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To (t. // tu; juo ; ), it 7} u(t / CO7, ce 7’Hu: 
Beitknown that I, GEORGER. LEAN, a resi 

dent of Cleveland, in the county of Cuyahoga 
and State of Ohio, have invented certain new 
and useful Improvements in Electric - Arc 
Lamps; and I do hereby declare the following 
to be a full, clear, and exact description of the 
invention, such as will enable others skilled 
in the art to which it appertains to make and 
tse the same. 

ly invention relates to an improvement in 
electric-arc lamps, one object of the invention 
being to provide efficient means whereby to 
prevent, the “pounding’ of the lamps at start 
ing through an excessive flow of current and 
to “steady the arc when the lamp is burn 
ing, in case the voltage should suddenly lise 
or fall, without the necessity for the use of 
wasteful resistance in series with the lamp, 
which resistance as heretofore used in lamps 
in multiple-arc circuits has absorbed from 
twenty-five to forty per cent. of the energy. 
A further object, is to provide simple and 

efficient globe-holding devices for electric-arc 
lalmps. 
A further object is to provide a carbon 

holder which shall be simple in construction, 
easy to manipulate, and which shall operate 
accurately to hold the carbon in proper posi 
tion. 
A further object is to provide simple and 

efficient means whereby to facilitate the trim 
ming of the lamp. 
A further object is to improve various fea 

tures of construction of an electric-arc lamp 
and to so construct the lamp that it shall be 
accurate and noiseless in operation and effec 
tual in all respects in the performance of its 
functions. 
With these objects in view the invention 

consists in the combination, in an electric-arc 
lamp, of a separating and feeding magnet, a 
holder Connected with the amature of Said 
magnet, clutch-rings carried by said holder 
and adapted to engage the carbon, and con 
tact devices also carried by said holder and 
adapted to bear continuously against the 
carbon for the purpose of conducting current 
the reto. 
The invention also consists in a separating 

and feeding magnet for al'e-lamps, having a 
conical core or pole-piece and a conical arma 
ture, one adapted to enter the other, and the 

faces of the two cones arranged at an angle 
to each other; and the invention further 
consists in certain novel features of construc 
tion and combinations and arrangements of 

| parts, as hereinafter set forth, and pointed out 
in the claims. 

In the accompanying drawings, Figure lis 
a sectional view of an electric-arc lamp em 
bodying my improvements. 
5 are views illustrating the holder for the in 
ner or arc-inclosing globe. Figs. 6, 7, 8, and 
9 are detail views illustrating the combined 
clutch and contact devices. Figs. 10 and Il 
are detail views of the lower-calibon lholder. 
Figs. 12 and 13 are views illustrating modi 
fications of the lower-carbon holder. Figs. 
14, E5, and 1 (3 are detail views illustrating the 
connections of the inner-globe and lower-car 
bon holder with the depending arms or up 
rights of the lamp. Fig. 17 is an enlarged 
view showing the closed coil and a portion of 
the primary winding for the separa ting and 
feeding magnet. Fig. 1S is an enlarged de 
tail view of the core and arnature of the 
magnet. 
A represents the iron frame ol' shell of the 

feeding and separating magnet, to the upper 
end of which a cap or casting 1 is fixed and 
terminates in an upwardly-projecting hollow 
shank 2. An insulated screw 3 is secured to 
the upper end of the shank 2 for the attach 
ment of a suitable device by means of which 
to suspend the lamp. 
Within the shell. A the core or pole-piece A" 

of the magnet is fixed and depends partially 
through the same, said core or pole-piece be 
ing made with a deep recess 4 in the form of 
a truncated cone for the reception of the simi 
larly-shaped upper portion 5 of the armature 
(3 of said magnet. The core G is disposed 
within the slhell A, and its lower end termi 
nates within a chamber 7, formed by a cylin 
drical casting S, of iron, fixed to the lower end 
of the shell A and forming, in effect, a part 
thereof. She chamber 7 is lined With sheet 
brass or other suitable non-magnetic material 
Ct, and against this lining the al'mature (3 has 
a neat but sliding contact, said lining extend 
ing somewhat above the lower end of the core 
A' and inclosing the same. The cylinder or 
casting 8 thus constitutes a dash-pot for the 
arlmature G and in which said arnature acts 
as a plunger. The al'mature 6 is made with 
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a longitudinal opening 10, in the upper end burning on constant-current circuits, the re 
of which a tube 11 is secured, said tube ex 
tending up through the center of the core Ol' 
pole-piece A" and terminating within the tu 
bular shank 2 of casting 1, its upper end be 
iing closed air-tight by means of a cap 12. 
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The heliN 13 of the magnet is located within 
the shell, and also located within said shell 
is a closed coil or conductor 14. This closed 
coil may be placed within the helix 13, or it 
may be wound around it, or the magnet may 
be provided with sectional Windings, one con 
stituting the working helix and another forma 
ing tlhe constantly-closed conductor. The ar 
mattle of the magnet will be connected with 
the upper carbon of the lamp in a manner 
which will be hereinafter explained in detail. 
With the constantly-closed coil or winding 

On the magnet, when the circuit is closed 
through the lamp, current will be induced 
momentarily in the closed or secondary wind 
ing in a l'everse direction to the direction of 
Current through the working or primary coil 
or helix. The current thus induced in the 
closed or secondary coil will tend to weaken 
the lifting-lmagnet and cause the arc to be 
draVn slowly, the Secondary current becom 
ing gradually Weakened until it ceases alto 
gether and the arc shall have been drawn to 
its full length. When the current is cut out 
of the lamp, there will be a secondary cur 
rent induced in the closed or secondary coil 
in the same direction as the current through 
the Working helix. This will increase, for an 
instant, the strength of the then-weakening 
lmagnet and thus cause the lamp to cease 
slowly instead of abruptly. These same ac 
tions will occur in a less degree with any 
change of voltage in the circuit or in case the 
arc should be momentarily interrupted from 
ally callse, and thus maintain a constant and 
regular flow of current at the arc. The sec 
ondary circuit being only momentary does 
not affect the magnet nor the light of the 
lamp when the current is steady, but only 
When there is a fluctuation in the circuit, and 
thus has the advantage of steadying the arc 
and causing the lamp to burn very steadily 
without much external resistance, resulting 
in greatly increasing the efficiency of the 
lamp without loss through a resistance such 
as heretofore used. 
By the use of the closed secondary winding 

alc-lamps can be burned on circuits of but lit 
tle higher Voltage than the Voltage of the arc, 
instead of wasting a large amount of energy 
through a l'esistance, and greater steadiness in 
the burning of the lamp can be attained than 
is possible when such resistance is employed. 
The use of the closed secondary coil or wind 
ing enables lamps to be started aindl stoppel 
Smoothly without jumping and is particu 
larly advantageous when a number of lamps 
are burned in series on high-potential cir 
cuits. The reactive effect produced by the 
closed secondary coil or winding can be used 
to advantage on the shunt-magnets of lamps 

sult being to prevent too sudden changes in 
strength of the shunt-magnet due to changes 
in the length of the arc or abnormal fluctu 
ations in the current. 
The core of the separating and feeding mag 

net and its al'mature complises, as al.) Ove 
mentioned, two cones, one adapted to Cilter 
the other. It will be observed that the Wall 
of the conical recess 4 in the core of the mag 
net is not parallel with the conical face of the 
armature, but at an angle thereto. This is 
a matter of importance in adjusting lamps to 
operate under certain conditions. By challg 
ing the angle of the recessed cone to that of 
the entering cone the pull of the magnet call 
be changed to any desired range, so that when 
an arc is drawn too long the al'mature Will be 
drawn into a weaker portion of the magnetic 
circuit and thus cause the are to be collected. 
By the arrangement of the cones above de 
scribed the pull of the magnet can be made 
to remain constant throughout a predeter'- 
mined range of movement of the al'mattle 
by making the relative angles of the faces of 
the two cones such that the air-gal) at the 
points 4: ) Will romain Constant, through this 
range. This can be accomplished by having 
the sum of the distance at the points a' i? av 
erage the same throughout the range, Othel' 
fluctulations in the stil'ength of the magnet, 
such as the magnetic gap at the entering-point 
of the al'mature, having been corrected. If 
the angle of the entering cone is less than the 
angle of the recessed cone, the pull of the 
magnet will constantly grow Weake' as the 
armature is drawn into the recess, while the 
reverse of these angles will produce the op 
posite result. Thus it will be seen that by 
careful arrangement of the two colles a va 
riety of results can be attained, such as a 
strong pull of the magnet for a portion of the 
range of movement of the al'mature and a 
gradual decline at the finish, or \ice versa. 
I have found it to be of advantage in lamps 
burning in series on high-potential circuits to 
have the pull of the magnet constantly de 
creasing as the armature rises. This is ex 
actly opposite to the pull of an ordinary solen 
oid as is Commonly used in arc-lanp8. I have 
found that for arc-lamps for usc on one-h un 
dred-and-ten-volt circuits it is of advantage 
to have the magnet produce a uniform pull 
on the all nature throughout the oi'clinary li?t 
of the carbon and from that point lapidly 
weaken, so that in case the lam) receives all 
abnormally high potential the al'matu'e will 
not rise in proportion to the increased voltage 
of the circuit and draw are so long that it will 
break and cause the lamp to ?licker. In this 
case the angles of the faces of the two (’ones 
would be such that a lamp billing at one 
hundred and ten volts would draw an eighty 
volt arc, while the increase of ten per cent. 
in the potential of the lapp Would not in 
clease the arc over five per cent. 

It is desirable to provide proper ventilation 
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for the Windings 13 14, and for this purpose 
Openings 15 are made in the armature-casing 
and through the lining Ci. For the same pur 
pose the shell A is made with elongated slots 
16 and the core or pole-piece is inade with 
holes 17, which communicate at one eind with 
the conical recess 4 and at the other end with 
the interior of the casting 1, the shank 2 of 
the latter being made with slots o' openings 
18. The sheet-metal casing 19, which incloses 
the operating mechanism of the amp, is }}o- 
vided with air-vents 20. A fi'ee circulation of 
air will thus be permitted to keep the inside 
parts of the magnets and the windings cool 
Without allowing a current of air ill the in 
closed chamber 7, as the armature 6 consti 
tutes a seal for said chamber below the open 
ingS 15. 
An internally-screw-threaded collar 21 de 

pends from the cylindrical casting 8 in line 
With an opening 22 in the botton of said cast 
ing. An annular boX or casing 2:3, ha ving an 
opening in its top, is disposed below the cast 
ing S and provided with an internally-screw 
threaded collar 24 for the reception of the col 
lar 21, depending from the casting S. The 
box or casing 23 is provided at its bottom edge 
With an internally - screw-threaded annular 
flange 25 for the reception of screw-threads 
On the periphery of a dish-shaped casting 26, 
Which constitutes the botton of said box or 
casing 23. The parts 23 and 26 thus consti 
tute a receptacle or casing for inclosiing the 
clutch and contact devices for the upper car 
bon, and the said casting or botton 26 is pro 
vided centrally with a flattened eillargement 
27, in which a hole is made for the passage of 
the upper carbon 28. A tube 29 is secured at 
its upper end to the lower end of the ajina 
ture 6, so that its bore will aline with the lore 
of said armature. The tube is adapted to 
loosely receive the upper carbon 28 and passes 
freely through the collar 21, terminating in 
the box or receptacle 23, preferably at or near 
its center, and carrying the clutch and con 
tact devices for the upper carbon. En con 
structing these clutch and contact devices a 
horizontally-disposed plate 30 is secured to 
the tube 29 at a point near the lower end of 
the Salme, and from the periphery of this plate 
a circular casing 31 depends, the lowel end of 
whichis contracted or made with an iia wardly 
projecting flange 32, said casing forming an 
Open-botton clutch-pan, the lings 33, consti 
tuting said clutch, being adapted to rest on 
the inclined flange 32 of the clutch-pan and 
against the carbon-rod when the lamp is in 
operation, as shown in Figs. I, 6, and 9. Ti Tihe 
clutch-rings 33 are made with roughened pe 
ripheral grooves whereby to cause then to 
properly engage the carbon-rod without, dan 
ger of slipping, and said clutch-itings are dis 
posed within a slotted carrier 3-d supported 
from the plate 30 by means of screw's 35, the 
upper ends of which pass loosely through said 
plate, and the carrier is provided in its top 
With a hole 36 for the reception of the lower 

3 

xtremity of the tube 29. In Fig. 8 of the 
drawings three clutch-rings are shown, and 
they are maintained in proper position by 
means of a horizontally-disposedling 36 pass 
ing through then. A series of contact-lrings 
37, constituting the contact-brush for con 
ducting current to the upper carbon, are 
innoulted in the slotted carrier 34 and altel 
inate with the clutch-rings 33, the horizontal 
ring 36 also passing through said contact 
rings aid serving to constantly support the 
sane in contact with the carbon. The con 
tact-lings 37 have smooth peripheral grooves 
to conform to the contour of the carbon and 
are made equal in diameter to that of the 
clutch-iings, but with thicker or wider walls, 
so that they will be supported by the ring 36 
somewhat higher than the clutch-rings. 
When current is passing through the lamp, 

the position of the clutch devices will be as 
shown in Figs. 1, 6, and 9, the clutch-pan 
and slotted carrier being elevated above the 
bottom 26 of the casing which incloses them, 
and the clutch-rings being clamped or Wedged 
betweein the carbon - lod and the inclined 
flange 32. The rings 37 bear against the Car 
bon-iod and aire maintained in propel' Coll 
tact there with by means of a Weight 3S, placed 
upon tiem. 

It is Obvious that when the feeding of the 
upper carbon becomes necessary the clutch 
pan and slotted carrier will move down 
wardly until the carrier engages the enlarge 
ment, 27 of the casting 26, when it will be 
caused to move upwardly on the tube 29, as 
shown in Fig. 7. The clutch - rings will at 
the saile time engage the enlargement 27 of 
casting 26 and be thus caused to rise slightly, 
so as to loosen their grip on the carbon-l'Od 
and permit the latter to feed. The contact 
rings 37, being more elevated in the carrier 
34 than the clutch-lings 33, as abOVe cN 
plained, they will not come in contact with 
the casting 26 when the clutch-pan and cal 
Fiel are lowered, and hence the engagement 
of the contact-rings with the upper carbon 
will be constant under all conditions. 

"The boN or casing 23, which incloses the 
clutch and gontact devices, is made with a 
laterally - projecting annular flange 39, be 
neath which a ring 40 is disposed and insul 
lated therefroin, a spring-cushion 41, for the 
outer globe 42, and sheets 43, of insulating 
material, being located between said flange 39 
and riing 40. The ring 40 is made With pe 
riphei'al segmental flanges 44, adapted to l'e- 
ceive and support similar segmental flanges 
45, projecting in Wardly from an annular plate 
or icing 46, the upper face of which has an 
air-tight, bearing against the spring-cushion 
41, or, more strictly speaking, against the 
lowei' insulating-sheet 43, on which said cush 
ion rests. The plate or ring 46 is provided 
with a dependling peripheral flange 47, the 
lower edge of which is curved inwardly, as at 
4S, and forms a seat for packing-ling 4), On 
which the shoulder 50 at the upper edge of 
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the outer globe 42 rests, the extreme upper 
edge of said globe having a close ?it against 
the under face of tine ainular plate o 1° ring 4 (3. 
Te iriigi -40) is lade YYi) inter’inally-scii'e Wi 

th 1'eadek DGSSGS: or eilia-Igeln (eitS 51 ?o he 
i'Ceception of the sere YYY-threated upper einds 
of deieilding 'ods or lipirig {C}: in?; 53 
are Secuied at One ei ( , a' lite 
O' rig (3 aid at their ot te l’éds 
oi' ubi'ightS 52 at points i s to the 
lower einds of the lätter. (Csii'ed 
to reino ve the Outeº g - ) ? }';) {}843 
of triFanning the lap, it is sij}) ply liecess: y 
to give the globe a oine-sixt in ti'n so as to 
lpi'i llg tine Segnì ental í?a nges of the anin luar 

til the spaces be 
tween the Segental lainges 44 of the liig --{}. 

2 cain thenbe lovº e l'œ( a} {l will }}e 

???? 

gloi) { 
i 

The globe 42 
$tli)pGrted by the cillins 53. 

'The Trods 52 Support, ut theit' lo YY er eid is a 
yoke Ol' bracket 54, and the latter caries the 
holder for the inner or arc-inclosing globe 55 

(l te holdeir for te lov, cur clroom of the 
laim). In order that the arc-inclosing globe 
and the lower-carbon holder can be readily 
renoved, the yoke or li’incket 5-4, which ca'- 
lies then, is connected with the rods, or tip 
rights 52 in the following manner: Each ed 
of the yoke Ol' blacket, 54 is inade with a hol 
low loss or clai'geneiat 56, open at one side, 
as at 57, ajmdl iha Ying ajn intel'ina ? shotilder 5S 
at its upper end and lugs 59 (30, projecting 
towa, I'd each other in the opening 57. T T! Te 
lower end of each rod o' upright 52 is pro 
vided with a shalak (31, having two enlarge 
lments (32 (33, adapted to eitel the hollow 
bosses 56 and be prevented from escape there 
from by the lugs 59 (50, the enlargement (32 
On the shank 61 being adapted to receive tie 
shoulder 58 at the upper end of the boss. 
The yoke or otracket 5-4 is coiected in te 
Same maininei' to both 'Gds Ol' alias 5:2, except 
that the literal Opening 57 of one boss Ol' en 
largelment 50 is at opposite side tiereof fron 
the latei'al opening 57 of the other boss or en 
largement. Thus it will be seen that by rais 
ing the yoke O' bracket, 5.4 and then turning 
it slightly it can be readily detached from 
the iods Oi standards 52. 
The yoke ol' blacket 5-4 is provided cell 

trally between its elds with a circular en 
argement ol' base G.4, having external screw 
th'e:Öls {35 Rind an :: In: ular" "ecess {3C3, in Wylie: }}; 
latte” a packing-il'i ing (37, of asbestos (x' other 
suitable hateiai, is placed act adapted to 
1'eceive the lower langed edge of the inner or 
arc-inclosing globe 55, the latter being pi'o- 
vided with a valved cove?' 55", through which 
the uppe' carbon passes. collai' or cal) (3S 
is adapted to scire YY on the en largement o' 
base (5-4, aid is made with an in Yardly-p'o- 
jecting cur'Yedi flange Or lip (39, Yithin Which 
and above the upic1 edge of the 'ecessed pol'- 
tion of the en largement or base (34 an ann't- 
la ir coiled spring 70 is di isposedl. Tilhe do wych" 
flanged end of the in her globe 55 having been 
Seated in the recessed base (34, the ca) or col 

screwed d() Winu intil the à la nular 
70 holds the fi::ge of the globe 

St. its se;t in the base 3 ()f the 
rii’, the spring being f};"eed d}W:n to \Var'd 

S:};{t i): ?{} ::S well leiig ( , 'a (tc (, its 
shown in figs. and 5. It is alal'Clt that 
by uscirewing the cap or collaiº 68 te all 
}ì uial coiled s}}}ring 7 wi}} }}e }}(\;"ìnitited to ex 
ipal, d, as si CYY"; in Figgs. 2 : 1 2 3 

coiled spring 

l ( 

3, and thus 
pel’init te reno Vall of the i} i eli” glo}} e. 

TiThe i}ase of tie ii}} eº-gºlo}} e iholde iº is 4 li ha? (te 
with ail oleh ing 71, foi" ile a ceoil in () (lation 
of the lo Yver-cair}} on lodier' 72, t }{2 l}} (ell’ (ol"- 
tion of Sil opering being 1}}{(2 tal) e i‘i), a S 
at 73, and the lower portion -t- i) eig in a de 
cylindrical aid provided with screw-threads. 
The carbon-holder 72 comprises a split sleeve 
75, of spring metal, to receive the lo ver calº 
bo), and a nut 7 (3, to which the lowel cinct of 
said sleeve is secured. The nit 7 (3 is adapted 
to screw into tie lo YY er portioi 74 of the (pcn 
ing 71, and te sleeve 75 is na de With a tal 
pering en largement 77, ilkiapted to engage the 
taporing Wall of the upper po, tion 7:} () f the 
opening 71. From this construction it will 
be seen that won the inilt is scire well up) the 
lower cair}} or will be tightly clamped within 
the split sleeve 75. 

instel ; f tine cost, l'ution of lolle i fotº the 
lo YY er carbon bove «lescribed, that shown in 
Fig. 12 n;igilt be ei}})loyed. in this for the 
inner-globe holde" is na de YY’il at ta pe 1'i ing 
scire YY-treaded socket 78 for the l'ecepti()}} Of 
the tapering screw-threadedl lower endl 73) of 
the split sleeve or socket-piece S(). \ }Ost Sl 
is inserted in : Socket in the base (3-4 till );'O- 
jects upwardly witliii) the sleeve Ol' Socket 
piece S0, terminating at its tel' end in a 
|head S2, WYlich ser V es is at support for the 
tower caibon. 
In the forji of Carbon-holder slovYh in Fig. 

13 the base (3-4 is inade with a deep Socket, S3, 
ha Ying a tapering screw-tih 'eaded portion at 
its lower eind for the tatpering se: j'evy-threal 
(ed Ol'tion S4 of the split, sleeve O’ Socket 
piece 85, the diameter of the socket, S3 above 
the sc'ew-threaded portion being sufficiently 
greater than the exterial diameter of the 
sleeve or socket-piece S5 to be init; the expan 
isio in of the latter fol' tie insertion of the (al 
bon. À l'ecessed fl'anne 86 en circles the box 
oj' casing 23 and is providel with sirijos 87 of 
inica, oil which a wire of low resistance SS is 
wound. The positive leading-il wit'el of the 
lamp is connected With the magnet fraine O' 
shell, from which it passes () the clutch-ball 
and callier and c() intact-liigs to the tippe' 
caribo1n, tlen to the lo Yvei” cario, and tillen 
thrºuglu tlhe yoke ol' l’alcket 5-4 dl 'ocs 5:2 
to tile ring 40. The segmental fanges of the 
ling 4t) being in electrical contact. With the 
segmental ía inges of the ring ol' plate -403, cur 
rent will pass from the former to the litter 
and then through , Switcia S4), teh tlhlrot gl. 
the low resistance SS, and finally out thi'Ogll 
the hain lis-\\ ilire c. 'l'hli8 it will i le seen th: l.t, 
When the oute globe is le:Weed, as above ex 
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plained, the circuit will be opened on account 
of the disengagement of the rings 40 and 46, 
and it will therefore be impossible for the 
trimmer to receive a shock while trimming 
the lamp, even though he should forget to turn 
the switch, 

Various changes might be made in the de 
tails of construction of my invention without 
departing from the spirit thereof or limiting 
its scope, and hence I do not wish to limit my 
self to the precise details herein set forth. 

IIaving fully described my invention, what 
claim as new, and desire to secure by Letters 

Patent, is 
1. In an arc-lamp, the combination with a 

magnet-core and armature, of a helix encir 
cling said core and included in series with the 
carbons of the lamp, a constantly-closed con 
ductor also encircling said core, whereby to 
effect the gradual starting and stopping of the 
lamp, and a clutch supported by said arma 
ture, substantially as set forth. 

2. In an arc-lamp, the combination with the 
pole-piece of almagnet, an armature arc-start 
ing mechanism and connections between the 
arc-starting mechanism and the magnet, of a 
helix encircling said pole-piece and armature 
and included in the lamp-circuit, and a con 
stantly-closed conductor also encircling the 
pole-piece and armature, whereby to effect 
the gradual starting and stopping of the lamp, 
substantially as set forth. 

3. A separating and feeding magnet for an 
electric-arc lamp having a conical pole-piece 
and a conical armature, the adjacent conical 
faces of Said pole-piece and almature being 
disposed at an angle to each other, substan 
tially as set forth. 

4. A separating and feeding magnet foi am 
electric-arc lamp having a conical pole-piece, 
and a colnical armature, one adapted to enter 
the other and the faces of the two coines al 
ranged at an angle to each other, substan 
tially as set forth. 

5. In an electric-arc lanp, the collabiliation 
with suitable framework and a clutch, of a 
separating and feeding magnet having a 
conical recess in its pole-piece or core, an 
armatre having a conical end to enter said 
conical recess, the conical face of the arma - 
ture being disposed at an angle to the face of 
the conical recess in the pole-piece oi core 
and connections between said airinature aind 
clutch, substantially as set forth. 

6. In an arc-lamp, the combination with the 
separating and feeding magnet having a hol 
low core and a hollow armature, of a tube at 
tached to and communicating With the arma 
ture and passing loosely through said hollow 
core, a tube depending from the armature 
and clutch devices connected with the last 
mentioned tube, substantially as set fourth. 

7. In an electric-arc lamp, the combination 
with a magnet-shell, of a hollow cap or cast 
ing fixed to the upper end thereof, a pole 
piece secured within said shell, a hollow ar 
mature also disposed within the shell and 

constituting the plunger of a dash-pot formed 
at the lower end of the shell, a tube connected 
with the upper end of the armature and tel 
iminating within said hollow cap or casting, 
a cap closing the upper end of said tube, a 
tube depending from said armature, and 
clutch devices connected with said last-no 
tioned tube, substantially as set forth. 

8. In an electric-arc lamp, the combination 
with a laagnet-shell and a cylindrical casting 
secured within the lower end thereof, of a 
core depending within said shell, a helix 
Within the shell, a lining in said cylindrical 
casting said lining inclosing the lower end of 
the core, an al'mature disposed within the 
shell and helix and having a sliding fit in the 
cylindrical casting, a tube depending from 
the armature and clutch devices carried by 
said tube, substantially as set forth. 

9. in an arc-lamp, the combination with a 
carrier, of clutch-rings for the upper carbon, 
mounted thereill, contact-rings also mounted 
in said callier, and means for operating the 
clutch - itings Without moving the contact 
rings from the carbon, substantially as set 
forth. 

10. In an arc-lamp, the combination with a 
clutch-pah and a carlier mounted therein, of 
a set of clutch-rings mounted in the carrier 
and adapted to engage the upper carborn, 
in eans for moving said clutch-rings to release 
the caibon, and contact-rings also mounted 
in said carrier and disposed in a higher piane 
than te clutch-rings so that they will not be 
affected by the operation of said clutch-rings, 
substantially as set forth. 

11. In an arc-lamp, the combination with a 
slotted carrier adapted to permit the passage 
of the lipper carbon through it, of a series of 
clutch - rings having l'Oughened peripheral 
grooves, mounted in said carrier, a series of 
contact-lings mounted in said carrier and al 
ternating With the clutch-rings, said contact 
rings being of the same diameter as the 
clutch-rings but having thicken or wider walls 
ancia Supporting-ling passing through all of 
said clutch and contact lings, substantially 
as set fortl). 

l2. In an at'c-lamp, the combination with 
he ariature of the separating and feeding 
magnet, of a clutch pan or receptacle con 
nected there \Yith, a Vertically-movable slot 
tied carrier Supported in said pain or recepta 
cle, clutch-rings amounted in said carrier, a 
horizontal ling passing through said clutch 
rings, and a device adapted to be engaged by 
said carrier and clutch - rings, whereby to 
cause then to innove upwardly and the carbon 
to feed, substantially as set forth. 

13. In an ai'c-lamp, the combination with 
the separating and feeding magnet and its 
ailmature, of a tube depending from said ar 
imature, a plate Secured to said tube near its 
lower end, a casiing depending from said plate 
and having an inclined flange at its lower 
end, a vertically-movable carrier within said 
casing and having a hole to receive the lower 
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