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UNITED STATES

PaTENT QFFICE.

GEORGE R. LEAN, OF CLEVELAND, OHIO; JOTHAM POTTER, ADMINISTRATOR
OF SAID LEAN, DECEASED, ASSIGNOR TO THE JANDUS ELECTRIC COM.

PANY, OF SAME PLACE.

ELECTRIC-ARC LAMP.

SPECIFICATION forming part of Letters Patent No. '598,942, dated 'Februa,ry 15, 1898,
Application filed Pebruary 20,1897, Berial No.624,332. (No model.)

To all whom it may concern:

Be 1t known that I, GEOrRGE R. LEAN, a
resident of Cleveland, in the county of Cuya-
hoga and State of Ohio, have invented certain
new and useful Improvements in Electric-Are
Lamps; and Idohereby declare the followin o
to be a full, clear, and exact deseription of the
invention, such as will enable others skilled
1n the art to which it appertains to malke and
use the same.

My invention relates to an improvementin

electric-arc lamps, and more particularly to
such as are intended for use with alternating
electric currents. |

In the operation of arc-lamps with alter-
nating currents much annoyance has been
experienced onaccount of the clattering noise
in the regulating mechanism, due to the rapid
rupturing of the arec while the lamp is being
started, and even greater annoyance is occa-
sioned during the burning of the lamp by the
humming and buzzing sounds which result
from the rapid vibration of the parts.

The object of myinvention isto obviate the
defects heretofore met with in-are-lamps em-
ploying alternating currents and to so con-
struct the lamp that in its operation noise re-

sulting from vibration shall be reduced to a

minimuin.

A further object is to provide simple and
efficient means whereby to effect the prompt
and accurate starting of the lamp.

A further object is to provide simple ap-
pliances whereby toinsure the gradual sepa-
ration of the carbons of an alternating-cur-
rent arc-lamp without liability of rupturing
the are. |

A further object is to provide arc-starting
devices which will operate effectually to draw
a long arc for an alternating-current arc-in-
closed electric lamp without liability of rup-
turing the arc before the normal or permanent
arc shall have been formed.

A further object is to so construct electro-
magnetic devices for forming and regulating
the arc of an alternating-current arc-lamp
that they will be actuated promptly and posi-
tively the instant the current eniers the lamp.
- A further objeet is to construct the are
starting and regulating devices in such man-

tion on account of the employment of alter-
nating currents will be obviated.

A further object is to provide a simple, deli-
cately-operating, and effective retarding de-
vice for the regulating or controlling mech-
anism of an electric-arc lamp.

A further object is to provide a retarding
device which will operate sluggishly in one
direction and entirely free to move quickly
in the reverse direction.

A further object is to provide the control-
ling mechanism of an electric-are lamp with
a device which shall be so constructed that
it will control the gradual formation of the
arc when moved in one direction, and which
shall be adapted to be moved unobstructed
in the opposite direction, whereby to insure
the prompt relighting of the lamp should the
arc become extinguished.

A further object is to provide a simple and
eflicient regulator foralternating-current arc-
lamps. |

A furtherobjectis to provide asimple brake
device for use in the regulator of an electric-
arc lamp.

A further object is to provide the upper-
carbon holder or cross-head of a focusing-
lamp with means whereby to insure the free
movement of the same without noige from vi-
bration. .

A further object is to provide a simple and
inexpensive globe-holderfor an arc-lamp, one
which will permit the ready removal of the
globe and which shall effectually perform all
its functions. |

With these objects in view the invention
consists in the combination, in an electric-are
lamp, of a feeding-coil and a starting-coil in-
cluded in series with the feeding-coil.

My invention further consists in the eom-
bination, in an alternating-current arc-lamp,
of a starting-coil, a feeding-coil included in
series with the starting-coil, an armature for
each coil, devices connecting said armatures,
and connections between one of said arma-
tures and the carbons of the Iamp.

My invention further consists in the com-
bination, in an electric-are lamp, of a start-

| ner that any tendeney of the magnetic reacs
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coils, and devices connected with said arma- |

tures in such manner as to normally dispose
the armature of the starting-coill within the

dense portion of the magnetic field of said
coil and the armature of the feeding-coil to
one side of the dense portion of the magnetic
field of its colls.

My invention further consists in the com-
bination, in an electric-arclamp, of two solen-
oids connected together in series, the core or
armature of one solenoid being normally dis-
posed in the dense portion of the magnetic
jeld of said solenoid and the core or arma-
ture of the other solenoid being normally dis-
posed to one side of the dense portion of the
magnetic field thereof, arocking bar or lever,
connections between the respective ends of
said rocking bar or lever and sald cores or
armatures, and connections between one of
said cores or armatures and the carbons of
the lamp.

My invention further consists in the com-
bination, in anelectric-arc lamp, of a starting-
coil, a feeding-coil, armatures for said coils,
connections between said armatures,and a re-
tarder common to both armatures.

My invention further consists in the com-
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ing-coil, a feeding-coil, an armature for each
coil, connections between said armatures, and
a device common to both armatures con-
structed and adapted toretardthe movement
of said armatures in one direction and per-
mit their free movement in the other direc-
tion.

My invention further consists in the com-
bination, in an electric-arc lamp, of a starting-
coil, a feeding-coil, armatures for said coils,
connections between said armatures, an air-
pot, and a valved plunger in said air-pot and
common to both armatures.

My invention further consists in the combi-
nation, in an electric-arc lamp, of a starting-
coil, a feeding-coil, armatures for said coils,
connections between said armatures, carbons,
a brake device for controlling the movements
of said carbons, and connections between said
brake device and one of said armatures.

My invention further consists in the combi-
nation, in an electric-arc lamp, of a control-
ling and regulating mechanism comprising a
combined chain wheel or pulley and brale-
wheel, a brake-shoe connected with the elec-
tromagnetic devices of the controlling and
regulating mechanism, the electrodes, and a
flexible device passing over said chain wheel
or pulley and connected with said electrodes.

My invention further consists in the combi-
nation, with the depending portion of the
frame of an arc-lamp and a bar pivoted there-
toand depending therefrom, of a globe-holder
normally supported by said pivoted arm

My invention further consists in the combi-
nation, with the depending portion of the
frame of an electric-arc lamp, a bar pivotally
connected thereto and depending therefrom

and pins projecting laterally irom said bar, |

for Lhe reception of depending tubular rods
3, the lower ends of which are connected to-
gether by meansof a yoke 4, having a hollow
enlargementd intermediate of 1ts ends.

of a globe- holder having inclined slots to per-

mit the passage of smd pins, the globe-holder
being constructed to be 1101"1::1%113? supported

on S&ld pins.

My invention also eonsmts in a retarding
device for the controlling and 160111&131110
mechanism of an electric-arc lamp, S&ld re-
tarding device comprising a cylinder and a
piston, said piston being composed of a body

-portion having pempheml flanges at its ends,

one of said ﬂa,nﬂes having perforatwns and &
ring disposed between smd flanges and neatly
ﬁttmﬂ' the cylinder, said ring bemb of such
lenﬂ'th as to permitaslight mdependent move-
ment of the body pormon of the piston, where-
by to cause said perforations to be opened or
closed and thus control the passage of air
through the piston and effect a slow move-
ment of said piston in one direction and a
quick movement in the other direction.

My invention further consists in certain
other novel features of construction and com-
binations and arrangements of parts, as here-
inafter set forth, and pomted out in the
claims.

In the accompanying drawings, Figure 11s
an elevation of a lamp embodying my inven-
tion, the casing and outer globe being shown
In sectlon Fig. 21s an enl&rﬂ'ed detaﬂ view
showing the electromagnetic devices of the

eﬂ‘ulator Figs. 3 and 4 are enlarged detail
views of the brake device and chain wheel or
pulley. Figs. 5, 6, 7, and 8 are detail views
of the air-pot retarding devices. Figs. 9, 10,
11,and 12 are detail views of the globe-holder.
Figs. 13 to 21 are views of various other de-
t_mls_ Fig. 22 is a diagrammatical view. kigs.
23 and oL are detail seetional views illustrat-
ing the arc-inclosing globe and adjacent parts.

A represents the lamp-casing, which is in
effect divided into two compartments A’ A?
by means of a horizontal plate A%, the upper
compartment being intended for the recep-
tion of theregulating mechanism. Theplate
Al eonstltutes a part of the frame of the lamp,
the upper portion At of said frame being con-
structed to receive and support parts of the
regulating mechanism and terminates at its

‘upperend inashank A° which projects above

the lamp-casing and is provided at its upper
extremity with a ring A°orsimilar device by
which the lamp can besuspended from a suit-
able hanger or support. The lower portion
of the lamp-frame comprises two depending
arms A’, connected at their upper ends by a
curved plate A3 secured to the horizontal
plate A%, The arms A" extend through the
lower compartment A°of the casing and, pro-
jecting some distance below the same, enter
the upper portion of the outer globe 3. The
depending arms A’are provided at their lower
ends with laterally- -projecting shoulders 1 1,
having perforated bosses 2 at their free ends
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~enlargement 5 is provided on its bottom with | rings 26, pivotally attached at the lower ends
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perforated lugs 6, having beveled lower ends
7, and between these lugs a depending bar 8
is pivotally supported. The bar 8 is Pro-
vided at its lower end with a head 9, against
which one end of a coiled spring 9¢ on the bar
bears, the other end of said spring bearing
against the inclined or beveled ends 7 of the
lugs 6 and thus tends to move the bar 8 lat-
erally. Thebar8isintended topass through
an opening 10 in a globe-holder 11, and the
head 9 on said bar is provided with laterally-
projecting pins 12 to move in inclined slots
or grooves 15, made in the wall of the open-
ing 10. TFrom this construction it will be
seen that when the globe - holder is being
moved up into position the pins 12 will pass
through the slotsor grooves13 and that when
said holder shall have been moved to its nor-
mal position the spring 9%, acting against the

inclined ends of the lugs 6, will cause the bar

25

30

35

10

3 to swing laterally, so as to assume a verti-
cal position, thereby projecting the pins 12
under shoulders 14 on the globe-holder, so
that said holder will be supported in its nor-
mal position on these pins. The globe-holder
18 inclosed and protected by a sheet-metal
cap 15, secured to a ring 16, and the latter is
attached to (and preferably insulated from)
the body of the holder by means of serews
17. The ring 16 is provided with earsor en-
largements 18 for the accommodation of
thumb-serews 19, adapted toengage the lower
lip of the outer globe and hold the same firmly
to its seat on an insulating-washer 20 on the
body of the globe-holder. The sheet-metal
cap 156 may be provided with a pocket 21 for
the reception of a button 22, by means of
which the bar 8§ can be moved so as to disen-

gage the pins 12 from engagement with the |

bottom of the holder and permit the globe
and its holder to be lowered. The body of

- the globe-holder is made with serew-threaded

t5

' 5

O

sockets for the reception of the serew-thread-
ed lower ends of tworods 2324. The wall of
one of the sockets is made with a screw-
threaded hole 24* for the reception of a screw
24°, the end of which latter enters a recess 24
In the rod 24, whereby to normally prevent
sald rod from turning. When the globe is
irst applied to the lamp, the screw 24° will

be removed, and the rod 24 will be turned so .

as to approach the rod 23, Fig. 10, when both
rods can be passed through the small end of
the globe. The rod 24 will then be turned to
its normal position and secured by screw, the
cap 16 being perforated, as at 24¢, to permit
the insertion of a screw-driver. I am thus
enabled to use a globe-holder comprising a
smallnumber of parts tobehandled in manip-
ulating the globe. Irom their connection
with the holder the rods 23 24 project later-
ally and then upwardly through the tubular
rods 8, terminating some distance above the
same. ‘I'he rods 23 24 arenotched near their

upper ends to form teeth 25, which when the
globe and its holder are lowered will engage

of the tubular rods 3, and thus the globe and

- holderwill be sustained when lowered. The
lower ends of the depending arms A% are pro-

vided with a ring 27, made in two sections
hinged together and adapted to support an
arc-inclosing globe C, the upper lip of said
globe having a bearing on said ring. The

arc-inclosing globe is provided with a cover

206 of any preferred form of construction and
hasahole for the passage of the upper carbon.

1The lamp herein shown and described be-
ingofthe *“focusing” type, in-which the lower
as well as the upper carbon isfed, the arc-in-
closing globe is made with a hole 29 for the
passage of the lower ecarbon D.
s01s preferably provided for thelower carbon,
sald bushing being mounted loosely within
the bottom of the globe and adapted to have
sufficient play orlateral movement therein to
compensate for irregularities in the carbon.

The lower carbon is carried by a holder 31,
disposed at the free end of an arm 32, adapted
to have a vertical movement on one of the
tubular rods 3. A rod 33 is secured to the
arm 52 and extends upwardly and loosely
through a boss 34 on one of the arms A7. A
chain 35 or other flexible device is attached at
one end. to the upper end of the rod 33 and
passesovera chainwheel or pulley 86, mount-
ed in the upper compartment of the casing,
the other end of said chain or flexible device
being attached to a knob or projection 37 on
a cross-head 38, which latter carries the up-
per carbon of the lamp. The wheel 36 may
comprise three disks or plates—viz., a cen-
tral plate e, constituting a chain-wheel, and
plates 1 f, at the respective sides of the plate
¢, and of greater diameter than the latter, so
as to form, in effect, peripheral flanges pro-
Jecting beyond the plate or wheel ¢, for a pur-
pose hereinafter mentioned. The openines
1n the plates e f /" for the passage of the jour-
nal or pintle g are considerably larger than
the diameter of said journal or pintle for the
accommodation of antifriction-rollers 2, which
will be prevented from escape by means of
plates 2, secured to the outer faces of plates
JJ- Thecross-head 38 comprises an annular
body portion «, closed at its top by a screw-
threaded plate ¢, to which the knob 37 is se-
cured, and insulated therefrom. A sleeve
a*, having an annular flange ¢® at one end, is
disposed within the annular body portion «,
but not in contact therewith, the flange a3, by
which the sleeve is supported, being insu-
lated from the body portion ¢ and plate o' by
means of insulating-washers af. The end of
the upper carbon E is insulated within and
held between two jaws ¢® ¢f, the jaw ¢® nor-

A Dbushing

70

75

80

9o

95

| fole;

105

110

115

120

125
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sleeve a¢”. The annular body portion of the
cross-head is made with a hole «7, through
which a thumb-scerew af (considerably smaller
than said hole) passes. The screw «f also
passes through a screw-threaded hole in the

| sleeve @, and at its inner end said screw is
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swiveled to the jaw ¢’ DBy means of this
serew the upper calbon can be firmly clamped
between the jaws a’and ¢®. The body of the
cross-head is provided with a hole ¢’ at a
point diametrically opposite the hole a,
through which a binding-post ¢'° passes, said
binding-post also passing freely through the
sleeve a® and entering a serew-threaded hole
in the jaw «@’, whereby to conduct current to
the upper or positive carbon K. The cross-
head 38 forms part of the negative side of the
lamp, as hereinafter more fully explained,
and the binding-post ¢! must, therefore, be
insulated therefrom. For this purpose an

insulating sleeve or plug o', encircling said
binding-post, is inserted into the hole a’.

The cross-head 38 1s disposed between the
arms ¢ or, more properly speaking, between
rods or guides 39, adjustably attached fto
said arms by means of screws 40 and 40,
the serews 40 being passed through screw-
threaded holes in the arms A’ and having
heads 40° to bear against said arms, and the
serews 40* are made with plain body portions
to pass through holes in the serews 40, and
each has one end screw-threaded to enter

threaded sockets in the guide-rods 39, the

heads 40° of screws 40* being adapted to bear
against the heads 40° of the screws 40. The
cross-head 38 is made in its outer wall at
points at right angles to the holes ¢’ ¢’ with
vertical grooves 41 for the reception of the
cuide-rods 39. DBetween the ends of the
orooves 41 socketls are made for the reception
of blocks 42 of antifriction material, such as
oraphite, the outer faces of which are re-
cessed for the reception of the guide-rods.
By the use of the graphite or antifriction
bearing-blocks 42 the cross-head 38 can be
fitted closely between the guide-rods without
interfering with the free movements of said
cross-head, and thus the vibration of said
cross-head and guide-rods will be avoided
and assist in reducing the humming n(}ise of
the lamp.

The chain wheel orpulley 36 above alluded
to is made with flanges 43, whereby to con-
stitnte it also a bmk&wheel, on the journal
44 of which the bifurcated end of a lever 45
is mounted. EFach arm of the bifurcated le-
ver is provided at the pivoted end thereof
with lugs or short arms 46. T'o the free ends
of the lugs 46 the upper curved ends of links
47 are pivotally connected, said links being
of sufficient length to plOJect somewhat be-
yvond the peuphe1y of the combined chain
and brake wheel 36. A brake-shoe 4818 piv-
otally mounted between the links 47 in prox-
imity to the free ends of the latter and is
adapted to engage the flanges 43 of wheel 36.
The free extremities of the links 47 are adapt-
ed to engage (when the lamp is at rest or dur-
ing the feeding of the carbon) a stop 49, ad-
justably attached to the lamp-frame. From
this construction and arrangement ol parts
it will be seen that when the lever 45 1s raised
from the position shown in full lines in Fig.

2 598,042

| 3 the lugs 46, moving in the arc of a circle,
will cause the links 4:7 to rise and the brake-_

shoe 48 to bite against the peripheral flanges
of the wheel 36. As the upward movement
of lever 45 continues the links 47 being un-
able to turn farther on their pivotal sup-
ports will be moved in the arc of a circle by
the lever 45, and thus the wheel 36 will be
turned and the chain 35 made to travel there-

' over, resultingin moving the carbons tosepa-

rate them and establish the are. Duringthe
feeding of the carbons (which will be more
fully explamed farther on) the lever 45 will
descend and the links 47 be permitted to
strike the stop 49, when thelr further move-
ment with the lever will be prevented, and
as the lever continues to descend the links
will move down slightly and thus release the
wheel 50.

The outer or free end of the lever 45 is con-
nected with electromagnetic devices of the
regulator which will now be deseribed. Acoil
or Solenmd 50 is mounted on the plate or floor
A2 and secured thereto by the screw-threaded
lower end of the spool 51. A disk 92, pref-
erably of asbestos, is disposed between the
plate or floor A% and the bottom of the coil
to take up any vibrations to which the coil
might be subjected. As the mechanism of
an al*e-lamp operating with alternating cur-
rents is subjected to violent vibration, the
core 53 of the coil or solenoid 50 is covered
with asbestos 54 or similar soft material to
take up vibrations of the core and drown any
noise which might be produced by such vi-
brations. Anothercoilor solenoid 55, smaller
(having less convolution of wire) than the coil
50, is secured to the lamp-frame, preferably
above sald coil 50 and insulated from said
frame, asbestos or similar soft material be-
ing preferably used for orin part for suchin-
sulation, so as to take up vibration. The
core 56 of coil or solenoid 55 is also inclosed
in an envelop of asbestos or other soft mate-
rial to take up vibrations and thus assist in
obviating noise which would otherwise result
from such vibrations. A short link 57 18 piv-
otally attached to the lower end of the core
56, and to this link the lever 45 1s pivoted.
Another link or bar 58 is pivotally attached
to the upper end of the core 56 and projects
some distance above the same, the two links
or bars 57 58 being connected together within
the core 56 by means of a coiled spring 59, the
office of which is to maintain said links or
bars in close contact with their pivots and
thus prevent noise from vibration.

A depending arm or bracket 60 is secured
to the lamp-frame andis provided at 1ts lower
end with a pintle 61, on which an oscillatory
bar or lever 62 is mounted, a bushing 63 of
craphite being disposed between said bar or
lever and pintle, whereby to permit free oscil-
latory or rocking movement of the bar or le-
ver and at the same time prevent the same
from vibrating or rattling during the oper-
ation of the lamp. To one end of the rock-
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ing or oscillatory bar or lever the link 58 is |

pivotally connected, and to the other end of
sald bar orlever one end of a chain 64 is at-
tached, the other end of said chain being at-
tached to the upperend of the core 53 of coil
or solenoid 50, Experience has shown that
if the chain 64 be made of magnetic metal
the vibration and humming thereof would be
very great, and I propose, therefore, to make
sald chain of some non-magnetic material
and thus materially reduce the humming vi-
brations.

It has been found in practice that when a
solenoid is energized by an alternating elec-
tric current the core will first be drawn to the
dense part of the magnetic field, and then,
on account of magnetic reaction on the core
due to the alternations of the current, the
core will tend to retract or rebound and move
out of the dense portion of the field. In other
words, the core of the solenoid is liable to vi-
brate more or less violently before it will be

retained permanently in the dense portion of

the magnet-field of the coil. For this rea-
son the use of a single solenoid in an electric-
arc lamp with which an alternating electric
current is employed will result in the defect-
1ve starting of the lamp, especially with a
lamp of the are-inclosed type in which a long
arc 1s drawn and maintained. Such vibra-
tions of the core of the solenoid will not only
delay the establishment of the mormal are,
but will ecause violent vibrations of the com-
ponent parts of the regulator, with consequent
wear and noise. To avoid these most annoy-
ingand disastrousdefects encountered in elec-
tric-arc lamps, I employ a second solenoid 55
to effect the starting of the lamp, the solenoid
o0 being employed to regulate the feed of the
carbons. The solenoids 50 and 55 are con-
nected in series with each other, but the lat-
ter contains fewer convolutions of wire than
the former and is consequently capable of ex-
erting a weaker pull on its core.

The strongest part of each solenoid ener-
gized by an alternating current will be about
two-thirds way through the coil, and the cores
are normally disposed relatively to these
points. When the lamp is idle, the core 53 of
coll 50 will be disposed in a weak portion of
the coil just above or to one side of the strong-
est magnetic point in the eoil, while the core
56 of coil 55 will be normally disposed in the
strongest magnetic point of its coil. It is ap-
parent, therefore, that when current first en-
ters the lamp the core 56, being already in the
strongest part of the magnetic field of the coil
b0, will be promptly and positively actuated
and, moving up into a weaker part of the coil,
will turn the rocking bar or lever 62 on its ful-
crum, 80 as to permit the core 53 to promptly
enter the strongest part of coil 50, where it will
remain. The combined action of the two so-
lenoids will result in a long pull on the lever
45 and the consequent wide separation of the
carbons. When the carbons shall have been

separated and the arc established, the core 56

Jlamp-frame.

will be in a weak part of its coil and the core
o3 Will be in the strong part of the solenoid
50, and as the solenoid 50 is the more power-
ful of the two and overbalances the starting-
solenoid the feeding of the carbons will be
controlled by said solenoid 50.

It 1s a matter of importance that the are
be drawn gradually in order to avoid possi-
bility of rupture before the normal are shall
have been established, and for this purpose
the devices now to be deseribed will be em-
ployed. Thelower end of the arm or bracket
60, hereinbefore referred to, is made with a
socket 65 to form a bearing for one of the
trunnions 66 of a rocking tube or trough 67
for the reception of a ball or weight 70, the
other trunnion 68 of said tube or trough be-
ing mounted in a socket or bearing 69 in the
The trunnions 66 68 project
from the tube or trough 67 at points between
the center thereof and its rear end, so that
when the lamp is being started the ball or
welight 70 will exert its maximum resistance
to the operation of the mechanism and thus
assist in retarding the separation of the car-
bons. Ifor this purpose the tube or trough
is connected with the rocking or oscillatory
bar or lever 62 by means of a curved or an-
gulararm 71, which projects from the pivoted
central portion of said rocking bar or lever
62 and enters an elongated slot 72 in an arm
73, which projects downwardly from the piv-
oted portion of the tube or trough 67. In or-
der to prevent undue vibration in the con-
nection between the arms 71 73, the slot 72

‘may be lined with graphite 74 or other anti-

friction material which will serve to make a
close fit between these parts without inter-
fering with their free movement relatively to
each other. Instead of lining the slot 73 with
graphite the end of the arm 71 which enters
sald slot may be covered with asbestos, (shown
at 75, Ifig. 16,) or, if desired, the arm 71 may
be provided with a sleeve or covering of
graphite.

The main retarder for the regulator consists
of an air-pot comprising the pot or eylinder
70 and a plunger 77 of peculiar construction,
the rod 78, attached to said plunger, being
connected with the arin 73. The plunger 77
18 so designed that it will offer considerable
resistance when moved in one direction and
so that it will offer no resistance when moved
in the other direction. In constructing the
planger 77 I employ a cup-shaped body por-
tion 0, having an outwardly-projecting pe-
ripheral flange 0° at its open end, and said
%f)l:mge 1s made with a number of perforations

!
the cup-shaped body portion b of the plunger
by means of a screw 0%, and is made of such
size as to project beyond the outér face of said
body portion b, so as to form in effect a pe-
ripheral flange 6*. The serew b®is made with
a bifurcated head for the reception of the
plunger-rod 78. The body of the plunger is

| of such size that the peripheral flanges b* 0

A plate 0% is secured to the closed end of
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will be disposed a short distance from the in- |

terior wall of the cylinder 76, and between
said peripheral flangesasleevel® of graphite,
18 disposed, the length of said sleeve being
slightly less than the distance between ‘rhe
peripheral flanges 0* 0° so that the body por-
tion of the plunﬁer can have a slight move-
ment independently of the sleeve bS for a
purpose presently explained. The graphite
sleeve has a close but sliding fit within the
cylinder 76 and is made inter 1011y with a se-
ries of longitudinal grooves or ducts b?. The
forward end of the 0‘1aph1te sleeve is recessed
to form a seat 6° for the plate 0%, or, more prop-
erly speaking, for the peripheral flange 0* of
sald plate, whereby to close the longitudinal
orooves or ducts 6 when the plunger is moved
in one direction, and thus retard or ofier re-
sistance to the movement of said plunger in
that direction. When the plunger-rod is
moved in the other direction, the body of the
plunger will first move independently of the
graphite sleeve, so as to move the plate 0°
away from its seat and uncover the ends of
the grooves or ducts 07, thus permitting a free
access of alrthrough said groovesor duets and
the perforations 0’ in the peripheral flange b°,
the entrance of alr to said grooves or ducts

being augmented by a series of nofches 6’ in

the flange 6 at the forward end of the graph-
ite sleeve. Thus it will be seen that while
the graphite sleeve fits comparatively close
within the cylinder 76, still its lubricating
quality will permit it to move without liabil-
ity of binding and that when the plunger is

pulled outwardly the air-ducts will be auto-

matically closed and the resistance offered
will be such as toretard the movement of said
plunger. When, however, the plunger is
pushed in the opposite direction, the air-ducts
will be promptly and automatically opened

by the movement of the body b independently

of the sleeve 0° and the forward movement of
the plunger will be perfectly free and unre-
tarded. Thealr-potretarderis therefore very
sensitive and prompt in the performance of
its fuanction of retarding the movement of
parts connected therewith under certain con-
ditions or permilting their free movement
under other conditions. |

As the lamp will be employed on a con-
stant-potential circuit a resistance-coil ¥ will
be provided, and this resistance can be con-
venlently inclosed within ahousing 78,formed
by the upper part of the lamp-casing. The
resistance-wire 1s coiled on a series of bars
79%, disposed in conical form within the hous-
ing 78 and supported by plates or rings 79
and 80, secured to the shank A’ of the lamp-
One end of the resistance-coil is con-
nected with a plate ¢, to which a binding-post
¢' 1s attached. The other end of the resist-

ance-coil is connected with a binding-post ¢
on the plate or ring 80, and said binding-post
¢*is electrically connected by means of a con-
ductor ¢ with a post ¢*, located on the plate
The post ¢* supports contact-

or ring 79, fin-

| without danger of rupture.

oers ¢® of a manual cut-out switeh, the switch-
arm ¢® being pivotally connected to the neg-
ative terminal or binding-post ¢ of the 1amp
and provided at 1ts free end with an insulated
knob c°.

A metal disk ¢! is disposed above the rheo-
stat and serves to prevent heat arising from
the rheostat from coming in contact with the
ceiling of the room when the lamp 1s hung
close to it.

The circuits through the lamp may be traced
as follows: Starting with the positive bind-
ing-post ¢ the current will flow through a
conductor d to and through the feeding-coil
50, then by conductor d’ to star ting -coil 53,
thr ough said coil 55, and then by conductor d?
to the positive carbon E, then to and through
the lower carbon to the lower-carbon holdel
then up through the lower portion of the
lamp-frame and a conductor 8 to the plate
A% then through said plate, then by conduec-
tor d4 to binding-post ¢/, then through plate
¢ to the resistance-coil, then through said re-
sistance-coil to the binding-post ¢?, then by
conductor ¢® to the switch-post ¢, and then
through switch-arm c¢® to the negative termi-
nal ¢ of the lamp.

The operation of the lamp is as follows:
When nocurrent is flowing through the lamp,
the carbons are normally in contaet.
switch-arm ¢ be now moved into contact
with the contact-fingers of the cut-out, cur-
rent will enter and flow through the Iamp
and energize both coils 50 and 55. The core
53 of solenoid 50 being normally disposed in a
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weak part of the coil, it will be drawn toward

the strongest part and will be prevented from
jumping or rebounding on account of the
magnetic reaction caused by the alternating
current employed by the action of the start-
ing-coil 55, as above explained, the core of
sald latter coil being normally disposed in the
strongest part thereof, so that when the cur-
rent first enters the lamp the solenoids will
commence to exert along pull on their cores,
the result of which will be to turn the rock-
ing bar or lever 62 on ifs fulcrum. During
the first part of the movement of the rocking
arm or lever the free end of the arm 71 will
move from one end to the other of the elon-
oated slot 72 in arm 73, and the core of the
starting-solenoid will move sufficiently to ap-
ply the brake-shoe to the wheel 36 and turn
the latter, so as to begin the separation of
the carbons and form a very small are between
them. The cores of the solenoids and the
rocking bar or lever 62 will continue to move;

“but their movement and the consequent sepa-

ration of the carbons will now be retarded by
the action of the plunger 77 in the cylinder,

and the separation of the carbons will be

further retarded by the effort of the tube or
trough 67 to turn and raise the ball or weight
70 therein. Thus the carbons will be gradu-

ally pulled apart and the long arc of an arc-

Inclosed lamp will be drawn ogradually and
During the for-
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mation of the are the end of the tube or

trough 67, containing the ball or weight 70,

will gradually rise until the are shall have
been drawn nearly to its full length, when
the ball 70 will roll to the opposite end of said
tube or trough, causing the same to assume

- the reverse inclination as shown in Fig. 13
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and completing the establishmment of the full
are.

The core 53 of the feeding-solenoid 50
has now reached its extreme working position
in the strongest part of said solenoid, asshown
in full lines in Fig. 2, and the core 56 is in its
extreme position in a weak part of coil or
solenoid 55. The feed of the carbons will
therefore be mostly under the control of the
solenoid 50, and the proper feed of the car-
bons will be accomplished without disturbing
the position of the tube or trough 67 (shown
by dotted lines in Fig. 13) by the play allowed
the arm 71 in the elongated slot 72 in arm 73.
When the lamp is open-circuited by the
switch above described and the light thus ex-
tinguished, the cores of the solenoids will be
released and the tube or trough 67 permitted
to turn on its fulerum, whereupon the ball
71 will roll down to the outer end of said tube
or trough and cause the latter to assume the
position shown in full lines in Fig. 13. This
action of the tube or trough 67 and the ball
or weight 71 will cause the plunger 77 to be
forced back to the extreme end of the cylin-
der 76, the plunger being permitted to move
quickly and freely to this position by the au-
tomatic valve action therein, as above ex-
plained. The lamp is now in position to be
again started in the same manner as above
explained, when the switch is again closed.
In the construction of my improved lamp
1t 18 desirable to pack every pivotal or mov-

able connection with asbestos, graphite, or

other material, whereby to prevent noise from
vibration.

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
myself to the precise details herein set forth.

Practical test has demonstrated that my im-
provements are effectual in all respectsin the
pertormance of their funetions.

Having fully deseribed my invention, what
I claim as new, and desire to secure by Letters

- Patent, is—
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1. The combination in an electric-are lamp
constructed to operate with alternating elec-
tric currents, of a starting-coil, a feeding-coil,
the feeding-coil included in series with the
starting-coil, an armature for each coil, said
armature peing normally so dispesed rela-
tively to the magnetic fields of the respective
colls, that the armature of the starting-coil
will be actuated in advance of the armature
of the feeding-coil, devices connecting said
armatures and connections between one of
saild armatures and the carbonsof the lamp,
substantially as set forth.

2. Thecombination in an electric-arc lamp,

| of a starting-coil, a feeding-coil, armatures

for said coils connected with each other in
such manner as to normally dispose the ar-
mature of the starting-coil within the dense
portion of the magnetic field of its coil, and
the armature of the feeding-coil to one side
of the dense portion of the magnetic field of
its coil, substantially as set forth.

5. The combination in an electric-are lamp,
of two solenoids connected togetherin series,
the core or armature of one solenoid being
normally disposed in the dense portion of the
field of said solenoid and the core or armature
of the othersolenoid being normally disposed
to one side of the dense portion of the mag-
netic field thereof, a rocking bar or lever, con-
nections between the respective ends of said
rocking bar or lever and said cores or arma-
bures and connections between one of said
armatures and the carbons of the lamp, sub-
stantially as set forth.

4. In an electric-arc lamp, the combination

with the carbons and cluteh mechanism, of
a starting-coil, a feeding-coil arranged in se-
ries with the starting-coil and with the car-
bons, armatures for said coils mechanically
connected together and so disposed relatively
to their respective coils that one coil will bal-
ance the other during the feeding of thelamp,
and connections between said armatures and
clutch mechanism, substantially as set forth.

5. In anelectric-are lamp, the combination
with the carbons and cluteh mechanism, of a
starting-coil, a feeding-coil, an armature for
each, coil, said armatures being so disposed
relatively to their respective coils that dur-
ing the feeding action of the lamp, the arma-
ture of the feeding-coil will occupy a stronger
portion of the field of said coil than the por-
tion of the field of the starting-coil occupied
by the armature of the latter, and connec-
tions between said armatures and the cluteh
mechanism, substantially as set forth.

0. The combination in an electric-arc lamp,
of a starting-coil, an armature therefor, links
pivotally attached to the respective ends of
sald armature, a spring connecting said links,
a retarder connected with one link and cluteh
mechanism connected with the other link,
substantially as set forth.

7. In an electric-arc lamp, the combination
with a starting-coil, a feeding-coil, a rocking
bar and cores or armatures for said coils, of
a flexible connection between the core or ar-
mature of the feeding-coil and one end of said
rocking bar, a cross-head, a link connecting
sald cross-head and the core or armature of
the starting-coil, a clutch and a connection
between said clutch and the core or armature
of the starting-coil, substantially as set forth.

3. In an electric-are lamp, the combination
with a starting-coil, a feeding-coil, a rocking
bar and cores or armatures for said coils, of
a flexible connection between one end of said
rocking bar and the core or armature of the
feeding-magnet, a link connecting the other

end of the rocking bar and the core or arma-
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ture of starting 0011, another link connected | sleeve and the disk and flange of the body

to said last- mentloned core or armature, a

spring connecting said links, a clatch and a

connection between said clutech and one of
said links, substantially as set forth.

9. In an electric-arc lamp, the combination
with a starting-coil, a feeding-coll and arma-
tures for said coils, the armature of the start-
ing-coil being normally disposed 1n a strong
por‘mon of the magnetic field thereof, and the
armature of the feedmﬂ' coil being normally
disposed outside of the strongest 1301‘1:1011 of
the magnetic field of said feedmﬂ coil, said
armatur S being constructed and arr mlﬂed to
move simultaneously in opposite direetio’ns,
of a clutch device connected with one of said
armatures and a retarder connected with both
of said armatures, substantially as set forth.

10. The combinationin anelectric-arclamp,
of a starting-coil, a feeding-coil, armatures
for said coils arranged to be moved simulta-
neously in opposite directions, the armature
of the starting-ceil disposed to be normally
in the strong part of the magnetic field there-
of, and the armature of the feeding-coil dis-
posed to be normally outside of the strongest
part of the magnetic field of said feeding-coil,
connections between said armatures and a
retarder between and common to both of sald
armatures, substantially as set forth.

11. Thecombinationin an electric-arclamp,
of a starting-coil, a feeding-coil, armatures
for said coils arranged to be moved simulta-
neously in opposite directions, the armature
of the starting-coil disposed to be normally in
the strong part of the magnetic field thereof

and the armature of the feeding-coil dibposed

to be normally outside of the stronﬂest part;
of the magnetic field of said feeding- 601] COn-
nections between said armatures and a dewee

adapted to retard the movement of sald ar-
matures in one direction and permit their
free movement in the other duectlon sub-
stantially as set forth.

12. The combination in an electric-arc lamp, -

of a starting-coil, a feeding-coil, armatures
for said coils arranged to be moved simulta-
neously in opposite directions, the armature
of the starting-coil disposed to be normally in
the strong pm:t of the magnetic field theréot
and the a,rmature of the feedmw coil disposed
to be normally outside of the stl’-'on part ol
the magnetic field ot said feedmﬂ‘-ooﬂ ¢on.-
nections between said armatures, an ait--pot
and a valved plunger in said air-pot and com-
mon to bhoth armatures, substantially as set
forth.

13. The combination with the 1*egulator of
an electric-arc lamp, of a refarder connected
therewith, said retarder comprising a body
portion having a perforated flange at one end,
a sleeve loosely encircling sald body portion
and having air-ducts in its inner face, and a
disk secured to said body portion and adapted
to close said ducts when the plunger 1s moved

in one direction, the relation between gsaid !

atures, constructed and |

p01't1011 being such as to peumt the body por-
tion to have a limited movementindependent
of the sleeve, whereby to cause the air-ducts
to be Opeued when the plunger is moved in
one direction and closed when it 1s moved in
the other direction, substantially as set forth.

14. Aretarderforanelectric-arc-lampregu-
lator, consisting of a cylinder closed at one
end and a plunger therein, said plunger hav-
ing air-ducts and comprising a body portion
and a graphite sleeve encireling said body
portion, said body portion adapted to have
a movement independently of said sleeve,
whereby to cause the air-ducts to be auto-
matically opened or closed when the plunger
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is moved in one direction or the other, sub-

stantially as set forth.

15. Aretarderforanelectric-are-lampregu-
lator, consisting of a cylinder closed at one
end and a plunﬂet therein, said plunger com-
prising a body portion h&VlH peripheral
flanges at its ends, one of said ﬂanﬂes having
openings therein, a graphite sleeve eneirelinn'
said body portion S0 as to permit the body
portion to have a longitudinal movement in
the sleeve, limited by smd peripheral flanges,
and air-ductsin said graphitesleeve, subsmn-
tially as set forth. |

16. The combinationin an electric-arclamp
constructed to operate with alternating cur-
rents, of a starting-coil and a feeding-coll ar-
mnﬂed in series wmh each other, armatures
for said coils, said armatures bemn normally
so disposed 1*el&t1vely to the maﬂnetw fields
of the respective coils, that the armature of
the starting-coil will be actuated in advance
of the armature of the feeding-coil, devices
connecting said armatures, a friction-brake,
and a connection between the shoe of said
brake and one of said armatures, substan-
tially as set forth.

17. Thecombinationinan electric-arclamp,
of a starting-coil, a feeding-coil, armatures
for said coils, a rocking bar, connections be-
tween one end of said rocking bar and the
armature of the starting-magnet, connections
between the other end of said rocking bar and
the armature of the feeding-magnet, an arm
projecting from said rocking bar, a retarder,
and a movable connection between said re-
tarder and the arm on the rocking bar, sub-
stantially as set forth.

18. The combinationin an electric-are lamp,
of a magnet, arocking bar to which the arma-
ture of said magnet is connected, an arm pro-
jecting from said rocking bar, a retarder, a
pivoted arm with which the plunn'er of the
retarderis connected,said pivoted arm having
an elongated slot for the reception of the free
end of the arn on the rocking bar and a pack-
ing between said lasb-mentioned arm and the
walls of the slot in the pivoted arm, whereby
to prevent noise from vibration between sald
arms, substantially as set forth.

19. Thecombination in anelectric-arclamp,
of a magnet, a rocking bar connected with the
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armature of said magnet, a cluteh device also

connected with the armature of said magnet,
a tube or trough pivotally supported between
its ends, a ball or weight in said tube or trough,
and a connection between said rocking bar
and said tube or trough, substantially as set

forth.
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20. Thecombinationin an electric-arclamp,
of a magnet, a rocking barconnected with the
armature of sald magnet, a clutch device also
connected with the armature of said magnet,
a tube or trough pivotally supported between
1ts ends, an arm projecting from said tube or
trough, a connection between said arm and
the rocking bar, a retarder and a connection
between said retarder and the arm on the
pivoted tube or trough, substantially as set
forth. '

21. Inanelectric-arclamp, the combination
with the frame, and a magnet, of a bracket
secured to said frame, said bracket having a
pintle and a socket at its free end, a tube or
trough pivotally supported in said socket and
in the lamp-frame, a rocking bar mounted on
said pintle, a graphite bushing interposed be-
tween said pintle and rocking bar, a connec-
tion between said rocking barand the arma-
ture of themagnet, and a connection hetween
sald rocking bar and the pivoted tube or
trough, substantially as set forth.

22. In anelectric-arclamp, the combination
with a frame and movable carbon-holders, of
a wheel, a flexible device connecting said car-
bon-holders and passing over said wheel, a
pivotedleverhavinglugsprojectingupwardly
therefrom, links having curved upper ends
pivoted to said lugs and depending below the
pivot of the lever, a brake-shoe pivoted be-
tween gsaid links and adapted to engage the
periphery of said wheel, a stop to insure the

- disengagement of the brake from said wheel,
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and electrically-controlled devices connected
with said pivoted lever, substantially as set
forth.

23. Inanelectric-arclamp, the combination
with a frame and movable carbon-holders, of
a combined chain wheel or pulley and brake-
wheel mounted on a pintle projecting from
the framework, said wheel comprising three

~disks, the outer disks being of greater diam-

eter than the intermediate disk, whereby to
form peripheral flanges, rollers between said
disks and the pintle on which the wheel is

-mounted and plates secured to the outer disks

for retaining said rollers in position, a flexible
device connecting said carbon-holders and
passing over the central disk of said wheel, a

‘brake to engage the peripheral flanges of said

wheel, and electrically-controlled devices con-
nected with said brake, substantially as set
forth.

24. Inanelectric-arclamp, the combination
with the frame,armsdepending therefromand
a wheel mounted in the framework above said
arms, of guide-rods disposed alongside said
arms, screws passing transversely through

cross-head disposed between said guide-rods
and adapted to carry the upper carbon, a
lower-carbon holder and a flexible device con-
nected with said carbon-holder and cross-head
and passing over said wheel, substantially as
set forth. _

25. Inanelectric-arclamp, the combination
withdependingarmshaving transverse serew-
threaded holes, hollow screws passing through
sald holes, guide-rods disposed parallel with
sald depending arms, pins or serews passing
freely through said hollow serews and enter-
ingscrew-threaded socketsin said guide-rods,
and a vertically-movable cross-head disposed
between said guide-rods and adapted to con-
stitute a holder for the upper carbon, sub-
stantially as set forth. |

26. Inanelectric-arclamp, the combination
with depending arms, of a vertically-movable
cross-head mounted between said depending
arms and constituting part of the negative
side of the lamp, said cross-head comprising
a hollow body portion, and a sleeve located
therein and insulated therefrom, two jaws
disposed within said sleeve for the reception
of the positive carbon, a binding-post elec-
trically connected with one of said jaws and
insulated from the body of the eross-head, and

a thumb-screw passing through said sleeve

and swiveled to the other jaw located therein,
substantially as set forth.

27. In an arc-inclosed focusing electric-arc
lamp, the combination with the framework,
and means for feeding both carbons simul-
taneously, of adivided plate, an arc-inclosing
globe supported by said plate and having
openings in both ends, a cover closing the
upper end of the globe and having a hole for
the passage of the upper carbon, and a bush-
ing mounted loosely in the bottom of the
globe for the accommodation of the lower
carbon, substantially as set forth.

28. Inanelectric-arc lamp the combination

with the lamp-frame and tubular extensions
depending therefrom, of a globe-holder, rods
secured to said globe-holder and passing
through said tubular extensions, each rod
having a tooth at or near the upper ends of
said rods, and rings loosely attached below
the lower ends of said tubular extensions so
asto be engaged by said teeth when the globe-
holder is lowered, whereby to support said
globe-holder and the globe attached thereto,
when they are lowered, substantially as set
forth. |

29. Inanelectric-arclamp,the combination
with the depending portion of the frame, of
a depending bar pivoted to the frame to
swing laterally, a spring on said bar to main-
taln it in a normally vertical position and a
globe-holder detachably supported by said
pivoted bar, substantially as set forth.

30. Inanelectric-arclamp,the combination
with the depending portion of the frame, a
bar pivoted to the lower end thereof and pins
projecting laterally from said bar, of a globe-

sald arms and supporting said guide-rods, a | holder having inclined slots to permit the
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passage of sald pins, the olobe-holder being | of the globe-holder, perforated lugs project-

constructed to benor mally supported on smd
ping, substantially as set forth.

31. Inanelectric-arclamp,the combination
with the depending portion of the frame, and
a bar pivoted to the lower end thereof, of a
olobe-holder having an opening for the pas-
sage of said bar and having inclined slots
communicating with said opening, pins pro-
jecting from said bar to pass through said
slots and engage the bottom of the holder and
a spring disposed between the free end of said
bar and its pivotal support, substantially as
set forth.

32. Inamnelectric-arclamp,the combination
with the depending portion of the frame, of
lugs projecting from the lower end ther eof
and having inclined ends, a bar pivoted to
sald lugs, and having a shoulder at or near
its free end, a globe-holder having an open-
ing for the passage of said bar and having
inclined slots or grooves communicating with
said opening, pins projecting from said bar
adapted to pass through said slots or grooves,
and a spring located on said bar, one end of
said spring bearing against the shoulder in
the bar and the other end bearing against the
inclined ends of the lugs whereby to force
the pins under the bottom of the holder when
the globe-holder shall have been moved to
its normal position, substantially as set torth.

33. Inan electric-arc lamp, the combination
with the frame and depending tubular ex-
tensions, of a bar pivoted to the lower end of
the frame, a globe-holder having an opening
for the passageof said barand having inclined
slots communicating with said opening, pins
on said bar to pass through said slots and be-
come disposed under the globe-holder, rods
secured at their lower ends to said globe-
holder and passing through said tubular ex-
tensions of the frame, and means for prevent-
ing the escape of said rods from the tubular
extensions when the globe and i1ts holder are
lowered, substantially as set forth.

34. Inan electric-arc lamp, the combination
with the depending portion of the frame, and
inclined lugs at the lower end thereof, of a
bar pivoted to said lugs, and having a head
at its free end, pins projecting laterally from
said head, a globe-holder having an opening
forthe passage ofsaid bar and havinginelined
slots for the passage of said pins, a spring on

- said bar,said spring bearing at one end against
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the head on the bar and at the other end
against the inclined ends of the lugs on the
frame, whereby to cause the pins to be dis-

- posed under the globe-holder, a cap inclosing

6o

satd globe - holding devices and a button
mounted in said cap, for moving the pivoted
bar so that the pins will aline with said in-
clined slots when globe and its holder are to
be lowered, substantially as set forth.

35. In an electric-arc lamp,the combination

with the frame, of a globe-holder consisting .

of & body portion adapted to be attached to
the frame, a ringsecured to said body portion

ing flOI]l said 11119,, thumb-serews passing
thrmwh said lugs and adapfed to engage the
globe, “and a cap connected with said 1*-ing and
inclosing the globe-holder, substantially as
set for th

70

36. In anelectric-arc lamp, the combination

with the carbon-holders, a magnet and an
armature for said magnet, of a clutch device
for the earbons, a tilting way connected with
the cluteh device,a movable weight supported
by said way and a connection having lost mo-
tion or play between said tilting way and said
armature, substantially as set forth.

37. Inan electric-arc lamp the combination
with the carbon-holders, a solenoid, and a
movable core or armature for said solenoid,
of a clutch device for the carbons connected
with one end of said core or armature, a tilt-
ing way, a weight movable on said tilting way,
and a connection between said tilting way and
the other end of the core or armature of said
solenoid, substantially as set forth.

38. In an arc-inclosed focusing arc-lamp,

‘the combination with the framework, and the

carbons, of an arc-inclosing globe provided
at one end with a cover having an opening in
which one of the carbons snun'ly its and
through which it is fed, and a bushing sur-
1'01111di11g said carbon and passing through
said opening and a flange on said bushing
resting loosely on the inner face of the globe,
substantlally as set forth.

39. Inanelectric-arclamp, the combination
with the depending portion of the frame, and
a bar pivoted to the lower end thereof, of
globe-holder normally supported by said pLv-
oted bar, a cap inclosing said glcbe-holder
and a butfon mounted in said cap for disen-
caging said pivoted bar from said globe-
]101(161 substantially as set forth.

40. Inan electric-arc lamp, the combination
with a frame and tubular extensions depend-
ing therefrom, of a globe-holder adapted to
be detached from the Fr ame for the reception
of the globe, crank-shaped rods to slide in
said tubular extensions and connected to the
olobe-holder, the attachment of one of said
rods to the globe-holder being movable where-
by it can be made to approach the other rod
and thus permit said rods to be simultane-
ously passed through the openings in the end
of the globe, and a locking device for main-
taanmn* said movable rod in position to pass
t]llOIlC'h one of said tubular extensions, sub-
St&ntia,lly as set forth.

41. Inanelectric-arclamp, the combination

with a frame, tubular extensions depending

therefrom, and a globe having a contracted
opening in its lower end, of a holder for said
clobe, two rods adapted to pass through said
tubular extensions, each rod having a crank-
shaped lower end connected to the globe-
holder, one permanently and the other mov-
ably, the movable rod having a recess, and a
set-secrew in the globe-holder and entering

| said recess whereby to retain said movable
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rod in its normal posmon relatively to the
other rod and the tubular extensions which
sald movable rod entels substantially as set
forth. ~

42. In an arc-lamp, the combination with
its carbons and means for feeding them si-
multaneously and thereby mamtalnmﬂ the
arc at a fixed point, of an are-inclosed ﬂ*lobe
provided at each of its ends with a cover hav—
Ing an opening through which one of the car-
bons is fed and within which it snugly fits,
the parts being constructed to permit of the
lateral adjustment of the openings through
which the carbons are fed, substantially as
set forth.

45. Inanelectric-arclamp, the combination
with a frame, a globe having a contracted
opening in its end and tubulal extensions

depending from said frame, of a globe-holder
and rods having crank-arms at their lower
ends attached to sald globe-holder and pass-
ing through said tubular extensions, the con-
nectlon of one of said rods to the Dlobe holder
being adjustable, whereby said 1ods can be
ma,de to approach each other and thus per-
mit them to be passed simultaneously through
the contracted opening in the ﬂ*lobe, Substa,n-
tially as set forth.

In testimony wheleof I have signed this

spectiication in the presence of two subscub
Ing witnesses.

GEORGE R. LEAN.

YWitnesses:
| J. M. SEE,
SHELDON CARY

11;

20

30




	Drawings
	Front Page
	Specification
	Claims

