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{UNITED STATES

PaTenT OFFICE.

ELIOU THOMSON, OF SWAMPSCOTT, AND CHARLES E. HARTIHAN, OF LYNN,
MASSACHUSETTS, ASSIGNORS TO THE GENERAL ELECTRIC COMPANY,

OF NEW YORK.

ELECTRIC-ARC LAMP.

SPECIFICATION forming part of Letters Patent No. 667,107, dated January 29, 1901,
Application filed November 4, 1897, Serial No. 667,419, (No model.)

To wll whom it may concerre:

Be it known that we, ELIHU THOMSON, re-
siding at Swampscott, and CHARLES E. HAR-
THAN,residing at Lynn,in the county of Essex,
State of Massachusetts, citizens of the United
States, have invented certain new and useful
Improvements in Electric-Are Lamps, (Case
No. 641,) of whichthe following is a specifica-
tion.

The present invention relates to arc-lamps,
aud more particularly to those designed for
alternating-current circuits of constant po-
tential; but certain features of novelty are ap-
plicable to other types of lamps, and we aim
to embrace such a use in the claims.

Referring to the accompanying drawings,
Figure 1 is a front elevation of a lamp with

the casing removed and certain of the parts’

in section. TFig. 2 is a plan view of the core
for the reactance-coil. Fig. 8 is a section of
the same, taken on line 3 3 of Fig. 2. Fig. 4
is a plan view of a spider for supporting the
reactance-coil. Fig. 5 is a sectional view of
the dash-pot and piston employed for steady-
ing the action of the lamp. Fig. 6 is a lon-
gitudinal section of an arc-inclosing globe
having oxygen-absorbing means; and Fig. 7
is a partial longitudinal section of an are-
inclosing globe, with a slight modification of
the means employed for absorbing oxygen in
the globe.

Referring first to Fig. 1, the frame of the
lamp is composed of two circular heads B and
13/, which are united by the hub A’. Extend-

ing upwardly from the heads are side pieces:

which support the flat plate a'. DBetween
the heads B B’ is an air-space which when the
eylindrical casing is mounted on the lamp
commuuicates with the external air and pre-
vents the heat from the are from passing up-
ward and affecting the regulating mechan-
ism. Extending downward from the heads
3 B are side tubes b b, which are secured to
bosses b? b? of the frame, and counecting the
side tubes, but insulated therefrom, is a yoke
¢, which supports the lower-carbon holder,
and also the are-inclosing globe g. This yoke
has o screw -threaded portion and also a
straight eylindrical bore. The latter part is

desigued 1o receive the lower-carbon holder.

The holder for the lower carbon % consists of
a screw-threaded plug 11, which is provided
on its upper end with straight-sided spring:
elips 12, arranged to grasp the lower carbon:
In recarboning the lamp the piug 11is re-
moved, and with it the lower carbon. This
also permits the removal of the upper carbon.

Mounted for vertical movement within the
side tubes b b are rods a a, and connecting

these rods at the lower ends is a yoke d, which

supports the outer globe. The support for
the outer globe consists of a serew-threaded
stem d', which is rigidly secured to the yoke
d, and an adjustable cup-shaped holder g, in
which the flange on the lower part of the outer
globe is adapted to rest. The upper ends of
the rods a o are provided with hooks ¢, which
engage with corresponding hooks on the bail
¢'. This bail is pivoted to the lamp-frame and
is actuated by a handle b’, which extends out-
ward through the frame-casing. No claim is
made to this feature of the outer-globe sup-
port in this application, as it is the inven-
tion of Charles E. Harthan, and is claimed
in another pending application, Serial No.
686,978, filed July 27, 1898.

Secured to the frame ¢' is a tube C, which

supports the reactance H and the cover D.

The reactance comprises a number of thin
punchings or laminge h of semicircular oat-

line, which are held together in any one of the

well-known ways—as, forexample, by wooden
pins or screws—and one or more layers of
shellacked paper. The parts of the core
are assembled in the manner best shown in
Figs. 2 and 8, with a piece of non-magnetic
material 7 located between the adjacent ends
of the punchings. In the present instance
we have shown the core of the reactance made
i two parts, with non-magnetic material lo-
cated between the parts; but, if desired, we
can make the core in a single piece and have
a slot at one side which may or may not be
filled by a piece of non-magnetic material.
Mounted on the core is a suitable winding
comprising a number of turns of, wire, and
surrounding this wireis a layer of insulating
materials® (ShowninsectioninFig.1.) The
reactance limits the amount of eurrent which
flows through the lamp and also assists to,
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regulate the action of the feed mechanism.
Mounted on the tube C is a spider I, having
anumberof radial arms 7', and situated below
the spiderisanut ' for adjusting the relation
of the spider with respect to the lainp.  After
the parts of the core have been wound and in-
sulated they are slipped into place on the
lower spider, and a second spider of the same
general construction as the first is placed on
top of the core and retained in place by the
check-nut I*. The arrangement of the reac-
tive coils 1L and the spiders is particularly
desirable, since the core can be separately
wouud and insulated and placed in the lamp
without disturbing the balance of the mech-
anism other than removing the cover, and by
placing the reactance inside of the lamp it is
not liable to be injured. By placing the re-
active coil in such a manner that it surrounds
the fixed tube O and the carbon-tube A the
lamp is materially shortened by utilizing that
portion of the lamp which otherwise would
not be used.

The upperend of the tube Cis screw-thread-
ed, and mounted thereon is a coveror cap D,
which extends outward over the casing and
serves to protect the mechanism of the lamp
from injury. This cap is provided with a
ring from which the lamp may be suspended.
Mounted in the cap and insulated therefrom
are two binding-posts £#. The connections
of these binding-posts and the magnet will be
described hereinafter. The binding-post ¢
is provided with two switch-contacts 2, which
are adapted to be engaged by a switch-blade,
(not shown,) for the purpose of cutting the
lamp into and out of the circunit.

Mounted for vertical movement within the
stationary tube C is a carbon-tube A, This
tube surroundsthe carbon and atitslowerend
carries the carbon-feeding clutch. Mounted
in the lamp-frame is one or move spring-sup-
ported magnets E”. In the presentinstance
ounly & single magnet is shown, which is sup-
ported by two parallel rods I3 only one of
which is shown, and around each rod is a ¢oil-
spring 6, located under the lower head. This
permitsthe coil to move up and down slightly,
the rods acting as guides. Situated on the
opposite side of the carbon-tube from the
magnet is a dash-pot having a stationary pis-
ton G, which is supported by she rod G,
and a moving eylinder G. The cylinder is
supported by a link #, which in tarn is con-
nected to the lever K, and between the link
and cylinder is a loose connection, so that the
lamp mechanism is permitted to have a cer-
tain amountof movement before the dash-pot
begiustooperate. KExtending upwardly from
the frame-plate ¢’ is a lug d, and pivoted
therein is a lever £. One end of the lever is
connected to the core E' of the magnet and
vhe other end to the dash-pot by the link 77,
Surrounding the carbon-tube at a point mid-
way between the upper and lower heads of

‘the lamp-frame is a collar ¢", and between
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this collar and the lever E is alink ¢’ by which
motion is transmitted from the magnet-core
to the carbon-tube.

Mounted for vertical movement within the
carbon-tube A is a carbon-holder W, having
a spring-clip W’ at its lower end for grasping
thie upperearbon, and anumberof flat springs
@, which engage with the inside of the tube
for conveying curvent from the tube to the
carbon. In the present instauce we have
shown no particular means forconveying eur-
rent from the fixed part of the lamp to the
carbon-tube; but it is to be understood that
any of the well-known means may be em-
ployed.

Referring to Fig. §, the construction of the
dash-pot will be deseribed. I represents the
support for the piston and is provided at its
upper end with an outwardly-flaring flange
K and at a point below the body of the pis-
ton with a nut K%, and between the nut and
the flange is located the piston J'.  This pis-
ton is preferably coustructed of soapstone or
some similar material having antifriction
properties and is grooved on the outside at [
in the usual manner. Extendiug vertically
in the metal support for vhe piston is a pas-
sage L, which communicates with the inte-
rior of the cylinder J. A second passage T
is also provided, which communizates with
the first, and mounted in the top thereof is
a plug which closes the upperend of the pas-
sage and also acts to limit the upward move-
ment of the check-valve m’. The auxiliary
opening L’ communicates with the eylindrieal
chamber located between the piston-suppors
and the piston. Thischambercommunicates
with the external air through holes in the nut
K5  As shown, the ¢ylinder is made of thin
sheet metal j and is provided with asuitable
top having means for connecting it with the
link /. The valve arrangement in the dash-
pot is such that free downward movement of
the eylinder is permitted by reason of the air
passing through the passage L' in a direction
to open the valve m’, while movement of the
cylinder in the opposite direction is opposed
by reason of the closing of the said valve.
This construetion of the dash-pot and piston
has been found to be especially desirable, us
all friction and sticking of the parts is re-
duced to a minimum, the natural lubricating
quality of the piston being sufficient to insure
the free and easy working of the parts.

Extending downward from the lower head
B'are two posts 5 5, forming a support for
the cross-piece 3. Thiscross-piece is mounted
on the posts in such manuner that it has a cer-
tain freedom of movement in a vertical and
horizontal direction.

Mounted on the lower end of the carbon-
tube is a elutch for the carbon comprising a
framel, having a downwardly-projecting por-
tion 1*, which eneireles the carbon pencil /'
and forms a guide therefor, and eurs 1%, to
which the levers 2 are pivoted, oue lever be-
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ing pivoted to one ear and the other lever to
the other. These levers consist of flat metal
punchings and are loosely connected to the
ears in a manner to form a lost-motion con-
nection therewith. Theselevershavea right-
angle bend therein, and pivotally mounted on
the lower end of each lever is a shoe 4, which
is arranged to grip the upper carbon%'. The
arrangement of the clutch-lever is sueh that
when the carbon-tube descends to a certain
point the shoes will antomatically release the
upper carbon and permit it to feed.

The above-described arrangement of parts
makes a clutch which will positively grip the
carbon and yet be very sensitive, so that the
potential around the are will not materially
increase at the time of feeding, which is so
comon in lamps having a clutch which does
not trip freely.

A further advantage of the construction
shown lies in the fact that the trimmer can
grip the upper-carbon holder with his fingers
while recarboning the lamp, and thereby save
time in the operation and prevent injury to
the holder common in lamps of this elass and
caused by the trimmer foreing the carbon
and holder upward against the cover D to
seat the carbon in the holder. This would
not be so objectionable if the holder made
an easy fit with the carbon; but on acecount
of increasing conductivity the holder is made
so that it is necessary to spring the sides ount-
wardly slightly in order to insertthe carbon.

The are-inclosing globe g is mounted on the
support f, and between the base of the eylin-
der and the support is located a body of ma-
terial 6, preferably asbestos or sowme similar
material, which will prevent the entrance of
airinto the inclosing cylinder. For retain-
ing the globe in position we employ novel
means, consisting of a plurality of flat metal
springs 7, having inwardly - extending por-
tions 8, which are arranged to grip the lower
flange of the globe. The periphery of the
support f is serew-threaded, and mounted
thereon is a nut 138, having an inwardly-ex-
tending fange 10, arranged to engage with
the spring extensions Sand force them against
the Hange of the globe. Airin excess is pre-
vented from entering the upper portion of
cylinder by means of asuitable gas-cap. This
gas-cap is best shown in Fig. 7 and consists
of a metal ring X, which is preferably of cast
iron orsome other cheap metal, and mounted
in the centeris a removable bushing X', which
is retained in place by screws X® This re-
movable bushing is preferably made of brass
or some composition material which is easily
worked, is capable of taking a smooth finish,
and does not corrode to any great extent.
This detachable bushing is a desirable fea-
ture, since it permits the substitution of a
new bushing when the old one is worn in-
stead of substituting an entire cap, and, fur-
thermore, there is less liability of the hole for
the earbon changing its diameter, as would

3

be the case if it were made of iron and were
exposed to dampuness, which would cause it
to rust. Furthermore, the single-piece cap
is more liable to have a soft spot near the
carbon-opening, so that the latter would be-
come eccentric. The outside of the cap is
provided with a circamferential groove X3
whieh prevents the free.entrance of air into
the eylinder and the exit of gas. The remov-
able bushing is provided with one or more
grooves X% which act to prevent the free en-
trance of air and the exit of gas around the
upper carbon.

In Figs. 6 and 7 somewhat different means
are shown for retaining the arc-inclosing cyl-
inder in place, consisting of small spring-
clips R, which are secured at one end to the
support f and are free at their other end to
engage with the cylinder g when forced in-
ward by the nut 13.

In Figs. 6 and 7 we have shown an oxygen-
absorbing material placed within the inner
globe ¢ for the purpose of rapidly absorbing
the oxygen contained therein after the lamp
hasstarted into action. InFig. 6 the oxygen-
absorbing material n is hung in masses from
the cap X. This material may be pieces of
more combustible carbon than the carbon
pencils between which the are is located or
a piece or pieces of spongy metal which when
hot would take in oxygen—such as zine, mag-
nesium, spongy iron, or even copper, pro-
viding it is hot enough. A variety of carbon,
such as is produced by carbonization of light
woods, at low temperatures and used either
in powered form or in loosely-molded sticks,
or a combination of both, will work satisfac-
torily.

Referring to Fig. 7, we have shown a slight
modification in which the oxygen-absorbing
material is located in a receptacle in the base
of the lamp. Secured to the support f is a
U-shaped tubular extension O, which is par-
tially fillediwith granulated carbon P of a
highly-combustible nature, or other oxygen-
absorbing substance made absorptive by a
moderate degree of heating, whereby when
the current is passed throagh the said mate-
rial by the connection shown at @ its tem-
perature is sufficiently raised on account of

its resistance to make it oxygen-absorbing.

The tubular extension O opens into the globe
at both ends and the eurrent from the lower
carbon K passes through the whole or a por-
tion of the carbon-powder P as it returns to
the circuit.

Referring to Fig. 1, the eircuit connections
are as follows: The current enters at bind-
ing-post £ and passes through the winding on
the reactive coil H, thence through the mag-
net K to the carbon-tube ¢g", through the
contaél-springs w on the upper-carbon holder
W, through the upper carbon &' and lower
carbon % to the yoke €', and by wire # to the
Linding-post ¢. By this arrangement there

is connected in c¢irenit with the are a coil of-
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definite reactance which is very effective in
preventing sudden changes in current and
corresponding changes in light.

What we claim as new, and desire to secure
by Letters Patent of the United States, is—

1. In an eleetric-are lamp, the combination
of a movable clutch-carrier, with a clutch
mounted thereon comprising a collar having
two downwardly - extending arms which are
united at the lower end toform a guide for the
carbon, which guide moves with the c¢lutch-
carrier, levers loosely pivoted to the arms,
shoes pivotally secured to the levers, and a
support to which the levers are pivoted, the
said support being loosely mounted so that
it is capable of a certain amount of movement
with the cluteh.

2. In an electric-are lamp, the combination
of a movable guide for the upper carbon,
which is located between the clutch-shoesand
the clutch-carrier, and forms a part of the
cluteh structure, a follower for said carbon,
a movable clutech-sapport which also carries
the guide, and an opening between the guide
and its support to permit the follower to be
grasped when recarboning.

3. In an electric-are lamp, the combination
with a movable guide for the upper carbon,
a follower forsaid earbon, a movable ¢luteh-
support which also earrvies the guide, an open-
ing between the guide and its sapport, and
a guide secured toand moving with the clutch-
support for centering the carbon.

4. Ina dash-pot, the combination of a metal
cylinder, a pistou therefor made of some lu-
bricating material, a metal holder for the pis-
ton, a flange and a nut on the holder for
clamping the piston, a chamber between the
holder and the piston, and a valve for regu-
Iating the passage of air from the cylinder.

5. In a dash-pot, the combination of a eyl-
inder, & piston made of soapstone, a metal
support therefor, a eylindrical chamber which
surrounds the metal support, a passage in
the metal support, and a valve for regulating
the passage of air between the inside of the
eylinder and the cylindrical chamber.

6. Inanelectric-are lamp, the combination
of a lamp-frame, a tube extending upwardly
therefrom by means of which the lamp is sus-
pended, a spider secured to the tube, a react-
ance-core having an air-gap in circuit mount-
ed on the support and separated from the
tube by a space at all points, and a carbon-
tube which is movable within the fixed frame-
tube. )

7. An induction-coil for electric-arclamps,
consisting of built-up bundles of semicircu-
larlaminge placed together to form a ring,said
bundles being separated by non-magnetic ma-
terial and wound, and a spider having radial
arms for securing the parts together.

8. Aninduction-coil for electric-are lamps,
comprising a ring-shaped magnet-cireuit,
formed of built-up bundles of semicircular
laminge brought together to form a ring, said
bundles beingseparated by non-magneticma-
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terial, and the whole being wound with coils
of wire and spiders or clips having a central
hub extending through the ring, the spiders
holding the parts together.

9. Inan electric-are lamp, the combination
of a tube which isattached to the frame, a re-
actance-core having an air-gap therein, which
core is provided with a winding and surrounds
the tube, and spiders or supports situated
above and below the coil for holding it in
place.

10. In a globe-holder for an are-lamp, the
combination of a support, a plurality of indi-
vidually-adjustable spring-fingers for engag-
ing with a flange on the globe, and means for
foreing the spring-fingers against the globe-
flange.

11. In a globe-holder for an are-lamp, the
combination of a support, spring-fingers rig-
idly secured to the support for engaging with
a flange on the globe, and a screw-threaded
nut for simultaneously forecing the several
spring-fingers against a flange on the globe.

12. In an electric-are lamp, the combina-
tion of a yoke, a serew-threaded support
formed thereon, a pluorality of spring-fingers
secured to the support atone end and free at
the other for engaging with the globe, a body
of asbestos orsimilar material located so that
it will be between the globe and the support,
and a nut mounted on the support for fore-
ing the spring-fingers into engagement with
the globe.

13. In an electric-are lamp, the combina-
tion of an arc-inclosing globe, a cover for the
globe whieh engages therewith, a detachable
bushing secured to the cover, having a car-
bon-opening for the reception of the carbon,
and a plurality of chambers which surround
the carbon-opening and communicating only
with said opening for preventing the free en-
trance of air and the exit of gas.

14. As anarticleof manufacture, a gas-cap
for an inclosed arc-lamp, comprising a body
of metal adapted to engage with the top of
the cylinder and a removable bushing there-
for having an opening for the carbon and a
groove around the opening and communicat-
ing only with said opening for limiting the
exit of gas and entrance of air.

15, Asan article of manufacture, a gas-cap
for an inclosed arc-lamp, comprising a body
of cast-iron with a cireumferential groove,
and a detachable brass or composition bush-
ing having an opening for the earbon, and
provided with a circumferential groove,which
communicates only with the carbon-opening.

16. Inanelectric-are lamp,the combination
of arcing electrodes, an inclosure which sur-
rounds the electrodes, means for limiting the
entrance of air into the cylinder and exit of
gas, and an oxygen-absorbing material which
is located in such manner that it absorbsoxy-
gen from the cylinder as soon as it is heated,
and is included in eircuit with the are.

17. Inanelsctric-arclamp,the combination
of arcing electrodes, an inclosure for the are,
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and oxygen-absorbing material placed in op-
erative relation to the cylinder and included
in the circuit of the lamp.

18. In an electric closed are-lamp, the com-
bination with the closed are-inclosing glass
chamber, of a receptacle opening into said
chamber and containing oxygen -absorbing
material located in the cireuit of the lamp,
as and for the purpose set forth.

19. Inanelectric-arclamp,the combination
of a disk, a flat metal frame-plate secured
thereto by vertically-extending pieces, and a
side tube which passes through the disk and
is secured to a boss formed in one of the side
pieces.

20. In aneleectric-arclamp,the combination
of a disk, a-flat metal frame-plate, a pair of
vertically-extending side pieces which are se-
cured to the plate and the disk, bosses be-
tween the disk and the frame-plate formed
on the side pieces, and a support for the outer
globe which passes through the disk and is se-
cured to the bosses.

21. In an electric-are lamp of the carbon-
feed type, the ecombination of a carbon-tube,
a eluteh carried thereby, and having anopen-
ing therein to permit the carbon-holder tobe
seized with the fingers or by a tool while trim-
wing the lamp, a guide for the earbon formed
integral with the cluteh,a holder for the upper
carbon, and a contact device on the holder
for making contact with the tube.

22. Inan electric-arc lamp designed for use

5

on constant-potential alternating-current cir-
cuits, -the combination of earbons movable
with respect to each other, a maguet for sep-
arating and feeding the carbons as they are
consumed, a base or frame to which the mag-
net is secured, a support extending upwardly
from the base, a reactance comprising a lami-
nated structure having an air-gap therein

and wound with wire whieh is in series rela-’

tion with the are, and means for securing said
reactance to the support.

23. Inanelectric-are lamp,the combination
of a pair of circular metal disks which are
centrally connected through a hub formed in-
tegrally therewith, and side rods which ex-
tend through both disks and are secured
against movement and form a globe-gupport.

24. Inanelectric-arclamp,the combination
of a carbon-tube, a follower, and a clutch se-
cured to the tube comprising shoes, arms to
which the shoes are pivotally secured, and a
plate connecting the arms at the lower ends
which is bored centrally to receive the car-
bon, the space between the arms, gnide and
tube being arranged to permit the carbon-fol-
lower to be grasped when recarboning.

In witness whereof we have hereunto set
our hands this 2d day of November, 1897,

ELIHU THOMSON.
CHARLES E. HARTHAN.
Witnesses:
JOHN W. GIBBONEY,
D. MUNVAN.
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