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To all whom 2t may concern:
- Be it khown that we, RicHarD FLEMING
and CromweLL A. B. HavLvorson, Jr., citi-
zens of the United States, residing at Liynn,
5 in the county of Essex and State of Massa-
chusetts, have invented certain new and use-
tul .lm})rovements in Arc-Lamps, of which
the following is a specification. . .
.. The object of our present invention 1s to
10 improve the construction and operation of
~are lamps. -

More particularly our invention relates to

ar¢ lamps in “which the electtodes employed
insure a luminous or flaming are, which fur-
15 nishes the major portion of the illumination,

rather than to lamps in which one of the

electrode tips heated to incandescerice fur-
nishes the I:IJ)ulk of ‘the light, as 1s the case
where carbon electrodes are employed. In

20 such lamps it has been found that where 1n
one of the electrodes sonie suitable material
viving a luminous arc such as titanium
carbid, titanium oxid, magnetic oxid or iron

or certain other materials is employed, the

25 opposite electrode can advantageously be
“made out of some metal such as copper or
the like so constructed -and arranged as to

. be practically non-consumable in the normal
operation of the lamp. The darc products or

30 fumes given by some of the materials which
‘may be ehployed in the consuining electrode
to give the luminous arc are apt to-deposit
more or less upon the exposed parts of the

lamp such as the non-consuming electrode.

35 and interfere with -the proper operation of
the lamp unless suitable precautionary steps
are taken. The lamp which we have herein-
after described and illustrated in detail is
peculiarly adapted to take care of such

40 fumes. 'The non-consuming electrode which

we employ readily cleans itself from . time to |

time of the bulk of any deposit which miay
be formed upon it. Moreover, as the arc
products may form a film on the non-con-
suming electrode, which is miore or less non-
conductive when cold; we have provided
means by which a cleaning member or part
will be caused to engage the non-consuming
electrode to start an drc at each feeding
operation of the lamp.
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Our invention also comptises many ndvel

features in the construction of thé feeding

mechanisi and other parts of the lamp.
The vairious features of novelty which

characterizeé our inveition will be pointed |

out with particularity in the claims annexed
to and forining part of this specification.
 For a better understanding of our inven-
tion reference niay be had to the accompdny-
ing drawings ih which we have illiistrated

| several embodiments of it. |

Of thé drawings, Figuré 11s a pei‘sgectifré
view of the lainp with: the casitig and globe

removed and the parts broken away; Fig. 2

is a partial elevation with parts brokeh
away and showing certdin details of coi-
struction ; Fig. 3 is 4 partial elevation partly

in section showing a modified constructich;

Fig. 4 is similar to Fig. 1 but taken froin a
dil%ei’ent view point; and Fig. 5 is a diagrain
illustrating the circuit airangernients of the
lamp‘; | | |

Referring to the drawings, 1 feprésents a
cap or hood from the lower end of Wwhich a
chiminey section 2 extends. Tlie chimhey
section 2 is formed with discharge openings
9’ located withih the hood: The lower end
of the chimney sectionl 2 cdrries a ciip or
hood member 3. A chinigy séction 4 m

alihement and opeh coinmuiiication With the
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chimney section 2 extends from the hood

me-nber 8 to & platfrorni 5 which it carries at
its lower efid. = A chimney section 6 externds
some distance below the platforin 5. The
chimutey sectiont 6 is ih alinenient aiid open

commuticatioh with the chimiigy section 4.

85

In fact the chimney. seetions 2, 4 and 6 aré

connécted together to form # rigid chimney
structure and mdy indeed be ihtegral with
each other. T |

A pair of posts 7 hnd 8 extend upward

90

from a meitiber 9 which is carried oh, but in=

5. The upper_ *
cured to a bracket 10 edrried by, bit in=

sulated from, the tppet side of the platform
¢t ends of these posts are se- -
95

suldted from, the chininey section 4. A -

weight 11 slides on the post 7 which may be
rectangular in cross-geéction:to

fit a fettdn- . -
| giillar passage in the weight. To the uPp-
| per side of weight 11 1s secired ote ehd of

100
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- A cross-head or arm 17, carried by the upper

10

15

- passes over a pulley 13 journaled in arms 14

a flexible member or chain 12. This chain '

mtegrally formed on the bracket 10; the
other end of the chain 12 is secured to the |
upper end of a rod or bar 15 which slides in a.
tubular guide 16 carried by the member 9. |

end of the rod 15, has a sliding engagement
with the post 8. The lower end of the rod 15
carries an arm 18 at the outer end of which a
socket 19 is formed in which is held in line §
with the axis of the chimney the lower con- l
suming negative electrode 20 which may l
be formed of or contain some material such j
as a compound of titanium, magnetite or the

like which yields a luminous or flaming are.

- The weight 11 which is heavier than the rod

20
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- shaped armature extending into the tubular

40 As is clearly shown in Fig. 2 the enlarge-
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end a member 36. An arm 37 projecting to |

side of the P

‘with- the end of the piston member 39 may |
be. employed to limit the downward move-
ment of the member 33. - This lamp may be

15, arm 18, and electrode 20, tends to move
the electrode 20 upward. The upward
movement of the rod 15 is normally prevent-
ed, however, by the engagement with it of a
dog 21 carried by a bent arm 22. One end
of the arm 22 is journaled at 23 in arms 24 !
extending upward from the member 9. A

spring 25, secured at one end to a bracket 26 |

carried by the tube section 4, and at the |
other end to the arm 22 intermediate its
ends, normally holds the latter so that the
dog 21 engages the rod or bar 15 to prevent |
its upward movement. '

A pair of tubular magnet coils 30 are car-
ried. from the chimney section 4 with their |
axes parallel with the axis of the chimney
section. The armature 31 codperating with
these coils 1s U-shaped, the legs of the U-

coils. From the under side of the armature
31 extends a bar or rod 32 which passes
axially into a movable tubular member 33.

ment 34 carried at the lower end of the rod
32 plays in an enlarged recess 35 formed in l

the tubular member 33 so that the rod 32
has a limited movement relative to the mem-
ber 33. | I ]
The tubular member 33 carries at its upper
the left from the member 36, as seen in Fig.
4, 1s connected to the movable shell member
38 of a dash-pot, the fixed piston member 39
of the dash-pot being secured to the upper
Ya,otform 5. “The engagement of |

the inner end wall of the shell member. 38

| head 49.

adjusted by adjusting these members. An- '
other arm 40 projecting from the member 36

1s adapted to engage the upper side of the
free end of the arm 22 and thereby cause the

| tact with

914,939

insulated contact member 43 is carried at
the under side of the U-shaped armature 31.
When the rod 32 and the tubular member 33
are at one limit of their relative movement in
respect to each other; that is, when the en-
largement 34 is in the upper portion of the
recess 35, the contacts 42 and 43 are sepa-
rated, but when the enlargement 34 is at the
lower end of the recess 35, the contacts en-
gage one another.

A cup or socket 44 detachably secured to
the lower end of the tubular member 33 car-
ries a bent arm which is formed with a hori-

zontal portion 45 which extends into the

tube section 6 through a slot 46 formed there-
in for the purpose, and a vertical portion 47
which is substantially in line with the axis of
the section 6. In the form of our invention
shown 1n Figs. 1 and 4 the arm 47 carries at
1ts lower end the non-consuming positive
electrode 48. = The non-consumi, r electrode
48 comprises a cross-head member 49 which
may be detachably secured to the member
47; an annular member 50 carried below the
cross-head 49 and in fixed relation thereto by
a palr of pins or posts 51; another annular
member 52 of an external diameter somewhat
less than the internal diameter of the annular
member 50 carried from the cross-head 49 by
a palr of pins 53, and an axial member 55.
The pins 53 are secured at their lower ends to
the annular member 52 but slide through ap-

‘ertures formed for the purpose in the cross-
Cotter pins 54 or the like are em- .

ployed to prevent the pins 53 from sliding

entirely through the cross-head 49. The
pins 53 are so proportioned that when the

lamp mechanism is in the position shown in
Fig. 1 the upper surface of the annular mem-
ber 52 will be about on a level with the lower
surface: of the annular member 50. The
axial member 55 is in line with the vertical

portion 47 of the member 45 and extends

downward from the cross-head 49 to a point
slightly below the upper surface of the annu-
lar member- 50.

the electrode 20. In consequence of this
construction when the electrodes 48 and 20

move together in the manner hereinafter de-

scribed the upper end of the electrode 20 en-
gages the lower end of the annular member
52 and forces 1t up through the annular mem-
ber 50 until the end of the electrode 20 con-
tacts with the end of the axial member 55.
As a result of this construction, material de-
posited upon the outer or inner surface of the
annular member 52 will be removed by con-
h the annular member 50-and the
axial member 55 respectively. The various

rod 15 to be released when the armature ap- | parts of the electrode 48 are formed of good

proaches the lower limit of its movement.

- Another arm 41 extending to the right-of the _ |
~member 36, as seen in Fig. 2, supports an in- | and the axial member may advantageously
be formed out of the saine material though !:
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sulated contact member 42. A

cooperating |

conducting metal; preferably the annular

member 52 is formed out of wrought copper

he bore of the annular
member 52 is slightly less in diameter than
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it may be formed out of other ma,terials__ such
as carbon, graphite or the like. '

A rock-shaft 56 journaled in brackets or

arms 57 extending from the upper side of the
platform 5 carries u locking member or paw!

58 which-engages the tubular member 33 and

normally prévents it from moving downward.
An extension of the rock-shaft 56 carries a
mass of magnetic mateérial 59 which foris an

armature coéperating with a pair of cotls 60

which are supported from the underside of
the upper oif-set end of a bracket 61 which
may be formed of magnetic material and is
secured to tiig upper side of the platform 3.
A helical spring 62 surrounds a bolt 63 which
extends upward froin the platform 5, the
spring being located between the head of the
bolt and the upper side of the armature 59
which is formed with an aperture through
which the post 63 extends. The spring 62
assists gravity in helding the armature down,

“in which position the pawl or dog 58 engages

the tubular member 33, When the coils 60
are cnergized, however, the armature 1s at-
tracted and the tubular member 33 is then
free to descend.

A potential coil 65 is-carried by the tube
section 4 near its upper end in any smtable
The armature 66 which coodper-
ates with the potential coil 65 is pivotally
connected to one end piece 67 of the poten-
tial coil. The other end of the armature car-
ries a contact member 68 which engages &
contact member 69 carried by the other end
piece 70 of the potential coil.  When the cur-
rent passing through the potential coil does
not exceed a certain predetermined strength

“the armature of the coil will remain m the po-

sition shown 1n Fig. 2, but when this current

strength is exceeded the armature will be-

moved by the coil to cause the contacts 68
and 69 to engage for a purpose which we will

hereinafter explain.

A resistance coil 71 is carried from the tube
section 4 by means of brackets 72 which are
secured to. the tube section by screws 74.
Binding posts 75 and 76 are carried by the
member 3.

The circuit arrangements of the lamp

hereinbefore described are illustrated 1n dia- |

cram in Fig. 5. A conductor 77 connects

the binding post 75 with one terminal at the.

point 77’ of the coils 60. The other termi-
nal 77" of the coils 60 is connected to the
lower electrode 20 by’ a conductor 78. A

conductor 79 connects the line 78 to the con-

tact member 42. A conductor 80 connects
the binding post 76 to one terminal of the
The other terminal of the coils 30
is connected to both the axial member 55
and annular member 50 of the non-consum-
ing electrode, as indicated in the diagram by
lines 81 and 82. One terminal of the resist-
anee-coil 71 1s connected to the line 80 by
line 83.

The other terminal of the resistance | ward.

| coil 71 is connected to the contact member 43
by a conduetor 84.
potential coil 65 is connected to the con-
ductor 77. 'The other terminal of the po-
tential coil 65 is connected by a line 85 to the
line 81 at the point 86. A conductor 87 con-
nects the line 85 with the contact 69. Con-
ductors 88 and 89 connect the armature 66
to the line 80. Tt will be observed that when
the contacts 69 and 68 engage, a low resist-
ance connection will be established between
the conductors 80 and 81 comprising the con-
duetors 88 and 89, body of the armature 66,
contact 68, contact 69, conductor 87 and
conductor 85. . -

In the out-of-service condition of the lamp,
shown in Fig. 1, the tubular member 33 will
be held up by the dog 58 and armature 59.
The electrode 20 will be held down by means
of the enzagement of the dog 21 with the
bar 15. |
member 32 will slide down in the tubular
member 33 until the contaets 43 and 42
engage. Upon connecting the binding posts
75 and 76 in a suitable circuit current will
begin to flow through the circuit comprising
the conductor 80, conductor 83, resistance
71, conductor 84, contact 43, contact 42,
| conductor 79, winding of the coil 60 and con-
ductor 77. The passage of this current will

59 to be attracted, whereupon the dog 58 will
release the tubular member 33 which will
begin-to descend. As it reaches the lower
limit of its movement which is controlled by
the dash-pot and may be adjusted, the arm
36 will engage the outer end of the arm 22
_which will cause the dog 21 to be moved out
of engagement with the bar 15.
allow the electrode 20 to move upward under
‘the action of gravity on the counter-balance
11. As the electrodes 48 and 20 approach
one another, the upper end of the electrode
20 will engage the under surface of the annu-
lar member 52 and force it through the an-
nular member 50 taking off any deposit
which may be formed on its outer surface.
At the same time the axial member 55 will

W hen the axial member 55 ens ages the elec-
trode 20 current will besin to flow through a

| circuit which includes the lines 76, windings

for coil 30, line 81, line 82, axial conductor
55, electrode 20, line 78; windings for coil 60,
and conductor 77. 'The passase of current
through the coils 30 will cause the armature
31 to be attracted and moved upward. As
the armature 31 begins to, move upward the

L e e

reason of the relative movement occurring
hetween member 33 and the bar 32. After
the limit of this relative movement has been

= Yr v -

' consuming electrode will besin to move up-
The initial upward movement of the

&

One terminal of the

As the coils 30 are deénergized the

energize the coil 60 and cause the armature

This will

clean the inner surface of the member 52.

(;()nt.n.(:ts 4 a.nd 43_ Wi” l)e ;‘:-se}i:na.mte{l b}'_

reached the tubular member 33 and the non-
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15, thus locking the latter against further
upward movement. After this occurs. the

further upward movement of the member 33

will cause an arc to be drawn between the
electrode 20 and the axial member 55. The
upward movement of the member 33, which
1s continued until the electrode 48 moves

into the position shown in Fig. 1, 1s delayed

by the action of the dash-pot members 38
and 39. The arc originally drawn between
the electrode 20 and the. axial member 55
will now extend between the electrode 20
and the annular member 52. When by
reason of the consumption of the electrode

20 the voltage of the arc rises beyond a

predetermined value, current will flow
through the windings of the coil 65 in
amounts sufficient to attract its armature
causing an engagement between the con-
tacts 68 and 69. This closes a low resist-
ance ‘shunt about the winding of the coils

30, as before explained, whereupon the

electrodes 48 and 20 will again move into
contact with each other after which they will

again be separated in the manner herein-

before described by reason of the reéner-

gizing of the coils 30 occurring when the:

contacts 68 and 69 separate owing to the

diminution of the current flowing through

the coil 65. o
In the modified form of our inver*ion
shown in Fig. 3 an annular member 90 car-

ried at the end of a bent arm 91 1s located at |

the lower end of the chimney section 6 with

1ts axis 1n line with the axis of the chimney

section. Screws passing through the up-
turned end of the arm 91 serve to rigidly se-
cure 1t to the chimney section. A bent
member 92, of the same general shape as the
bent member shown in Figs. 1 and 2, is car-
ried at the lower end of the member 33.
When the lamp is in the running or operative
position the lower end of the axial portion 93
of the member 92 is located above the under
surface of the annular member 90, as is
shown in I'ig. 3. The operation of this form
of our invention may be substantially identi-
cal with that of the first form described with
the exception that the annular member 90,

~ which corresponds in function to the annular

" member 52 of the electrode 48, is fixed.

Do

In
each feeding operation the lower part of the
axial portion 93 corresponding to the mem-
ber 65 in the other construction passes
through the annular member 90 wuntil its

~ lower end projects.below the annular mem-

6O

~ber 90 a distance equal to the arc length,

whereupon it is engaged by the lower elec-

- trode of the lamp. Thereupon current will

“begin to flow between the electrode 20and

the axial portion 93. This will cause an arc
to be drawn between the electrode 20 and

614,939

‘member 33 will allow the arm 22 to move the | the axial portion 93, which will afterward be
‘dog 21 1into engagement with the bar or rod

maintained between the electrode 20 and the

annular member 90. .
1t will be seen that after each feeding oper-

ation with either form of our invention an
arc of predetermined length is struck. This
arc length will not be varied until the suc-
ceeding feeding operation except by the elon-

away in the operation of the arc. The non-
consuming electrode in neither form of our

65

70

‘gation occurring as the electrode 20 wastes

75

1nvention impedes the flow of suitable draft

through the chimney formed by the sections

2, 4 and 6. As in both forms of our inven-
tion the axial conductor, which may be re-
garded as an auxiliary electrode as it engages
the electrode 20 to start the are, is not in
direct contact with the arc in the normal op-
eration of the lamp, it remains comparativefy
clean, thus Insuring a good contact between
it and the electrode 20 in starting the are.

- With both-forms of the electrodes employed

the axial conductor cleans the axial passage
through the annular conducting body which
may be regarded as the main electrode as it
forms the main portion from which the are

80

85

90

extends in the normal operation of the lamp. -

In the form of our invention shown in Kigs. 1

~and 2 the outer surface of this member is also-

cleaned at each feeding operation. -
It will be observed that in both forms o

our Invention an annular member, formed of

| good conducting material, forms the opera-
tive portion of the positive electrode during

the normal operation of the lamp. This
configuration of the member from which the
positive end of the arc extends has been
found advantageous as with it there is little
tendency of the arc to wander. This is es-
peclally true as the air or gas currents set up
by the arc flow partly through the annular
member and partly along its outer periphery,
and these currents assist in steadying the arc.
This, of course, adds to the stability of oper-
ation of the Jamp.

L

It will, of course, be understood that any
the lamp mechanism located between the
hood 3 and platferm 5. This casing may
support a globe which incloses the lamp
mechanism located below the platform 5.
Suitable air passages may be provided in the
globe or between the globy and the casing to
allow the admission of the proper amount of
air to furnish draft through the chimney of
the lamp necessary to carry off the arc prod-
ucts and to steady the arc.

The circuit arrangements which we employ
insure a lamp mechanism in which energy is
expended 1 the regulating mechanism. The
coil 65 which is in shunt to the arc is of com-
Faratively high resistance and absorbs but
1ttle energy. The coils 30 and 60, which
are In series with the lamp, are of compara-
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tively low resistance and consequently they
also absorb but little energy. Instead of
employing the -construction shown in the
diagram the conductor 78 may be connected
to the terminal 77’ of the coil 60 in which
case the coil 60 will not be in series with the

- arc but on the eontrary will be out of circuit

10

15

20

29

when the contacts 43 and 42 are separated
as in the norinal operation of the lamp. '_
While we have hereinbefore described In

detail particular embodiments of our inven-

tion it will be readily understood by those
skilled in the art that many changes can be

made in the form of these embodiments

without departing from the spirit of our in-
vention. B |

cure by
States, 1s, | .

1. In an arc lamp, a frame work, an elec-
trode comprising an annular member, means
for securin

Letters Patent of the Umnited

is independent of the duration of an arc
therefrom, an axial member, and means for
causing relative movement between said

- members whereby the arc is started from one

30

35

‘of said members and transferred to the other

of said members. |

2. In an arc lamp, a non-consuming elec- |

trode comprising two relatively movable
parts, the relative positions of which are un-
affected by the duration of an arc from the
electrode, and means for causing an arc to
start from one of said parts and to be main-

- tained from the other of said parts.

40

3. In an arc lamp, a non-consuming elec-
trode comprising an axial member, an an-
nular member, and means for causing move-
ment of one of said members with respect to
the other whereby the axial member will

- remove material deposited on the inner pe-
" riphery of the annular member by the arc.

49

4. In an arc lamp, a non-consuming elec-
trode comprising an annular member irom
which the. arc extends in the normal opera-

.tion of the lamp, and means for removing

- from the interior periphery of said member

50

55

60

‘material deposited thereon by the arc. -
5. In an arc lamp, an electrode comprising -

an annular member from which the arc ex-
tends in the normal operation of the lamp,
and means for removing material deposited
on the peripheral surfaces of said member

from the arc.

6. In an arc lamp, a non-consuming elec-
trode comprising a bridge member, an an-

nular member 1n fixed relation thereto, a
member located axially with respect to said

annular member and a second annular mem-

~ ber concentric with respect to the first an-

nular member and relatively movable with

respect to said axially located member.

_ sald membet as a whole 1n a
position reiative to the frame work which |

!

~ What we claim as new and desire to se- |

electrode. -

3

trode, a consuming electrode, means for
moving the non-consuming electrode toward
the consuining electrode at each feeding op-
eration a distance equal to the arc lengtﬁ,
and means for moving the non-consuming
electrode the distance necessary to com-
pensate for its consumption since the pre-
vious feeding operation. - -

& In an arc lamp, an armature and a
member connected thereto by means allow-

ing a limited relative movement between

the two, a contact carried by the armature,

70

76

a second contact carried by said member,

said contacts engaging only at one limit of

the relative movement between the arma-
ture and the member, and a lamp regulating
circuit controlled by said contacts. o
9. In an arc lamp, a non-consuming elec-
trode, a consuming electrode, an auxihary
electrode, means for starting an arc between
the consuming electrode and the auxihary
electrode, and means for thereafter causing
the arc to be maintained between the con-
suming electrode and the non-consuming

electrode.
10. In an arc lamp, a tubular. non-con-

.suming electrode, a consuming electrade, the

position of which as a whole is not directly
affected by the duration of an arc therefrom,
and an auxiliary electrode which moves
through the tubular non:consuming elec-
trode into contact with the consuming

11. In an arc lamp, a consuming electrode
normally tending to move in one diréction,

a clutch meiber for preventing such move-

ment, 8 non-consuming electrode tending to

‘move in the opposite direction; a clutch

member for preventing ‘such movement,
means for releasing one of said cluteh mem-

bers, and automatic means controlled by the

resulting movement of the released electrode

for thereafter releasing the other of said

clutch members. .
12: In an arc lamp, an electrode normally

tending to move in one direction, a clutch
member for preventing such movement, &

‘second electrode tending to nove i the op-

josite direction, a clutch member for pre-
venting such movement, means for releasin

the first mentioned clutech member, an
. }

automatic means controlled by the resulting
movement of the released electrode for
thereafter releasing the other of said clutch
members. I
13; In an arc lamp, a non-consuming
electrode comprising an axial member and a
member having a passage formed in it, said
passage being normally open, and means for
causing movement of one of said members
relative to the other of said members where-

. by said axial member moves into said pas-
sage and removes material deposited on the

7. In an arc lamp, a non-consuming elec- | wall thereof by the are.
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~ 14. In an arc lamp, a non-consuming
electrode comprising a member having a

passage 1n 1t from which member the arc ex- |

tends in the normal operation of the lamg,
5 and through the passage in which arc prod-

ucts flow, and means for cleaning the wall |

surrounding said passage.
- In witness whereof we have hereunto set

our hands this twenty-fourth day of De-
cember 1903. |

RICHARD FLEMING. o
CROMWELL A. B. HALVORSON, J&.

Witnesses: | B
DueaLp McK. McKiLLop,

JoHN A. McMaNUs.
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