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No. 792,078.

UNITED STATES

Patented June 13, 1905.

PATENT OFFICE.

ROBERT H. READ, OF SCHENECTADY, NEW YORK, ASSIGNOR TO GENERAL

ELECTRIC COMPANY, A CORPORATION OF NEW YORK.

ELECTRIC~-ARC LAMP.

SPECIFICATION forming part of Letters Patent No. 792,076, dated June 13, 1905.
~ Application filed October 10, 1902, Serial No. 126,668,

To all whom it may concern:

Be it known that I, Ropert H. RrAD, a citi-
zen of the United States, residing at Schenec-
tady, county of Schenectady, State of New

5 York, have invented certain new and useful
Improvements in Arc-Lamps, of which the
following is a specification.

In using electric-arc lamps on circuits of

constant potential it 1s the common practice

10 {0 connect a considerable dead resistance in
series relation tothe lamp. Aslampsare com-
monly constructed this 1s found necessary to
steacdly the arc, as without the auxiliary resist-
“ance almost the entire drop of electromotive

15 force 1n the lamp is across the are, creating

such a considerable change of voltage under
imperfections ot the carbons or when a flue-
tuation at the line-terminal occurs that the

arc 1S suddenly extinguished and the lamp

20 must restart. An absolately pure carbon per-
mits a smaller external resistance to be em-
ployed than when the carbon is not pure or
homogeneous; but even omitting every con-
sideration of changes of voltage due to such

25 cause the changes at the line-terminals must
be contended with. The employment of a
conslderable 1dle resistance ameliorates these
interfering conditions by absorbing a consid-
erable portion of the drop across the lamp-

3o terminals, and thus rendering the voltage

fluctuation at the arc of smaller value. The

employment of such a resistance, however, is

objectionable from an economical standpoint

as wasting in heat a considerable amount of
35 energy absorbed by the lamp.

It 1s the object of this invention to partially
dispense with this resistance, so that a smaller
resistance may be employed than has com-
monly been the case, thereby permitting a

40 larger proportion of the energy consumed by
the lamp to be dispensed in the arc and in-
creasing the lighting efficiency.

One of the chief structural features which
renders necessary in the usual form of con-

45 stant-potential lamp the steadying resistance
18 the sluggish action of the arc-regulating
mechanism, due principally to the sluggish-
ness of the regulating-coil, a large current
variation being necessary to permit the regu-

| lating-cores to change position.

I overcome
this difficulty by employing regulating mech-
anism of peculiar construction.

One feature of my invention involves the

employment of an auxiliary quick-acting mag-

net of short time constant to store energy in
a spring when the are i1s struck, holding the
arc-adjusting device under stress, so that a
very small range of current variation will
permit the spring to respond and shorten the
arc. 1Thus 1n case the voltage at the are ap-
proaches the danger limit where extinguish-
ment 1s likely to result the current declines,
the magnet ot low time constant is weakened,
and the strained spring instantly reacts and
shortens thearc. This quick-acting auxiliary
regulating-magnet may be employed to assist
the maln regulating-coil in acting upon the
positive carbon, or may be independently em-
ployed to regulate the negative carbon and
may be excited alone by the current or a part
of the current which passes through the lamp,
or excited by a differential shum current
around the arc in addition to the series cur-
rent. With an organization of this kind a
lamp may be burned at a much closer point to

‘the line voltage than usual and the economy

of 1ts operation considerably enhanced.

The novel features of the invention reside
in the employment of a regulating-magnet of
short time constant in addition to or in codp-
eration with the main wU‘Lllatlnﬂ'-maonet of
the lamp.

It comprises also the employment, together
with an arc-striking magnet, of a part of rel-
atively small inertia, in Whlch energy 1s stored
when the lamp 1is bm*mnb., ready to qmchlv
respond on a slight dechne of current in the
I‘me

1t comprises also other features of novelty,
which wiil be more particularly hereinatter
described, and will be definitely indicated in
the claims appended to this speecification.

In the accompanying drawings, which illus-
trate the invention, Figure 1 is a side eleva-
tion, partly in section, of an inclosed arc-
lamp embodying my improvements. Fig. 2
1s a view, similar to that of Fig. 1,0n a plane
at right angles to that of said figure. Fig. 3
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is a diagrammatic illustration of the lamp of |
Figs. Land 2. ;Fig. 4.1s a diagrammatic illus-
tration of a modification. -Fig.5 is-a side ele-
vation, partly in section, of a lamp in which
5 the regulation is effected solely by the-move-
ment of the positive electrode. Fig. 6 is a

-view at right, angles to that of Fig. 5. Fig.
7 1S an enlartred sectlonal detall of the: lclmp_
of Figs. 5 and 6, and Fic. 8 is a diagram of

10 the circuits of S&ld lamp.

| Referring first to Figs. 1,2, 3, and 4, 1.rep-
resents the main regulating or lifting magnet,
comprising two spools acting on the U-shaped
core 2 and connecting, through a clutch 3, with
15 the positive carbon, a dash-pot 5 being con-
nected between the core and the frame. 6
~represents a small steadying resistance; which
-mayabsorb:from eight:to: ten per cent. of the
drop across the lamp-terminals. .7 represents
20 an auxilid,rv magnet. of short:time. constant.
As.shown /in. the%e drawmws ‘this magnet 1s
provided with iron -cores and a yoke on:the
Jlower side, the pole-tips ‘being tapered, as
seen;1n Hig. 2, to cotperate. with. an:armature
25 .8, mounted so as to havea true.vertical move-
-ment against.a Lelical spring 9, a set-serew
and -jam -nut -being . employed to adjust-the
-tension of the -spring. This:tension should
‘be suflicient: to cause.a quick lift of the lower
30 carbon, which is. mounted in a yoke 11, rig-
1dly connected throuo’h connecting-rods, with
.the .armature. M_?here,an‘ 1.ncl¢:>sure_-ar,0und-
the arc is: provided. for -the ;lamp,:these rods
.may-be worked through lava or other:refrae-

35 - tory insulating-bushings mounted in the globe-
-cover;as Indicated in the drawings. Inorder |
ito: prevent too quick striking of. the arc when
the:-lamp-circuit is first closed I prefer to-em-
ploy. also an additional. dash-pot 5* to: govern:
40.the regulation.due to:the ,ﬂddltl(}ﬂal magnet.
q. As thus orwamzed the main: function of
-the;magnet 1 is to strike the-are. It is there-
.fore,given.a long range. of:lift, whereas-the
rem1la,t1n0 magnet 7 need have only.a-short:
45 «stroke. Srmll and qmck fluctuations of cur-
“rent,-whether due -to hard. spots.or irregular
conductmo* spots.in the. carbon: or:to’ ﬂuctua—-
:tions of line voltage, are compensated.: by: the!
magnet 7, the llftmo*-mao*net 1 being too.slow:
50.t0 respond to. any . except- very . considerable: |
-ranges of voltage. The energy stored in the
spring 9 conduues toward rendering the aux-
<1llary -magnet. quick -acting: but 1311-18 effect;
-may: be enhfmced by a specuﬂ form of -mag- |
55 net construction, as by giving the latter;a |
short core, by . laminating its core, and by:ex-
-elting it-by a-number: of. parallel branches of
the reo'u]atm g-circuit.  Besidesthisthe Welﬁ‘ht_
of the parts: whlch effect, the regulation:is less

60 .than where the. heavy arc- strﬂ{mg core must’

also.be. moved. There is therefore much less
-mechanical inertia:to be. overcome. in regula--
«tion. IFig. 3 shows this arrangement. Any:
form of construction which renders-the . mag-

65 .net. more quickly.responsive: to. demagnetiza-.

| of ~eurrent.

. positive electrode.

tion or whlch quickens the reslz)onse of the
shortening of. the arc: may-besemployed with-
in-the lines of -the invention. It will be ob-
served that both carbons float freely in obe-
dience to their magnets, the one straining a
spring to insure quick regulation on decline
n:Fig. 4:the : time constant. of
-the, magnet 1s . reduced ‘by glving it a dlﬁer-
ential wmdmg, one branch bemtr In series
-with the arc and the other in Shunt.

larly prompt, as a decline in current strength
due. to increase of .arc resistance. causes a,lso
a 1rise of current streno"th in the shunt-coil,
: the-magnitude of the demaﬂ'netlzmcr effect on
‘the magnet being thereby do_ubly enhanced.
In Figs. 5. 6,*7,--3;11(:1 8:1: have shown my im-
-provements.as applied: to a:lamp.in.which:the

The re--

-sponse of -4 magnet of this kind is particu-
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-regulation :is. effected . entirely through < the -

In:this type I place: be-

‘tween the -are-striking magnet-core. and:the

-clutch:a-sectional core:12.12%, operating:with-

in the field. of the.auxiliary, regulating-mag-

net of .short time:constant,, one member of

:this core, as 12, being secured . to:a:rod :12°,
-forming:a: firm:attachment of -the core-of the
lifting-magnet, and: the other being connected
-to-.a, rod 13, moving within.a: tubu]a,r part: of
the rod: :md actmo' against: the. hehcal com-
_pression-spring 14,.,by: means of .apin:15, .se-

ccured:to the rod and: projecting through slots

:16.1n the side of the tube. 'The core-sections
12:12*are tapered conically at their confront-
1ng.ends-and-aresiotted,as indicated in:Figs.
Hrand .7, to. prevent sluggishness due to Fou-
cault. currents:in:the. cores. An- adjusting-
-nut:17, codperating with:a.suitable. jam-nut,
18 pr_owd,e,d to vary:the:tension of the.spring
14. .A-dash-pot 18:1s provided:to prevent too
qudden strikin'
J _pot 19, as Hs_.ual.,., ton-th,e hftmg:—magnet. ;It w1]1
be:noted - that: here-also:both parts. of: theare-
.governing system—-that: which: strikes-thearc
-and- that whieh ;regulates it—float:in a mag-
‘neticfield. -On:first. closing the lamp-cireunit
the auxiliary-magnet.is- first.to.respond: : but
1ts_governing: dash-pot prevents:too. sudden
.separation: of the carbons,.and thérefore .in-
sures the. proper: heating: of:the carbon-points
‘magnet, is; t_hen,__&ctmg- on its core, and the arc
18 lengthened ; to.its:full :limit. At the same
time the spring . of - the auxiliary: magnet : has
‘been. put under: stress, and: the a,uxﬂlar,;n mnag-

-net has: been:assisting :the main - llftmg:mag- |

netiin separating:.the earbons. On-a-fluctua-
tion of voltage in:the arc, due to any-ecause,
the magnet . of .short time: constant : permits
1ts:core:to:lengthen.in obhedience:to the reae-
t1on . of the:control-~spring
quickly shortened, an increase of current ef-
-fected,.and a greater.volatilization of: carbon,
-and-therefore a better condition for the main-
-tenance of: the.arc, promoted. .It will.be:no-

Df the .arc due to a. qujck

The slower-hiffing-
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ticed that 1 this organization the advantages
of the spring are obtained without aninereased
effort on the part of the lifting-magnet, and
therefore without any detraction from the
length of the arc. Control-springs have here-
totore been employed 1n lamps, but mainly
in such a way as to operate against the length
of the arc. In arc-lamps, particularly of the
inclosed type, 1t i1s desirable to burn the arc
at as great a length as possible 1n order to in-
crease the zone of ilumination and prevent
shadows.

One distinctive feature of the invention is
the reduction of the inertia of the arc-adjust-

ing parts without interfering with the tree-

dom of the arc-striking magnet to draw a
long arc, and I wish it understood that (his
teature may be carried out with other mag-
netic systems than those shown, any mag-
netlc system which stores energy in a quickly-
movable arc-regulating part of the lamp with-
out reducing the arc length falling within its
scope. For example, the sectional core might
move within the main arc-striking solenoid.
Modifications will easily occur to those skilled

1n the art.

The arc-regulating device can move over the
range of arc length and is always ready to re-
spond 1nstantly to small variations of current
such as would not effect regulation through
tlehftmmgolemnd except qlu oishly. 1 term
this a ﬂoatnw regulator,” since the quick-

regulating device can move over or be floated
thr ough the arc length by the lifting-magnet
and at any stage of its movement can I*eSpond
independently of the lifting effort of the main
magnet. Inthe type shown in Fig. 2 this re-
sult is effected | y the sectlonal l]ftmﬂ system
and In the type shown in Fig. 5 by the sec-
tional core governing the negative electrode.

What I claim as new, and desire to secure
by Letters Patent of the United States, 1s—

1. An electric-arc lamp having a lifting-
magnet and armature for the movable carbon,
and means responsive to the lamp-current for
regulating the arc length, said means being
movable independently of the position of the
armature and the lifting-magnet.

2. An electric-arc lamp having electrodes
relatively movable to strike the are, an arc-
striking magnet, a movable element of small
1nertia to regulate the are, and means for stor-
Ing energy during normal operation to act on
S.:‘le element to Slmrten the arc.

3. Anelectric-arc lamp having an arc-strik-
Ing magnet, an armature, an electrode gov-
erned thereby, and means responsive to minor
current variations forregulating the arc length
independently of the armature.

4. An electric-arc lamp having a floating
arc

regulating element being sectional and adapted
to store energyv when the arc is struck to in-
sure quick response independent of the lifting
element when current declines. |

striking and regulating mechanism, the:

E:

5. Anelectric-arc lamp provided with a lift-
Ing-coil and armature having a long range of
movement and a short-range regulating-mag-
net of relatively shorter time constant both
acting simultaneously to regulate the arc.

6. Anelectric-arc lamp provided with a lift-
ing-coll and core having a long range of move-
ment, ashort-rangeregulating-magnet of rela-
tively shorter time constant both acting on the
arc, and a spring opposing only the short-
1“1110*@ magnet.

. An electl 1c-arc hmp provided with two
oper‘mtmg magnets, one ot long range to strike
the arc, and the other of short range and of
relatively short time constant to regulate the
arc, both magnets acting continuously and si-
multaneously onthe arc both responsive to the
energy consumed in the lamp.

8. An electric-are lamp provided with two
arc-regulating magnets, one of long range to
strike the arc, the othel of short range to ad-
just 1t, both acting 'smmltfmeouqu IN response
to energy consumed in the lamp, a spring op-
posing the short-range magnet, and an adjust-
ing device for varying the tension of the
Spring.

9. A constant-potential electric-are lamp
provided with two arc-regulating magnets,
one of long range to strike the are, the other
of short range to adjust it, both acting simul-
taneously in response to the energy consumed
in the lamp, and a small steadying resistance
1in series with the lamp.

10. An electric-arce lamp provided W'lth two
arc-regulating magnets, one of lone range and
the other of short range bhoth responsive to en-

ergy consumed in the lamp, a spring strained

by the latter, and a dash-pot acting in con-
junction with each magnet.

11. An electric-arc lamp havinge two arc-
regulating magnets, and a two-part regulat-
ing mechanism, sald magnets both acting si-
multaneously and Iindependently of said parts.

12. An electric-are lamp provided with
means for striking the arc, a sectional carbon-
l1fting mechanism, a spring acting between
the sections, means for establishing the are,
and an arc-regulating magnet for puttmo the
spring under stress.

13. An electric-arc lamp provided with
means for striking the arc, a sectional carbon-
lifting mechanism, a spring acting between

‘the two sections, means for establishing the

arc, a regulating - magnet for straining the
spring, and a dash-pot for damping the strain-
Ing movement of the spring.

14. An electric- arc lamp provided with two
arc-regulating magnets acting tandem on the
same carbon - lifting mechanism, a sectional

core in said lifting system controlled by one

magnet, a spring governing the core-sections,

and a dash-pot for damping the straining

movement of the spring.

15. Anare-lamp provided with along-range
“magnet, a sectional core between sald magnet
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and the lamp. -clutch, a sprirn-g acting be- |

tween the core parts, and a magnet of short
time constant for straining the spring.

16. Anarc-lampprovided with along-range

magnet to strike the are, a sectional core. he-

tween said magnet and the lamp -clutch, a | .
“hand this 8th day of October, 1902.

spring tending to separate. the core parts, a

magnet of short time constant responsive to |
energy consumed in the lamp for straining |
the spring, and means for damping the move- |

ments of the clutch.

792,076

17. Anare-lampprovided with an are-strik-
ingmagnet, a regulating-magnet having a sec-

tional core and a spring tending to separate

-the: core-sections, said core-sections telescop-
ing into- one. another.

In witness whereof I have hereunto set my

ROBERT H. READ.

Witnesses: '
Bexsamin B. Horr,
Herex ORFORD.




	Drawings
	Front Page
	Specification
	Claims

