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To acl whony it may concern:

Be it known that I, CHARLES OLIVER, elec-
trical engineer, of the firm of Oliver & Co., a
subject of the KKing of Great Britain, residing
at Cambridge Place, Burrage Road, Wool-
wich, 1n the county of Kent, England, have
invented certain new and useful Improvements
1in or Relatine to Electric-Are Lamps, of which
the following is a specification.

In arc-lamps which burn with long luminous
arcs and wherein the electrodes contain or are
impregnated with metallic salts and are ar-
ranged parallel or inclined toward each other
instead of vertically above one another, as 1s
usual with the ares burning at the lower ends
of the carbons under a reflector and under
magnetic influence or not, the mechanism hith-
erto in usé for feeding them forward together
to keep the arc in a fixed position has been
complicated, expensive, and 1n many cases un-
reliable.

This invention is designed (2nier alia) to
overcome the above undesirable features, and
a lamp constructed accordingly is exceedingly
eficient, simple, and cheap to manufacture.

According to my present invention 1 pro-
vide carbons in pairs fixed either vertically or
otherwise parallel to each other or inclined to-
ward each other, but always 1n such a posi-
tion that the arc can be formed between the
lower end of each carbon, each of which has
A re-
flector or shield or top plate (hereinafter re-
ferred to as the " reflector?”) placed just above
the points of the carbons where the arc takes
place is advantageously of an inverted-cup
form or other suitable form advantageously
but not necessarily so that it incloses or partly
incloses or surrounds or partly surrounds said
points. It may be made either closed at the
top or open or partly open, as required. Any
sultable carbons or electrodes may be em-

- ployed in lamps constructed according to the

45

~present invention, such lamps, howevor be-

ing specially suitable for use with car bons oY
electrodes which produce a long luminous
flame or arc, such as the present well-known
flame carbons or electrodes which contain or
are impregnated with metallic salts, and the

so use of which latter for the sake of example 1

| will heremafter describe.

The points of the
carbons between which the are is formed pro-
ject from above through the top or sides of
this reflector. The carbons are fed forward
together as they burn away, their sizes being
proportioned so that they consume even]v
throughout. Contacts to carry the current to
the carbons are provided just above the arc.
An insulated carbon holder or holders may
be provided, into which the upper ends of the
carbons are fixed or held and fed forward as
required, or I may advantageousiy dispense

with carbon-holderssuch as these and 1n their

place provide an arrangement only for push-
ing forward the carbon or carbons, in which
case 1 preferably make the contact devices
above mentioned of such a strength as to hold
the carbons by friction 1n thelr position ex-
cept at such times as they are being fed for-
ward through them. One advantage of this
last arrangement is that the carbons do not re-
quire any special fastening. They are slipped
into position from below, a tube being advan-
taceously provided for each carbon into which
to insert it.

In order to start the arc between the car-
bon points, I employ a starting device, such
as a bridee-piece, which acts as a conductor.
For example, a small connecting-piece of car-
bon or other suitable conducting material 1s
nrovided, which 1s automatically inserted be-
tween the carbon points to make a circuit and
1s automatically withdrawn when the current
passes through them, so striking the arc by
means which are readily understood,or the car-
bons are caused to touch each other, and when
current passes they are separated and the arc
is formed 1n the known mannenr.

In order to feed the carbons forward at the

rate at which they burn away—that1s, to keep
the arc or “"flame” in a certain fixed position
1n relation to the refiector—I provide a length
of olass or other suitable material affectod by
heat —for example, a rod or rods of glass—
of any suitable section or form advantageously
arranged parallel to the carbons and of equal
length, the lower end or ends of which will,
owing to the gradual consumption of the car-
bons and the consequent adjacent position of

- thearcand heat therefrom, be caused to slowly

55

60

;]G

75

S0

GO

95

100



IO

15

20

30

35

40

45

55

6o

soften or to fuse or to disintegrate or to be
consumed thereby or to be so altered or af-
tected continuously or otherwise during the

burning of the carbonsas to enable them to be
moved or operated in such wise as to keep the
arc or flame located in the desued plane or
position relatively to the reflector.

For the sake of example I will deseribe my
present invention as carried into practice with
each pair of carbons provided with a single
stick or rod of glass extending throughout the
length of the said pair of attached carbons and
parallel to them, such glass rod or stick being
attached either directly or indirectly to the
sald palr of carbons. For instance, the glass
rod or stick may be fixed 1n or be operated on
by the same holder or device or means, (such
as a weight, ) which hold or force down or op-
erate on the pair of carbons. An abutment
or stop or other means are interposed in the
path of travel of said glass rod at or near the
point where the arc takes place, this stop, &c.,
consequently serving to normally prevent the
descent of the glass rod, and thereby normally
preventing the descent of the attached pair of
carbons. The glass rod is slipped 1nto a slot-
ted tube or other suitable guide specially pro-
vided for the purpose, so as to prevent its be-
ing bent or broken when under the action of
the feeding-weight.

The feed takes place as follows: The lamp
having been started, as the carbon points burn
away consequently thearc approaches or tends
to approach toward the point where the stop,
&e., arrests the descent of the glass rod, and
the heat from the arc gradually softens or
melts or affects the lower end of the glass rod,
and thereby allows a oradual descent of said
olass rod, and consequently causes the descent
of the carbon pencils, and the further melt-
ing or softening of the glass ceases until the
arcagalnapproachestheaforesaid point, where
the glass rod is controlled and the operation is
repeated, andsoon. Inpractice, however, the
carbon points come to rest at what I may term
a ‘' point of equilibrium,” the glass rod being
continuously but very gradually and steadily
softened or melted or affected, and so continu-
ously feeding the carbons and keeping the
lower-carbon points in the desired position—
2. ¢., practically in the same plane throughout
the burning of the lamp. In practice I have
successtully employed a short metal tube or

- sleeve or socket, the lower end of which 1s

provided with a curved piece or extension,
against which the end of the glass rod nor-
mally rests and 1s arrested, and as the heat
from the arc acts upon said lower end of said
glass rod 1t1s softened and descends the curved
plate or stop and is thereby bent, (and even-
tually this lower end of the glass rod melts
away,) and so permits the Uradml feed and
steady descent of the car bons...

I find that both with alternating and con-

65 tinuous currents, but especially Wlth alternat-
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ing current, I obtain an advantage in slightly
projecting or dnectmo the arc or fame mag-
netlmllv or otherwise to one side of the car-
bons 1n the direction of the fusible rod for the
purpose of directing its heat with greater cer-
tainty upon it to thereby feed the carbons
with greater reliability.

A&; a modification I may malke the GI{L%.S rod
of longer or of shorter length than “the car-
bons; but in such cases special gear must be
provided in order that the glass rod may feed
relatively to the carbons more slowly or more
rapidly, as the case may be, or said fusible,
&e., rod or rods may be bent or of curved or
of any other suitable formation, suitable
means being provided within the lamp to feed
the said rods or devices 1n order to feed the
carbons 1n the atoresald manner—that is, by
the continuous melting or disintegration of
the said rod or rods.  Also mstead of a weight
to force down the carbons the action of a
spring may be employed for the same purpose.

Incarryingthisinvention into practice in or-
der to make or provide a long-hour or long-
burning lamplmay arrangea plurality of pairs
of carbon pencils, each pair provided with a
olass rod, &c., asaforesaid, for regulating the
location of the are, or, if desired, a single glass
rod can be arranged to ‘feed more than one
palr of carbons, and I soarrange such plurality
of pairs of carbons that upon the burning of
one pair of carbons being finished the current
18 then automatically switched or directed
through another pair, and so on with each
palr in the lamp, as will be readily understood.

In constructing my arc-lamp for working

on constant-potential circuits when inclined
clectrodes are used instead of their being ar-
ranged parallel to each other it 1s necessary
to employ automatic means to keep the vol-

- tage across the points of the carbons constant

or practicably constant, as there 1s a disturh-
1ng element in that an arc of hiegher or lower
temperature (such as one of higher or lower
voltage, and consequently also varying cur-
rent) will influence the feeding action quite
apart from the distance of the arc from the
fusing, &e., point. HFurthermore, with are-
lamps constlucted with inclined electrodes
the points of which do not remain at a sulli-
mently’ uniform distance apart there is difli-
culty 1n maintaining reliable regulation—for
instance, aslightly-increased current, and con-
sequently increased heating effect, would feed
the carbons forward—z. e., downward—and
also together reducing the distance between
their points, and consequently the resistance
of the arc, which in 1ts turn would again in-
crease the carrent through the arc, and so on.

Sometimes 1t 18 more convenient when 1t 1s
necessary to employ electrodes arranged in-
clined to each other to place them with their
points crossing. In this way a greater incli-

nation of the carbons can be obtained. accom-
panied by a smaller possible variation in the
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length of the arc in the lamp. When, there-
fore, 1 construct a lamp according to my 1n-
vention having electrodes inclined to each
other at such a large angle as to render the
lamp defective owing to the above undesir-
able features coming into practicaleffect, I pro-
vide special means, magnetically or otherwise,
to keep the dlstance between the carbon points
uniform at whatever relative position they
may occupy to the feeding-stop. This 1s ac-
complished by moving one or both of the car-
bons nearer toor farther away from the other
or each other, the regulating-gear beinw op-
erated by elthel the malin current or by a
shunt, or both combmed or by other suitable
means. Forinstance, in some cases I can ar-
range to keep a sufliciently uniform voltage
of arc by acting on it magnetically notwith-
standing the distance between the points of
the carbons varying. When I employ any
such arrangement, it is convenient to allow
the points of the carbons to touch each other
before striking the arc instead of employing

a separate bridge-piece, and in this case the
same mechanism may be used for striking the

arc as for maintaining its uniform lenufbh or
voltage.

In 01(:191 that my said inventiom may be
more easily understood and readily carried
into practice, I will proceed to further describe
same with reference to uhe drawings hereunto
annexed.

Figure 1 is a view, in clevation and partly
in section, of a lamp havingcarbonsarranged
parallel to each other. FKig. 21sa view of the
hmp loohma in the direction of the arrow A,
Hio. . €. ,atlwht angles to Kig. 1. Iig. 3
1S a S@CthHELl plan thr ough line A/ A’ , F ig. 1,
looking in the direction of thearrow B. }igs.
4 and 4" are detailed drawings, showing fusi-
ble rod and stop, Fig. 4 being a view 1n cle-
vation, and Kig. 4* being a vertical section on
line 4 4, Fig. 4. Fig. 51s a local view in de-
tail, on an enlarged scale, showing the posi-
tion of the carbon points, luminous arc, and
olass rod during the burning of the lamp.
hlgs. 6, 6%, and 7 are detailed views of lamps

~arranged with inclined electrodes, each ar-

rangement being hereinafter described. Figs.
8 and 8" show a pair of carbons specially dis-
posed to each other, as hereinatter described.

Referring to Figs. 1, 2, and 3, C and C are
the two carbon holders or tubes, connected to-
oether at each end and insulated from each
other. - These tubes C C' are slotted at D 1’
throughout their length, through and 1n which
slots, pins, or projections ¢ ¢’ pass and arc
ounided. Thesepinsdd arefixed to the weight
K. which i1s free to move up and down over
the tubes C ', 1t being guided by sald pins
in said slots. At the lower end of the tubes

C (' there are weighted levers ¥ ¥', pivoted |

at 7 ', (or, if desired, spring-clips,) so ar-
ranged as to clip and hold by friction the car-
bons & G’ in the tubes. Running parallel

3

with the two tubes C C' there is another
slotted tube H, having a longitudinal slot H',
in which another pin, 4, is guided and projects
through. This pin 4 (which bears on the top
end of the glass rod K 1n said tube H) is con-
nected to the circular weight I, as are the
pins ¢ ', which latter bear on the top end ot
the carbons G (/. At the lower end of this
tube H a collar or stop J 1s provided, which
is readily attached or removed from the tube
H or lower part thereof-—for example, by
means of the bayonet-joint J'. (See Fig. a.)
A g¢lass rod K (see Figs. 4 and 5) of about an
equal length to the carbons ( (¢ is inserted
in this tube H, and the said stop J beingin po-
sition nol
falling out or descending. Thus the welght
It is mainly supported by 1ts pins 4 bearing
on the top of the glass rod K, while its pins
d ' bear on the top ot the carbons G+ G , a8
aforesaid. The stop J 1s shown 1n Kig. 4" 1n
section and has a hole 4 through which the
olass rod KK passes and 1s U‘mded A tongue
or Jent portion 7' projects under the hole il
and acts as a stop on which the glass rod rests.
A reflector Liis fitted at the lower end of the
tubes, and the arc ¢ between the points of the
carbons (3 3’ takes place 1n about the position
shown, or said arc may take place entirely
within the reflector .. The striker M, with
carbon orother conductor M', (pivoted at M?*,)
is actuated through the connecting-rod 7 by
the magnetic coil or solenoid #¢'.

In order tostrike the are, the lower points
of the carbons (x G'are bridged by thestriker
or conducting bridee-piece M', and when the
current passes and the striker is antomatically
withdrawn the are ¢ is formed. The feeding
of the ecarbons commences when they are
burned away so as to bring Lhe arc ¢ suffi-
ciently close to the tongue ;" and the end of
the elass rod K, w 11ueb\,f the lowermost part
of the olass rod softens by the heat, and owing
to the pressure from above exerted by the
welght I£ the said 01{1% rod IX is slowly
ple&,aed past the tongue ', which in 1t%1101d
condition was not pmmble thus allowinge the
slow descent of the weight K, and conse-
quently the pins ¢  at the same time also
press downward on the top of the carbons (3
+' and feed them down together, and so re-
moving the arc ¢ farther away from the end
of the ul;uss rod I and tongues’, which move-
ment, 1e§>ult% 1n the retar dation of or stopping
of further motion until the glass is further
aﬂ'mted by the heat and permits further feed-

ing action, and so on.

Figs. 4 and 4* show a large-scale view of
stop J with olass rod I before the action of
the heat upon 1t. Fig. b shows the stop un-
der or after the action of the heat. The end
of the glass rod KX gradually melts, and hom
time to time drops of glass fall fromit. Kig.
shows amodified arrangement somewhat simit-

lartothatshownin Figs. 1, 2, and 3, but having

ma,llv prevents the glass lod from
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4.

the carbons inclined at a slight angle to each
other, Fig. 6" being a cross-sectioned view on
the line 6 6, Fig. 6, looking in the direction
of the arrow 6, Fig. 6. In this modified ar-
rangement the pins ¢ ¢ (which bear on the
top of the carbons as aforesaid) are rigidly
fixed to the swinging frames or bails *, cach
of which latter is pivoted at «* to the weight

I, which latter carries the pin %, extending

into the glass tube H, as aforesaid, a central
aperture I E being provided in sald weight of
a size and shape (such as shown in Fig. 6”’) to
allow sald weight to travel vertically thl ough-
out the lengtl of the carbon-holder tubes C
C', notwithstanding that same are inclined to
each other, as shown in these figures. If de-
sired, the tubes C C’ may be slotted on both
sides opposite to one another and (instead of
the separate pins ¢ ', as shown) one single
pin or horizontal bar may be employed, which
would connect the two bails or swinging
frames «*, or the swinging frames could be
done away with and the pin or bar connected
directly to the weight L, either of these ar-
rangements acting in a similar manner as be-
fore.

Fig. 7 illustrates another modification-—
namely, the inclined tubes C C' are pivoted
or hinged at C* to a fixed part of the lamp-
frame, while a magnetic arrangement, (such
as the solenoid N, attached to the tube C, and
the core N', attached to the tube (') operates
upon the hinged tubes C (' in such wise (when
the current flows) as to swing or move said
tubes so as to strike the are, .:Lnd i1f desir ed,
this magnetic arrangement may ‘1180 be util-
1zed dutmg the burning of the lamp to vary
oradjust automatically the length of thp arc as
occaslon requires. Inthisview, Fig. 7, 1 have
illustrated another modification— nmmely, in-
stead of the weighted levers I' I, as employed
in Kig. 1 and 1410 6, I may employ 4 Spring
j O thmcth at ¥ to the outside of each tube
C b Ie%pectwelv the lower end of each said
Spring F* being provided with a pin %, which
1s normally lmpt pressed inward by the Spring
F* against  the carbons G or &/, and thus re-
tain the latter in their normal position, this
spring-pressure, however, being such as to be
easlly overcoine by the weight E, so that as
the latter is caused or allowed to descend it
will push the carbons G G' downward past
the spring-actuated pins F*. This spring-clip
arrangement E° F7, agshown in this view, Fig.
7, may be used (in place of the weighted levers
F F’) in and with the other constructions of
the lamp-—as, for example, with parallel car-
bons, as shown in Fig. 1.

Figs. 8 and 8" show views at right angles of
a pair of carbons with their points crossing.
This disposition of the carbons may be em-
ployed for my purpose instead of having the

carbons inclined toward each other, especially
if no arc-regulating appliance is used, for it
1s possible by this arrangement of the carbons

785,516

with their points crossing to place the carbons
in this manner at a much larger inclination or
angle without such a great variation of are
length.

It is to be observed that in the drawings
hereunto annexed, and more especially in Figs.
1 to 3, the carbons are for the sake of clear-
ness represented farther apart than would be
the case 1n actual practice, as in the actual
construction and use of lamps of the type illus-
trated in Figs. 1 to 3 I find 1t advantageous to
locate the carbons G " at a distance apart of
about one-eig]

hth of an inch.

Having now described my invention, what
I claim as new, and desirve to secure by Letters
Patent of the United States, is—

1. An an electric-arce lamp wherein the elec-
trodes are arranged with their burnine-points
directed downward; the combination with such
electrodes of a rigid rod of fusible material,
means to afford escape of that partof the fusi-
ble material which has been sufliciently acted
on by theheat from the arc, means which will
prevent downward movement of said fusible
rod while the latter is in the rigid state, means
to cause descent of the electrodes, a connec-
tion between the rigid material and the means
to cause descent of the electrodes so that such
descent is governed by said rigid material.
guides for the electrodes, means to normally
prevent the electrodes dr opping out of their
ouides, contact-making devices to normally
bear against the electrodes and convey cur-
rent to the latter necar their burning-points,
and a gulde to support the fusible material
throughout its length in order to prevent
buckling or breakage thercof, substantially as
and for the purposes hereinbefore set forth.

2. In an electric-arc lamp wherein the elec-
trodes are arranged with their burning-points
directed downward: : the combination with such
electrodes of arig: id rod of olass, means to af-
ford escape of that partof the glﬂss rod which
has been sufficiently acted on by the heat from
the arc, means which will prevent downward
movement of sald glass rod while the latter is
in a rigid state, a wewht to cause descent of
the el(.,c,tlodes, a connection between the glass
rod and the weight so that such descent is
ooverned by said glass rod, guide-tubes for
the electrodes, means to norumlly prevent the
electrodes dropping out of their guide-tubes,
contact - making devices to normally beat
against the electrodes and convey current to
the latter near their burning-points, and a
oulde-tube to support the glass rod through-
out 1ts length in order to prevent buckling or
breakage ther eof, substantially as and for the
pm poses hereinbefore set forth.

In anelectric-are lamp wherein the elec-
rodes are arranged with their burning-points
directed downward; the combination w -ith such
electrodes of a ngld rod of fusible material,
means to atford escape of that part of the fusi-
ble material which has been sufliciently acted
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on by the heatfrom the arc, meanswhich will
prevent downward movement of said fusible
rod while the latteris in the rigid state, means
to cause descent of the electrobes, a connec-
tion between the rigid material and the means
to cause descent of the electrodes so that such
descent is governed by said rigid material,
guides for the electrodes, means to normally
prevent the electrodes dropping out of their
guldes, and a guide to support the fusible ma-
terial throughout its length in order to pre-
vent buckling or breakage thereof, substan-
tially as and for the purposes hereinbefore set
forth. -

4. In an electric-arc lamp wherein the elec-
trodes are arranged with their burning-points
directed downward; the combination with such
electrodesofarigid rod of glass, means to afford
escape of that part of the glass rod which has
been sufliciently acted on by the heat from
the arc, means which will prevent downward
movement of said glass rod while the latter
is 1n a rigid state, a weight to cause descent
of the electrodes, a connection between the

glass rod and the weight so that such descent

1s governed by said glass rod, guide-tubes for
the electrodes, means to normally prevent the
electrodes dropping out of their guide-tubes,
and a guide-tube to support the glass rod
throughout its length in order to prevent buec-
kling or breakage thereof, substantially as and
for the purposes hereinbefore set forth.

5. Inanelectric-arc lamp wherein the elec-
trodes are arranged with their burning-points
directed downward; the combination with such
electrodes of a rigid rod of fusible material,
means to atford escape of that part of the
fusible material which has been sufficiently
acted on by the heat from the arc, a stop
such as J comprising a metal tube sleeve or
socket having means at the top thereof for at-
taching same to the lamp and provided at its
lower end with a bent tongue or extension
such as y' which interposes in the path of
travel of the fusible rod such as K through
the tubular part of said stop, means to cause

descent of the electrodes, a connection be-

tween the rigid material and the means to
cause descent of the electrodes so that such
descent is governed by said rigid material.
guides for the electrodes, means to normally
prevent the electrodes dropping out of their
guides, contact-making devices to normally
bear against the electrodes and convey cur-
rent to the latter near their burning-points,
and a guide to support the fusible material
throughout its length 1n order to prevent bue-
kling or breakage thereof, substantially asand
for the purposes hereinbefore set forth.

6. Inan electric-arc lamp wherein the elec-
trodes are arranged with their burning-points
directed downward; the combination with such
electrodes of a rigid rod of glass, means to af-
tord escape of that part of the glass rod which
has been sufficiently acted on by the heat from

the arc, a stop such as J comprising a metal
tube sleeve or socket having means at the top
thereof for attaching same to the lamp and

provided at its lower end with a bent tongue.

or extension such as ;” which interposes in
the path of travel of the fusible rod such as
K through the tubular part of said stop, a
welght to cause descent of the electrodes, a
connection between the glass rod and the
welght so that such descent is governed by
sald glass rod, guide-tubes for the electrodes,
means to normally prevent the electrodes

dropping out of their guide-tubes, contact-

making devices to normally bear against the
clectrodes and convey current to the latter
near their burning-points, and a guide-tube
to support the glass rod throughout its length
in order to prevent buckling or breakage
thereof, substantially as and for the purposes
hereinbefore set forth.

7. In an electric-arc lamp wherein the elec-
trodes are arranged with their burning-points
directed downward; the combination with such
electrodes of a rigid rod of fusible material,
means to afford escape of that part of the fusi-
ble material which has been sufficiently acted
on by the heat from the are, a stop such asJ
comprising a metal tube sleeve or socket hav-
Ing means at the top thereof for attaching
same to the lamp and provided at its lower
end with a bent tongue or extension such as
7 which interposes in the path of travel of
the fusible rod such as K through the tubular
part of said stop, means to cause descent of

the electrodes, a connection between the rvigid -

material and the means to cause descent of the
electrodes so that such descent is governed by
sald rigid material, guides for the electrodes,
means to normally prevent the electrodes
dropping out of their guides, and a guide to
support the fusible material throughout its
length in order to prevent buckling or brealk-
age thereof, substantially as and for the pur-
poses hereinbefore set forth.

3. In an electric-arc lamp wherein the elec-
trodes are arranged with their burning-points
directed downward; the combination with such
electrodes of a rigid rod of glass, means to af-
tord escape of that part of the glass rod which
has been sufliciently acted on by the heat from
the arc, a stop such as J comprising a metal
tube sleeve or socket having means at the top
thereof forattaching same to the lamp and pro-
vided at its lower end with a bent tongue or ex-
tension such as y" which interposes in the path
of travel of the fusible rod such as K through
the tubular part of said stop, a weight to cause
lescent of the electrodes,a connection between

the glass rod and the weight so that such de-

scent 1s governed by said glass rod, guide-

tubes for the electrodes, means to normally

prevent the electrodes dropping out of their

guide-tubes, and a guide-tube to support the

glass rod throughout its length in order to

prevent buckling or breakage thereof, sub-
i
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stantially asand for the purposes heremnbefore
set forth. ‘

9. Tn an electric-arc lamp wherein the elec-
trodes are arranged with their burning-points
directed downward the combination therewith
of a stop such as J comprising a metal tube
sleeve or socket having means at the top there-
of tor attaching same to the lamp and pro-
vided at its lower end with a bent tongue or
extension such as s/ which interposes in the
path of travel of the fusible rod such as Is

785,516

through the tubular part of said stop, sub-
stantially in the manner and for the purposes
hereinbefore described with reference to and
as illustrated in the drawings hereunto an-
nexed particularly Figs. 4, 4" and 5.

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

CHARLES OL1VER.

Witnesses:
Hexry BIRKBECK,
Herpirt D. JAMESON.
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