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UnNiTED STATES PATENT OFFICE.

WILLIAM JANDUS, OF CLEVELAND, OHIO.

[ELECTRIC-ARC LAMP.

S’"“ECIFICATION formmg part of Letters Patent No 43,445, da,ted July 23 1895.
| | Apphcatmn filed Deeembm 19, 1804, Serml No. 532,314, (No model.)

To all whom ¢t may concern:

Be it known that I, WILLIAM JANDUS, a citi-
zen of the United States, residing at Cleveland,

county of Cuyahoga, and State of Ohio, have

invented certain new and useful Improve-
ments in Electric Lamps, of which the follow-
ing is.a specification, the principle of the in-
vention being herein explained, and the best
mode in which I have conteimplated applying
that p11ne1ple, so as to distinguish 1t from
other inventions.

The annexed drawings and the following
description set forth in detd,ll one mechamcal
form embodying the invention, such detail

construction being but one of Various me-
chanical forms in which the prmclple of the |

-Invention may be used.

20

20

35
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In said annexed drawings, Figure I repre-
sents an axial section of the upper portion of

‘my improved electric lamp; Fig. II, an axial

section of the lower portion of said lamp; Fig.

I1I, a side elevation of the upper portion of
 the lamp removed from its casing and illus-

trating the upper portion of the lamp in axial
section at right angles to the section illus-
trated in Fig. I and illustrating parts of the
magnet-body as broken away and removed;
Fig. IV, a detail view of the device for regu-

lating the amount of resistance. in the main

coil; Fig. V, a perspective detail view of the
spring-contact for the negative conductor in
the lamp; Fig. VI, a perspective view of the
negative - electrode -supporting frame; Fig.
VII, a top view of the rheostat for the nega-
tive-electrode support; Fig. V1II, a side view
of said rheostat; Ifig. IX a top view of the
switch; and Figs. X and XI, detail views, re-
spectively, of the carbons in an ordinary arc

lamp and in my lamp, illustrating the cond1

tions of the are in said two form%

The lamp has an axial electrode-containing
tube A, which extends about the entire length

of the upper portion of the lamp and formb
the main frame part of the lamp structure,
to which all other parts are secured or from
which theyaresupported. Thistubeisformed
with a shoulder a,against which the upperend
of the axial bore of a magnet-body B bears.
Said magnet-body consists of an upper annu-

lar portion B’ and a lower annular portion B?,

connected by two or more vertical wall por-
tions B°.

is thus substantially cvhndmeal with more or
less open walls.

truncate conical. A tube b of non-magnetic
metal is seeured around the uppel end of the
conical part of the tubular portion and into

A tubular pmtlon B* is se-
curely jammed into the opening of the upper
_'annular portion of the magnet, and that much
of this tubular portion as projects below the

‘annular upper portion is reduced and formed

55

the opening of the lower annular portion of

the magnet to form an air-tight annular chain-
ber mthm the magnet- bod}, such chamber
being formed between said tube b and the
amal tube A, and decreasing in size toward 1ts
upper end on account of the conical part ot
the magnet projecting down into it.

Asubstant1ally1wht- angled stirrup-shaped

yoke B® is formed upon the under side of the
lower annular portion of the magnet, and has
a central opening, which is conéentric with

the openings of the annular portions, regis-

/0

ters with the axial bore in the truncate coni- -

cal tubular portion, is of the same sizeas said
bore, and fits snugly upon the axial carbon-
eontmnmg tube A, whereby said tube is

aligned abbolutely true in its axial relation to
i the magnet, and whereby the tubular arma-
ture, which plays upon ‘the axial tube and

within the annular chamber of the magnet,

‘will be guided absolutely true in its movement

and wﬂl not be liable to bind within the
chamber. A series coil Cis placed within the

‘walls of the magnet-body and around the tube

b, which forms the outer wall of the annular
ehamber in the magnet. The tubular arma-

tare D isof such dlmensmns thatit will havea
snug. but sliding fit upon the axial tube A

and within the tube b, so that the armature
will have an air- Gllf:hl(}!l to its up-and-down
movements in the annular magnet-chamber.

/5

8o

e

The axial boreof thearmature has a truncate
conical recess d in its upper end, which re-

‘cess corresponds to the truncate conical inner

tubular portion of the magnet. T'he lower
end of the tubular armature is formed with
longitudinal slots d’. A flaring pan d? is se-
cured to the lower end of the armature and
has radiating slots d? which register with the
slots m the a,rma,ture and wwh longitudinal
slots &’ in the axial tube A. bluteh rings

95

ICO

have vertical and radial play in the siots of

The general outlme of the magnet & the tube, armature, and pan, and are 1etamed”
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m their respective slots by means of a ring
-~ d? which passes through said clutch-rings,

and 1s of a sufficient diameter to prevent the
c.utch -rings from dropping into the axial
tube and become caughtin the slots of {he
same when the electrode is withdrawn from
the tube and the slots of the armature vet
register with theslots in the axial tube. The
lower ends of the slots in the axial tube are
some distance above the yoke at the lower
end of the magnet, so that the cluteh-rings
will be thrown outward in the pan when the
armature 1s entirely released and drops down
upon the yoke, whereby the cluteh-rings ecan
offer no resistance to the insertion of the elec-
trode 1nto the axial tube when the lamp is
trimmed. The magnet is drawn up against
the shoulder @ upon the axial tube by means
of anutea® upon the lower secrew-threaded end
of said tube. One terminal ¢ of the series
coil is connected to the positive conductor K

of the lamp by being clamped to a serew-bolt |

e, which passes through the upper annular
portion of the magnet and is insulated from
the same and which has said positive con-
ductor secured to its upper end. The other
terminal ¢’ of the series coil is secured in
contact with the magnet by a serew ¢2, which
enters the upper annular portion of the mMag-
net and thereby causes the magnet to form
a part of the conductor in the lamp. Said
binding-serew ¢* also secures the upper end

of alongitudinally-slotted bar ¢?, of brass, cop-

per, or similar good conducting material, to

the upper annular portion of the magunet, and |

the lower end of said bar is secured to the
lower portion of the magnet. A slide ¢! is
movable upon the slotted bar, and a serew ¢
passes through said slide. The point of said
screw 18 pyramidal or otherwise formed with
edges or ridges, so as to form an insulator
cutter, which may cut away the insulation
from the outer windings of the series coll, and
thus formm a contaect at the winding, against
which it is brought to bear and from which it
has cut the insulation, thereby catting out
the portion of the outer winding of the coil
above the screw and short-circuiting the cur-
rent through the slotted bar to the magnet-
The number of ampére turns of the
coll may thus be adjusted and regulated ac-
cording to the Watt power to be consumed in
the lamp. |

An annular disk I has a downward] y-pro-
jecting neck f at its central opening, and an
imternally-screw-threaded cap 7’ is formed at
the lowerend of said neck. A nut a3 fits upon

the screw-threaded lower portion of the axial
‘tube and supports the cap, neck, and annular

disk, an insulating - washer 72 being inter-
posed between the nut and the under side of
the cap. | | - | |

A brusb-holder G is secured to the lower
end of the axial electrode-containing tube.
sald brush-holder consists of an annular cas-
ing G', the upper internally-rabbeted edge ¢

ceive the externally-serew-threaded flange ¢’

of a cover G? which is formed with a central
serew -threaded opening, which is screwed

uponthelowerend of theaxial tube. A brush-

sapport g% in the shape of an annular disk,
has its outer edge supported upon the rabbet
of the casing, and issecured upon said rabbet
by the flange of the cover.

The outer edge
of said annular disk and the edge of the cen-
iral opening have radiating and registering

k=

notehes ¢° and ¢, respectively, into which

notches brush-rings g° have radiating support

and play. Asthe radiating brushes may pro-

ject from all sides toward the central openinge

through the brush-holder, and as said brushes

form parts of the positive conductor within

tne lamp, (being in contact with the support
and holder, which is in contact with the axial

| tube, which again is in electrical contact with

the magnet-body,) the annular brushes may
have current-feeding contact with the positive
electrode when the latter is inserted through
the brush-holder and into the axial electrod e-
containing tube. o

A negative electrode-supporting frame 1
has an externally-screw-threaded neck /i at |

Its upper end, which neck is serewed into the
Internally-screw-th readed cap '/ of the nega-
tive-conductor disk F. Said disk is connected

to the negative conductor J of the lamp by :

spring-contact 7, adjustably seeured upon a

rod j°, which is secured through and insulated

from the lower annular portion of the mag-
net. 'I'he negative conductor passes throu uh
and 1s insulated from the upper annular por-
tion of the magnet and is secured in contact

with the upper end of the rod /. An insu-

lating-washer I” is placed upon the upperside
ot the negative-conductor digk, for a purpose
which will be explained later, and said washer
1s cut away at the point where the spring-con-
tact projects to bear against the disk, as
clearly illustrated in Fig. V. A ring 11’ is
formmed at the lower end of the negative elec-
trode-supporting frame concentrie with the
neck of said frame and with the axis of the
entire lamp structure. Said ring has a cir-
cular interior shape with notehes N/ at points
of its ecircular intevior, four equidistant
notehes being illustrated in the drawings and
beingillustrated as formed by outward bulges
of the ring. S |
The negative electrode K is secured in a
negative-electrode holder I. by means of a set-

Ro

#1e

100
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115
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serew /, which enters the axial socket of said

holder. Said axial socketisintersected at ity
lower portion by a slot I’ of greater width
than the diameter of the socket, which slot
gives access to the socket for the purpose of
adjusting the carbon in the socket and for the
purpose of removing the negative carbon

from the same, if the carbon should become

stuck in the socket or burned down to the
upper end of the socket, so that it cannot be
removed from the latter at the upper end of
the same. o

of which is internally screw-threaded to re- I A rheostat M has an axial sleeve 72 in me-

I2C

130
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tallic contact with the electrode-holder 'a,nd

adjustably secured upon the latter by means
of a set-serew m’, passing through a collar m?,
at the lower end of the sleeve. The axial

sleeve of the rheostat has a lateral flange 3°
projecting outward from near its lower end.

A cylindrical casing m*, of so much greater
interior diameter than the exterior diameter

~of the sleeve as to leave an annular space be-

iqe

20

tween the casing and sleeve, hasan inwardly-
projecting ﬁa,nﬂ‘e me, thlou'ﬂ'h which passes
serews m® which pass throun'h and are insu-
lated from the foot-flange ‘m® of the inner
sleeve. The two flanges are insulated from

each other by means of an 1nsulat1nfr-washer"'_
The cylindrical casing is formed with

me.
short lugs m® and lon ﬂ'erlun's m’ at points cor-
respendmﬂ to the notches in the ring of the
negative-electrode-supporting frame, so that
the rheostat may be inserted through the ring

from below, with the short upper lugs moving

upward threuﬂh the notches, whereupon the
rheostat may be turned to bring the lugs to
bear against the upper and lower edge of the
ring .‘:‘Lt-peints between the notches, thereby

securing the rheostat and negative carbon-

holder in said ring. For the purpose of pre-

~venting the rheostat from being turned so far

30

around that the lugs will again be brought to
register with the notches, the lugs are pref- |
erably connected by vertical ribs m!% one of

which may strike a stop-serew 2 upon one of

- the circular portions of the interior of the

35

4.0

45
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ring. The long lugs serve to prevent the
rheostat from being pushed too far upthrough
the ring. An annalar cylinder M’, of a com-
pound'eontammﬂ'earbon is placed w1th1n the

annular space between the casing and axial

sleeve and is insulated from the surfaees of
the same by insulating-sleeves m'.

- The lower end of the resistance-cy lmder M’

is in contact with the inwardly- pro,]eetmg_1

flange of the casing, and the upper end of the

eylinder is in contact, near the inner edge,

with a hub m™, projecting downward from an
annular disk m®, screwed upon the upper end
of the axial sleeve. The hub of the annular

disk is the only portion of the same which is

in direct contact with the resistance- cylinder,
as an insalating-washer m! is interposed. A
number of screws m', however, pass through
the annular disk and the insulatinﬂ'-washer
and one or more of said screws may be screwed

down againat the end of the reeleta,nee cyl-
inder.

Asthe outer casing of the 1heostat isin me- |

tallie contact with the negative-eléctrode-sup-
porting frame, which forms a part of the nega-

tive conductor of the lamp, and the lower por-

tion of said casingisin electrical contact with
the lowerend of the resistance-cylinder, while
the upper end of said resistance-cylinder is

. electrically connected to the negative-elec-

trode holder, the current will pass through
sald holder, the axial sleeve and annular disk,
the resistance-cylinder, the casing, and. the
eleetrode-supportmfr frame to the negative

| with two inter posed yielding washers n/.

eondueter,' and the 'e};tent of electrical con-
tact with the resistance-cylinder and -counse-

quently the amount of resistance to the pas-

.sage of the current through the resistance-

cylinder, which forms the resistance element,

may be increased or decreased by placing a
smaller or greater number of the contact-

serews m® in contact with the resistance ele-
By these means the relative resist-.
ances of the are and rheostat may beadjusted.

ment.

A ﬂ*lebe N, which forms the outer arc-in-

elosmn' ehambel has the edges of its topopen-

ing clamped between two metalhe washers 1
The
lower metallic washer rests upon a flange 72,
projecting outward from the neck 7 of the

negative-electrode-supporting frame, and a
nat n? upon the external screw-thread of said

‘neck serves to draw the washers together to

clamp the edge of the globe. The bottom

“opening of the globe is formed with an out-
wardly-flaring flange n° against the under
side of which a flange 0 upon a yleldingly-

supported cover O may bear. Said cover
slides upon an insulating-handle L/, secured
upon the lower end of the negative-electrode
holder, and has a coiled spring {* bearing up-
ward against it to force the cover yieldingly
againstthe flared bottom opening of the globe.

The negative-electrode holder is formed
with an upwardly-projecting flange [°, which

7s

S0

forms a seat for a circumiferentially-grooved

lower neck p of a globe P of substantially-ey-
| lindrical outline. A set-screw{*passesthrough

the flange of the seat and enters the groove
in the neck, thus securing the globe in its seat.
The upper end of the globe, which forms the
inner arc-inclosing chamber, 1s formed into a

peripherally-grooved neck p’, over which fits

a downwardly-projecting flange ¢ of a cover
(Q, which fits inside the neck. The cover 1s
cup-shaped and hasan opening in 1te bottom,
which is partly covered by a washerg’,throug ol
which the positive carbon passes. ,The top of

the cup-shaped cover is covered by a disk ¢*

secured in the rabbeted upper edge of the
cover. A tube ¢®passesthrough the disk and
serves as a passage and guilde for the upper
carbon.

central opening of the washer are inwardly

The upper edfre of sald tube and the

I100

IT§

beveled, so thatthe earbon will meet with no

resistance when passed through the tube and
washer. A set-screw ¢* passes through the
flange of tne cover and engages the groove in

the neck of the globe, so as to retam thecover
in- posmon

The positive carbon R 18 qeemed in the end -

of a carbon-sheath R’, said sheath having a
socket at one end, Whleh is closed by a paltl- |
tion 7 in the sheath, so as to prevent draft
from passing upward through the tubular

carbon. 1 prefer to use a fubular carbon

which has very thin walls, the cross-sectional

area of the axial bore of the carbon being

= frreetel than the cross-sectional area of the

solid portion of the carbon.

125

130

A cap A'is serewed upon the uppel end of
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the axial tube A of the lamp structure, and a | portion of the lever, and which has a knob

screw-bolt A” passes through said eap and has

1ts head clamped between the upper end of

the axial tube and the cap by the latter,
being, however,insulated from the axial tube
and cap by insunlating-washers and packing
a'.  Aring 5 is clamped upon the axial tube
by means of a nut s upon the threaded upper
portion of the tube, two metallic washers s’
and s being respectively ahove and below the
ring and insulating-washers s® between the
ring and metallic washers. The nut forces
the ring and washers toward the cap A’ and
thereby clamps the ring.. The ring is insu-
Iated from the axial tube by a sleeve s! of in-
sulating material. The ring hasan upwardly-
bent arm $° projecting from its edge, and has
two downwardly-bent arms s® and s7 diamet-

rically opposite each other and at right angles

tothe upwardly-bentarmn. A doubled sSpring

§° 18 secured to the upwardly-bent arm and is

insulated from the same by an insnlating-
plate s”. T'wo contact-plates T and T are se-

cured to the downwardly-bent arms s° and s7

and are insulated from said arms by insulat-
ing-plates ¢ and ¢. The leads U and U’, re-
spectively the negative and positive lead, are
respectively connected to the downwardly-
bent arm s° and to the contact-plate T’. The
binding-serew % which secures the negative
lead, is inserted through the contact-plate T
and the arm s° insulated from the former and
I contact with the latter, and the positive
lead issecured to the contact-plate T in direct
contact with the same by a binding-serew 77

I'he positive conductor K of the lamp is
connected in contact with the contact-plate
by meansof a binding-serew a, and the nega-
tive conductor J of the lamp is connected in
electric contact with the downwardly-bent
arm s by a binding-serew &, inserted th rough
and insulated from the contact-plate I’ and
1in contact with the arm s%. A contact-bar 1™
Is pivoted at its middle upon an insulating-
sleeve @, and a switch-lever T% is pivoted
above sald bar, the insulating-sleeve being so
stepped as to admit of said bar and lever
turning without one interfering with the
movement of the other. The edge of the
central portion of the contact-bar whieh pre-
sents toward the doubled spring is formed
with a segmental noteh #* extending from near
one arm ol the barto a point slightly beyond
the middle of the distance between the two

arms. T'he switch-lever is formed with & Seg- |

mental slot 2 opposite the handle portion of
the lever and slightly shorter than the noteh
Inthecontact-bar,with whichnotch it registers
andis concentric. A connecting-arm £ is niv-
oted at one end to-the free end of the doubled
spring and has a pin ¢ projecting upward
from its other end, which pin projects into
and slides in theslot in theswitch-lever. The
end of the arm slides in the noteh of the con-
tact-bar and may engage the shoulders at the
ends of said notch. The switeh-lever has a
handle /% which is insulated from the central

~washer ¢° placed against it from above.

for manipulating it.
switch-lever are retained upon the insulated
sleeve of the screw-bolt by a washer {1 and

Imsulating-washer ', held downward by a nut
One arm of the con-

' upon the screw-bolt. _
tact-bar is provided with a stop-shoulder £,
which may bear against the edge of the con-
tact-pilate with which its end is in contact,
or both arms may be provided with such stop-

shoulders, the objectof the shonlderorshoul-

ders being to stop the contact-bDar with its

ends in electriec contact with the contact-
plates.

T'he entire lamp structure abovethe
globe 1is inclosed in a casing which is sup-

ported by the parts of the lamp structure.

1'he lower portion of said casing consists of a
cylindrical casing V, formed with offsets 2
and v” at its upper and lower ends.  Said cy-

lindrical casing V surrounds the yoke of the

magnet and the armature, and its offsets bear
respectively against an insulating-washer 3’
upon the under side of the annular portion
of the magnet and the insulating-washer I,

A canopy V' expands over the brush-holder
and bears against the top of the outer globe.

Acylindricalcasing V? surrounds the magnet-

bDody and rests with an offset »? upon an off-

set v%, formed at the upper edgs of a flange
v* of the lower cylindrical casing above the

The contaet-bar and

75
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offset v, which bears against the magnet.

Sald flange v* is formed with ventilating-
openings v°,and the upper portion of the up-

ings v% so that the magnet and eoil may be
properly ventilated and thereby kept suffi-

cicntly cool. Aecanopy Vihasan offsete”, with

which it rests upon the upper edge of the up-
per cylindrical casing. A eylindrical casing
V*is secured to the central opening of this
canopy and has a funnel-shaped casing V3 se-
cuared to its upper end. A canopy V¢ is se-
cured with its central opening upon the screw-
bolt A* and overhangs the upper edge of the
funnel-shaped casing, a space being formed
between the overhanging portion of the can-
opy and the upper portion of the funnel-
shaped casing, in which the switeh-handle
may have play, as illustrated in Fig. 1. The

canopy rests upon the nut £ which secures

the switeh mechanism and has an insulatin {r-

small eap V7 fits npon the bolt against said
vasherandaneye V9 having aserew-threaded
hole in its periphery, is screwed upon the up-

and canopy and serving as a means for sus-
pending the lamp.

In practice the lamp is suspended by its
eye and the leads are inserted through the
upper canopy and respectively connected to

the transverse conductor formed by the ring

> and its arms and to the opposite contact-
plate of the switeh, as illustrated in Fig. T11.
T'he lamp 1s constructed to operate on a con-

stant-potential cireuit, and anumber of lamps
' will, consequently, be connected to the main

A

per end of the bolt securing said cap, washer,

TOO
-per eylindrical casing has ventilating-open- -
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conductors in multiple are.
is not buarning, the circuit of the lamp 18

_ broken, as the connection between the leads

with the contact-plates.

thromrh the lamp is interrupted by the con-
taet-bar of the switch being out of contact

‘When the current is

- tobe turned into the lamp, the switeh-handle

o

20

is turned so as to bring the end of the seg-
mental slot in the swueh lever to bear against

the pin of the arm pivoted to the spring and |

thereby force sald spring open. "The moment
sald pin passes the central line between the
fulerum of the _sm_teh lever and the end of the

spring the latter wil]l force the end of thearm |
against the shoulder of the segmental notch
in the contact-bar, throwing the latter over to

engage the contact-plates, as iliustrated in
IFigs. IIT and 1X, the pin of the pivoted arm
sliding in the segmental- slot of the switeh-
lever without moving the same. 'The switch

is opened by reversing the above-described

movement, which will throw the contact-bar
out of contaet with the contact-plates. When
the circuit is closed in the lamp by theswitch

posﬂwe lead throuc-*h the contact-plate T/, the
contact-bar and the opposite contact- _pla,te T

to the positive conductor, which is secured to |
- The positive conductor

sald contact-plate. |
conveys the current throngh the coil of the
magnet, energizing the latter, to the magnet-

- body and axial tube A, which parts thus form

..40
45
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a part of the conductor in the lamp. The |

carrent passes through the axial tube to the
brushes, which convey the current to the posi-
tive elecmode passing between them. From

- 1he positive electrode the current forms the

arcordirectly passesto the negative electrode,
from which it passes through the holder for
the same and through the rheostat, the nega-
tive-electrodesupport,thenegative-conductor

disk F, the spring-contact, and the negative |

eonduetor to the transverse conductor S,
which conveys the current to the negative
lead across the top of the lamp. The are is
formed by the magnet raising the armature
and its clutches, whereby the positive elec-
trode is raised. The ring d°, which retains

1he clateh-rings, is free to have vertical play
upon the armature, and may therefore move

up and down with the clutch-rings, so as to

- insure their correct horizontal alignment, and

55
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to control the rings so that they will all clamp
the electrode at the same time.

"The resistance device of the rheostat is

formed from a compound of carbon and some
refractory and non-conducting material,such
as fire-clay, sald material being finely com-
minuted -and intimately mixed, whereupon

‘the tubular body is suitably molded and sub-

sequently dried and baked. As carbon is

- non-volatile, and the rheostat is exposed to a

high degree of heat in the outer arc-inclosing
chamber, I prefer to employ carbon as the

conducting material in the resistance-body;

but if the rheostat i8 less exposed to heat any

other conductm in a ﬁnely-eommmuted form

When the lamp |

may be employed in plaee of the carbon. The
proportion of the conductor to the refractory
non-conduetor may be varied according to the
degree of resistance desired. 'The ﬁnely -COm-
minuted conductor, being embedded through-

out the refractory and non-eonducting mass, .

will be protected against oxidation by sald
refractory and non-conductmn‘ mass, as air

will be mechanically emluded from the con-

dncting particles by the surrounding mass.
The remstanee body of the rheostat will con-
sequently not be affected by the heat to which
it is exposed by being iunclosed within the
outerarc-inclosing thl,l]_'lbel‘ in ahighly heated
atmosphere. The rheostat is not liable to be
injured by accidental exposure to a current
of excessive strength, as its structure is such
that it will not be affected by a high tempera-

tare caused by such excessive cmrent

792
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The entire lamp structure issupported from

the axial electrode-containing iube and 1its.

screw-bolt, the outer casing ‘bein;;.-: also sup-
norted from said tube through the lower cyiin-

“drical casing, being clamped between the
being closed, the current will pass from the

lower end of the magnet and the negative
conductor-disk F, which, in its turn, 1s sup-
ported by the nut upon bhe lower eud of the

axial tube. This entire construction renders
the lamp structure rigid and durable. The

go
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top of the outer arc-inclosing chamber is

closed air-tight, and nocommunication can

take place with the interior of the lamp
structure, excepting  through the brush-box
and-the axial tube. The ldtter is, however,

100

closed air-tight at its upper end and- closed |

at all other points - excepting at the slots
through which the elutches DPOJeCt T'he

-ehamber surrounding the clufches is closed

air-tight by the lowel cylindrical casing and

105

its'washels, and any communication which -

might be established through the spaces be-

tween the armature and the axial tube and
the magnet-tube is cut off by the air- tight fit

of said tube to the tubular portion and the

upper annular portion of the magnet, and by

the air-tight fit of the tubular pmtmn of the

magnet-upon the axial tube. The bottom of
the outer arc- -inclosing chamber is closed by

110
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a downwardly and outwaldly yvielding cover

O, which acts as a safety-valve to permit of
free outlet for the air or gases contained 1n
the outer chamber, so that explosions of the

“contents of thechamber will be prevented, all

expansion of the contents of the chamber be-

ingaccommodated by free outlet for such con-

tents. The outwardly flaring flange around
the bottom opening of the f-rlobe wﬂl Serve as
a water-shed, preventing wfmter fromentering
the joint between the clobe and the yleld—
ing cover when the ]dmn is employed in the

open air or wherever it may be exposed to

rain, snow, or condeunsation of woisture upon
the &I]I‘chGB of the globe. The inner are-in-
closmﬂ' chamber is clo.sed tight, but not air-
tight. The lower end of the globe fits upon
its seat in the upper end of the negative-elec-

trode support, and the upper end is partly
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closed by the cover, the washer in the cover, | structed movement

and the disk having the central tube. When
the are is formed, the air within the inner
arc-inelosing chamber becomes rarefied or
expanded, and the heated surplus is dis-
charged into the outer chamber, where, by
virtue of its great levity, it finds its level in
the uppermost portion of said chamber, dis-
placing a corresponding volume of cold air
through the outwardly-yielding closure in
the bottom of the outer chamber. The pro-
duet of combustion of the carbon and oxygen
In the inner arc-inclosing chamber is CO,
(carbon binoxide), which subsequently be-
comes CO (carbon monoxide). This gas, to-
gether with the highly-expanded nitrogen of
the decomposed air, protects the ecarbon-
points from rapid combustion. Fluctuations
of the current and potential in the circuit
will cause fluetuations in the temperature
of the are and consequently expansion and
contraction of the heated contents of the in-
ner arc-inclosing chamber, and a consequent
outflow and inflow of gases out of and into
the same. As this process continues, the
ouler chamber becomes filled with hot, chemi-
cally-inert gases, which seek a higher level
on account of their levity, and exclude the
heavier cold air which escapes through the
outlet provided in the bottom of the outer
chamber by the outwardly-yielding closure.

- Finally, these inert gases (chiefly nitrogen)

Crd
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surround the inner are-inclosing chamber, so
that subsegent readjustment of pressure, be-
tween the two arc-inclosing chambers takes
place between these chemically-inert gases, to

.

the more or less perfect exclusion of oxygen,
which can only gain access to the outer cham-
ber by a very slow process of diffusion through
a very limited inlet. The incident fluctua-
tions of current or potential in the eirenit
cause expansion and contraction of the con-
tents of the inner arc-inclosing chamber and
consequent outflow and inflow of gases out of
and into said chambers. Such disturbances
tend to adjust themselves in the direction of
the least resistance, which in this lamp is at
the top of the inner chamber, where the open-
ing presents less obstruetion to fluctuations
in the gaseous contents on account of the
passage for the electrode than at the bottomn
where the globe rests lat uponitsseat. Con-
sequently, the adjnstment of the gaseous con-
tents of the chambers will principally take
place at the top of the chambers where the
more highly-heated and consequently more
inert gases are located, which are nearly if
not entirely free from oxyvgen. |
FFrom the foregoing it will be understood
that the object of the outerglobeis not merely

o protect the inner and arc-inclosing globe,

but to furnish a reservoir or envelope of inert
gases which surrounds the are-inclosing globe
and excludes the admission of oxygen thereto |
and to the arc burning within it.

The arc-inclosing globe must be so con-
siructed as to allow of the free and unob-

surround and protect such inner globe,

543,445

feeding-carbon. This is essential to the pro-
duction and maintenance of an arcof uniform
brilliancy and length. The regulating mech-
anism of an arelamp is at all times in action,
serving to raise or lower the feeding-earbon
everso little as may be necessary to compen-
sate for fluctuations of current strength anil

slight imperfections in the carbong, and to

feed the carbons by insensible degrees to com-
pensate for their gradual consumption in
burning. IHence it is obvious that unless

some provision is made for practically ex-

cluding the outer air and moisture from the
arc-inclosing globe, such an amount of oxy-

and adjustment of the

80

gen would find ingress through the opening

provided of necessity through or into the
globe for the free adjustment and action of
the feeding-carbon, as would result in the
rapid oxidation and consumption of the car-
bons. Inmyimprovedlamp the outerair and
moisture i1s practically excluded from the arc-
inclosing globe by means of the intervening
reservoir or envelope of inert gases which
This

)o

outerand surrounding envelope of inert gases

18 maintained by making or connecting the

outer globe in. such a manner as that it will
exclude moisture therefrom and prevent any
appreciable upward draft of air through it.
If openings of any considerable size were
formed or permitted to exist in both the top
and bottom of the outer globe the latter would
serve as a chimney and cause an upward
draft of air through it, which would operate
to drive out such a portion of the gases gen-
erated by the arc and admit such a guantity
of oxygen as would result ina comparatively-
rapid oxidation and consumption of the car-
bon-electrodes. -
- Whilel have shown and deseribed one form
of construction of inner and outer globe Dby
which an upward draft of air through the
space between them is prevented and by
which moistuare is excluded, I do not restrict

t myself to the particular construction and ar-

rangement of parts shown and deseribed.

If desired, tubular earbons having a very

thin wall may be used in lieu of the ordinary

00
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solid carbon. When tubular carbons are used

In my Improved lamp, the arec will travel

around the lower edge of the earbon, but such

travel of the arc will not affect the steadiness

or the uniformity of the light to any percep-
tible degree asg the arc is considerably longer
than the arc of an ordinary arc lamp, and the
radiation of light is consequently not mate-
rially obstructed by the carbons. To show

the difference between the 1lluminating ac-

tions of solid ecarbons as used in the ordinary
arc lamps, and of a tubular positive earbon
in my improved lamp, Figs. X and XI re-
spectively 1llustrate the ends of such carbons
with the lines of radiation indicated by dot-
ted lines. It will be observed that the arc of
myimproved lamp is considerably longer than

| the arc of an ordinary lamp, and this abnor-
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mally-long are is maintained by reason of its | carbon holder.

being inclosed within and protected by the
compalatwely air-tight arc-inclosing globe.
By increasing tie lencrth of the are its resist-
ance wiil be 1110reased with the result that it

will require an melea,sed voltage of the cur-
The are of a lamp 1n

which no provision is made for exeluding the
outer air from the burning carbons or dmaﬂly

requires a cuarrent of from forty-five to fifty

volts, and hence when such lamps are used
on an ordinary incandescent lamp-¢ircuit usa-
ally employing about one hundred and ten

volts, a resistance must be included in series
with the lamp in the multiple - arc branch
across the mainsto reduce thecurrent through

~the lamp, although the employment of %uch

a resistance involves a useless expenditure ot
current energy. Now byemploying arc lamps
capable of maintaining along are of high volt-
age, the resistance in the c1reu1t may be COT-

respondingly reduced. If the conditions are
such that a lamp may be operated with an are
requiring a eurrent of one hundred and ten

volts to maintain it, then any such added re-
sistance in the same multiple-are brangh cir-
cuit may be altogether dlqpensed with, and if

the conditions are such that 1t 1s 1mp0551ble
- to maintain an arc of a length suificient to re-
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it stops the sheath.
quently, ¢

quire a current of more than, say, eighty

volts, then a resistance should be inclnded in
series with the lamp for conbummg the other
twenty-five volts.

The carbon-sheath and the washer in the
cover for the inuner arc-inclosing chamber
serve as a cut-out for the lamp. . When the
positive
an extent that the lower end of the carbon-

%heath reaches said washer, the sheath will
be stopped, as the opening of the washer is |

of just sufficient size to pass the carbon while

The are will, conse-
oradually increase in length, as the
carbons are consumed, until the dlstemce be-
tween the ends of the carbons becomes 100
oreatforthe maintenance of the arc, when the

_]dtter will break, and.the path for the cur-

rent through the lamp will be obstructed.’
“When the lamp is to be trimmed, the insu-
latmn‘ handle is grasped and the negative

_electmde holder with its rheostat 18 tnmed SO

as to bring the lugs upon the casing of the
latter to ren'lster “with the notches in the
1he09tat-supp01tm§r ring of the electrode- -SuP-
porting frame. The entire carbon-holder,
rheostat, and inner globe may then be re-
moved, the ring of the supportmn"—ffame be-
ing of sach dmmeter that the inner globe will
easﬂy pass through it. The upper carbon
and sheath slips down with the globe, being
supported in the tube upon the cover ot the
same. When the holder, rheostat, and inner
alobe are detached, the interior of the outer
ﬂ'lobe may be cleaned by inserting the hand
with a cloth through the bottom opening of
the globe. The inner globe may be cleaned

and a new carbon inserted in the negative- !

o carbon has been consumed to such

be inserted in the sheath and theleupou in-
serted from above through the tube in the
cover of theinner globe. “The carbon- holder,

A new posuwe carbon may

70

rheostat, and ﬂlobe may now be again lnselted |

into the 011tel olobe, the cmbon sheath and
upper carbon bem

pushed up between the
brushes by the lower carbon. When the long
lugs of the rheostat strike the ring, the car-
bon holding structure may be turned and

again loeked in place. Asthe vertical diame-

ter of the outer globes may vary, the car bon-

holder is admstablv secured in tho rheostat—

the set-serew m’ providing such adjustabil-
ity—sothatthe carbon-holder may beadjusted
to bring the yielding coverto a properfitinthe
flaring ﬂanne of the olobe, when the rheostat

is in its plopelly secured p081t1011 in the ring

of the carbon-supporting frame.
Bv. the term “carbon-holding” strueture

the entwe detachable structure is meant, viz:

the carbon-holder, cover, and rheostat.

Other modes of anplymﬂ' the prinrciple of
my invention may be employed for the mode
herein explained. Change may therefore be
made as regards the meclmmsm thus dis-
closed, plomded the prmelples of construc-

tion set forth respectively m the following

claims are employed.
I therefore particularly point out .-:md dis-

tinectly claim as my invention— |
1. In the art of arc-electric lighting, the

method of protecting the arc and prolonging
the life of the electrodes which consists in sur-
rounding the arc by aninclosed body of chemi-

75
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cally mert gases, and surrounding such in- -

closure by an envelope or mclosed outer res-

ervoir of chemically inert gases, said inner
and outer inclosed bodies eommumcatmn

with one another.

2. In an are- electu‘e Lm]p the combmatlon

with an arc-inclosing globe, of an outer olobe
or chambel sald u‘lobeq bemn* constructed and

arranged to insure and maintain an envelope
or reservoir of chemically inert gases around

and in communication with the body of gas
in the mc-melosm n‘lobe substantially as seL_

forth.

3. In an arc eleetne—lamp, the combmation |

with an arc-inclosing globe, of an outer globe
or chamber eonstructed to insure and main-

‘tain an envelope or reservoir of chemically

inert gasesaround andin communication with

105
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the body of gasin the arc-inclosing globe and

provided with an outwar dly yielding closme |
- substantially

as set forth.
4. In an arc electric-lamp the GOII]blHELtIOll

with an arc-inclosing globe, of an outer globe

or chamber eonstrueted to insure and main-

tain an envelope or reservoir of chemically

mert gases around and in communication with
the body of gas in the arc-inclosing globe the

outer globe or chamber being prowded with:

a detachable portion with which is connected
the lower electtode holder, sub%tantmllv a8
set forth.
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5. 1In an are- electric ]amp the combination =
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with an are-inclosing elobe, and an outer alobe |

or chamber, of a lower electrode-holder de-

tachably secured to a support rigidly con-

nected with the lamp frame, and an outwardl y
5 yielding wvalve, connected with the lower
- electrode holder,substantially as set forth.

0. In anelectric-lamp the combination with
that portion of the lamp structure inclosing
the feeding mechanism, of a lower elactrode
supporting. franie, a clobe surrounding the
frame and secured thereto, the latter hein 1)
detachably secured to the lam D structure out-
side of the globe, substantially as set forth.

7. In an electriclamp the combination with
that portion of the lamp structure in which
the regnlating mechanism is contained, of a

1O
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lower electrode supporting frame an outer

globe and an arc inclosing globe both con-
nected with said frame, the latter being pro-
vided with a connection outside of the globe
whereby it is detachably secured to the up-
per portion of the lamp structure, substan-
tially as set; forth. | |

5. Inanelectric lamp, the combination with -

25 a lower electrode supporting frame formed
with an opening at its lower end, of an elec-
trode holding struecture having means for
locking it in said opening, and an arc inclos-
uresupported uponsaid structure and of such
diameter that it may be inserted throy oh the
opening of the frame, substantially as set
* forth. .

. Inan electric lamp, the combination with
a globe having an opening at its bottom and
alowerelectrode supporting frame withinsaid

globe and formed with an openingat itslower |
end registering with the bottom opening of

the globe, of an electrode holding structure
having means for locking it in the opening of
the frame,and an are inclosure upon said
structure and of such diameter that it mnay
be inserted through the opening of the frame,
substantially as set forth. | |
10. In an electric lamp, the combination of
a globe having an opening at its bottom, a
lower electrode supportin o I'rame within said

4.0

globe and formed with an opening at its lower

end registering with the bottom opening of
the globe, an electrode holding strueture hav-
ing means for loeking it in the opening of the
frame, an are inclosure supported apon the
upper end of the electrode holding structure
and of sneh diameter that it may be inserted
through the opening of the frame, and a cover
which fits in the bottom opening of the globe
and is secured outwardly yilelding upon the
lower end of the electrode holding structure,
substantially as set forth.

11. Inan electric lamp, the combination of
a lower electrode supporting frame having a
horizontal ring at its lower end formed with
notches in its interior perviphery, and a lower
carbon holding struetare provided with lugs
which register with and may pass through the
65 notches in the ring and rest upon the upper
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cdge of the same when the structure is partly

rotated in the ring, substantially as set forth.
12 In an electrie lamp, the combination of
a lower eleetrode supporting frame havin o a

horizontal ring at its lower énd formed with

notehes in its interior periphery, and a lower
carbon holding structure provided with u pper
lugs which register with and pass throueh the
notches in the ring and rest upon the u pper
edge of the same when the structure is partly
rotated in the ring and with lower lugs which

cannot pass through tke notches and bear

againsy the lower edge of the ring, substan.
tially as set forth.

15. In an electric lamp, the combination of
a lower electrode supporting frame formed
with an opening at its lower end, a globe sur-
rounding said frame and formed with a Dot-
tom opening, a lower electrode holder, a cover
for the bottom opening of the glohe and SUup-
ported upon said holder, and a part acjust-
ably secured upon the lholder and provided
with means for locking it in the opening of
the supporting frame, substantially as set
forth. |

an arc inclosing chamber, an electrode S1-
porting frame within said globe and forming
a part of onelamp terminal and formed with
a ring at itslowerend, a tubnlar rheostat hav-
Ing means for securing it in said ring and hav-

14, In an electric lamp, the combination of -
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Ing one of its terminals in contact with the

frame and an electrode holder secured in the

rheostat and in contact with its other termi-

nal, substantially as set forth.
15. Inanelectriclampthe combination with

1OC

the lower electrode holder and a supporting

irame, of a rheostat interposed between the

electrode holder and supporting frame, said

rheostat comprising an inner and an outer
casingand an intervening resistance material,

substantially as set forth.,

16. A rheostat eonsisting of an axial tube, a
casing attached to but insulated from said
tube, an annular eylinder essentially com-
posed of a refractory and non-conducting sub-
stance and a finely comminuted conduector in
Intimate commixture therewith and inter-
posed between but insulated from the tube
and casing but in electrical contact with one
end of the casing, an annular disk upon the
opposite end of the tube and having a central
hub in contact with the resistance cylinder,

and contaet serews in said disk and capable

of being brought into contact with the end of
the resistance eylinder, substantially as sat
forth. | |
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17. In an are electrie lamp the combination -

with an are inclosing globe of a cap provided

with a tube and a floor, and a washer seated
upon tne floor and having a lateral adjust-
ment thereon, substantially as set forth.

15. Inanelectriclampthe combination with-

a globe having an opening formed in its lower
endandanoutwardly flaring depen ding flange
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~through it and with longitudinal and radial
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encireling said opening, of a cover provided
with a eorrespondingly outwardly flared edge
or rim which seats upon the depending out-
wardly flaring flange on the globe, substan-
tially as set forth.,

19. In an electric lamp, the combiuation of-

an armature formed with an axial passage

slots into such passage, a ring having longi-
tudinal play upon said armature, clutch rings

having play with. and upon said ring in the

slots of the armature, and inclined surfaces
secured to the armature and against which
the outer edges of the clutch rings may bear,
substantially as set forth.

20. The combination with a pivoted switeh

- contact bar provided with opposing shoulders;

20

a spring and an actuating link pivoted at one
end on the spring while the free end engages
the contact bar, of an actuating lever con-
structed to engage the actuating link and

move its free end to the opposite sides of its

dead center substantially as set forth.

21. The combination with a pivoted switch }

contact bar provided at one edge with a seg-
mental bearing having shoulders at its oppo-
site ends, and an actuating lever also provided
with a segmental bearing having shoulders at

1ts opposite ends, of a pivoted actuating link

30 the free end of which engages the said seg- |

mental bearingson the switch contact bar and
the actuating lever, substantially as set forth.

22. The combination with a pivoted switch
contact bar provided on its edge with a seg-
mental bearing having shoulders at its oppo-
site ends, and an actuating lever pivoted con-
centrically with the switch contact bar and

t
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provided with a similar bearing and shoulders,

of a pivoted actuating link or bar, a spring
for imparting an endwise movement to the
actuating link orbarinany of its adjustments
and serving to positively move the contact bar
to its open or closed positions, substantially

| as set forth.

23. In an arc-electric lamp the combination
with an are-inclosing globe, of an outer globe

or chamber fitted air-tight at its upper end to
the lamp, said globes being constructed and

arranged to insure and maintain an envelope
or reservoir of chemically inert gases around
and in ecommunication with the body of gas

40
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in the arc-inclosing globe, substantially as set

forth. |
In testimony that I elaim the foregoing to

‘be my invention I have hereunto set my hand

this 15th day of December, A. ID. 1891.

WILLIAM JANDUS.
Witnesses:

WM. SECHER,
DAVID T. DAVIES. .
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