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UNrTED STATES PATENT OFFICE.

JOHN M. PENDLETON, OF NEW YORK, N. Y., ASSIGNOR TO THE EQUITABLE
- ELECTRIC COMPANY, OF SAME PLACE.

ELECTRIC-ARC LAMP.

EPECIFICATION forming part of Lietters Patent No, 307,584, dated November 4, 1884.

Application filed February 18, 1884. (No model.)

To all whom it may concermn:

Be it known that I, JouN M. PEXDLETON, a
citizen of the United States, and a resident of
New York, county and State of New York,

5 haveinvented certain new and useful Improve-
ments in Electric- Arc Lamps, of which the fol-
Jowing is a specification.
This invention relates, first, to an improved
. method of operating and regulating electric-
10 arclamps, which consists in suspending an an-
nular clamp from a pivoted frame, through
which and the clamp the earbon rod passes.
The clamp is suspended from one side of the
axis of the frame and the carbon rod, and is
15 controlled and governed by means of a pend-
ent rod provided with two adjustable stops
connected to the pivoted frame on the other
side of its axisand the carbonrod. Thelower
stop acts onthe under side of the free tail-piece
20 of the clamp to raise the same in relation to
its position on the rod as the clamp and rod
are lowered by the downward movement of
the side of the lever to whichthe clamp is sus-
pended, and so allows the carbon rod to feed
25 downward, and the upper stop, by coming in
contact with the upper side of the free tail-
piece of the clamp, determines the height to
which the carbon is raised to formthe are when
the pivoted frame moves in the opposite di-
30 rection. The pivoted frame is also provided
" with an adjustable stop, which, by coming in
contact with a fixed part of the apparatus,
prevents the further movement of the frame
and clamp when the clamp is operated to re-
35 lease the carbon rod in case of an abnormal
current through the fine-wire magnet.

Secondly. The invention relates to the con-
struction of the electro-magunets and arma-
tures, whereby the armature in its movement

40 is caused to be always within a strong mag-

netic field by being maintained at a constant
distance from one side of elongated polar pro-
jections of the magnet asittravels from the end
of said projections upon an increase of current

45 or toward the end of said projections upon a

diminution of current flowing through the coils
of the magnets.. Thisisaccomplished by mak-
ing the said polar projections tapering in form
from where they leave the surrounding coils
50 to their ends, the magnetic induction onthe ar-

matures tending to move them in front of the
thickest part of the polar projections.

Thirdly. It consists of the arrangementof a
coarse-wire magnet included in the are cir-
cuit, and a fine-wire magnet in a derived ecir- 53
cuit, the respective armatures of which are
secured to the ends of the pivoted frame. The
elongated poles of the magnet are so located
as to be on the same sides of the armatures,
thereby applying all strains in o direction at 60
right angles to the axis of the frame and on
one side of its bearings, thus causing the ar-
matures to maintain the same relative distance
from their magnets should there by any play
of the frame on its pivots or bearings, so that 63
the differential action of the two magnets on
the frame is constant.

The invention further embraces cerfain im-
provements in construction, which will be
hereinafter explained in the following descrip- 70
tion of the accompanying drawings, in which—

Figure 1 is a front elevation of an electrie-
arc lamp, showing my improvements, with
the lower part in section. Fig. 21isa sideele-
vation of the feeding mechanism. Tig. 3isa 75
plan view of the same. Tig. 4 is an enlarged
view showing the annular cluteh in its open
position, and Fig. 5.is a planview of thelower-
carbon-holding device. Tigs. 6 and 7, Sheet
2, are respectively a part elevation and an 8o
inverted plan of a modification in the eon-
struetion of thelamp.

The main frame consists of the plate ¢, the
arch «’, the tubular side bars, ¢ @, connected
to the plate ¢, but electrically insulated there- 85
from, and the bottoem plate, , secared to the
lower end of the side bars, ¢ a*

Between the pointed bearings o' 0/, fitted
in insulated plugs on the arch «, is held the
frameor lever b, through which theupper-car- go
bon-holding rod ¢ passes. Said rod ¢ also
passes through guide-bearings in the arch «
and plate a, which are also insulated. The-
annular clutch d, surrounding the rod ¢, has
two tail-pieces or extensions, ' &, and issup- g5
ported from the lever b by means of the link
¢ on the opposite side of its axisto that oceu-
pied by the carbon-rod ¢, and tothe otherarm,

%, of the lever.is pivoted the rod f, the lower
part of which fits freely in aninsulated plagin 100
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theplatea. Thisrod f passesthrough anelon-
gated bole inthe freetail-piece d’ of the clamp.
and on it are fitted the adjustable stop-nuts f’
and f*. The armaturey of the coarse-wiremag-
net #, which is in the are cireuit, is securedto
the end of the arm b* of the lever in front of
the elongated taper poles?’, theadjacent faces
of the poles being concentric to the axisof the
lever b, and on the end of the ctherarm of the
Iever b is adjustably secured the armatureof
the fine-wire magnet j, included in a derived
circuit. The poles 7' of this magnet are also
elongated and tapering, and are located in-
side the armature i, their outer faces being
curved concentric to the arms of the lever b.
This end of the lever b is weighted, so that
when in its normal position the stop % restson
the insulated contact-plate on the end of one
of the spools of the magnet 7, as shown in
Rig. 4.

To allow for lateral adjustmentof the lower
carbon, {, and to maintain o perfectinsulation
of the frame of the lamp from the working
parts, the socket m rests on the metal plate
m/, between which and the bottom plate, &, of
the frame is placed the washer of insulating
material, n, said plate m/ being held in posi-
tion by means of the insulated pins »/, which
pass through it and into the bottom plate, o’
A large opening is made through the plate
m/, washer #, and bottom plate, ¢, and the
thumb-screw o, having an insulated sleeve
and washer, o/, passes therethrough and serews
into the bottom of the socket m. By this ar-
rangement it will be seen that all danger of
the socket m coming in metallie contact with
the plate ¢ is entirely avoided. The plate
m’ is connected to the negative terminal p
of the lamp by means of the insulated con-
ductor #’, which is placed within one of the
tubular side bars, ¢®. Oneend of the wire of
the magnet 7 is connected to the positive ter-
minal g, and the other end to the insulated
guide-bearing ¢ of the rod e, electrical coy-
nection with the rod being assisted by means
of the flexible conductor ¢*, secured to the
guide-bearing ¢ and the red ¢. 'When the
magnets i and j are energized, they each tend
to pull their armatures opposite the thickest
part of their taper-poles, and,as the magnet A
is the stronger of the two upon the first pas-
sage of the current through the lamp, the ar-
mature g moves downward, and the cluteh d
is raised, first gripping the rod ¢, and then lift-
ing it, the height to which it is raised to form
the arc between the carbons being determined
by the relative adjustment of the armatures on
the lever, and the extreme limit of rise ever
desired to be given to the upper carbon may
be govered by the adjustment of the stop f/ on
the rod f, said stop preventing further move-
ment of the lever b when it comes in contact
with the upper side of the tail-piece @’ of the
clutch,asshownat Fig.2. Asthearclengthens,
the power of the derived magnet j overcomes
that of the magnet i, and so draws down the
armature ¢ and lowers the clutch d and the

rod ¢ until the stop-uut f2 comes in contact
with the under side of the tail-piece @’ of the
cluteh, thus raising it and allowing the rod ¢
and upper carbon to fall until the are is nor-
mal,when the magnet /» has again the ascend-
ancy and causes the cluteh to grip the rod.
By reason of the pivots on which the lever b
rocks being located on a line between the point
of suspension of the link ¢ and the earbon-
holding rod ¢, and the adjustment-controlling
rod f being pivoted to the lever b on the other
side of the rod ¢, the link ¢ and rod f being
about equidistant from the rod e, the rod f,
with its adjustable nuts,moves upwardly when
the link ¢ and cluteh d move downwardly, but
at a much higher rate of speed,due to the dif-
ferences of the respective distances of their
points of suspension from the axis of the le-
ver b, so that the cluteh d is tripped when the
link efallsa very short distance, and that,too,
in a steady and positive manner, by the nub
% thus enabling the upper carbon to be fed
and controlled in a short range of motion,
thereby maintaining the are uniform, thelack
of which uniformity isthe prineipal objection-
able feature of electrie -are lighting. The
screw f, passing through the lever b, is ad-
justed to come in contact with the insulated top
of one of the spools of the magnet j when the
stop-nut f* opens the cluteh to prevent further
downward movement of theend of thelever b.
The armature 4 has a certain amount of ad-
justment on the lever b, to regulate and de-
termine the positions of the armatures rela-
tively to the taper-poles of their respective
magnets. The poles &' areopposite the outer
side of the armature g, and the poles 4" are op-
posite the inner side of the armature ¢, by
which arrangement it will be seen that the
direct pull of the magnets on the two arma-
tures is in the same direetion, so that their
relative distances from the poles remain con-
stant, thus maintaining a uniform differential
action of the magnets on them after the lamp
is once set and adjusted, wherecas if the two
pairs of poles were hoth opposite the inner or
the outer sides of the armatures an excess of
pull on one of them would, if there were any
play in the bearings of the lever, change the
relative positions of the armatures to the ta-
per-poles.

The operating mechanism, instead of being
on top of the plate @ of the frame, may be
placed beneath the same, with the magnets
inverted ; or the pivoted lever may be actu-
ated by means of one differential horseshoe-
magnet having curved taper-poles, as shown
in Figs. 6 and 7, with a coarse-wire coil, 7, on
one limb, and a fine-wire coil, s, on the other
limb, acting on an armature, ¢, secured to one
end of the lever.

What I claim, and desire to seeure by Let-
ters Patent, is—

1. In an electric-are lamp, a pivoted frame
or lever actuated by means of an electro-mag-
netic device, in combination with an annular
clamp supported thereby on one side of its
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axis and the carbon rod, and controlled by
means of a double-adjusting device carried
by thelever on the opposite side of the axis
and the carbon rod, the distance between the
axis of the lever and thelink being much less
than that between it and the adjustable con-
trolling device, substantially as and for the
purpose set forth.

2. In an electric-are lamp, in combination,
a pivoted frame or lever, a carbon-holding
rod passing vertically through it on one side
of its axis, an annular clamp having two tail-
pieces or extensions, by one of which it is sus-
pended from the lever on one side of its axis
by means of a link, and a rod having two ad-
justable stops suspended from the lever on
the other side of its axis, the said stops acting
on and controlling the free tail-piece of the
clamp, one to free the rod and the other to
determine the distance it is raised, substan-
tially as and for the purpose set forth.

3. In an electric-arc lamp, in combination,
a system of electro-magnets having extended
polar projections gradnally decreasing in
thickness toward their free ends, one or more
armatures carried by a rocking lever so as to
move alongside the polar projections in close
proximity thereto, and a clutch suspended
from the lever on one side of its axis, with
two adjustable stops suspended on the other
side of its axis, snbstantially as and for the
purpose set forth. .

4. The combination of a pivoted frame or
lever and two armatures carried thereby—one
on either side of its axis—with two electro-
magnets arranged with one of their poles op-
posite the outside face of its armature, and
the other opposite the inside face of itsarma-
ture, thereby applyingside strains due to their
actionalways on oneside of the bearings of the
lever, substantially as set forth.

5. In an electric-arc lamp, two electro-mag-
nets having curved taper-poles, the conduct-
ing-wire of one being in the main circuit, and
that of the other in a derived circuit, in com-
bination with two armatures carried by a piv-
oted frame, the axis of which lies between the
two magnets, so that while the armatures
maintain a constant distance from the adja-
cent faces of the poles of their respective mag-

nets the one moves into a field of greater ac-
tion by approaching the thicker part of its
poles as the other moves into a field of lesser
action by approaching the thinner part of its
poles, substantially as deseribed.

6. In combination, thelower plate, ¢, of an
electric-lamp frame, the plate m/, secured
thereto, but insulated therefrom, the lower-
carbon socket m, vesting on the plate #/, and
the thumb-screw o, provided with the insu-
lated washer and sleeve o/, substantially as
set forth.

7. The electro-magnets » and j, baving
curved taper-poles 7' and #, in combination
with the armatures ¢ and 4, secured to the ends
of the pivoted frame or lever b, substantially
as and for the purpose set forth.

8. In cowbination, the pivoted lever b, car-
bon-holding rod ¢, passing through the lever
on one side of itg axis, link e, pivoted fo the
lever on the side of the axis opposite to that
at which the rod is located, cluteh d, and rod
f, provided with two adjustable stops, /" and
f*% and pivoted to the lever on the same side
as that at which the rod ¢ passes throngh it,
substantially as and for the purpose sev forth.

9. The adjustable stop %, in combination
with the pivoted lever b, link e, clutch d, and
adjustable stop f*, carried by the rod f, sub-
stantially as and for the purpose set forth.

10. In combination, the electro-magnets n
and j, the pivoted lever b, provided with the
armatures ¢ and 4, the cluteh d, suspended
from the lever b by the link e at one side of
the axis of the lever, the rod f, pivoted to the
lever b at the other side of its axis, and pro-
vided with the adjustable stop-nut /% and the
carbon-holding rod ¢, located about midway
between the link e and rod f, and passing
through the lever between its axis and the
rod f, substantially as and for the purpouse set
forth.

In testimony whereof I have hereunto set
my hand, at New York, county and State of
New York, this 15th day of February, A. D.
1884,

JOHN M. PENDLETON.

Witnesses:

H. D. WILLIAMS,
A. G. HoLCOMB.
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