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- 25 suitably chosen, a flaming or ] .
vielding an' intense light is obtained.. In
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To all whom 1t may concern: . o

Be it known that I, Joux T, H. DEMPSTER,
g citizen of the United States, residing at
Schenectady, in the county of Schenectady,

5 State of New York, have invented certain

new and useful Improvements in Arc-Lamps,

of which the following is a specification. :
- With some materials which may be em-
ployved in the composition of the electrodes

10 of arc lamps, it has been found that the elec-

trodes, or at least their tips, are poor con-
‘ductors of electricity when cold; though when

~ heated the same electrodes may be good con-

ductors throughout their length. This prop-

15 .erty may be characteristic of the material of
. which the electrode is originally made, or it |

‘may be a property possessed by the material
formed bv the action of the arc at the elec-

trode tip. In order to facilitate the starting

20 of an arc from such an electrode, I have de-
vised means for heating - the electrode at
starting to increase its conductivity.

- Where the material of which the negative
electrode’in direct-current lamps is made 1s
fumilmus arc

such cases the positive electrode may be so

constructed that it is practically unconsumed

~in the operation of the lamp.

30 The means for heating the electrode tip
 which I have devised is shown in the draw-

" ings accompanying this specification as em-
~ bodied in.an arc lamp in which the (fasitwe
. electrode of the la,mkp is not consumed by the

35 arc. Some of the features of my invention

“are peculiarly adapted for use in such an em-

. bodiment. My invention in other aspects

‘however is not limited to any particular form

. of embodiment. =
- 40 The various

~with particula}ity in the claims annexed to

- and forming a part of ,this specification.
. For a better understanding of my mvention
45 however, reference m ay be had to the acecom-

panying drawings and description in which I

" have illustrated and described somewhat in

detail one embodiment of my.invention.

7 Ofthe ;}idi?;&\ﬂ{i_ﬁ‘gs; Figure 1 is an élevation,
. 50 partly in section, of an arc lamp equippell

“with my‘invention; Fig. 2 is a sectional plan
taken on the line 2—2 of Fig. 1; Fig. 318 o

- ““diagram illustrating the circuit arrangements

: ous features of novelty which
" . characterize qny invention are pointed out

—

cylindrical mem

p,a,rts' n éection, taken at right}- angles to the

view shown in Fig. 1. o _
‘Referring to the drawings, a disk 1. 1s

| shown as representing the top member of the
tubular mem-

lamp mechanism proper.
ber 2 screwed into a threaded aperture cen-

trally located in the disk 1 is screw-connected

at its upper end to the bracket 3 in which the
lamp-supporting pulley insulator 4 1s sup-
Forted._ A hood 5 forming the top of the
amp casing is secured between the bracket 3
and the tubular member 2. _ -
Posts 6 extend downwardly from the under
side of the member 1 to which they are
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screw-connected. These posts have secured -

to them at their lower ends by means of

screws 7 a pair of disk ﬁla,tforms 8 and 9

which are parallel to each other and to the
disk 1. Spacing members 10 are employed
to separate the platforms 8 and 9. Bolts 11

screwed into threaded apertures formed for
|| the purpose in the platforms 8'and 9 carry at

their lower end a third platform 12 which is

also parallel to the disk 1. A large aperture .

is centrally formed in the platform 12. A
cylindrical member 13 is secured to the under

i side of the member 12 by screws 14 passing

through extensions 15 from the meniber 13.

A disk-shaped member 16 formed of some
material which is a good conductor both of
heat and electricity, such as wrought copper,
is held parallel to and about midway be-
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tween the platforms 9 and 12 by means of -

suitable space mémbers or collars 17 and 18.
The collars 18 at least are formed of msulat-
ing material and serve to insulate the disk
member 16 from the bolts 11. - |
A tubular member 19, preferably formed
of wrought copper, is secured 1n a threaded
aperture formed centrally in the member 186,
the member 19 being formed with a collar or
flange 20 which abuts against the under side

of the member 16.. The disk 16 and member

19 form the main positive electrode of the
lamp. The disk 16 as formed and located
has a large heat-dissipating capacity and
carries heat away from the member 19 fast

| enough. to prevent its destruction by the-are"
which extends from its lower end in the op-
eration of the lamp. The lower portion of

the member 19 Easses axially through the

er 13, the extreme lower:

end of the member 19 projecting somewhat
of the lamp; and Kig. 4 is an elevation with | below the lower end of the cylindrical mem- -
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- about the level of the upper surface of that
platform. A collar 21 formed of suitable in-
sulating material such as porcelain or the

10

15

~ will be

20

39
.. the:member 1. The.cores .31 of these coils
are connected at their lower end by a yoke |
member 32, A post 33 which is carried by
- and extends upwardly from the yoke 32 has.

40

member 34 of a clutch, the yoke 35 of which
surrounds .a tubular. member or sleeve 36

- 4b

50

“upper side and midway between its ends = |
 socket 41 in which the lower electrode 42 of

- extend .through the disks 16 and 12 to a
. point somewhat below the lower end of the

65

tubular member 19, extends into the tubular

sulating material, such as mica, lines the up-
- portion of the member from the pencil 23.
‘against the upper end of the pencil 23 by a

| 30 of the pencil. - The washer 25, which has a

- sliding fit in the tubular member 2, positions
the upper end of the pencil 23 centrally with
‘respect to'the member 2. - -

-23, being separated therefrom by an insulat-

site ends of the cross-head pass downwardly

the disks 8, 9, 16 and 12 and.are secured at
- “their lower ends to the ends of a yoke mem-

- the tubular member 19. . -

3 ' - 905,800
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‘ber 13. The upper end of the member 19
extends through an aperture formed for the

purpose in the platform 9 terminating at

like separates the tubular member 19 from
the platform 9. The lower end of the mem-
ber 19 is closed as shown in Fig. 1, the end
wall of the member being considerably
thicker than the side wall. A projection 22
extends axially a short distance upward from
the end wall of the member. o
A pencil 23 of carbon or the like, some- |
what smaller in diameter than the bore of the
member 19. Normally its lower end rests |
on theu}}zper end of the projection 22. As
ereinafter explained, under some
circumstances an arc is drawn between the
projection 22 and the pencil 23 which forms
an auxiliary electrode. Asshownin Fig. 1 a
cylindrical jacket 24 of suitable fire-proof in- |

per portion of the tube 19 and insulates that |
A washer 25 of insulating material is clamped

bolt, 26 which is screwed axially into the end

- &

A parr of tubular magnet

A palr o] coils 30*h‘aﬁ;r;é:q
their upper

pivotally secured to 1ts upper'end the pawl

which ‘in.turn surrounds the carb on pencil

ing layer or bushing 87. The upper end of

head 38. ' Bolts or rods 39 secured at oppo- |

- the tubular member 36 is secured to a cross- | .~ When, in | _ _
po- | the rods* 39 are. moved upward until the
‘upper end of the electrode 42 strikes the
{ lower end of the tubular member 19, the
-sleeve 47 which slides loosely on the mem-

through apertures formed for the purpose in

ber 40. ' The yoke member 40 carries on its
the lamp is held in alinement with and below

- dleeves 43, threaded into the ‘p'latform 9,

cylindrical member 13 and serve as guiding

- members in which the rods 39 have.a shding |
~ Iovement. As-is clearly shown in Fig. 1,
_theaperturesin the disk 16 through which the. |
sleeves 43 pass are so formed:t at--the‘.disk‘(-

16 does not-engage the sleeve 43 but is

ends secured to the under side of |

| projectionsfrom ¢ , N
| the upper. projecting end of one of the

separated therefrom by an insula.ting air

space. A post 44; the lower end of which is
screwed into a threaded aperture formed in

the platform 8, extends upwardly therefrom

parallel to the péncil'23 and tubular mem-
ber 36. A member 45 adjustably secured

70

to the post 44 near its upper end forms a .

stop against the upper surface of which the
under surtace of the ring 35 rests when the
coils 30 are deénergized and the cores 31
assume their lowest position. An adjust-
able nut 46 on the post 44 near its lower end
forms a stop against which the under side

of the cross-head 23 rests 1n that condition
of the apparatus. The post 44 which passes

through an aperture formed for the purpose

75

80

In the cross-head 32 forms a guide for po-

sitloning the cross-head. -

" The-left-hand rod 39 as viewed in Fig. .1"'-.is'_-_
80

surrounded near its upper end by the sleeve

portion 47 of a member'48. The outer end

of the member 48 embraces a bolt 49 which

extends between and is pivotally mounted.
in the platform disks 1 and 8. The bolt 49

is threaded throughou‘t practically its entire
length, the threads

ally connected to the member 48 at the
point 51 1s adapted to engage the threads o

the bolt 49 except when. the flat side of the ¢

 being removed however
from one side of the bolt.. A pawl 50 pivot-

95

bolt is turned toward the pawl, as shown in -

Fig. 2. - A helical spring 52 which surrounds
| the %p?ef'endof the bolt 49 normally holds
| the :bo

t-with. its flat side away from the

pawl 50. A handle 53 éxtending from ‘a
_collar 54 seeured. to the bolt 49 at its lower

106

end forms a means by which the flat side of

the bolt 49 can be turned to the pawl, as
‘shown in Fig..2, in which case the pawl will
| not-engage - the. bolt. Suitable means for

limiting the pivotal movement of the bolt

49 may be emp]bied ; these may comprise

L

. When; In a manner hereinafter explained,

e collar 54 which engage

110

115

ber: 39 will at first be unatfected by the

39, as seen 1n Fig. 1, will engage the lower

47 and the member 48 will move upward
with the rods 39, the pawl 50 being con-

structed to automatically release its engage-
ment with the rod 49 under these circum-
stances. - ‘When the rods.39 start to move
~downward howeyer the pawl 50 will at once
engage the rod 49, thus locking the sleeve 47

frommovement.. - The downward movement
of the rods 39 will end therefore when the

| movement of the ‘rods.  After "a certain
movement of the rods however a collar 55
adjustably secured upon the left-hand rod

. 1, e lower 12¢
| end of the sleeve 47 and thereafter the sleeve o

125
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“this position the pencil 23 .will be free to-

- however the coils 56 are energized inthe.

. between it and the yoke and therea

35

40
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upper end of the sleeve 47 engages the un- |
der side of the cross-head 38. <

As will be hereinafter explained, the ar

length struck after each feeding operation
between the end of the tubular member 19
and the end of the electrode 42 is thus lim-

ited to the play of the sleeve 47 between the
cross-head 38 and the collar 55. o

A pair of tubular magnet coils 56 have
their upper ends secured to the under side of
the disk or platform 1. The movable cores
codperating with these coils are connected at
their lower end by cross-head 57. A rod or

~bar 58 adjustably connected to the cross-
head 57 extends downwardly to a point ad-

jacent the platform 9. A bushing 59 of in-

sulating material extends from the platform
-9 through an af

1igh a erture formed for the pur-
pose-in the platform 8, and the lower end. ot
rod 58 plays in the bore of this bushing.
pawl 60 of a cluteh 1s pivoted to the red 58 at

the point 61. The yoke memniber 62 which

cooperates with the pawl 60 surrounds the

pencil23. When the coils 56 are deénergized,
the cores, cross-head 57 and rod 58 will drop
down to the position shown mm Fig. 1. In
move between the yoke and the pawl. When
manuner hereinafter described, the rod 58
will be elevated. This will cause the pawl 60
to first tilt and thereby lock the Jr1’»61'1_L(::i1 23

ter move
the pencil upward. A layer of material 62’

such as mica insulates the pawl 60 and yoke
62 from the disk 8. Another tubular mag-

net coil 63 1s secured to the under side of the ;

platform 1 with its axis vertical. 'The core
64 of the magnet coil 63 carries at its lower

end a disk 65 of carbon or other good con-
ducting material. A pair of contact devices
67 and 68 are carried by or insulated from

one of the posts 6 in such manner that por-

- tions 67" and 68’, the upper surfaces of which

45

- 50

00

60

are in the same horizontal plane, form stops

against which the under surface of the disk

65 rests. When the coil 63 is deénergized,

in this position, the contacts 67 and 68 are |

electrically connected by the disk 65. When
however the coil 63 is energized the core 64

is raised and the disk moves away from the
portions 67" and 68’ thus breaking the cir-

cuit between them.

A tubular member 70 extends from the
lower surface of the platform 9 to the upper

surface of the platform or disk 1 passing-
through apertures formed for the purpose mn:

the platforms 1, 8 and 9. The tubular mem-
ber, which may be formed of metal, is sur-
rounded by a layer 71 of material which i1s an

- insulator both of heat and electricity, and re-

sistance conductor 72 may be wound about

the outer surface of the layer 71. It will be

~ observed that the tubular member 70 forms -
65 a.chimney or ventilating pipe which leads |

| and 9.

A

“diaphragm 80 and the screen 79.

the edees of the disks 9 and 12.

‘screws 87 pass.

from the space below 'pl&tfdrm 9 ﬁnd' dis-
charges into the space between the "disk 1
and the hood 5.

LY
3‘}

The layer of heat-insulat- -

ing material 71 serves to prevent the gases

passing through the member 70 from _ﬁ‘eat—
mg the lamp mechanism. The air space be-

tween the plates 8 and 9 serves to prevent an

I undue transfer of heat from the chamber be-

low the platform 9 to the lamp mechanism.

To still further reduce the passage of heat, a .

70

layer 73 of suitable insulating material such

as asbestos may be placed adjacent to the
under side of the platform 9. -

mechanism located between the platforms
Apertures 75 and 76 located adja-
cent the lower and upper ends respectively

A cylindrical casing 74 surrounds the la,myi) )

80

of the casing 74 allow the ingress and egress

respectively of suitable air currents for ven-
tilating the lamp mechanism. A -conical
shell member 77, the lower end of which
closely embraces the cylindrical casing 74 to

85

which it is attached, extend§ upward and.

outward to engage the top member 5 of the

casing. A horizontal screen 79 extends from

the upper end of the conical m=unber 77 to-
‘the casing 74. The casing 74 and the con-
1cal member 77 are also connected by an an-

nular diaphragm 80 parallel. to and located
somewhat below the screen 79. Apertures
81 are formed in the member 77 between the
Apertures
’2 are formed in the member 77 below the
diaphragm 80 through which the air cur-
rents passing out of the lamp casing through
the apertures 76 may pass. The gases pass-
ing upward through the member 70 discharge
into the atmosphere through the apertures

90

96

100

81, the screen 79 serving to trap any bulky

arc products or the like carried by the gases.
- An annular member 85 closely embraces
An exten-
sion of the member 85 below the platform 12

105

carries a series of nuts 86 through which

The inner ends of these

119

serews serve to support a globe 88 which sur-

rounds the lower mechanism of the lamp.

Openings 85’ formed in the member 85 ad- .

mit air in proper amounts to the interior of
the globe 88, - R

The circuit arrangements of the lamp may .
be understood by referring to the diagram.

shown in Fig. 3. Lines 89 and 90 connected
to a suitable source, supply current to the
lamp.. A conductor 91 extends froni the line

120

89 to one terminal of the resistance 72. The .
other terminal of the resistance 72 1s con-

nected to the disk 16. A conductor 92 con-
nects the line 90 to one terminal of the coil
63. The other terminal of the coil 63 is con-
nected to the lower electrode 42 of the lamp
by a conductor 93. A conductor 94 con-

' nects the conductor 92 with the contact 67’.

Contact 68’ is connected to one terminal of

the magnet coil 30. The other terminal of

125
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the'ma, et coil 30 1s coml'eéte'd t0 one 'term'i—

~ nal of the coil 56. The other terminal of the

- coll 56 is connected to the pencil 23 through

the cross-head 57, rod 58 and clutch carried
at the lower end of therod. "~ o
~ Assuming the initial out-of-service condi-

tion of the lamp to be that shown in the

‘drawings; when the lines 89 and 90 are con-

- nected to the source of current, current will

10

begin to flow between them to the conductor
91, disk 16, tubular mémber 19, pencil 23,
coils 56, coils 30, contact 68’, disk 65, con-

~tact 67’, conductor 94, conductor 92. . The

15

20

25

20

38

~ electrode or a portion of it is converted dur- |

40

45

~ated in the lower end of the member 19 by |

passage of current through the coils 56 will |
cross-head 57, and thereby the
pencil 23, to beraised. As the lower end of
‘the pencil 23 leaves the upper end of the pro- |
- jection 22, an arc will be drawn between
them which will rapidly heat the lower end
-of the tubular member 19. The passage of
- current through the coils 30 will attract the
~ cores 31 and thereby, through the rod 33 and

“clutch’ carried by it, raise the tubular mem-

cause the

ber 36, cross-head 38, rods 39 and electrode
42 until the upper end of the electrode im-
pinges against the lower end of the member

19. If for any reason-the electrical con-
- ductivity of the upper end of the electrode |
42 1s sufficiently poor when the electrode is
cold no current will pass between the elec-
‘trodes 19 and 42 at the instant of contact.
The poor conductivity of the electrode 42

when cold may be a property of the material
from which it is origina _
be a property of the material into which the

ing the operation of the lamp. For instance,

‘when the electrode is made of titanium car-

bid, which is a good conductor both cold
and when heated, the action of the arc ex-
tending from the end of the electrode is to

convert a layer or film of the titanium carbid.

at the electrode tip into one or more com-

pounds of titanium, which are but poor con-

ductors of electricity when cold though when
heated the conductivity of these compounds
is fairly good. -In any event the heat gener-

~the arc between it and the pencil or electrode

o0

- end of electrode 42, soon raising its tempera-
- ture to a point at which it becomes conduct-
mg. As soon as the tip of the electrode 42

55

~the coil 63 will cause it to be energized,
- 60 whereupon the armature 64 will move the 1

23 will be rapidly transferred to the upper

becomes conducting, current will begin to
flow between the lines 89 and 90 through the
conductor 91, resistance 72, disk 16, member

19, electrodes 42, conductor 93, coil 63, con-

ductor 92. 'The passage of current through

disk 65 away from the contacts 67’ and 68’,
thus breaking the circuit between them.
When this occurs the coils 56 and 30 will both

be deénergized. 'This will allow the cores of

y formed, or it may

f

conductor 94 by conductor 102.

|

905,800

both sets of coils to drop down and fhereby.'
-free both the pencil 23 and tubular

36 from their controlling clutches. The

downward movement of the pencil 23 will of
| course be limited by its engagement with the
upper end of the projection 22. The down-

ward movement of the electrode 42 will be

member

65

70 .

limited; as has hereinbefore been described,

by the engagement of the cross-head 38 with

the upper end of the sleeve 47. As the elec-

trode 42 moves away from the lower end of

. A spring
98 ordinarily holds the cross-head 97 an

"%

| the member 19, an arc will be drawn between o
‘the two electrodes. o -
In order to prevent the formation of too- -
long an arc between the electrodes 19 and 42,
potential coil 95 may, be connected between
the line 93 and the disk 16 in shunt to the’
‘arc, as shown in Fig. 3. The core 96 of the
cotl 95 carries at its upper end a cross-head

97 of suitable. conducting material. |

80

85
-core 96 in the position shown in Fig. 3.
“When the voltage between the electrodes 19
-and 42 rises beyond a predetermined amount,

the core 96 will be pulled down by the coil

-against the action of the spring 98 until the

cross-head rests upon a pair of contact de-

vices 99 and 100. The contact device 99 is "
connected to the line 93 by conductor 101
while the contact 100 is connected to the .
_ g con- -
tacts 99 and 100, it electrically conmects

‘When the cross-head 97 engages the

90

these contacts, and a low-resistance shunt

comprising the conductor 101, contact 99,

cross-head 97, contact 100, conductor 102,
and conductor 94 is.thus closed about the

100

coil 63.. The coil 63 will then be deénergized
and the disk 65 will connect the contacts 67/

i+ and 68’, whereupon the coils 56 and 30 will
| be energized in the manner hereinbefore de-
scribed and the electrode 42 will be moved
Into contact with electrode 19, after which a
‘new arc of the length equal to the play of the
sleeve 47 between the cross-head 38 and the
collar 55 will be struck. Under some cir-
cumstances the coil 95 may be dispensed
with. For this reason this coil has not been
shown in Figs. 1 and 2 of the drawings. =
The air currents produced by the heat of |
1156
-member -13 into' the chamber formed be- -

the arc pass upward through the cylindrical
tween the platforms 9 and 12 from which

mosphere. These air currents will serve to

-

of combustion formed by the are. -

108

110 .

they will pass through the tubular member:
70, screen 79, and apertures 81 into the at-
. U current _ 0,120
steady the arc and carry away the pmdu-ct_s: S

‘While I have hereinbefore' described the"

best form of my invention now known to me,
1 donot intend the claims which I have here-
1nafter made to be limited to the particular
torm described and illustrated further than
1s made necessary by the state of the art.

125,
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~whose arcing.end becomes a poor conductor
when cold, & non-consuming electrode ‘in

.to majntain an arc, and means or heating |

40

45

- maintain an arc, means for producing a rela-

- bring their arcing ends into engagement with

50

00

6o

1ing end is of Jower elec

~ mentioned electrode and thereby increase its
conductivity. | -

ing end becomes a poor conductor when

for bringing said electrodes into engagement
‘with each other, and means for apE]yingheat
~to .the second electrode until t

‘suming electrode. .

- ingend becomes a poor conductor when cold,

. and thereby the conductivity - of .the first

-an arc, means for producing a relative move-
~ment between said electrodes to bring their

low temperatures than at high temperatures,

"9G5:800 s

‘What I claim as new: and desire to secure I
by Letters Patent of the United States:is,
1. In combination, an electrode whose
arcing end becomes a poor conductor:when
cold, a second electrode in proximity thereto
and codperating therewith to maintain:an

trode to raise the temperature. of the first-

2. In combination, an electrode whose arc-

cold, a second electrode codperating there-
with to establish and maintain an arc, and
means for bringing the arcing ends of said
electrodes into contact with each other and
heating the second electrode to increase the i
temperature and thereby the conductivity
of the first electrode. - N
‘3. In combination, an electrode whose are-
ing end becomes a poor conductor when .
cold, a second electrode codperating there-
with to establish and maintain an arc, means

he current
flowing between said electrodes reaches.sa
predetermined value. S

4. In combination, a non-consuming elec-
trode, a consuming electrode in proximity
thereto and codperating therewith to main-
tain an arc, and means for heating the non-
consuming electrode to thereby heat the con-

5. In combination, a consuming electrode |

proximity thereto and cooperating therewith

thenon—consumjnfg electrode to thereby heat
the arcing end of the consuming electrode
and increase its conductivity,. =~ =

6. In anarc lamp, an electrode whose are- -

8 second electrode codperating therewith to
tive movement between said electrodes to

each other, and means for heating the said
second electrode to increase the temperature

electrode. ~~ o -

- 7. In an arc lamp, a consuming electrode.
whose arcing end becomes poorly-conducting |
when cold , & non-consuming electrode codp-
erating therewith to establish and maintain

arcing ends together, and means for heating
the non-consuming electrode. =

8. In an arc lamp, an electrode whose arc-
trical conductivity at

e =

8 secon 'e]_ectmde codperating ther’ewit];“po .

tive movement between said electrodes to
cause their' arcing ends to engage, and means

for applying heat to said second electrode |

maintain an-arc, meansfor producingra rela- 65

until the current flowing between the:elee-

_ | . ‘trodes reaches-a predetermined value. -
~arc, and means for heating the second elec- |

9. In an:arc:lamp, a pair of electrodes: ax-
ranged to codperate to maintain-an are, the
arcing end of -one.of said electrodes “being

- Eo orly-conducting -when cold, and-means for

70

eating the other of said electrodes when the 75

electrodes are'in ‘proximity to each-other.

10.-In combination, :a pair of main:elec-
trodes codperating -with:each other to main-
taln an . arc, ‘an -auxiliary electrode, -and

means for simultaneously moving the main 89

electrodes into engagement ‘with each.other

and for drawing:an arc between one of the
main electrodes and the-auxiliary electrode.

~ 11.-In “combination, :an -electrode whose
arcing end becomes:-a poor conductor when 85

cold, .a.second electrode -codperating . there-
with to form an. are, rmeaﬁsgar' rodueing 4
relative movement . between sais

to bring their arcing ends: together, an:aux-
iliary: e ectrode,:ang

ing between the. main electrodes reaches:a
predetermined value. ' |

‘electrodes

means for maintaining 99
| an arc between said-auxiliary electrode.and
| sald second electrode until the current flow-

12. In combination, a main electrode in 05

the form of & tibe closed at one end, a-second
electrode codperating with the main elec-
trode to maintain an arc, an auxiliary elec-

trode projecting into the bore of the tubular

electrode, and means for drawing an arc be- 100

tween the closed end of the tubular electrode

and the auxiliary electrode.

13. In combination, a pair of main elec-
| trodes, . an -auxiliary electrode, means for

causing said :main electrodes to be moved 105

nto engagement with each other and to sepa-

rate so as to draw an arc, and independent
means for starting an arc between one of said
main electrodes and the auxiliary electrode.
14. In combination, a pair of electrodes
cooperating with each other to maintain an
arc, and means for directly heating one of
sald electrodes to indirectly heat the other.
15. In combination, a pair of electrodes

110

codperating with each other to start and 115

maintain an arc between them, one of said
electrodes requiring to be heated in order to
make it operative for arcing . purposes, and
-means for heating the other of said electrodes
directly to indirectly heat the- codperating

electrode. | _
16. An electrode for arc lamps consistin
of a tubular shell of metal having one en

closed and provided with an mwardly-ex-

tending projection at the closed end.

an

120

125

17. In an arc lamp, a threaded rod, an are

lenfth limiting stop having a pawl carried by
moving with the support for the feeding



electrode and which engages the. threed on
the rod and locks the/stop against movement

~in one direction, and means for moving the
‘stop in the other direction- at eech feedmg ..

5 operation of the lamp.
- 18. In combination, 8, rod hevm

_10 tur said flat side towards said pawl.
| 19, In combmetmn g, tubular member or
ehell closed af one end an electrode, one end
of which projects into said tubular member

- or shell, a t

_ Lother of said electrodes.
20 | 20. In- combination,

- mernber closed at one end, a consuming elec-
_trode, the arcing end of w]:uch may become

- non-conducting when cold, means for moving

25 the consuming electrode into contact with

the closed end of the tubular member or

shell, means.for heating the interior of said |
tubular member or shell to thereby heat the
end of the consuming electrode and increase’
its conductivity, and means for ‘thereafter

. drawing an arc between the tubular member |
| anode of & material that i 1s a good conductor

‘of heat, a cathode which is & poor conductor -
of- electrlclty i the cold state, an auxiliary 90

- 30

-or shell and. the consuming electrode.
- 21. In combination, a pair of main elec-
'trodes an auxiliary electrode, means for
35
- ment with each other, and separate means
~for starting an arc between one of said main
~electrodes and the auxiliary electrode.

'22. In combination, a main electrode, an
auxiliary electrode nmmelly in contact with |
sald main electrode, a second main electrode

40

‘normally out of contact with the first main
“electrode, ‘and means for simultaneously
moving the main electrodes together and

~ trode and the auxiliary electrode.

23. In combination, an electrode in the

* form of a tubular member or shell hevmg one
~end closed and formed with a projection ex-
tending centrally and interiorly from said
closed end, an auxiiary electrode extending
~into said tubular or she member, and means

50

- for drawing an arc between the end of said |

“: projection and the end of said. euxﬂlery
._-55 electl ode, .

24, In combmetmn ) metel electrod,e, 8 |

: ird electrode, and means for
15 dremng an arc between one side of the end-
-of said shell and one of said electrodes, and

means for thereafter drawing an arc between |

.the other side of the end of said she]l and the
b ,electnclt

a non-coneummg.'
. electrode in the form of a shell or tubular

momng sald main electrodes into engage- |

separating the first-mentioned main elec—’_

one |
toothed side and one flat side, an arc length |

- limiting stop, having & pawl which normally-
engages said toothed side, and means for |

~duction of heat through

duction throug

o operetmg non-metel electrode means for

heating the metal electrode to thereby heat

{ the ‘non-metal - electrode,
--memtemmg an ‘arc between the electrodes: 60

and means for

25. In:an arc lamp, the combination of a

‘;Imeln cathode and an auxiliary cathode, an
andde of good heat conductivity in arcing
‘relation to both cathodes, and shielding the

mem cathode from the eumhery are.
~26::In an arc lamp, a cathode that is a..
poor: tonductor” of e ectrlcﬂ;y in the cold
state, an auxiliary cathode, and an anode
that 15 a good conductor of heat in the cold
state in arcing relation to both cethodee and 70

.mterposed between them..

27. In an arc lemp the combmetlon of an
anode of a material that i 18 8 good conductor
of heat, a cathode that is a poor conductor of
in the cold state, and means for 76
e ‘cathode to conductw1ty by con— -

the anode. -

28. In an arc lamp, the combination. of an
anode that is a good conductor of heat inter-

heating {

| posed between a cathode which is a conduc- 80
| tor'of the second class and an auxiliary cath- -

ode, means for starting an auxiliary arc and -
thereby heating the main cathode by con-
the anode, and means for
starting an erc between the anode and the 85
main cathode and breaking the auxiliary are. -
29. In an arc lamp, the combination of an

cathode In arcing relation to the anode re-
mote from the main cathode, and means for

starting an auxiliary arc and therebj;;r heating
the main cathode to conductivity by heet--
_conductlon from the anode. -

95" '
-30. In an arc lamp, the combmetloo of a”

cathode that is a conduotor of the second

class, an auxiliary cathode, an anode that is

a good conductor of heat. interposed be-

tween them, means for starting an auxiliary - 100
arc whereby the main cathode is heated to

“conductivity by conduction through the
‘anode, and means for starting the mem arc
when the: main cethode has become suﬂ--

ciently conducting. - 1(}5
In witness whereof- I heve hereunto eet my

hand this 26th day of February 1904.

~ JOHN T. H. DEMZPSTER

W1tneesee |
- Bensamin B. HULL
HELEN ORFORD |
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