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fieation of the cluteh.
.section of the lower-carbon holder.

"UNITED STATES PATENT OFFICE,

WILLIAM H. MILLER, OF NEW YORK, N. Y.

ELECTRIC-ARC LAMP.
SPECIPICATION iorming part of Lietters Fatent No, 376,007, dated January 3, 1888.
Application filed June 16, 1884, Serial Ko. 135,068. (No model.)

To all whom it may concern:

Beit known that I, WiLLiaM H. MILLER, of
the city, county, and State of New York, have
invented a new and useful Improvement in
Electric-Arc Lamps, of which the following is
a specification.

My invention relates to that class of elecirie-
arc lamps in which the voltaic arc is main-
tained at one unvarying position during eon-
sumption of the electrodes, thereby producing
what is ecommonly known as a ‘‘focusing-
lamp.”?

- Tlie novel combination of parts and devices
and the improvements in the details of con-
struction that constitute my invention will be
first described with relation to the drawings,
and will then be specified more particularly

in the claims.

In the accompanying drawings, forming a
part.of this specification, similar letters of ref-
erence represent like parts.

Figare 1 is a front elevation of a lamp em-
bodying my invention, parts being broken
away in order to better show the construction.
Fig. 2 shows in elevation the guide and feed
governing abutment for thelower or negative
carbon, Iig. 3 shows a vertical section one
form of my improved abutmentsleeve or tube.

Tig. 4 is a horizontal section on the linex z of

Fig. 3. Fig. 5 shows in elevation the upper
portion of the Jamp enlarged, the novel dash-
poteonstruction beingshownin partial section.
Fig. 6 is an elevation of the magnet-core and
armature. Figs. 7 and 8 are cross-sections of
modified forms of magnet-core. Fig.9isade-
tail view of the cluteh or clamp in elevation.
Fig. 10 is a plan view of the same. Fig. 11
shows the clutching or gripping lever from
the under side. Fig. 12 is an elevation of a
frame for supporting certain detail parts.
Fig. 13 is an elevation of a lamp having a
modified disposition of the feed - regulating
magnet. Fig. 14 shows in elevation a modi-
Fig. 15 is a vertical
Fig. 16
is an elevation of the yoke supporting the
abutment-piece. Fig. 17 is a vertical section

-of the cup which sapports the yoke or saddle,

5C.

and shows the interposed rings of non-con-
ducting material. Tig. 18 is an clevation of
the eylindrical base or cup forming a part of
the frame of the lamp, and which supportsthe

lower-carbon holder. Fig. 19 is a plan view
of the same. Fig. 20 is an- elevation of the
connecting ring-clutch, to which the inclosing-
tube at the base of the lamp is connected.
Fig. 21 is a plan view of the same. Fig. 22
is an elevation of the tube which contains the
carbon and its actuating-spring.
transverse section of the same, taken on the
line z # of Fig. 22. Tig. 24 is a view of a
modification, showing the application of the
yoke Hto the solenoid and the eleectrical con-
nection therewith, and also the electrical con-
nections with the lower carbon.

A indicates a differential electro magnet of
any desired construction,attached in any suit-
able manner to the upper plate, A% of the
lamp,and by preference having a hollow mov-
able core, B, for the passage of the upper or
positive electrode of the lamp, said core be-
ing arranged to work up and down in tube or
cylinder upon which the coils of A are wound.
The coils upon A aresupposed to be the usual
main and derived circuit coils of an electric
lamp, said main-cireunit coils being of coarse

Fig. 23isa
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wire and in eireuit with the electrodes and

are, while the derived-circnit eoils, which are
of fine wire, areso wound and connected asto
oppose or tend to counteract the influence
of the main-cireunit coils and in a branch or
derived circuit of high resistance around the
are. Said main-circuit coils act upon the well-
known principle to raise the core, and by suit-
able intermediate mechanism to lift the npper
electrode, while the derived-circuit coils cut
down the lifting-power as the are increases in
length, so as to finaliy canse the lifting action
to cease, to then cause a lowering of the core,
and finally permit the core to drop so far as
to cause a release and feed of the upper elec-
trode to take place. The core B of the solen-
oid is, as already remarked, made hollow to
allow the carbon to pass through it,and works
in a guiding tube or way (not shown) within
the solenoid. Inorder to reduce the number
of bearing-points between the core and the
tube, and to avoid friction as far as possible,
said core is provided with two or more beads
or projecting rings, b, which constitute the
only parts of contact or bearing between the
coreand the tube in which it moves, which-may
be either worked out of the metal of B or
they may be separately formed beads or rings
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attached to said core. Instead of transverse
beads or rings, the core may be provided with
longitudinal flutings, ribs, or corrugations
worked oub of the material or attached to the
core B, as indicated at »* 0, Figs. 7 and 8§,
showing such modified forms of core in cross-
section, or the internal surfaces of thesolenoid-
tubecarrying the coils may be flated or ribbed
for the same purpose, as indicated. in Fig. 24,
where the core-tube and solenoid are shown in
transverse section. In both such arrange-
ments the body or main portion of the coreis
kept out of contact with the tube,and the fric-
tion of the parts is reduced to a minimum.

Attached to the end of core B, in any suit-
able manner, is a cross-bar, C, one end of which
connects with the plunger-rod ¢ of an air dash-
pot, D, which latter is mounted on a platform
formed by extending the head of the wmagnet-
spool, or upon other suitable support. The
other end of the bar C is connected by a link,
¢', with guitable lifting and adjusting mech-
amsm for the upper or posilive electrode, M,
of the lamp, preferably of the form to be pres-
ently described.

On the plunger F of the dash- -pot I provide
a spiral groove which surrounds the plunger,
but which ends blindly and does not connect
the air-spaces above and below the plunger,
while in the ends of said plunger, which is
guided at both cnds of the dash-pot, are the

depressions or inverted cup or cone shaped:

cavitiesmarked d. Theobject of this arrange-
ment is, by means of the air-packing of the
plunger, (the air contained in the spiral
groove serving as a packing in the manner
well understood,) to increase the resistance of
the parts without mechanical friction, and to

thus check any sudden movement of the core |

and of the elcctrode M, supported and con-
trolled thereby. The lifting and feed-adjust-
ing mechanism for the electrode M consists of
a sleeve or barrel, E, gaided vertically in line
with the carbon M, so that it may act prop-
erly as a guide for the same, and carrying a
gripping or clutching dog or toe, g, pivoted
on extension ¢ from said sleeve, and connected
by link ¢* at its opposite end with the cross-
bar C and the movable magnet-core. The
gripping or engaging surface of the dog ¢ con-
sists of a Dblock, A, of any suitable material,
preferably of steel, which is attached to g by
screws passing through slots in the block, so
as to permit an adjustment of the block with
relation to the carbon electrode M, or carbon-
carrier, against which it impinges through an
opening in thesleeveorguide . The clutch-
ing dogor toe is brought into engagement with
theelectrode by the raising of its end connected
to link ¢ at the opposite side of the electrode
from the gripping-surface. Theblock » might
be formed in one piece with the lever g, if de-
sired. If the magnet be placed to one side of
the electrode, the lever g might be connected
directly to its core. The barrel or sleeve Eis

guided at iis upper end by fitting into the end
of the core B, or by fitting into or onto the end
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of the guide-tube in which the coré moves, or
by other suitable device. Its lower end is
similarly guided by fitting into a recess in the
end of a hollow screw, G, which acts both to
determine the point at which, in the down-
ward movement of the core, the clutch shall
release the elecirode, and also serves with or
withoutanattached tubeto guidetheelectrode.
The said screw G works in the bottom cross-
bar of a frame, H, the upper end of which
latter is suitably secured to or supported from
the end of the magnet by screwing it onto the
tube upon which the coils are wound, or upon
a boss formed on the spool-head, as may be
desired. When the clutch-lever g is lifted by
the core, the gripping-block k is made to bear
against the side of the electrode M and holds
the latter against the internal surface of the
sleeve 13, and, if further lifting movement en-
sue, the sleeve E is raised vertically in its
guideways, thus lifting the electrode M to
form an arc ab starbmfr or to increase the
length of the arc upon an increase of current
ﬂow on the circuit. When thesleeve and piv-
oted dog g arelowered,thesleeve finally comes
to rest upon the bottom of the guide or recess
for it in the screw G, and the movement of the
clutch-lever g is then such as to disengage the
electrode, which latter then feeds downward
under the action of gravity. By thus arrang-
ing the guided sleeve and the pivoted clamp-
ing dog or toe theelectrode will be held against
the flat side of the clamp-tube and cannot be
thrown out of perpendicular through tilting
or swinging movewment of thelatter to one side.
As the power applied to the pivoted dog g is
applied to the long arm of the lever and the

gripping jaw A is between the fulerum and the -

point of application of the power, a firm grip
is produced without possibility of slip. DBy
giving the lever g a bent form, as shown, [
secare a rapid or increased movement of the
cluteh-block 2 to and from the electrode, the
result being a very sensitive and delicate ac-
tion without danger of overfeed or a flaming

arc, due to roughuess or dirt on the surface of

the electrode or are, and therefore a very
gradual feed movement and steady light.  The
clutch device, as a whole, allows the utmost
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freedom of movement of the electrode in the -

lifting action of the maguet, but renders.a
downward movementimpossible, except when
permitted by the meeting of the sleeve I with
the adjusting-screw G. It is obvious that, so
far as the clutching action of this device is
concerned, theside of the sleeve or tube oppo-
site the gripping-block & is the effective sur-
face, and it is therefore expedient to cut away

one side of said tobe and make it semi-eylin-

drical, as indicated.

In Fig. 14, where the parts are shown re-
versed, instead of a gripping block or clutch
surface such as k, a grip or dog in the form
of a shoe, #°, conformed to the rod or eleetrode,
may be employed, said shoe being loosely piv-
oted to the clutch-lever g at 4%, as indicated.
This form is in principle the same as that al-
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ready described. The half tube E would be
guided as before, and it, with fhe pivoted shoe
k%, would serve to guide the electrode M. The
shoe A? may be regarded as a half of the tube
and as interposed between the gripping-block
constituted by the point of bearing of thelever
upon the shoe and the electrode M. Theshoe
may be balanced so as to always retain a
perpendicular position, so that it will move
bodily away from the electrode, or it may be
balanced so that its upper end will fall in-
ward against the electrode, thereby assisting
in giving a downward movement to the elec-
trode when the part E comestorest. The in-
ternal surface of the shoe 7’ may, if desired,
be roughened, toothed, or serrated, in order to
assist it in taking hold of the electrode and
carrying it downward in case gravity alone
acting on the electrode should not be sufficient.

It is essential to the operation of the clutch
that the gripping-lever g be pivoted at one ex-

and the gripping-block itself affixed to the
lever at a point between these two points, or
at or near the angle of thelever. The lifting
mechanism must be attached to the long arm
of the lever, and the gripping-block form the
The release.of the carbon will
thereby be produced by arresting the motion
of the tube E, so that the motion of the grip
at the instant of impact and release is always
in the direction.to assist the movement of the
electrode. In many of the clutching devices
now in use this movement of the electrode is
reversed, and at the instant of impact between
the electrodes and the grip the electrode is
forced downward, in order to produce a firm
giip, and at the instant of release the elec-
trode has to belifted to a like extent in order
to effect its release. This condition I have
found to interfere with the.sensitive action of
the lamp.

In the modified disposition of the parts
shown in Fig. 13 the magnet is to one side of
the electrode M and the latter movesthrough
suitable gnides independent of the core B or
the guide-tube for the latter. In this form the
clauteh-lever ¢ is connected directly with the
end of the core B, the latter having an open-
ing provided with the double knife-edges, be-
tween which the end of lever g rests. A le-
ver, ¢, pivoted in a bracket, ¢!, and provided

" with a pin or stud resting on an inclined sur-
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face in the core, imparts movement to the eyl-

- inder of the dash-pot D, the plunger-rod of

said dash-pot being supported from the cross-
piece ¢*. Thescrew G,whileserving asa guide
for the electrode, also serves to bring the elec-
tric current to the electrode at a point near the
arc and to thus diminish the resistance inter-
posed by said electrede, while at the same
time (by reasonof the fact that the lower car-
bon is made to feed upward as it consumes, so
as to keep the arcalways at the same point) it
serves to keep the resistance constant. To
this end the screw G is made of metal and is

kept in constant electrical connection with the .

electrode by meauns of suitable contact-springs,
», connected to the screw or to a downwardly-
projecting tube, ¢, of metal, forming also a
guide for the elcetrode. The springs y are
preferably applied to the electrode at a point
as near as practicable to theare, so as to bring
the current directly to the electrode near its
end. '

D® indicates a cup of insnlating material
that fits loosely in the tube N, projecting above
the lamp for the reception of the upper end of
the positive electrode. Said cup is adapted
to rest loosely on the top of the magnet or
other support and over the tube or guide in
which the electrode moves.
trode is inserted, the cup is picked up thereby,
and, while the end of the electrode or holder
therefor remains in the tube N, insulates the
tube and electrode from one another.

M:? indicates the lower or negative carbon
or eleetrode of thelamp, and R*a tube or guide
in which said electrode or electrode-holder
moves upward nnder the action of a spring, R.
Arranged over the top of the spring, and be-
tween it and the electrode, is a follower, U,
made of any non-conddcting material—suach
for instance, as asbestus. )

Sindicates an abutment-piece,against which
the electrodeis constantly forced by the action
of the spring, and that is suitably formed to
permit said clectrode to. be moved gradually

upward as its end wastesin thearc. The abut-

ment S may be arranged on the tube R?or
upon a yoke, ', as shown in Figs. 15 and 16,
and the yoke mounted upon the non-conduct-
ing ring &, supported iu the base-cup T, the
object of this arrangement being to prevent
the heat.of the are from being conducted down-
ward to the carbon holder and spring. The
abutment should be constructed to allow the
electrode to project normally from one-fifth to
three-eighths of an inch, sufficient to prevent
it from casting any shadow and to secure the
abutment from being destroyed by the action
of heat. T prefer to construct the abutment,
as shown, from a tube or sleeve made of any
suitable material not readily destroyed by
heat, preferably iron, and to provide it with
three or more introverted serrations, teeth, or
points, %, for the electrode to press against,
which teeth, if accidentally destroyed, may be
repointed from the material of the tube and
bent inward to proper position, said process
being repeated until the tube 8 is consumed.
The lower end of the tube S may be counter-
bored, as shown in Fig. 3, so as to form a guide,
collar, or neck at & of proper size to allow pas-
sage of the electrode, or it may be formed as
shown in Figs.15 and 16, where the abutment-
tube S fits over the neck of the saddle &, the

“ohject in either case being to cause a second

electrodein the tube to follow the first squarely
and allow the last guarter-inch or less to be
consumed, the one piece passing out and the
next following with abarely-perceptible flicker
in the light; and also, by reason of the air-
space between the electrode and the upper part
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of the abutment-piece, to preserve the latter
and to prevent the otherwise rapid conduction
of heat to the guide-tube and actuating-spring.
The abutment is removably attached to the
tube R*or saddle §’ or other support by a bayo-
net-joint or other attachment, and may be,
therefore, readily removed and replaced when
desirable, as for repairs, or for the purpose of
inserting a new electrode from the top of the
tube. Theelectrode may, however, beinserted
from the bottow, and for this purpose the bot-
tom of the tube is provided with a removable

stopper, U, perforated to allow ingress of air.

Between the rings of non-conducting mate-
rial, 8%, T arrange the metallie ring w, which is
provided with a serew-thread in its inner cir-
cumference and adapted to receive the screw
w’ on the tube R thus allowing the tube to
be adjusted relatively to the abutment-piece
S on the top of the saddle. The ring w is ad-
justed so as not to touch the plate or flange
R' by means of the screws T% Cut in the pe-
riphery of the plate or flange R*are the notches
1%, which are adapted to reccive the jaws T+
arranged on either side of the connceting-
ring Y. Aftached to the conuectingring by
means of a screw at its end is the inclosing-
tube 10, which is provided with an orifice,-20,
at the bottom, through which the air enters,
thus producing a circulation through the tube
and tending to keep it cool. _

The various forms are explained by the
drawings.

The mode of connecting the various portions
of the lamp will be understood more readily
by reference to Figs. 1 and 24. The positive
binding-post of the lamp is indicated by the
sign + and the negative by thesign —. From
the former connection is made directly with
one terminal of the coarse wire on the magnet
A, the opposite terminal being connceted by
a binding-screw at P on the frame H, through
which and the screw G, tube 4, and springs y
clectrical connection is made with the positive
clectrode M. Current flows from the latter
through the arc to the negative electrode M?
when the lamp is in action or the electrodes
in contact, and from the latter through the
teeth of the abutment, the spring R, and tube
RR* to the binding-post P*, mounted on and not
in electrical connection with the flange or plate
R, into which the tube screws, with which it
is otherwise suitably connected. Flange or
plate R*is carried by a hollow rod, R?, depend-
ing from the lamp-frame, and connection is
made with the negative binding-post by an in-
sulated wire, V, passing up throagh said rod
and connected with the post P* and the nega-
tive binding-post. The fine wire or derived-

circuit coil is in a connection from one post,
--, to the other, —, as indicated, and there-
fore forms a branch or derived circuit of high
resistance around the are, as usual.

In the operation of the lamp the arc is
formed in the usual way by the lifting action
of the main - circuit coil on the upper elec-

trode, and is maintained by the releasing or
feeding action ofthe oppositely-acting derived-
circuit coil, combined with the automatic
feeding of the lower carbon as controlled by
the abutment, which permits the latter to
move upward as it consumes, thus maintain-
ing the arc at the same point. 'When the up-
per electrode has fed down out of engagement
with the clutceh, it simply falls away from the
same and into contact with the lower elec-
trode, being maintained in upright position
by the gnide sleeves and tubes described. In
such position it forms a short or low resist-
ance path for the current for the lamp. The
cnd of the upper electrode may be transferred
to the-lower holder or tube and serve as a
negative electrode.

By my construction of lamp and arrange-
ment of parts I may decrease the length of
lamp to nearly one-half of those in ordinary
use, or I may employ an electrode of twice the
length; and thereby double the interval of
time Letween recarbonings. A usual length
of lamp, as lamps are now made, is fifty-four
inches, and the length of the positive carbon
consumed nine and one- half to ten inches.
This length of lamp I reduce to twenty-five
inches, consuming same length of carbon, or
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to forty inches, consuming eighteen inches of g3

positive carbon.

What I elaini as my invention is—

1. The combination, in an are lamp, of the
open-bottom tube 10, the open-bottom tube
I, provided on its upper end with a bifur-
cated abutment for the lower carbon, an open
or spider shaped follower, and a spring for
lifting the said carbon, with the upper carbon
controlied in its downward movement by a
cluteh connected with the stem of the dash-pot,
substantially as described.

2. The’combination, in an are lamp, of a
differential electro-magnet and upper carbon
sustained therein, a elatching device, a dash-
pot having a grooved plunger centered upon a
stem connected to said clutching device, and
alower-carbon spring actuated and adjustable
in a guided tube open at its lower end and
provided with a sleeve, W', substantially as
described.

3. In a focusing arc lamp, the combination
of two clectrodes, one a spring-actuated elec-
trode inclosed by an open-bottom tube pro-
vided with a detachable feed-controlling abut-
ment ab its wasting end attached to a saddle,
', and the other a gravitating electrode pro-
vided with carbon separating and feeding
mechanism, a clutehing device controlled by a
dash-pot having a spirally-grooved plunger,
and an actnating or controlling magnet, sub-
stantially as described.

Signed at New York, June 11, 1884,

WILLTAM H. MILLER.

Witnesses:
- W. A, FrRENCH,
C. W. BENJAMIN.
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