levers, but magnetically insulated there-
from, and adapted to engage the sides ot the
movable lamp-carbon. | |

7 In an electric-arc lamp, the combination
with a frame and a solenoid supported there-
by, of an armature or core for said solenoid, a
plurality of levers of magnetic material, piv-
oted in magnetic contact with the said core,

whereby said levers constitute relatively mov-

able portions of the said core but have the
same polarity, and spring clamping-fingers
engaging said levers, and adapted to engage
the sides of one of the lamp-carbons.

S In an electric-arc lamp, the combination
with a frame and a solenoid supported there-
by, of an armature or core for said solenoid, a
plurality of levers of magnetic material, piv-
oted in magnetic contact with the said core,

10 whereby said levers constitute relatively mov-

3

able portions of the said core but have the
same polarity, and spring clamping-fingers ot
non-magnetic material engaging said levers,
and adapted to engage the sides of one of the
lamp-carbons.

9. In an electric-arc lamp, the combination
with a frame and a solenoid supported there-
by, of a carbon shield or holder arranged to
pass through the said solenoid, a core or armas-
ture surrounding the said shield or holder
within, and in proximity to, the said solenoid,
levers ¢ of magnetic material and pivoted in
magnetic connection with said core, anc
spring clamping-fingers of non-magnetic ma-
terial pivoted to said shield or holder, and at
their upper ends engaging the said levers, and
at their lower ends adapted to engage the sides
of the upper lamp-carbon.

10. In an electric-arc lamp, the combination
with a frame and a solenoid supported there-
by, of a carbon shield or holder arranged to
pass through the said solenoid, a tapered core
of magnetic material surrounding the said
shield or holder at a point within, and 1n
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proximity to, the solenoid, a plurality of le- 05

vers ¢ pivotally mounted in magnetic connec-
tion with said core, and a plurality of spring
clampine-fingers 7 of non-magnetic material,
pivoted to said shield or holder, the upper
onds of which bear against the levers ¢ and
tend to press them inwardly toward the core,
and whose lower ends bear against that car-
bon of the lamp adapted to be received within
the shield or holder, the said solenoid and caxr-
bon adapted to be connected electrically in
series in a line-circuit.
FREDERICK SINDINGCHRISTENSEN,
Witnesses:
C. F. CARRINGTON,
‘D. Howarp HAYWOOD.
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