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To all whom +t may concern :

Be it known that I, JOSEPH DAVENPORT
FFINNEY ANDREWS, of Charlton,1n the county
of Kent, England, a subject of the Queen of
Great DBritain, have invented certain new and
useful Improvements in Klectrie-Are Lamps,
of which the following is a specification.

. In the accompanying drawings, Figare 118
an end or edge view, and Ifig. 2 a side or front

view, of my improved lamp, showing the aa-
tomatie lighter; Fig. 3, a sectional detail view
of the coil and split core of my automatic

~lighter, TFig. 4 is an end view of a modifica-
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tion in which the automatic-lighter-operating
devices are applied to actuate one of the elec-
trodes of the lamp to auntomatically light it,
and Fig. b is a front view of the same. Iig.
G is a perspective view of two carbon plates
of different lengths, showing the manner of

connecting them in cireuit; and Iig. 7 1s a

perspective view of a carbon-plate electrode.
The first part of my invention relates to the
electrodes of the lamp. 1 employ two plates
or disks of carbon, which constitute the elec-
trodes. They are placed parallel face to face
a short distance apart, either with or without

‘an insulating material or with or without an

insulated carbon plate or disk between thiem,
The electrodes being connected in eleetric cir-
cuit, the luminous arc presents itself at some
point on their edges and slowly travels back
and forth, burning them and the insulating ma-
terial or insulated carbon plate or disk be-
tween them. This feature of my invention 1s
illustrated 1 Ifigs. 1 and 2, where ¢ ¢’ are car-
bon-plate electrodes placed face to face and
mounted in the jaws b b of an electric lamp.
Y is. the insulated carbon plate, which may or
may not, as above mentioned, be placed Dbe-
tween the electrodes. When the circeuif 1s

. completed by sunitable means at some point 4

45

across the edges of the electrodes the voltale
arc 1s established and the lamp lighted. The
arc will now slowly travel up the edges of the
plates to the top, where it moves about, burn-
ing the plates away evenly. The insulated
carbon plate or disk between the electrodes 1s
made very thin, and its purpose 1s to prevent
any tendency of the are to descend between

! between the electrodes it will be consumed as
the electrodes are burned. Asaboveindicated,
the electrodes may be burned with nothing
between them. Dy this arrangement the in-
ner side of each electrode is protected from sgg
the atmosphere and the outside exposed. 'The
edges therefore always retain the chisel or bev-
eled shape shown in the drawings, and conse-
quently the are is comparatively short and
emits but little violet light. This is also true 6o
where even very thick plates are used. The
electrodes, being of such broad dimensions,
have a very low resistance and will burn for a
oreat length of time. |

Where the lamp 1s to be worked with an al- 65
ternating carrent the carbon plates may be of
equal thickness; but when the current is con-
stant the positive plate is made thicker than
the other to allow for its more rapid econsump-
tion. | 70

When the light is required to be evenly dif-
fused in all directions I make both plates of
the same length; but when the illumination is
required principally in one direction one of the
plates—preferably that forming the positive 4z
pole—is made longer than the other, and 1n
this case, in order to prevent the are from trav-
eling about on the face of the longer plate, 1%
is found advantageous to make the connection
with the plates at opposite ends, thas causing 8o
the arc to remain at the edge of the carbon.
This last feature 1s illastrated in Ifig. 6, where

“the wires x and y are shown as connected at
opposite ends of the two plates.

In order to secure a greater steadiness of 8g
light, I construct the plate-electrodes of a
number of layers of carbon of difierent densi-
ties and form. Usually I take two layers—one
of plumbago or charcoal made slightly 1impure
by the introduction of a small quantity of mag- go
nesia, slate, or ¢lay, and the other a pure car-
bon made from ground coke in the usual way.
This 1s illustrated 1n Ifig. 7, where a earbon-
plate electrode, A, is shown, consisting of two
layers, n m, of different densities. 0§

In constructing the lamps to burn in paral-
lel circuit I usually make both the carbon
plates fixed and light them, or complete the
circuit between the carbons by an electro-mag-

to the plates. When insulating material is placed | netic lighter in eireuit with the lamps and 100
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“through the cireunit.
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antomatically operated by the current that | plates and the circuit is uninterrupted the

supplies the lamps. This automatic electric
lighter constitutes the second part of my in-
vention, and is illustrated in Ifigs. 1, 2, and 3.
Tt consists of an electro- magnet in cireunit with
the carbons of the electric lamp, the core of
which magnet is split into two or more longi-
tudinal sections, d ¢, one of which is pivoted
to the frame of the lamp, and has attached to
its prolonged arm a piece of some conducting
material, which it causes to bear on the edge
of each electrode when no current is passing
The other sections are
firmly attached to the frame of the lamp.

On passing a current through the helix of
the magnet the circuit between the lam p-elec-
trodes is completed through the conductor rest-
ing against their edges; but at the same time
the core is magnetized the split sections repel
each other, the carbon-lighter is thrown out ot
contact with tlie carbon-electrodes, and the
lamp is lighted. In this position 1t will be
held until the current ceases to flow through
the helix, when the core will be demagnetized,
the sections fall together, and the lighter be
agaln caused to close the circuit between the
electrodes of the lamp. To complete the cir-
cuit I use a small piece of carbon or other ma-
terial conducting well and offering a resistance
equal, or nearly so, to the arc.

Referring to the drawings, ¢ is the coil or
helix of an electro-magnet, having one¢ termi-
nal, ¢/, connected fo carbon plate «.

d ¢ are sections of the split core. Dection ¢
i1s firmly attached to the bobbin of the coil ¢
and section d to one arm of the iron lever d’,
which is pivoted at /.

g 1s a piece of carbon secured to the upper
end of lever d’ by a clamp or other suitable
means.
an iron strip, 2, which firmly secures coil ¢ to
the base of the lamp.

The operation is as tollows: When no cur-
rent passes through the lamp sections d and
¢ of coll ¢ are demagnetized and rest against
each other. This brings carbon ¢ in contact
with the edges of each of the carbon plates «
a’ at 72, and a closed circuit 18 established
through coll ¢ and between the electrodes ¢ «'.
On passing a carrent through this closed cir-
cult sections d ¢ of coil ¢ become similarly mag-
netized. Section d is repelled by fixed section
¢ and attracted by armature /i, toward which it
moves, throwing carbon ¢ out of contact with
the edges of the electrodes a a/. The circuit
having previously been completed across the
edges of the electrodes, thre voltalc arc presents
itself at ¢ as soon as the carbon ¢ is removed
and the lamp is lighted. The voltaie are now
travels slowly up the plates to the top, where
itmovesabout, burning the plates away evenly.
The sides of the plates are cut away obliquely
to prevent the too quick ascension of the are
to the top, which 1s liable to ¢ause extinguish-
ment.

As lon

o as {he arc is maintained across the

The armature of section ¢ consists of

lichter is held away from theelectrodes by the
mutually - repulsive action of sections d and ¢
and the attraction of armature 4 ; but as soon
as the are fails or the circunit is in any wise
broken sections d and e¢fall together, carbon
g returns by gravity to its position in (,ontfu,t
with the edges of the electrodes, and the lamp
isready for rdwhtm o, Itis obviousthatif the
cireulf 18 brol{en only by the failure of the arc

across the electrodes the lamp thus antomati-

cally relights 1tsell.

In I‘lgs 4 and 5 I have illustrated a modi-
fication of this part of my invention, in which
the carbon-lighter ¢ is dispensed with and the
carbon-holder of electrode ' is clamped to
lever d’ of section d of the split core of the
magnet. The other parts are 1n all respects
similar to those shown in Figs. 1 and 2. When
no current 1s passing thmunh the line sections
d and ¢ repose against e%h other and carbon
a’ is in eontact with earbon a, closing the elee-
tric cireuit through coil ¢ and eleetrodes @ and
a’. On passing a current through the cireuit
sections d and e are magl_letmm section d 1s
repulsed by e and attracted by armature £,
to which it moves, electrode ¢’ 1s moved ont
of contact with «, and the electriec arc estab-
lished between them. On the cessation of the
carrent the circuit between the carbons is
closed in a way similar to that already de-
seribed, ready for the relighting of the lamp.
K is a set-screw, having a cmled spring, k,
against it, which hmlts the motion of electrode
a’ and determmes 1ts distance from the other
electrode and the length of the arec.

Theright to apply for a patent upon the elee-
tro- mflnnet per se herein shown and desecribed
is 1‘8861‘?6(1, in order that, il 16 15 deemed neces-
sary and expedient for the protection of the
invention, another application may be hereaf:
ter filed. -

What I claim as my invention is—

1. Inanelectric lamp, broad plate-electrodes
placed parallel face to face, substantially as
set, tortl.

2. In an electric lamp, the plate-clectrodes
placed parallel tace to face, one being shorter
than the other, sabstantialiy as and for the
pmpme set forth.

. The plate- electrodes cousisting of lay-
ers of carbon differing in purity, subst"mtml]}
as set forth, |

4, Theelectrie lighter, substantially as here-
in deseribed, which consists in the combina-
tion of the helix, 1ts split core, the pivoted le-
ver, and the carbon attached thereto.

5. The combination, substantially as herein
deseribed, of' the helix, its split core, the piv-
oted lever, the carbon attached thereto, the
1iron strip or armature, and electrodes of an

electric lamp.

6. The combination, snbstantially as Therein
described, of the hellx 1ts split core, the piv-
oted lever, the carbon attached thereto, and
electrodes of an eleetrie lamp.
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7 The combination of the plate-electrodes |
placed parallel face to face, the carbon-lighter
g, which establishes the arc at the sides of the
plate-electrodes below their upper edges, and

¢ the electro- magnet and the mechanism for

operating the lighter, substantially as set forth.
In testimony whereof I have hereunto sub- |

scribed my name .this 20th day of June, A. D.
1881.

J. D. I'. ANDREWS.

Witnesses:
HorATIO DAIN,
Wi H. W. JEFFERIES.
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