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To all whom it may concern :

Beitknown thatI, CHARLES EDWARD LONG,

- of the city of New Y01k county and State of
New York, have mvented certain new and use-

s fal Improvements in Blectrie Lamps, of which
the following is a specification.

This invention relates to that class of elec-
tric lamps in which the lower carbon is held
stationary in the-frame, and the upper carbon

10 raised up from it to form the are, and allowéd
to gradually feed down as the carbons are con-
sumed.

1t consists of a novel arrangement of the
two actuating electro-magnets, and in the con-

15 struction of the devices by which the upper
carbon is controlled by the differential action
of the two electro-magnets, one of which is
wound with large wire, and is included in the
arc-circuit, and the other one with fine wire

20 and inecluded in a derived or branch circuit.

Each magnet acts by induction on independ-
ent armatures adjustably connected to two
lever-armsarranged diametrically opposite one
another on a rock-shaft, and this shait is con-

2t nected by alink to the uppercarbon-rod-clamp-

Ing device at a point much nearer the center
‘of the shaft than are the armatures, so that the
electro-magnets have to draw theu armatures
through a long range of movement to impart

30 ashortrangeof movementlto the carbon, there-
by greatly increasing the regulating powers of-

‘the electro-magnets and making the regula-
tion of the feed of the carbon very uniform,
on account of the delicate action of the mag-
35 nets due to increase of leverage of their arma-
tures over the movement of the clamping de-
vice. The rock-shaft is provided with an ad-

justing-spring set to oppose and assist to reg-

ulatethe power of the main-cireuif elec¢tro-mag-

40 net on 1ts armature, and it 18 mrthel promded
with a dash-pot.

Theimprovementsinthe construction and the

operation of the various parts will be fully un-

derstood by reference had to the acecompany-

45 Ing drawings and the following desecription

thereof.
Figure 1 is a front elevation of nmy lmpmve-
ments in electric-lighting apparatus. Fig. 2

the cross-bar f;

1 of the frame cut off, Tig.3 is a side view sec- 50
tional elevation cut through the line z x, look-

ing toward the left; and Flg 41s a Slde view
sectional elemtmn cat through the line y ,
looking toward the right.
The 1 upper part of the frame consists of the 55

plate a, and standards a’ @/, and cross-piece a?,
in the center of which is a hole in line with a
hole in the plate ¢, and through which the up-
per-carbon-holding rod, b, passes. A tube, c,

| 1s screwed in the cross-piece @’ and 1ncases 6o

the rod b, and by it the lamp is suspended.

In arms projecting from the plate a are se-
cured, by insulated connections, the side rods,
dandd’, the upper ends of which are provided,
respectwely with the binding-posts e and ¢'. 65
The lower ends of the side rods are secured to,
and in a socket in the center -
ofit is held the lower carbon, g, the bar d by
means of an insulated connection, and the bar
d’ by metallic contact therewith. 70

Pivoted on pointed bearings in the stand-
ards a’ ¢’ is the rock-shaft k, framed at its cen-
ter to surround the earbon-holding rod b, and
at one side of this center framing is formed a
slot, in which is pivoted the hanging link ¢, 43
connected atitslowerend to the clampj. This
clamp jhas ahole in it slightly larger than the
rod b, so that the rod is free to fall down
through it when the clamp 1is in a horizontal
p0s1t10n but the rodis held bythe clamp when 8o

1t 18 mowed into an angular position by the

rocking of the shaft 4. The clamp 18 also pro-
vided with a tail-piece, j" , on the outer end of
which rests the spring 4%, secured to the plate a.

The double armature-lever % is secured to 8 5
the rock-shaft 2 by a set-screw passing through
its hub, and by means of which they may be
setin 1elat1011 to one another to properly locate
the armatures [ and m, carried by the double
lever k&, in proper relation to the poles of the go
electro-magnets I’ and m’, when the clamp jis
about to gripe the rod b; or the rock-shaft A
and double lever & may be cast in one piece of
some non-maguetic material, and the requisite
adjustment prmﬂded for by mmkmg the link ¢ g5
adjustable as to its length.

The armatures ! and m are circular pieces of

is a plan view of the same with the upper pfut | iron with threaded stems at one of their sides,
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and said stems fit into tapped Lioles in the ends |

of the double lever k, so that by turning the
armature theirfront faces are moved to or from
the poles of the electro-magnets I and m’/, to
regulate the attractive powers of the magnets
on the armatures,and when the armatures are
properly set they are held rigidly in place by
the set-screws £ and m?, which closes by means
of slotsthe tapped holes tight on the threaded
stems of the armature. The cores of the elec-
tro-magnets I’and m’ are connected to the plate
«, which, with the rest of the frame, is made
of Iron, so that each core is affected somewhat
by the change of current passing through the
isulated wire of the other. The wire on the
magvet ! 18 the large wire, and the electric
current entering the lamp by the binding-post
e passes through if, and then goes to the frame
a « «®, down the rod b, through the carbon ¥/,
to the carbon g, and from it up the side rod, d',
and so leaves the lamp by the post ¢/. The
current in so passing causes the magnet I’ to
draw down the armature [, and so raises up the
upper carbon to formthe arc, but at the same
time some of the current passes through the
branch circuit formed by the fine wire sur-
rounding the core of the magnet m/, one end of
which is connected to the large wire as it leaves
the post ¢, and the other end is connected to
the other post,¢/. The wire of the two mag-
nets 1s so proportioned and their armatures so
set 1n relation to the poles that the action of
the two magnets balance one another on the
double lever & when the are is normal; but as

35 ssoon as the arc becomes abnormal the current

18 decreased in the magnet I/ and increased in
the magnet m/; consequently the lever k is
moved in an opposite direction to when the are

18 being formed, and the clamp and rod b low-

4.Q

45

ered gradually, the clamp allowing the rod to
slide through it when it reaches its lowest posi-
tion to bring the arc to its normal condition;
but further movement of ‘the rod b is instantly
arrested by the increase of current passing
through the magnet ¥'.

The cores of the magnets I’ and m’, as before
stated, are shown as connected together by the
iron plate ¢. They may be made independent

of one another, and each one be of horseshoe |

shape, their proper action on the clamping de-
vice being in any case easily attained by the
adjustment of their armatures; and instead of
being placed in vertical positions, as shown, it
1s evident they may be placed horizontally
without altering their action on the lever L.
To one end of a double arm, o, on the shaft
I 1s connected the spring =, the other end,
which is connected to the bell-crank lever #/,
pivoted in theframe n? and through this frame
passes the set-screw #°, butting against the
short arm of the bell-crank lever «/, and by
means of which the tension of the spring n is
regulated, as desired, to oppose the proper
amount of resistance to the action of the mag-
net I/ on its armature . On the other end of
the arm o 1§ connected the plunger of the dash-
pot p, which is of the ordinary construction,

and for the purpose well understood; so a far-

ther description of it here is unnecessary.

Having now described my invention, what I
claim, and desire to secure by Ietters Patent,
18—

1. Incombination, the electro-magnets I and
m', the armatures ! and m, adjustably con-
nected to the levers & of the rock-shaft /i, the
rod b, passing vertically freely through an open-
ing in therock-shaft 2, aud a clamping device,

substantially as described, operated by the

rock-shaft to raise the rod b when the arma-
ture [ 1s attracted by its electro-magnet V.

2. The armatares ! m, provided with screvw-
threaded stems,in combination with the levers
k, provided with tapped and slotted holes, and
set-screws {2 m?, substantially as and for the
purpose set forth. |

o. I'he bell-crank lever #/, serew #° spring
n, arm o, dash-pot p, and lever & on shaft 2,
armature [, and electro-magnet 7, in combina-
tion substantially as and for the purpose set
forth.

In witness whereof I have hereunto set my
hand at New York, county and State of New
York, this 27th day of September, A. D. 1881.

, CHARLES E. LONG.
Witnesses:
ALFRED SHEDLOCK,
ABRAM M. LORYEA.
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