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UNITED STATES

PatenT OFrIicE.

GEORGE R. LEAN, OF CLEVELAND, OHIO, ASSIGNOR TO THE JANDUS
ELECTRIC COMPANY, OF SAME PLACE.

ELECTRIC~-ARC LAMP.

SPECIFICATION forming part of Letters Patent Ne. 571,974, dated November 24, 1896.
Application filed May 23, 1896, Serial No. 592,787, (Wo model.

To «ll whon it may coneern:

BeitknownthatI, GEORGE R. LEAN, a resi-
dent of Cleveland, in the county of Cuyahoga
and State of Ohio, have invented certain new
and useful Improvements in Eleciric- Arc
Lamps; and Ido bereby declare the following
to be a full, clear, and exact deseription of the
invention, such as will enable others skilled
in the art to which it appertains to make and
use the same.

My invention relates to animprovementin
electric-are lamps, one object of the invention
Dbeing to provide efficient means whereby to
prevent the *“ pounding” of the lamps at start-
ing through an excessive flow of currentand
to “steady” the are when the lamp is burn-
ing, in case the voltage should suddenly rise
or fall, withount the necessity for the use of
wastelul resistance in series with the lamp,
which resistance as heretofore used in lamps
in multiple-are circuits has absorbed from
twenty-five to forty per cent. of the energy.

A further objec? is to provide simple and
efficient globe-holding devices for electric-arc
lamps.

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-are 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
funections.

With these objects in view the invention
consists in the combination, in an electric-are
lamp, of a separating and feeding magnet, a
holder connected with the armature of said
magnet, cluteh-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
thereto.

The invention also consistsin a separabing
and feeding magnet for are-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 construe-
tion and combinations and arrangements of
parts,ashereinafter set forth, and pointed out
in the claims.

In the accompanying drawings, Figure 1is
a sectional view of an electric-arc lamp em-
bodying my improvements. Figs. 2, 3,4, and
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 11
are detail views of the lower-carbon holder.
TFigs. 12 and 13 are views illustrating modi-
fications of the lower-carbon holder. Figs.
14, 15, and 16 aredetail viewsillustratingthe
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 separating and
feeding magnet. Fig. 18 is an enlarged de-
tail view of the core and armature of the
magnet.

A represents the iron frame or 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 issecured 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
atruncated cone for the reception of the simi-
larly-shaped upper portion 5 of the armature
6 of said magnet. The core ¢ is disposed
within the shell A, and its lower end termi-
nates within a ¢chamber 7, formed by a cylin-
drical casting 8, of iron, fixed tothelowerend
of the shell A and forming, in effect, a part
thereof. The chamber 7 is lined with sheet-
brass or other suitable non-magnetic material
a, and against this lining the armature 6 has
a neat but sliding contact, said lining extend-
ing somewhat above the lower end of the core
A and inclosing the same. The eylinder or

casting 8 thus constitutes a dash-pot for the
armabtare 6 and in which said armature acts
as a plunger.

The armature 6 is made with
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a longitudinal opening 10, in the upper end
of which a tube 11 is secured, said tube ex-
tending up through the center of the core or
pole-piece A" and terminating within the tu-
bular shank 2 of casting 1, its upper end be-
ing closed air-tight by means of a cap 12.
The helix 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, ov it
may be wound around it, or the magnet may
be provided with sectional windin 28, One con-
stituting the working helix and another form-
ing the constantly-closed conductor. The ar-
mature 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 reverse direction to the direction of
current through the working or primary coil
or helix. The eurrent thus induced in the
closed or secondary coil will tend to weaken
the lifting-magnet and cause the arc to be
drawn slowly, the secondary current hecom-
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
magnet and thus cause the lamp to ceasc
slowly instead of abruptly. These same ac-
tions will oceur in a less degree with any
change of voltage in the circuit orin case the
arc should be momentarily interrupted from
any cause, and thus maintain a constant and
regular flow of currvent at the are. "I'he sec-
ondary cireuit 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 fluetuation in the cireuit, and
thus has the advantage of steadying the are
and causing the lamp to burn very steadily
without much external resistance, resulting
in greatly increasing the efficiency of tho
lamp without loss through a resistance such
as heretofore used.

By the useof the closed secondary winding
are-lamps ean be burned on circuits of but lit-
tle higher voltage than the voltage of the are,
instead of wasting a large amount of energy
througharesistance,and greatersteadinessin
the burning of the lamp can be attained than
is possible when sueh resistance is employed.
The use of the closed secondary coil or wind-
ing enables lamps to De started and stopped
smoothly without jumping and is particu-
larly advantageous when a number of lamps
are burncd in series onm high-potential eir-
cuits. The reactive effect produced by the
closed secondary coil or winding can be used
to advantage on the shunt-magnets of lamps

571,074

burning on eonstant-current cireuits, the re-
sult being to prevent too sudden changes in
strength of the shunt-magnet duc o changes
in the length of the ave or abnormal fluctu-
ations in the current.

Thecore of the separating and feeding mag-
net and its armaturc comprises, as above
mentioned, two cones, one adapied to cnter
the other. It will be observed that the wall
of the conical recess 4in the core of the mag-
netis not parallel with the conical face of the
armature, but at an angle thereto. This is
a matter of importance in adjusting Tamps to
operate under certain conditions. By chang-
ing the angle of the recessed cone to that of
the entering cone the pull of the magnet can
be changed to any desired range, so that when
anare is drawn too long the armature will be
drawn into a weaker portion of the magnetic
eireuit and thus cause the are to be correctad.
By the arrangement of the cones above de-
seribed the pull of the magnet can be made
to remain constant throughout a predeter-
mined range of movement of the armature
by making the relative angles of the faces of
the two cones such that the air-gap at the
points « g will remain constant through this
range. This can be accomplished by having
the sum of the distance at the points @y av-
erage the same throughout the range, other
fluctuations in the strength of the magnet,
such asthe magnetic gap atthe entering-point
of the armature, having been corrected. It
the angle of the entering cone is legs than the
angle of the recessed cone, the pull of the
magnet will constantly grow weaker as the
armature is drawn into the recess, while the
reverse of these angles will produce the op-
posite vesult. Thus it will be seen that Dy
carceful arrangement of the two cones a va-
riety of results can Dbe attained, such as a
strong pullof the magnet fora portion of the
range of movement of the armature and a
gradual decline at the finish, or vice versa.
L have found it to be of advantage in lamps
burning in series on high-potential civeuits o
have the pull of the magnet constantly de-
ereasing as the armature rises. This is ex-
actly oppositetothe pull of an ordinary solen-
oid asis commonly used in arc-lamps.  Ihave
found that for arc-lamps for usc on onc-hun-
dred-and-ten-voll cirenits it is of advantage
to have the magnet produce a uniform pull
on the armature throughout the ovdinary lift
of the carbon and from that point rapidly
wealken, so that in case the lamp receives an
abnormally high potential the armature will
notvise in proportion to the increased voltage
of the cireuit and draw arve so long that it will
break and causc the lamp to flicker. In this

case the angles of the faces of the two cones
would De such that a lamp burning at one
hundred and ten volts would draw an cighty-
volt are, while the increase of ten per cent.
in the potential of the lamp would nof in-
erease the ave 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 ¢.  For the same pur-
pose the shell A is made with elongated slots
16 and the eore or pole-piece is made with
holes 17, which communicate at one cnd with
the conical recess 4 and at the otherend with
the interior of the casting 1, the shanlk £ of
the latter being made with slots or openings
18. Theshest-metal casing 19, whichincloses
the operating mechanism of the lamp, is pro-
vided with air-vents 20. A free circulation of
air will thus be permitted to keep the inside
parts of the magnets and the windings eool
without allowing a current of aiviun the in-
closed chamber 7, as the armature 6 consti-
tutes a seal for said chamber below the open-
ings 15.

An internally-serew-threaded collar 21 de-
pends from the cylindrical easting S in line
with an opening 22 in the bottom of said cast-
ing. An annularbox orcasing 23, having an
opening in its top, is disposed below the cast-
ing 8 and provided with an internally-serew-
threaded collar 24 for the reception of the col-
lar 21, depending from the casting 8. 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 20,
which constitutes the bottom of said box or
casing 23. The parts 23 and 26 thus consti-
tute a receptacle or casing for inclosing the
cluteh and contact devices for the upper car-
bon, and the said casting or bottom 20 is pro-
vided centrally with a flattened enlargement
97, 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 arma-
ture 6, s0 thatitsbore will aline with the bore
of said armature. The tube is adapted to
looselyreceive the uppercarbon 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 carboun. In con-
structing these cluteh and contact devices a
horizontally - disposed plate 30 is secured to
the tube 29 at a point near the lower end of
the same, and from the periphery cf this plate
a circular casing 81 depends, the lower end of
whichis contracted or made with an inwardly-
projecting flange 32, said casing forming an
open-bottom cluteh-pan, the rings 33, consti-
tuting said cluteh, 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 Ifigs. 1,6, and 6. The
cluteh-rings 83 arve made with roughencd pe-
ripheral grooves whereby to canse them to
properly engage the carbon-rod without dan-
ger of slipping, and said clateh-rings are dis-
posed within a slotted carrier 34, supported
from the plate 30 by means of screws 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

[

extremity of the tube 29. In Fig. 8 of the
drawings three cluteh-rings are shown, and
they arc maintained in proper position by
meansef ahorizontally-disposedring 36 pass-
ing threugh them. Aseriesof contact-rings
37, coustituting the contact-brush for con-
ducting currvent to the upper carbon, are
mounted in the slotted carrier 34 and alter-
nate with the cluteh-rings 33, the horizontal
ring 36 also passing through said contact-
rings and serving to constantly support the
same in contact with the carbon. The con-
tact-rings 37 have smooth peripheral grooves
to conform to the eontour of the carbon and
ave made equal in diameter to that of the
cluteh-rings, but with thicker or wider walls,
50 that they will be supported by the ring 30
somewhat higher than the cluteh-rings.

WWhen current is passing through the lamp,
the position of the cluteh devices will be as
shown in Tigs. 1, 6, and 9, the elutch-pan
and slotted carrier being elevated above the
bottom 26 of the casing which incloses them,
and the clutch-rings being clamped or wedged
between the carbon-rod and the inelined
flange 32, The rings 37 bear against the car-
bon-rod and are maintained in proper con-
taeb therewith by means of a weight 38, placed
upon them.

Tt is obvious that when the feeding of the
upper carbon becomes necessary the cluteh-
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 Tig. 7. The cluteh-rings will at
the same time engage the enlargement 27 of
casting 26 and be thus caused to rise slightly,
%0 as to loosen their grip on the carbon-rod
and permit the latter to feed. The contact-
rings 37, being more elevated in the carrier
34 than the cluteh-rings 33, as above ox-
plained, they will not come in contact with
the casting 26 when the clutch-pan and car-
rier are lowered, and hence the engagement
of the contact-rings with the upper carbon
will be constant under all conditions.

The box or casing 23, which incloses the
cluteh and contact deviees, is made with a
laterally - projecting annular flange 39, be-
neath which a ring 40 is disposed and insu-
lated therefrom, a spring-cushion 41, for the
outer globe 42, and sheets 43, of insulating
material, being located between said flange 39
and ring 40. The ring 40 is made with pe-
ripheral segmental flanges 44, adapted to re-
ceive and support similar segmental flanges
45, projecting inwardly from an annular plate
or rine 46, the unper face of which has an
air-tight Dearing against the spring-cushion
11, or, more strietly speaking, against the
lower insulating-sheet 43, on which said ensh-
ion rests. The plate or ring 46 is provided
vith a depending peripheral flange 47, the
lower edge of which is curved inwardly, asat
48, and forms a seat for packing-ring 49, on
which the shoulder 50 at the upper edge of
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The globe 42 can then be

supported by the chains 53.

Tho vods 32 support at their lower ends

o}

yoke or bracket 54, and the latter carries ? e
holder for the inner or are-inclosing elohe 55

e
and the holder for the lower carbon of the
lamp.  In order that the are- -inelosing globe
and the lower- mrl on holder mn be xuuiuv
removed, the yoke or bracket 54, which ear-
ries them is eonnected with the md 50T Up-
rights 52 in the following manner: Rach end
of the yoke or Lracket 54 is made with a hol-
low Boss or enlargement 56, open at one side,
as at 57, and having an mtﬂm(u shoulder 58
at its upper ond nd lags 59 60, pr oyeum"
toward each <,L1\cr in the openmn 7. The
lower end of ewcn 1' d or upright 52 is pro-
vided with & shank 61, having two enlawm
ments 62 63, aned to onter the nollm
bosses 56 and be m-ﬂ"entedh"m escape there-
from 1 u“ the 1‘190 59 60, the enlargement (
on the mlm 61 being (muptod to receive the
shoquer 58 at the upper end of the Dboss.
The yoke or bracket 54 is con: ocaod il ﬂ\o
same manner to hoth rods Ol‘f’uum 53, exeept
that the lateral opening 57 of one boss or en-
largement 561s ¢ t opp oJlte side Lllu reof from

the lateral op “nmg' 57 of the other hoss or en-
largement. Thus it will be scen that by rais-

ing the yoke or bracket 54 and then turning
it slightly it can be readily detached from
the rods or standards 52.

The yoke or Dracket 54 is provided cen-
trally between its ends with a cireular en-
largement or base 64, having external serew-
threads 65 and an ¢ 114111&1'100055 06, in which
Tatler a packing-ring 67, of ASbOSh)s or other
suitable material, is p]‘wed and dapbgd to
receive the lower flanged edge of mn inner or
arc-incloging globe 35, the htter being pro-
vided with a valved cover 55° through which
the upper carbon passes. A collar or cap (8
is adapted to serew on the enlargement or
base #4, and is made with m inwardly-pro-
jecting eurved flange or lip 69, within which
and above the upper edge of ﬂ\e "OCESSCA POL-
tion of the enlawwmcn‘u or base 64 an annu-
lav coiled spring 70 is disposed. The lower
flanged end of the inner globe 85 having been
seated in the recessed base G4, the eap or col-

i

serewed down until the annular
"()hrﬂ 3 tho q(:nw\ of ”10 olobe
n seat in the base 64 of the
ng heing Ium’\d fu)‘.\n toward
said ] 5 \\ell as being contracted, as
shown in ulys Land 5. It iy ;Lpl',‘u(,ni‘ hat
by unscrewing the cap ov collar 68 the an-
nuiar coiled spring 7 will be permitted to ex-
pand, as shown in Figs. 2 and 3, and thus
pm‘nt the removal of the inner elobe.

The base of the inuer-globe holder is made
with an epening 71 for The aow;nmoﬂal,ml
of the 1)\\u -carbon holder 72, the upper por-
tion of said opening being madetapering, as
al 735, and the lower portion 74 being made
exlindrical and provided with serew-threads.
The carbon-holder 72 compiises a split sleeve
75, 0f spring 1)1“1"11 to receive the lower car-
bon, and a nut to which the lower end of
said slecve i &,ocmeJ. Thenut76is adapted
toserew into the lower portion 74 of the mpon-
ing 71, and the slesve 75 is made with a
pering enlargement 77, adapted to engage the
tapering wall of the upper poition 75 of {he
opening 71, IFrom this construetion it mll
be seen that when the nuat is serewed up the
lower carbon will be Gightly clamped within
the split sleeve 75.

instead of the construction of holder for the
lower earbon above deseribed, that shown in
Fig. 12 might be employed 11 this form the
inner-globe holder is ma de with a lapering
screw-tmeaded sockel 78 for me reception of
the tapering screw-threaded lower Qnd 79 of
the spht Mee\' orsocleb-picce 80. A post S1
is inserted in a ¢ socketl in the base 6L and pro-
Jeets upwardly within the sleeve or socket-
picce 80, terminating at its upper end in a
head 82, which serves as a support for the
lower caibon.

In the form of carbon-holder shown in Tig.
13 the base 64 is made with a deep socket H),
having a tapering serew-threaded portion at
its lower end for the { 41”\111\0 serew-thread-
ed portion 84 of the split sleave or socket-
piece 85, the dinmeter of the socket 83 above
the serew-threaded 1‘01 tion heing sufl 1(*[01111)‘
greater than the external dimmeter of {ho
sleeve or sockel- -picce 85 to permit the expan-
sion of lhe Tatter for the insertion of the ¢ai-
bon. A recessed frame 86 encireles the box
or casing 25 and i is provided with stvips 87 of
mica, on which a wire of low resistance 88 is
wound., The positive leading-in wive b of the
Tamp is connected with the magenet frame or
shell, from whieh it passes Lo the cluteh-pan
and carvier and contact-rings to the upper
earbon, then to the lower carbon, and then
HU‘(,,\ugh the yoke or bracket 54 and rods 52
to the ring 40. "The segmental flanges of the
ring 40 hulw in elo“ll!ml contact with the

segmental i Imges of the ring or plate 46, cur-
rent will pass from the former to the I: witer
and then through a switeh 89, then through
the low resistance 88, and { 111&11) out through
the minus-wive ¢, Thus ib will be seon that
when the outer

ot -&\
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gloleis lowered, as above ex-
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571,974 .

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
thelamp, even though he should forgettoturn
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.

ITaving fully described my invention, svhat
Iclaim 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 ineluded in series with the
carbons of the lamp, a constantly-closed con-
ductor also encircling said core, whereby to
effect the gradual startingand stopping of the
lamp, and a clutch supported by saidl arma-
ture, substantially as set forth.

2. In anarc-lamp, the combination with the
pole-piece of a magnet, 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 armature being
disposed at an angle to each other, substan-
tially as set forth.

4, A separating and feeding magnet foran
electric-arc lamp having a conieal pole-piece,
and a conical armature, one adapted to cuter
the other and the faces of the two cones ar-
ranged at an angle to each other, substan-
tially as set forth.

5. In an electric-arc lamp, the combination
with suitable framework and a clutch, of a
separating and feeding magnet having a
conical recess in its pole-piece or core, an
armature 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 or core
and connections between said armature and
cluteh, substantially as set forth.

6. Inan are-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 forth.

7. In an.electric-are 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
atthelowerend of the shell, a tube connected
with the upper end of the armature and ter-
minating within said hollow cap or casting,
a cap closing the upper end of said tube, a
tube depending from said armature, and
cluteh devices connected with said last-men-
tioned tube, substantially as set forth.

8. In an electric-arce lamp, the combination
with a magnet-shell and a eylindrieal casting
secured within the lower end thereof, of a
core depending within said shell, a helix
within the shell, a lining in said c¢ylindrical
casting said lining inclosing the lower end of
the core, an armature disposed within the
shell and helix and having a sliding fit in the
cylindrical easting,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 cluteh-rings for the upper carbon,
mounted therein, contact-rings also mounted
in said carrier,and means for operating the
clutch-rings without moving the contact-
rings from the carbon, substantially as set
forth.

10. In an arc-lamp, the combination with a
cluteh-pan and a carrier mounted therein, of
a set of clutch-rings mounted in the carrier
and adapted to engage the upper carbon,
means for moving said cluteh-rings to release
the earbon, and contact-rings also mounted
in said carrier and disposed in a higher piane
than the eluteh-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 upper carbon through it, of a series of
cluteh-rings having roughened peripheral
grooves, mounted in said carrier, a series of
contact-rings mounted in said carricr and al-
ternating with the cluteh-rings, said contact-
rings Dbeing of the same diameter as the
cluteh-rings but having thicker or wider walls
and a supporting-ring passing through all of
said cluteh and eontact rings, substantially
as sct forth.

12. In an ave-Jamp, the combination with
the armature of the separating and feeding
magnet, of a cluteh pan or receptacle con-
nected therewith, a vertically-movable slot-
ted carrier supported in said pan or recepta-
cle, cluteh-rings mounted in said ecarrier, &
horizontal ring passing through said clateh-
rings, and a device adapted to be engaged by
said carrier and cluteh -rings, whereby to
cause them to move upwardly and the carbon
to feed, substantially as set forth.

13. In an arve-lamp, the combination with
the separating and feeding magnet and its
armature, of a tube depending from said ar-
mature, a plate secured to said tube near its
lower end, a casing 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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end of said tube, clutch-rings mounted on
sald carrier and ad(d,tod to bear against said
inelined { mnae and the earbon- -rod, a horizon-
fal ring passing through the eluteh-rings, and
a deviee to be engage od by said clutehna rings
and carrier, substantially as set forth.

14 Tnoan arve-lamp, the combination with o
magnet-shell, a (*ylimh cal cas ‘Ll'w secured
theret-o and an avinature within said shell, of
casing sceured to said eylindrica

aboxo
mstmﬂ, a removable bottom Jor said box or
casing and having an opening for the passage
of the carbon, atube secured to the armature
and paszing into ‘,(110 box or casing, a cluteh-
pan scc “d to said tube, a carrier in said
clutch-pan, clatch-rings m cmd carricy and
pan and a mmtbu to engage the bottom of the
box o casing to permit the carbon to feed,
and & hon/om 1 ring passing through said

elutch-rings, substantially as set fort 1‘

15, In an ave- lamp, the combination with
the framework, of & ring removably attached
to said frameworlk, havi ing «a hunoe adapted
to receive and & supporta Ql“bu and acushion
against which said ring bears, substantially
as set forth.

16. In an ar“-l:wnp the combination with
the framework of a ring supported thereby,
a sp.'mﬁ cushion above said ring, an a anulie
plate ampL :d o be removably securvad to said

el
acain:
s again

YO

0 G
BRER

ring and beay 51 ‘:le(l spring-cushion, o
curved ﬂunoe dﬂl\, 1ding from said :mnul(u
plate, a °'T<)L> '1d a d ing-ring Dhebween

the perip horal {flang <
cur\'ﬂd flange on tho
tially as set forth,
17. In an ave- lamp, th
the framework, of a ving
insulated th ez'cu om, &
ably cov’h,etod with sai

C the .‘%LJ and said
annular plate, substan- |

combina U()J‘ with
ecured there 1l
globe-holder remoyv-
1 ring, a lower-ent-
M

a
G
=

oo
G &

¢
ben holder, clectrical conncetions hetween
said ea 1b\lu holder and sald ring, d ring
and globe-holder constituting part of the cii-

euib hu ough the lamp, so that when the globe
and its holder ave l‘ﬂnw\*“d the Iamp w H be
open- cncauﬂd, sub ummml‘*' as set fort!

18. In an arve-lamp, the (OI‘J;,:mxiun ‘\vit‘::
the fmnm"o"]' and an insulated ring sup-
ported thord\,‘:, of" rods depending {rom said
ring, a yoke or hracket vemova lﬂ\ red to
thelowerendsof saidrods, and an inner-globe
holder and lower-carlbon iolder s 1’1,7)0‘:1‘0(1 by
said yolse or

oF
SCCU

bracket, substantially as sot
forth.
19. In an arc-lamp, the combination with

the fra nmv” vk, of two depending 1o
H

ported thereby and insy ulated therofron
tonsor “nhronrmnic' on bhe lower ends of
rods, a yoke or bt ket, hol 10\&' Dosses at the

ends of said yoke or*c ke, Tugs pm}edlm
into said op@mwu, : ‘id internal shoulders at
the upper ends of said hosses for the recep-
tion of the buttr‘n‘ or cnlaroeme t& on the
dependinﬂ’ rods, 8 ﬂmthAmHl) s 8ot forth,

50,01 ad-
g within
ainst the

20. A glohe- ho]ﬂorom 1prising a bﬂ
ju%talﬂe cap thereon and a spring-1

rin
a0
“He

said cap ax CL adanted to be foreed

bz

flange of the ap, substantially
as S\JU fOLtl‘.

21, Aglobe-holdercomprisinga base,an ad-

ustable cap Ihuﬂon and an annular coiled
qlm, *(L\l)wd te be foreed by said eap,
a&amat the flange of the globe wherehy o
Lorce the latter "Qéi]ll&t its seat, subsi: mimlly

as set forth.

22, Aglobe- -holdercomprising abas
justable c&x) thereon, said cap havi ing
\\:1101\* curved flange, and an ela stic
adapted to e forced against {he fla

shoulder on the globe by .szud cm ved {iange
on the cap, substantially as set forth.

23, A olo she-holder ¢ <)1>mr'sn.g a base hav-
ing external serew-threads, a cap wlapted (o
screv on said base, said mp 'hmms; ‘111 in-

mular flange at its upper

glube by sald ¢

o

¢,an ad-
an in-

¢ ring
nge or

o
as
vardly - mxed an

e lga;, and an annalarcoited spring within said
carved annular flange, substantially as set
forth.

24 A globe-holder >mj,11,m° a recessed
basge, a packing-disk 1]101’0')11, & SCrCW-CaD on

said base, said I cap having a cuirved flange at
its cdge, and an elastic ring adapted o he
pressed agait

184 the shoulder on the globe
whnrchylo foree the edge of the globe Amm st
said packing-disk, ulllmtdl tially as seb for

25. In an are-lamp, the combination with a

u.

base having an extern: LU'\'—%C e - 'In“ulod
m'OJecuon 11\1 havi Hga hole aportion of said
hole Leing made with a hlpelmﬂ wall and a

portion Lomh made with a serew- ﬂueaucd
wall, of a cap adapted to screw on the serew-
{hreachu pr o]“"uw, & device within said eap
adapted to he forced M Ulu cap against the
flange of & gleboe whereby to ¢l unp the laiter
,\)th bam, and a v split sleeve pasf)nw through

Ie hiele in the ha% and adapted to receive ¢

carbon, said sleeve having atapering portion
10 bear against the tapering wall of the hole
in the base and s nut to screw in the sciew-
threaded portion of said hole iy the base, sub-
stantially as eb Lforth.

26. The combination in an are-tamp, of a
separating and feeding magnet and the car-
Dons, a {r ame, strips of insulating material
supported by said frame, and alowresistance

vound on egald bridges and included in cir-
cuit with the 5/\n,11<‘1';‘g wnd feeding magnet
and the carbons, substantially ag sd forth.

27. .In, an ave-lamp, the combination with
the framework and a low v resistanee, of an in-
sulated ring supported by the framework, a
globc—holde omovably attached tosaid ring,

alower-carbon holder mclum‘d in civeuit with
thﬂ said ring and globe- -holder, and a switeh
between said globe and resistance,

substantially as set forth
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