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SPECIFICATION forming part of Letters Patent No. 455,087, dated June 80, 1891,
Application filed May 28, 1890, Serial No. 353,409, {(No model.)

Lo all whom it may concermn:

Beit known thatI, CRATG RITCHIE ARNOLD,
a citizen of the United States, and & resident
of Chester, in the county of Delaware and
state of Pennsylvania, haveinvented acertain
new and useful Electric-Arce Lamp, of which
the following is a specification.

My invention relates to electric-are lamps;
and it has for its objects to effect a material
saving in the use of carbons or provide for
the employment or consumption of partially-
consumed, broken, short, or different lengths
of upper carbons, and, second, to provide
simple, effective, compact, and durable regu-
lating devices for the lamp, whereby the arc

between the carbons is duly established and

maintained and a delicate and praetically-
imperceptible feeding is assured for the car-
bons as they are consumed.

My invention accordingly consists of the
combination, construction, and arrangement
of parts comprising an electric-arc lamp, as
hereinafter described and claimed, having
reference, particularly, first,to a sliding frame
or support for the lower carbon and the shade
or globe for the lamp, whereby both said car-
bon and globe are susceptible of being simul-
taneously raised above the position which
they occupy when carbons of the normal
length are employed, whereby they may be
both adjusted to cause the lower carbon to
meet the upper one or vary the plane for the
arc and both carbons still be surrounded by
the shade or globe, and, second, to a freely
suspended orsupported slotted tubular upper-
carbon holder having on one side a pair of
independently-journaled rollers and on the
opposite side a movable roller having hear-
ings 1n a frame pivoted to said holder and
supporting an armature for an clectro-mag-
net Included in the line-cireuit, and gear-

wheel and step-by-step mechanisim for said |

movable roller, which mechanism is operated
by a lever and circuit - breaker supported
upon said holder and actuated by electro-
magnetic appurtenancesin a derived or shunt
circuiit, whereby the arc-establishing mechan-
ism and feeding devices for the carbons and
the upper-carbon holder are combined and
secured together in a freely-supported con-
dition. -

— s

My invention consists, also, in special com-
binations of devices and improvementsin de-
tails of constructions hereinafter desecribed,
and more particularly specified in the elaims.

IFigure 1 of the accompanying drawings is
a sectional elevation of an eleetric-are lamp,
showing the sliding support or frame for the
lower carbon and the globe or shade. Fig, 2
is a seetional elevation, drawn to an enlarged
scale, of the arc-establishing and carbon-feed-
1ng mechanism or the regulator. Fig. § is a
horizontal cross-section of same on line 1 1.
FF1ig. 4 1s a detall plan, and Fig. § is & broken
section, of the elutch and adjacent parts. Iig.
0 1s an elevation of a modification of con-
struction of the regulating devices, and Kig.
718 a sectional broken plan of same.

In the drawings, A, IFig. 1, represents an
electric-are lamp comprising a casing B, con-
taining the regulating devices, as hereinafter
described, for the upper carbon C, and a sup-
port or trame D for the lower carbon K and
olobe or shade If, which is secured to said
frame Dy set-serews, as shown, or otherwise,
as desired.

The frame D 1s composed of the usual ver-
tical rods d and lower cross-bar d’, or is made
1n the usual or other suitable manner, except
that the rods d are not fastened or rigidly
connected to the base b of casing B, but are
loosely attached thereto, so as to slide in
their bearings or openings 0’ in base I3.
T'hey are preferably insulated from the base,
as shown.

The upper edge f of globe I is made large
enough to embrace or surround the casing B,
as shown, and said edge enters or 18 covered
by a sliding or loose collar or sleeve 1/, sur-
rounding casing B and guided thereon. The
Iatteris held in its adjusted position by means
of set-screws /= and is provided with down-
wardly-projecting spring fingers or clamps /3
for engagement with an outside shoulder £+
on globe I¥ to connect frame I and its at-
tached fixtures to sleeve f'. The frame D

being supported by or suspended from sleeve
/7 is susceptible of being vertically raised or
lowered whenever it 1s desirable to do so,
and 1s maimtamed 1n any position within its
limits of motion by adjusting the set-serews
\ /= of sleeves /7, and as the globe I is fastened
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to frame D both move together to maintain
the globe in its normal position around the
carbons without necessitating special or in-

dependent adjustment of the olobe whenever
the frame D is adjusted. The lower carbon
K may therefore be raised to meet or make
contact with a short, partially-consumed, or
differentlengthsof upper carbon, or the plane
or height for the are may be altered as de-
sired by one adjustment of frame D, as indi-

- cated in dotted lines, Ifig. 1
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Thearcestablishing
anism or the regulator for the lamp, is more
plamly shown in Kig. 2.

(x 1s a tubular holder or guide having bear-
ings in base b and top b® of frame U° of cas-
ing B, as illustrated, or otherwise, as desired,
and forming a guide in which the carbon
slides and is sustained or guided.

The holder G has near its lower end an an-
nular shoulder or flange ¢, andin line with it
in base b is a set-serew ¢/, which, in connec-
tion with the stud «' on the holder G,
adapted to strike the top of casing B, deter-
mines the extent of lift of said holder.

The holder G has partialoppositely-located
slots g° and g5  (See Fig. 5.) Intoslot g* pro-
ject grooved rollers g% journaled in brackets
g°, projecting from holder G.
g* are placed above one another and align, as
moreplainly shownin Fig. 5. Inline with slot
¢° 18 a roller /, fixed on a shaft 7./, having its
bearings in the lower end /i* of a tilting frame
or support H, which is pivoted at /i’ to an ob-
long or other suitably-shaped collar or plat-
form ¢Y secured to orforming a partof holder
G- or other vertically-movable support.
roller /+ thus mounted may be moved later-
ally to or from the carbon, so as to cluteh or
orasp the same or to allow it to feed.

The frame H 1s provided with outwardly-
extending or other suitably-shaped arms It
upon which is secured an armature 2 for an
electro magnet or magnets I, included in the
main or line cireuitl 1,and preferably in the
direct circuit with the carbons and the arc
through connection with the metal frame of
the lamp, as indicated. On one.end of shaft
i of roller /i is mounted a gear-wheel I, which

so meshes. with a pinion k& on shaft/X’, having its

6o

292 around the arc.

bearings in pivoted frame II. On the oppo-
site end of shaft &’ 1s secured a ratchet-disk
%, having a pawl %, pivoted toa lever I, which
in turn is fulerumed at [ on collar ¢° or other
support, moving vertically with G, and is pro-
vided with a retracting-spring I/, arranged in
any desired manner, or as indicated. Lever
I. is also provided with a flat spring /% having
an electrode {?, which normally rests upon or
is in contact with said lever and the point or
end of an adjusting-serew M, supported upon
but insulated from a bracket m, as shown,
formed on or secured to holder G. The lever
I. carries an armature 2 for the electro-mag-
nets N, included in a dertved or shunt cir cuit
said lever L, spring (7

and maintaining mech-

These rollers |
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and adjusting-screw M form a circuit-breaker
P for making and breaking said derived or
shunt circuit whencever magnets N attract ar-
mature 7 and oscillate lever L. !
The line enters the lamp by way of post .,
suitably located, thence passes to magnets I
to frame 07, to holder G, to carbons hy way of
rollers ¢, lower-carbon frame l, post 1, flexi-
bly connected to frame, and out to nextlamp
or to the line. The derived or shunt eircuit
is by way of lamp-holder G, lever L, spring
[, contact P, screw M, magnet N, and to post .
The opemtlon of the regulatoris as follows:
The set-screw ¢’ 1s ad;msted in relation to
collar /v or holder G, as before explained, to
covern the play of the holder, and theretore
the extent of 1ift of said holder, and conse-
quently the length of arc between the car-
bons. The roller i, when the lamp is not in
use, 1s normally awayimm the upper carbon
or out of slot ¢° and armature ¢ away from
the magnets I. The passage of a current

through magnets I causes them (o attract

their armature 4 and produce an oscillation
of frame H on its pivotal supportto first cause
roller 7y to enter slot ¢* of holder G and con-

tact with and foree the uppercarbon against

the oppositely-located rollers ¢* to form a
grip for said carbon, as shown in Fig.J. As

| soon as the grip is effected further tlltmu of

frame 11 and side movement of its roller L are
prevented, or they are rigidly locked to
holder G. Consequentlyafurther attraction
and movement of armature < lifts said holder,
its attached parts, grip, and upper carbon
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vertically to produce a separation of the car- -

bons and establish the are between them, the
position of the frame against its upper stop
being duly maintained as long asthe current
continues to pass to the lamps or to magnets
I. If such currentatany time ceases to passto
magnets I, they are de-energized, whereupon
the W’GI“ht of the armature end of frame II
reversely oscillates the lattertoelfect a move-
ment of roller /it away from the upper carbon
or a release of the grip on said carbon to per-
mit it to drop to its normal position when the
current is not passing, and the frame or sup-
port G settles down on stop ¢'.

When the arc is established, as above de-
seribed, and the carbons burn away or the
length of the arc becomes abnormal, the cur-
rent 18 shunted to magnets N 1n sufiicient
amount to cause them to attract their arma-
ture 7 against the influence of retractor //,
which is set to hold the armature back while
the are 1s normal, thereby moving lever I,
and pawl £&? to cstep ratchet-disk &? and ro-
tate gear-wheels & & and roller . in the direc-
tion indicated by arrows z, so as tomove the
upper carbon downwardly or feed 1t toward
the lower carbon. T'he described movement

of lever I. breaks the shunt-circuit, which 18
instantly restored by the reaction of spring/’,
reversely moving said lever,

automatic action of making and breal-
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ing the shunt-circuit continues aslong as the
magnets N are active or while the arc is ab-
normal and produces a constant oscillation
of lever L and stepping of ratchet-disk A2 for
effecting a continuous feeding of the carbon
C until the arc is restored to its normal con-
dition.

As the steppine of ratchet-disk 4 is a posi-
tive action, the feeding of the carbons is a
forced one and does not depeund upon the ac-
tion of gravity. Itisapparent,therefore, that
the above-described regulator provides a posi-
tive, steady, delicate, and almost impercepti-
ble feed for the carbons while burning or be-
ing consumed. Instead of using the step-by-
step appliances for effecting a feeding of the
carbons, any other desired or suitable de-
vices may besubstituted therefor and placed
in gear with the shaft & or directly with roller
h. If desired, the tubular holder &G may be
dispensed with, (see IFigs. 6 and 7,) in which
case the rollers ¢* are journaled to a fixed
bracket or sapport p, secured to base D, and
the frame II, with its rollers 7, is pivoted to a
bracket p’, similarly secured. The ecircuit-
breaker P and pawl L° are attached to lever
L, which is fulernmed on roller-shaft 7.’, to
which is attached the ratchet-disk A2, the re-
sult being the samein this case as in that al-
ready described, except that a more rapid
feeding of the carbons is effected.

T'he grooves of the rollers ¢' and 7 may be
smooth, milled, or roughened, as desired, or
sald rollers may be otherwise construeted, as
required.

What I claim as my invention is—

l. In an electric-arec lamp, a lower-carbon
holder and globe or shade therefor, both sup-
ported on a sliding or adjustable frame or
carrieradapted tobe raised or adjusted above
the position occupied when carbons of nor-
mal length are employed, and means for set-
ting or fixing the frame and supported car-
bon and globeinany desired vertical position.
- 2. Inanelectric-arc lamp, the combination,
with the lower-carbon holder and the globe
or shade for the lamp, of a vertically-sliding
frame orsupport carrying both the holder and
the shade, and clamping devices adapted to
fix or hold the said frame in any desired ver-
tical position, according to the length of the
carbon or the plane or height of arc desired.

o. LThe combination, in an electric-are lamp,
of a frame D, carrying the lower carbon, a
globe or shade supported by said frame, a
sleeve sliding on the lamp-casing and at-
tached to the upper edge of the globe, and a
clamp for fixing the said sleeve in any de-
sired vertical position on the casing.

4. In an electric-arc lamp, the combination,

with the lower-carbon holder, of side rods
adapted to slide vertically in the base of the
lamp, a globe-holder connected to the frame
supporting said carbon - holder and carry-
ing a globe surrounding said side rods, and
a vertically-adjustable sleeve or support con-

provided with means for fixing or adjusting
1t in any desired vertical position.

2. In an eleefric-are lamp, a frame D, sup-
porting thelower-carbon holder and attached
to vertically-sliding side rods d, sliding in the
base of the lamp, a globe or shade attached
to said frame, a sleeve sliding on the lamp-
casing and supporting the globe from its up-
per edge, and clamping devieces for fixing the
sleeve in any desired vertical position.

i. Anelectric-are lamp having a freely-sus-
pended guide-frame for the carbon-holder, a
grip-roller sustained on a tilting lever H, an
armature fastened to said lever, feeding mech-
anism mounted on said frame for rotating the
orip, a derived-cireuit magnet and cireuit-
breaker therefor, and an armature for said
magnet connected to said feed mechanism,
substantially as and for the purposeset forth.

. An eleetric-arc lamp having a freely-sus-
pended guide-frame for the carbon-holder, a
movable grip-roller sustained on a tilting le-
ver pivoted to said frame, feed mechanism for
rotating the grip, a derived-circuit magnet,
an automatic cirenit-breaker therefor, and an
armature for said magnet connected to said
feed mechanism, substantially as and for the
purpose described.

8. The combination of the tube G, having
rollers ¢*, pivoted frame H, having roller /i,
and ratchet-disk &* in gear with said roller,
and pawl &% lever I, and a circuit-breaking

device I, as and for the purpose described.

9. In a regulator for an electric-arc lamp,
the combination of a guide-frame for the
carbon movable longitudinally in the direc-
tion of lift and feed of said carbon, a roller-
orip adapted to engage directly with the car-
bon and mounted on a tilting frame carried
by the guide-frame, whereby it may be moved
to and from the carbon, a main-¢circuit mag-
net for actuating the tilting frame and guide-
frame, a derived-circuit magnet, an acmature-
lever therefor supported on the guide-frame,
and a step-by-step feed actuated by said ar-
mature and connected to the grip-roller for
rotating the same.

10. The combination, In an electric - are
lamp, of a tubular holder or guide G, guided
in the base of the lamp and in the top of the
lamp-frame, two rollers pivoted on said guide
or tube and projecting through slots in the
same against the earbon or carbon-holder, a
second roller projecting through a slot in said
gulde and carried by a tilting lever connected
with an armature for a main-cireuit magnet,
a gear-wheel mounted on the shaft of said
second roller and meshing with a pinion on
thesecond shaftearried by the frame orguide,
a ratchet-wheel on said second shaft, and a
step-by-step actuating-pawl for the latter also
mounted on the frame or guide, as and for
the purpose deseribed.

11. The combination, substantially as de-
scribed, of the vertically-movable frame car-
rying a fixed roller or rollers, a grip-roller

nected to the upper edge of said globe and | carried by a lever pivoted on said frame, a
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main-circuit magnet I, secured at one side of
the lamp-frame and having an armature
mounted on the lever carrying said roller, a
fixed derived-cireuit magnet N, an armature-
lever therefor mounted on the movable frame
and connected to actuating devices for turn-
mg the movable roller step by step, and - a
circult breaker or controller forsaid derived-
circuit magnet, as and for the purpose de-

1o scribed.

12. The combination, substantially as de-
scribed, of the movable frame G, a grip-roller
carried by a lever mounted on said frame, a

]

455 087

main-circeuit magnet having an armature se-
cured to said lever, a derived-circult arma-
ture-lever also mounted on said frame, and
an actuating-pawl connected to sald arma-
ture-lever and serving to turn the grip-roller

| step by step, as and forthe purpose deseribed.

Signed at Chester, in the county of Dela-
ware and State of Pennsylvania, this 29th

day of April, A. D. 1530,

| CRAIG RITCIHIE ARNOLD.
Witnesses:
- JNO. LENTZ GARRETT,
LETTIE D. ALLMOND.
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