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To all whom it may concern.:

Be it known that I, CHARLES OLIVER, engi- I

a subject of the King of Great Britain,

neer, _ _
Burrage Road,

residing at Cambridge Place,
Woolwich, in the county of Kent, England,
have invented certain new and useful Im-
provements in Electric-Arc Lamps, of which
the following is a specification. =
Heretofore in electric arc lam
carbons—it "has been propose
carbon holding magazines, |
zine arc lamps so far as I amaware have not
been found practicable, nor have they come
Into extensive commercial use. |
According to this invention an electric arc
1p i Erovided having two magazines or
ambers each adapted to hold g plu-
rality of carbons and the carbons in which
are adapted to act in succession as the elec.
trode in the magazine containing it. I also
locate both magazines above the dpoint where

the arc is to be formed and provide each with

S émploying
to employ

storage ¢

- mechanism adapted to positively feed the
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-chamber.

carbon electrodes downward together so that
the arc is formed between the lower ends of
sald downwardly projecting electrodes. Fur-
thermore in carrying my mnvention into prac-
tice I arrange one or both of the magazines,
or storage chambers, in such wise as to he

‘adapted to be swung or otherwise moved to-

ward or away from the other, to thereby
strike the arc; and I provide electrically op-
erated means to miove one or both of said
magazines for the purpose, not only of strik-
ing the arc, but, also, for the purpose of au-
tomatically regulating the arc—or governing
its length after striking it. R o
- Magazine arc lamps according to this in-
vention also comprise means to automatic-
ally eject the butt

used up, and to automatically and positively

replace each used up electrode in turn with a |

new carbon from the magazine or storage
This operation is accomplished
without mterruption of the burning of the
lamp, except for a very few seconds during

the automatic changing of the electrodes, at

the end of say every six hours of the burning
of the lamp, or until the supply in the maga-
zines is exhausted.

Referring to the accompanying draw--

ings:—Figure 1 is a view of g magazine arc
lamp according to my present Imvention
partly in vertical section and partly in ele-
vation.

——— s e

- feeding the carbon electrodes.

but such maga-

ends of the carbons when

Fig. 2 is a similar view to Fig.1 and
taken at right angles thereto looking in the ;

direction of the arrow A, Fig. 3 is an en-
larged detail view partly in vertical section,
of the upper part of the lamp showing the

mechanism for swinging one or both of the

magazines, and thereby striking and regu-
lating the arc and also showing the motor for
Fig. 4 is a

detail view partly in section along the line

B—B Fig.3." Fig.5 isanenlarged detail view

of the lower part of Fig. 4 showimg the switch-
Ing arrangement.
Fig. 5 looking in the direction of the arrow
CFig. 5. Fig. 7is a local sectional view on
an enlarged scale of the universal joint ar-
rangement between the electrical motor or
other means for actuating the feeding mech-
anism and the shaft of the sprocket wheels
by which such feed is obtained. Fig. 72 1s a
transverse sectional detail view of the uni-
grammatic view showing the magazines, the
solenoid, and regulating mechanism de-
tached from the lamp casing. ° Fig. 8 is an
interior view in elevation partly in’'section on
an enlarged scale of one of the magazines
showing how the carbons are stored Lherein

and also showing the means for teeding down

the carbon 42 which is illustrated as Serving

as the electrode in said magazine. Fig. 9 is

a view partly in vertical section taken at
right angles to Fig. 8 looking in the direction
of the arrow D Fig. 8. Fig. 10 is a horizon-
tal cross-sectional view on line E—E Fig. 8,
showing the open upper end of the maga-
zines. Fig.111isa horizontal detail sectional
view, on a greatly enlarged scale on the line
F—F Fig. 8, and Figs. 12, 13 and 14 are ce-
tall views of the links, forming the sprocket
chain 14 hereinafter described for operating
or feeding down the carbon serving as the
electrode in each magazine. | -
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Fig. 6 is an edge view of
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- versal joint shown in Fig. 7. Fig. 7 g dia-
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~Referring to the above.drawings in which
like characters refer to like parts m all the -

views, 1 represents a sujtable frame, orsup-
port,forthe lamp, and 2 and 3 suitable storage

chambers or magazinesforthecarbons4. In.
~side each chamber 2 and 3 are one or more

spring arms.5, as illustrated in Fig. 8, which
normally extend across such chambez: from
oneside totheother,so as to keep the carbons

100

105

4,1 said chamber, all pressed sidewise toward -

one of the inner sides of the magazine, which

side I will call the
These spring arms 5 are so arranged that
they readily permit the insertion of the car-
bons 4 through the open. bottom - of the

“discharging side.

110-
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mé,ga,zine ,and are pushed back or otherwise. |

put under tension on the insertion of the car-
bons when charging each magazine 2 and 3.

One or both of the carbon-holding maga-

zines are pivotally supported at the top as
shown 1m Fig. 1.
top of the frame 1 are secured. plates 60 hav-

glg‘downwardly extending arms or brackets
1.
cured SCTewWs 62,
pin, ne of which is ¢
pins engage in perforations in
the magazine. _ _ ;

6 represents 8 spring acting on the arms
7, 7, of the rockers 8, 8, to which the arms o
are attached, and serves to keep said arms 5
under tension. | o

In alinement with the lower end of carbon
42 when it is against the aforesaid discharg-

each carrying a projecting

the ‘top 64 of

ing side of the chamber, an aperture 9 1s pro-

vided through which the said carbon 4* can
pass endwise, see Figs.8 and 9. The exit of
the carbons from each of the magazines 1S

controlled by the transverse pressure thereon

of the spring arms 5 supplemented by bell-
crank levers 10, pivoted as at 11 to the

‘magazine frames, and weighted at their ends

12, so as to thereby normally keep the other
ends 13 forced against the said carbons,
while they are serving as electrodes.
bell-cranks not only prevent the electrodes

~ from dropping out, but they maintain the

35

40

45

spme in‘any position
been moved. - - - |
One pole of the circuit is connected to each
of the magazines and thereby the current 18
conveyed by means of these bell-cranks or
equivalent devices 10, to the electrodes, as
(131?;18;6 as possible to the burning points of the
atter. R '

to which they have

For the purpose of feeding down the elec-:

trodes 1n each
quired during
may employ,

zine, a separate endless band or chain, ad-

vantageously a sprocket chain 14, the links

magazine 2 and 3 when re-
r the burning of the lamp, 1
in conjunction with each maga-

15, of which are formed somewhat U-shaped

90

09

| %ivot together to form the

6o

in cross section, see Figs. 11 and 12,80 ¢t
the edges 16 of the links 15 of the sprocket
chain 14 will embrace the outside of the

- magazine chamber.

“Each link of the sprocket chain 14 con-
sists of a cross-bar
16 at each end, said ‘arm 16 being provided
with a triangular aperture 16° (see Fig. 14)
and a downwardly projecting part 16° on
which latter 1s fixed the laterally extending
triangular stud or pivot 16° which passes
through the triangular aperture 16® of the
link next the same; whereby the links all
sprocket chain 14.

he inside of one or more of the links 15 of
said chain 14 18 rovided, as shown in Figs. 8,
10 and 11, with a projecting finger or stud

17 at-two sep arate points in the length of

On the under side of the

In perforations in these brackets are se-

as 63, one of which 1s eccentric, which!

l

yoke 15 with the arm i

with rollers 20 (see Figs. 8 and

‘wheel 31 (as

| connecting rod 26 which 1s

914,868

the.chain and about equi-distant apart. Each
of these fingers 17 in turn passesinto the top

| end of the longitudinal slot 18 (Fig.'9) in the

discharging side of the magazine, so as to
thereby bear on, or engage the top or upper
ond of the electrode carbon 4® lying against
said discharging side of the magazine. Lhis
carbon 42 thus lies on the path of travel of
said finger or stud 17 on the sprocket chai

14, and there is provided means such as the

converging sides 19 (Fig. 9) at the upper end
of said slot 18, to guide or lead the fin
into said slot 18. Therefore, as said sprocket

chain 14 moves said finger 17 downward, or

along the magazine, the carbon 4@ is forced
along in front of said finger 17, see Figs. 1, 2,
8 and 9, against the resistance of the afore-

i «nid device 10, which 1s overcome and the
feed of the electrodes th

us accomplished.
The fincers 17 may if desired be provided
11) to engage
the top end of the carbon or
Such sprocket chain 14 passes around sprocket
wheels 21 conveniently arranged at the top
and over a guide pulley 22 at the bottom end
of said magazine chamber, and motion 18
imparted to each of said sprocket chains 14
through the medium of each upper sprocket
wheel 21 which is rotated by a suitable motor
fixed on the frame of the lamp as hereinafter
explained. A universal or other suitable
joint (see Kig.
upper sprocket wheel 21 and the motor So as
to permit the swinging movement of one or
both of the magazines.
(Figs. 7 and 7°) CAITyINg
91 are carried three radially
(see Figs. 7 and 8, as well as Fig. 72).
the shaft 32 on which 1s fixed the ratchet

the sprocket wheel
disposed studs'b

these slots ¢!, ¢?, ¢ being rather wider than
the aforesaid studs b and spaced apart equl-
distant and in corresponding '
position at which the studs b are spaeced
apart. It will thus be seen that the radial
orms or studs b and the slotted part ¢
between them a universal joint which per-
mits swinging movement of the magazines
relative to one another while insuring radial

electrode 42.

7) is introduced between the.
On the shaft a

On

hereinafter described) there 18
fixed a part ¢ which is slotted at ¢, ¢*, ¢’;

form
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gers 17
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position to the |

11€

118

movement being transmitted from the shaft

22 to the shaft a.

The motor which I employ for operating

‘he feed mechanism is adapted to rotate
sprocket wheel 21 and chain 14 of each

magazine and

way of example I have illustrated

for. effecting this
carbon feeding operation as follows:—23 1s

the pole piece of a magnet

the -

12

thus feed the carbon elect}'ode -
downward from each of said magazines,

‘suitable electro magnetic means W hich 1

have found satisfactory 12

and 24 the wind-

ing therefor w hich operates an armature 25,

pivoted thereto the
is pivoted to the

this armature 25 has

| &
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~and 51, and thereby breétkinﬁ

- armature 25 drops and as it does s0 it moves .
the pa=127 back along the ratchet teeth 3] d
and at the same time as the armature 95
drops 1t thereby forces the contact plunger

3O

40

45

o0

O

60

65 bottom of the

the working end. of this

SO O11.

L.~

1t break contact suddenly anc

914,868

bell crank lever 29 which in turn is supported | is that the ma

on the pivot 30. A pawl 27 is pivoted to the
lever 29 at 28, and is v eighted at 27® so that
pawl 27 is kept in
engagement with-the teeth of the ratchet

wheel 31, yvhich latter is fixed on the shaft

32 which operates the sprocket v heels 21

through the medium of the universal joint,

*

or flexible coupling shovn in Fig. 7. On the
other end of this shaft 32 (see Fig. 4) a second
ratchet viheel 33 is fixed and a pavwl 34 (see
Figs. 3 and 4) engages in this latter so as to
prevent the return motion of the shaft 39

- and ratchet wheels 31 and 33 thereon.
| . and 4 (through the
intervention of the universal joint or coup- |

This shaft 32 see Figs. 3

ling shown in Fig. 7) at each end serves to
rotate the respective sprocket viheels 21, see
Fig. 2. - o '

- The pawl 27 is caused to rotate the
ratchet -v.heel 31 step by step as follow g
When the armature 25 is drawn from its
dotted. position on  the dravings, toward
the magnet 23 and 24 (as shown in Figs.
3 and 5) the connecting plunger 35, w hich

‘18 connected to the underside of said arma-

ture by the pin 36 passing through the slot
37 1 the plunger 35,

betv.een the two metal contact pieces 39

through the magnet coil 24; v hereupon the

30 Into position betw een the contact blocks
59, 51, and again closes the circuit through
the -magnet coil 24; v hereupon the arma-

ture 25 is again pulled up, and thereby the
ratchet v heel 31, !

pawl 27 forces round the
the circuit through the magnet ‘is again
broken and the armature drops again, and
The insulation 38 insu

from block 51 so that said blocks are only

put mto electric connection through the

sv-1itch member 35. L .
* The connecting plunger 35 being attached
to the armature 25 by the pin 36 through the
slot 37 in the plunger, the electrical contadt
betv.een the blocks 39, 51 is not broken on
the upvard motion of the armature until
nearly at its extreme limit + hen the sudden
impulse imparted to the plunger will make
%the slot .1l
allow it to travel upi ard a distance limited
by the play in the slot.
now broken

as the plunger-and it is only at the limit of

the movement of ~the armature dovwnyv ard-:

that electrical contact is again established
betvieen the blocks 39 and 51; the contact
plunger 35 supporting the welight of the
armature 25 by the pin 36 resting upon the
slot 37. The object of this

~colls 24 is only completed, anc

1s drawn upward
opening the electrical circuit it completed

the circuit -

ates block 39

The circuit being
the armature falls as rapidly

 the carbons downward
~voltage of the arc is reduced, when the con-
| tact 50,.51 1s broken by a mowvement of the

nearly the whole of the upward stroke of
the armature, and during the downward
stroke it is not energized until the last mo-
ment. This gives a reliable full travel of

gnet remains energized during

the armature in each direction v hich is

required to. rotate the ratchet wheel 31
properly. This circuit. throu
the operation
of the armature 25 can only take place,
when the adjustable contact screw 50, (see
Figs. 1 and 3) is touching the contact 51 so as
to make electrical contact therewith as the
circult through the magnet coils 24 is only

completed through said contacts 50 and 51.

Thus vihen the regulating core 41 and
veighted lever 42 drops into the position
shovin in Fig. 1, no-current can pass to the
magnet coils 24. but as the current through
the solenoid 40 increases as described in
another part of this specification thereby
the core 41 is dravwn up into the solenoid 40
and the adjustable contact screw 50 on said
lever 42 moves up 'until it makes contact

w.ith the contact 51, and thereupon the
electro magnet 23, 24 is energized and the -

armature -acts and through the before de-
scribed mechanism 26, 28, 29 and 30 the
pav.l 27 and ratchet v heel 31 feeds dou.n
the carbons as and when required by the
regulating solenoid 40. This magnet or
feeding coil circuit is connected as a shunt
across the arc of the lamp. “ “

The shunt excited solenoid or-regulating.

colls 40 and core 41 act through a suitable
lever or levers such as the lever 42 (weighted
at 45) and pivoted at 44 to the frame and
having a connecting rod 45 running to the
toggle levers 46 or other suitable mechanism
so that upon the solenoid being energized it
will thereby serve to draw in the lower end
of the movable magazine 2 toward the other

and fixed magazine 3 until the carbon polnts

h the magnet

&0

90

95

100

105

4% touch whereupon current will flow through

the electrodes 4* and thereupon there will be
a drop In voltage across the solenoid 40

110

which latter will then move the lower end of

the magazine 2 away from the fixed maga-
zine 3 and thus move the burning points 4
of the electrodes apart and strike the arc and
thereafter automatically regulate its lengths

as will be readily understood—the solenoid

being energized when the electrodes are.

apart and deénergized or substantially de-
energized when the arc is first struck. As
the points 4> of the electrodes are consumed

by the current and become shorter; in order .

that a certain length and voltage of arc may
be maintained, the core 41 gradually, as con-
sumption increases, 3
shown 'in Fig. 3 when electrical contact is
made between 50 and 51 and the feeding of

comes up to the position

proceeds until the

120

ido



regulating

“about the same operation.
of the carbons are advantageously

10

15

points. 4°

proceed

located within or just under a hood or re-
flector 47 which surrounds or partly sur-
rounds said points 4» ; suitable apertures be-

ing provided in said hood not only to permit |
endwise therethrough j

the electrodes to pass
but also to permit of the swinging movement
which is imparted, as aforesaid, to one.or
both of said electrodes. The magazines and

‘the whole of the working parts of the lamp
above said ‘‘reflector” 47 may

advanta-

geously be inclosed 1 a suitable hood or

other more or less closely

" chamber 48 so as to exclude dust etc., from

20

30

30
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80

oo
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60
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pensate for this

up |
carbon for the other electrode which 1s not |
“used up so rapidly; or 1 may use electrodes
of different lengths, keeping an equal cross-
sectional area for both positive and negative .

said parts of the lamp. An inclosing globe
49 of any suitable character may be carried
on said casing 48 or otherwise mounted.
Any suitable well known form of motor may
be.used instead of the one described.

A dash-pot is advantageously arranged in |
connection with the core 41 in the solenoid

40 to prevent too violent action of sald core
A1 g suitable dash-pot arrangement being
shown in Fig. 3 consisting of the inverted
cylinder 52 in which the plunger or piston
53 is adapted to slide; this latter being at-

tached to the core 41 by the connecting rod

54, see F1g. 3.

Inasmuch as both the positive and'ﬁega?

tive carbons in this magazine lamp are each

fed downward simultaneously, and Inas-
much gs it is well-known in a continuous cur-
rent lamp that one carbon burns away more
rapidly than the other;—therefore, to com-
I may form carbons for use
as.the electrode which is more rapidly used
of a larger cross-sectional area than the

electrodes in which case I gear the driving

chains on thé magazines differently

tirely downward (and to a greater extent
than the negative) 1n the same time as each
shorter negative electrode.. "

The operation of this magazine arc lamp
is as follows:—The desired number of car-

bons 4 having been placed in each of the |

the spring

magazines 2 and 3 respectively t
the whole

arms 5 in each magazine Keep

body of carbons pressed toward the dis-

charging side as aforesaid. The projecting
fingers or studs 17 on the sprocket chain are
moved clear of each magazine during the
charging thereof. When the lamp is ready

for current to be switched on the motor 1s
“set going until a finger or stud 17 on, each
sprocket chain bears on the upper end of the.

carbon 42 in each magazine, and thereby the

lever 42; feeding does not further | '
> ntil further consumption brings | or devices
The burning ;

- projecting from

fitting inclosing:

forced out of the passage 9, and drop into the

outside the lamp

 coil during the changing operation.

so that |
“each longer positive electrode will feed en-

_positive manner,

other end of each of the two electrodes is |

514,868

projected out of the magazine, past the chips
10, 12, 13; and when their down-
wardly projecting points meet the arc is
struck; or if any carbon or carbons remain
the magazine at the time
the same is charged, then upon current being
«witched on the arc is immediately struck.
As the carbon 4® which is acting as the elec-
trode (in each magazine) in the lamp 18
forced out of the magazine and consumed or
used up, the next carbon thereto is ‘by the
action of the aforesaid spring arms 5 caused
to take its place, and when the next finger or
stud 17 on the sprocket chain 14 comes |
around and bears on the top orupper end of 80
<aid next carbon the latter will thereby be |
forced against the butt end of the last elec-
trode, which butt end will therefore be finally

70

70

bottom of the globe, while the new electrode 85 B

thus automatically takes its place; and so on

| with each carbon In succession.

Each pair of electrodes in the lamp 1S ¢ON-
sumed together, and the burned short ends
or stumps preferably are thrown out of their
respective magazines simultaneously so that
a, fresh pair of carbons is fed forward after
the old pair have been consumed. This may -
be arranged by keeping the fingers 17, 20 1n
the same relative position in each magazine.

r

In order to protect shunt windings within

90

95

the lamp and also to maintain the light of

other .lamps burning in_ the same series,
during the period when the old electrode 18
turned out and a fresh pair of electrodes 100
comes into operation, any suitable and well .
known cut-out (not shown) may be pro-
vided, which may be fixed either within or
) casing, and which will
short circuit the terminals of the lamp
through an equivalent resistance or choking
Such
cut-out mechanism being a well-known and
commonly used device with other and old
forms of arc lamps it is therefore not neces- 110
sary to further describe the same herein:

1 CI&iIII_—_—— - | ’

1. In an arc lamp, the combination of a
casing; two carbon holding magazines;

105

| means to move one of said magazines toward 115

the carbons In

the other; means to move |
the elec-

siiccession into position to act as

trode in each of the magazines containing

them: electrically operated means’ to move
said magazines apart; an endless traveling 120
chain arranged on each magazine; a device
on each of said chains adapted to engage the
top end ‘of each carbon after it has been
moved into position to act as an electrode,
and to force said electrodes downward 1n & 125
and an automatically act- -
ing electric motor adapted to operate the
aforesaid chains, substantially as described. .
2. In an arc lamp, the combination of a
casing; two carbon holding magazines one 130
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of which is ca,pable.of being moved and both

of which are located above the burning

-Eoint'and adapted to hold a plurality of car-

ons; means to move said carbons in succes-
sion into position to act as electrodes: elec-
trically operated means to move said elec-
trodes apart; an endless traveling chain ar-

ranged on each magazine; a device on each-

of said chains adapted to engage the top end
of the electrode in each magazine and to
force said pair of electrodes downward in a
positive manner; and an automatically act-
ing electric motor adapted to operate the
aforesald chains, substantially as described.

3. In an arc lamp, the combination of a
casmg, two carbon holding magazines one
of which is capable of being moved and both
of which are located above the burning point
and adapted to hold a plurality of cargons;
means to move said carbons in succession
into position to act as electrodes in the mag-
azines containing them; electrically operated
means to move sald magazines apart ; weight-
ed frictional devices operating on the elec-
trodes adapted to normally retain by fric-
tion the carbon electrodes in an operative
position; an endless traveling chain ar-
ranged on each magazine; a device on each
of said chains adapted to engage the top of
the electrode in each magazine and to force

sa1d pair of electrodes downward in a posi- |

tive manner through the said frictional de- |
| casing; two carbon holding magazines one of

which i1s capable.of being moved and both
| of which are located above the burning

vices; and an automatically acting electric
motor adapted to operate the aforesaid
chains, substantially as described.

4. In an arc lamp the combination of a
casing; two carbon holding magazines one

of which is capable of being moved and both

" of which are located above the burning point

40
45

50

39

60

and adapted to hold a plurality of carbons:
spring means to move said carbons in suc-
cession 1mto position to act as the electrodes
in each of the magazines containing them;
electrically operated means to move said elec-
trodes apart; weighted bell crank frictional
devices operating on the electrodes, adapted
to normally retain by f{riction the carbon
electrodes in an operative position; an end-
less traveling chain arranged on each maga-
zine; a device on each of said chains adapted
to engage the top end of the electrodes in
each magazine, so as to force said pair of
electrodes downward in a positive manrer
through the said frictional devices; and an
automatically acting electric motor adapted
to operate the aforesaid chains,

as described. -
5. In an arc lamp the combination of a

~casing ; two carbon holding magazines one of

which is capable of being moved and both
of which are located above the burning
and ‘adapted to hold a plurality of carbons:

- adjustable spring means to move said car-
boms in succession into position to act as

65 electrodes; electrically opérated means to

substantially

oint

5

move said magazines apart; an endless trav-

eling chain arranged on each magazine; a de-

vice on each of said chains adapted to engage

| the top end of the electrode in each magazine

and to force said pair of electrodes down-
ward In a positive manner and an electrically
operated paw! and ratchet device adapted
to move the aforesaid chains, substantially

“as described.

6. In an arc lamp, the combination of a

casig; two carbon holding magazines one.

ol which 1s capable of being moved and both
of which are located above the burning
pomnt and adapted to hold a plurality of
carbons; means to move said -carbons inu
succession into position to act as the elec-
trode 1 the magazine containing ity elec-
trically operated means to move sald maga-
zines apart; frictional devices coniprising
weighted bell crank levers operated on the

-electrodes and adapted to normally retain by

friction theelectrode therein; an endless trav-
eling chain arranged on each magazine; a de-
vice oneach of said chains adapted to engage
thetop end of the electrode in-each magazine

so as to force said pair of electrodes down-
‘ward 1n a positive manner through the said

frictional devices; and an electrically oper-
ated pawl and ratchet adapted to operate
the aforesaid chains, substantially as de-

scribed.
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7. In an arc lamp, the combination of a

pomt and adapted to hold a plurality of car-

100

bons and to move the latter in succession |
into position to act as the electrode in the =~

magazine ccntaining it; electrically operated

means to move sald magazines apart; an
endless chain adjacent to .each magazine
and adapted to travel around in close prox-

imity thereto; a device carried on each of
sald chains and projecting therefrom, adapt-
ed to extend toward the magazine and en-
gage the top énd of the electrodes in each

magazine so as to force said pair of electrodes
downward in a positive manner; and an -

automatically acting electric motor adapted

to cause said endless chain to travel around,

substantially as described. - |
8. In an electric arc lamp, the combina-
tion -of two,magazines both located above

| the burning point and each adapted to hold

a plurality of carbons; means for automatic-

into position to -act as electrodes; the said

two magazines being so inclined to.one an- -

other as to cause the downwardly project-
ing points of the-said electrodes to meet at
the ‘burning points; electrically - operated
means to move one electrode apart from
the other and to thereby strike the arc; and
an endless traveling chain arranged on each
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ally and successively moving said carbons -
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|- magazine, carrying devices adapted to en- 130

il



gage the upper end of eé.ch};air_ of electrodes |

19

15

- 20

3¢
)

tion of two magazines bot
~the burning point, and each adapted to hoid |

mesans for automatically and successively

‘meet at the burning points;

each palr of olectrodes in succession and

in succession and force same downward in |
a positive manner, substantially as and for
the purposes hereinbefore described.

9. In an electric arc lamp, the combina-
located above
a plurality of carbons, ‘adjustable spring
moving said carbons into position to act as
electrodes; the said two magazines being so
inclined to one another as to cause the down-
wardly projecting points of the electrodes to

1 electrically oper-
ated means to move one electrode apart from
the other.to thereby strike the arc; an end-
less traveling chain arranged in each maga--
zine respectively, provided with devices
which positively engage the upper end of

their working position, _
‘for the purposes hereinbetore described.

force the same downward in a positive
manner: and pivoted frictional devices oper- |
ating on the electrodes to normally retamn
the electrodes in their working position, sub- !
stantially as and for the purposes described.

'10. The combination 1in an electric arc |

014,868

lamp of two magazines both located above
the burning E)oint and each adapted to hold
a plurality o carbons; spring means to move

. [

said carbons in succession into positions to

30

act as electrodes; electrically operated means

adapted to move one of sald magazl
to thereby move one
the other to strike
eling chain 14 arranged on each magazine;
a finger 17 on each of  sald chains adapted
to positively engage the upper end of each

es and

electrode in succession aiter it has been

moved into the proper position and posi-
tively force the same downward for the pur-
pose of feeding the electrode; and pivoted,
weighted frictional devices operating on the

eloctrodes to mormally retain the same in
substantially as and

In witness whereof I have hereunto set
my hand in presence of two witnesses.

'CHARLES OLIVER.

Witnesses: _
E. GANDER,
I. L. Ranp. -

electrode apart from
the arc; an endless trav-
35
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