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UNTTED STATES

PATENT OFFICE.

EDGAR A. EDWARDS, OF CINCINNATI, OHIO.

ELECTRIC-ARC LIGHT.

SPECIFICATION forming part of Letters Patent No. 541,603, dated June 25, 1895.

Application 8led September 19,1884, Serial No. 523,483, (Mo model)

To all whom & may concermn:

Be it known that I, KDGAR A, EDWARDS, a
citizen of the United States, residing at Cin-
cinnati, in the county of Hamilton and State
of Ohio, have invented certain new and use-
ful Improvements in Electric Lights, of which
the following is a specification.

My invention relates to electric lights, and
more especially to that class which are gen-
erally known as inecandescent arc lamps, and
while the lamp may be used for many and va-
rious purposes, it is designed and embodied
in a form which is adapted particularly for
electric head-light purposes ’

The object of the invention is to provide a
simple mechanism which can be not only read-
ily made, but easily and qnickly operated and
adjusted by comparatively unskilled persons;
which shall be light and at the same time
strong, and the parts shall be so proportioned
and arranged as to interfere as little as pos-
sible with the distribution or projection of the
light-rays; which shall give a steady, contin-
uwous light, of great illuminating power; and
which shall produce this light in the best way
for projecting it in straight or parallel rays
for search-light or electric head-light pur-
poses, and to these and other ends which
might be mentioned, my invention consists in
the various features of counstruction and ar-
rangement of parts, having the mede of op-
eration substantially as hereinafter more par-
ticularly set forth.

. Referring to the accompanying drawings,
Figure 11is a perspective of the lamp. Fig. 2
is a rear elevation of the lamp. Iig. 5 is a
side view of the lamp. TFig. 4 is a part trans-
verse horizontal section and part plan view
of the lamy. TFig. 5 isa plan view of the top
portion of the lamp, partly in section; and
Fig. 6 is a diagram of the cireuits.

While it will be understood that various
features of my invention may be modified and
changed to adapt them for various uses, and
they may be used separately or in combina-~
tion, as shown, or in combination with other
equivalent parts, without departing from the
general principles of my invention, in the
present instance I have shown the invention
as embodied inaform welladapted for search-
light and more especially for electric head-
light purposes, and as the requirements of

such lamps ave now well understood, without
setting them forth in detail, T will now pro-

ceed to describe the invention and illustrate s

how I have met all the requirements in a
practical and effective, although simple, em-
bodiment of the invention.

Tor head-light purposes, it is well known
the lamp should be as light as possible, and
still have sufficient rigidity to withstand the
shocks and jolts incident to its use for such
purposes, and as the lamp is usnally used
with the reflector indicated at R, in dotted
lines, I'ig. 3, which concentrates and projects
theraysof light practically horizontal beyond
the rear of the lamp, it is, of course, desirable
that the Iamp shall interfere the least possi-
ble amount with such projection of the rays.

The frame of the lamp comprises a base-
plate A, from which rises astandard A’, which
is made relatively thin in cross-section in the
line of projectiou of the rays to interfere as
little as possible therewith, and which serves
as a support for the housing for the light-giv-
ing elements. This housing comprises gen-
erally a central portion B, with two laterally
extending tubes B/, 3% and these are arranged
to support the carbons and the refractory mna-
terial.

Mounted in the central portion B, of the
housing is a mass or body of refractory mate-
rial C, of generally cylindrical shape, having
one side recessed, as at ¢, the surface of the
recess being preferably curved, as indicated,
and this recess communicates with a passage
¢’, longitudinally through the block. Hach
end of the block is also recessed, as at ¢%, to
receive the adjacent ends of the earbons D,
D’, and these recesses are preferably curved
to conform with the outline of the recessc,
with their centers in line with each other and
in line with the opening or passage ¢’.

Mounted in thelaterally extending tubes I3/,
B, of the housing are the carbon-holders I,
E’/, which may be of any suitable counstruc-
tion, but are shown as having flanges orspring
fingers e, to receive and hold the carbons D,
D’. These carbon-holders E, I/, may be

moved or controlled by different devices, so
as to properly feed the carbons toward the
block of refractory material as they are con-
sumed, but in the present instance I have
shown for this purpose the spring arms T, T,
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which are shown as mounted in stand sup-
ports I, I/, mounted on but insulated from
the base-plate A. The upper ends of these
spring arms are formed so as to properly en-
gage the carbon-holders and move them to-
ward each other under the tension of the
springs. It will be observed by reference to
Figs. 2 and 3 that these spring arms are
broader than they are thick, and that they
present their narrow edges to the raysof light
as they are projected by the reflector,so that
they interfere in the least-possible way with
the light-rays:=By making the springs of rela-
tively considerable length a practieally uni-
form pressure or tension is exerted on the
carbous in forcing them forward to their op-
erative position. , It will be seen, however,
that they exert their greatest pressure when
new or relatively long carbons are used, and
as will be seen hereinafter, it is preferable to
trimor adjust all the parts of the lamnp at one
time by substituting a fresh block of refrac-
tory malerialat the same timne that the burned
carbons are replaced by new ones,and under
these conditions, the block of refractory ma-
terial can best withstand the pressure from
the carbons ateitherside, butafterit has been
used a considerable time, it deteriorates more
or less and is more liable to fracture under
excessive pressure, and this arrangement of
springs enables me to take advantage of this
and exert the least pressure at the time when
it is most desirable, and the greatest pressure
at the time when it is most effective, so the
result is that under all conditions the car-
bons are held properly in place so as to estab-
lish a uniform length of are.

In a lamp of this character, having a prac-
tically inclosed are, and where the carbons
are maintained in fixed relations to each
other, it is necessary to provide some means
of starting the are, or to provide what is
technically known as an are-starter or re-
lighter, and I have shown in the present in-
stance one of the carbons, as D’, perforated at
or near its center, through which is moved a
rod G, of carbon or other similar conducting
material. Normally, the re-lighter carbon is
withdrawn within the opening in the carbon
D’, but some means must be provided for
nmioving it so thatitwill make contact with the
opposite earbon D, at the proper time tostart
the lamp into operation. While various
means may be used for this purpose, in a
lamp of this characteér, it is also desirable to
have these means interfere as little as possi-
ble with the projection of the light-rays, and
I have shown the housing as provided with
bracketsorarmsH, extending rearward there-
from, and mounted in these bracketsis a hori-
zontal rod I/, one end of which is insulated
from one of the brackets, as indieated. This
rod H’ slides freely in the brackets, and is
bent at one end to a practically U shape, hav-
ing a bent end I? and a connecting portion
H®% Thisbent end H? is preferably supported
on the projection HY, of the housing, and in
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order that it may slide thereon with little or

no friction, as well as for other purposes, I
preferably make the bent portion of a half
round rod, or in other words, provide the rod
at this part with a flat face, as indieated in
Fig. 3. This also enables me to utilize the
interinediate portion H3 as a clamp for the
re-lighter G, and it will be seen that by sim-
ply sawing or slitting the rod,asat i, asocket
I’ for the re-lighter is formed, in which it can
be adjusted and clamped by any suitable
means, as a set screw 2% This rod [/, can be
swung over into the position indicated in dot-
ted lines, Fig. 2, when the lamp is being re-
trimmed, as hereinafter set forth.

In order that the re-lighter and the rod by
which it is ecarried may be automatically
moved at the proper time, I provide two elec-
tro-magnets or solenoids I. 1’, one of which,
as I, is arranged in a shunt cireuit from the
main or feeding circuit of the generator, and
is of relatively high resistance, while the
other, I’, is of relatively low resistance, and
is arranged in the main circuit of the gener-
ator, including the electrodes or carbons of
the lamp. The cores or armatures of these
maguets are properly adjusted and are con-
nected in the present instance to a eross-arm
J, which is pivoted to the standard A’, and to
which is attached an upwardly extending arm
J’, the end of which in the present instance
is bifurcated so asto embrace therod II’, and
is econfined in relation thereto by tappets 7,
secured to said rod. These tappets, of course,
can be adjusted in any position to suit, but
the parts are preferably so arranged that un-
der normal conditions when the re-lighter is
withdrawn, the uprightarm J will be parallel
to the standard A’; so as not to cut off orin-
terfere with the light-rays.

When the magnet or solenoid I, is ener-
gized, it will be seen that the lever J, J’, is
moved to a position to bring the re-lighter
into contact with the carbon D, and thereby
furnish a path for the current to start the
are, and as soon as this is completed, the mag-
net or solenoid I’, is energized by the main
current of the lamp, and the magnets are so
adjusted with relation to the current that they
will normally held the lever in its central po-
sition, with the re-lighter withdrawn from the
carbon. While, of course, the magnets could
be accurately balanced so that this would be

accomplished, I preferably provide in the.

core of the main electro-magnet a stop, shown
in the form of a Dblock I? so that the eore I3,
will be drawn into the magnet or solenoid, and
will normally rest on the stop, and in this
way the magnet coils need not be so accu-
rately adjusted, it only being necessary that
under operative conditions the attractive
foree of the coils of the magnet I’ will pre-
dominate slightly over that of the magnet or
solenoid I.

In order that the lamp can Ve readily re-
trimmed and the refractory block C, removed
and replaced by a fresh one, when necessary,
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the rear of the central portion of the housing
B, is closed by the covers K, K, which are
%ho\m as pivotally mounted, as at X/, and as
resting in a slot or recess Z, in the lip K& of
the bousmsg, they resting there by fvxavny
It may be remarked that the housing is really
made up of two complementary right and left
portions, which are adjustably united, butin-
sulated from each other, as by means of a
serew or bolt I3

Sueh being the preferred eonstruetion or
embodiment of my invention for the purpose
indieated, I will now explain briefly some of
the advantages of this construction and how
it may be mampulated

Preferably I use carbons having a hfe ap-
proximately equal to the life of the block of
refractory material, so that whenever the
lamp reguires 1‘(;-trim ming all the wearing
parls may be replaced at one and the same
operation. In order to do this speedily and
conveniently, the operator first removes the
re-lighter G from the arm H’, and swings the
armover to the position shown in Fig. 2. The
covers I, are then raised to the position
shown in said figure, and the carbon-holders
are then withdrawn in any convenient way,as
by bending the spring G outward to withdraw
the carbon-holder from its respective tube,
which tube is slotted at its under side, as
clearly shownin FFig.3. Afterbothof thecar-
Lons are removed, the refractory block may be
lifted out of its chamber and a fresh one sup-
plied. Then the fresh earbons are inserted
in the respective tubes, the doors are closed
and the re-lighter adJusLed, and the lamp is
ready for operation. All these operationsare
excecdingly simple and can be quickly and
easily performed by an nnskilled person, and
the parts necessarily assume their proper po-
sitions withouat requiring any delicate adjust-
ment or handling.

Tn operating lamps of this echaracter, it has
generally been considered necessary to util-
ize a series-wound dynamo or generator, as
when a shunt-wound generator is used, it was
impracticable, if not impossible, to get it prop-
erly excited to furnish the desired current.
In the diagram, Fig. 6, T have roughly illus-
trated an arrangement of cirenits wherein a
shunt-wound generator can be used in con-
nection with my lamp, and it is unnecessary
to set forth the advantages of such use, as
they are well known to those skilled in the
art. Insaid diagram,L, represents the arma-
ture of the generator, and I”, the shunt-wound
field-magnet coils. From one of the brushes
of the opnemtor the conductor [, leads to the

lamp, where it is divided into pranches U, B
and in the branch / are included the coils of
the magnet I, which are of high resistance,
and form the shunt of the light cireuit, the
other end of the coils of this magnet being
connected to the other lead or conductor P,
The main conductor 1% ineludes the coils of
the magnet I’, which are of comparatively low

resistance, and also includes the carbons D,
D’, and incidentally, of course, the re- lwhtel
G. The normal condition is that the main
cireuit is broken between the carbons, and
when the shunt-wound generator is started,
it is necessary to have a sufficient amount of
resistance in the cirenit in order that it may
build itself up, or be properly self-exciting,
and it will be seen that the high resistance
shunt magnet I, is normally included in the
cireuit of the genemtor. As soon as a suffi-
cient current is produced in this shunt cir-
cuitf, the magnet or solenocid I is energized to
operate theleverJ,J’, and cause the re-lighter
@G, to form an electncal connection Letween
the carbons D, D’. This, of course, closes
the main cireuit of the g‘enemtm tthU{"h the
carbons and coils of the magnet or solenoid
I’, and as soon as thisis done, the re-lighteris
retracted to its normal position, and the are
established. It will thus be seen that in the
normal working, both the shunt and main
branches of the working circuit are included
in the cirenit of the generator, the starting
maguet being in the shunt, and the main
magnet 1’ and the carbons or electrodes be-
ing in the main branch. The shunt-wound
Oenemtor will then operate in its well-known
way as a self-regulating generator, and I am
enabled to utilize this feature of the genera-
tor, as.well as to take adv antage of the well-
known electrical advantages of using such a
generator in the way of economy of operation.

From theabove it will be seen that my lamp
is composed of very few parts, all of which
are of simple construction, while at the same
time they are not liable to get out of order,
and can withstand the %hod*" and jolts inci-
dent to the operation of this class of lamps.
It will be further seen that it can be quickly
and readily adjasted or re-trimmed as occa-
sion requires; also that it offers the least ob-
struction to the projected rays of light when
used in connection with the reflector for head-
light or similar purposes, and which is one of
the most important features, it produces a
practically uniform light, there being no fluc-
tuation, and the lwht 1:13 are concentrated
upon the reflector in such a way as to bo
utilized to their best advantage.

What I claim is—

1, In an electric lamp, a housing having a
central recess for the reception oi a bloek of
refractory material,and tubular lateral exten-
sions for the reception of the carbons, the
extensions being provided with longitudinal
slots substantially as deseribed.

9. In an electric are lamp, the combination
with the housing having a central recess and
tubular lateral extensions, provided with lon-
gitudinal slots of a refractory block, and the
carbon-holders arranged in the tubular exten-
sions,and means for feeding the carbons and
maintaining them in contact with the block,
substantially as deseribed.

3. Inanelectric lamp,the combination with
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the housing having a recess for the reception

of a refractory block; of the covers for clos-

ing said recess, substantially as described.
4. In an electric lamp, thecombination with

-~the housing having a recess for the reception

of therefractory block,of the covers pivotally
mounted on the housing and serving to retain
the bloek in position in the recess, substan-
tially as deseribed.”

5. Inanelectriclamp, the combination with
the housing supporting the refractory block
and carbons, of a re-lighter,asliding and rock-
ing rod supported by the housing and con-
nected to the re-lighter, and means for mov-
ing the rod to-adjust the re-lighter, substan-
tially as described.

6. Inanelectriclamp, the combination with
the housing supporting the refractory block
and carbons, of a re-lighter, abent sliding and
rocking rod, the bent end of which is flattened,
and means for moving the rod, substantlally
as described.

7. In an electrie arc lamp, the combination |-

with the housing having a central recess for
the refractory material and tubular Iateral ex-
tensions for the carbons, of brackets, a sliding
and rocking rod mounted in said brackets the
end of the rod being flattened and resting on
a projection on the housing, a re- lwhter at-
tached to therod, and means for operatmor the
rod, substantlally as described. .

8. In an electric are lamp, the combination
with the housing having a central recess for
the refractory material and adjustable covers
therefor and having tubular lateral exten-
sions provided with slots for the reception of
the earbon-holders, of a re-lighter, a sliding
rod connected to the re-lighter for operatmv
the same, means for opelatmo' the rod, and
springs connected to the carbon- holders for
feeding  the earbons, substan‘rlally as de-
serlbed

9. In an electriclamp, the combination with
the base and standard, of a housing mounted
thereon and carryingthe refractory block, the
carbons and re-lighter, springs connected to
the- base and arranged to feed the carbons,
and electro-magnets mounted on the base and
arranged to operate the re-lighter, substan-
tml]y as described. .

10. In an electric lamp for head-light pur-
poses, the combmatlon with the 1eﬂector and

541,603

with the base, of a standard presenting a nar-
row surface to the front, a housing extending
transversely to the standard and supporting
the refractory material and carbons and pre-
senting a relatively small surface to the front,
springs for feeding the carbons also present-
ing a narrow surface to the front, a re-lighter,
and a lever for operating the same normally
in the plane of the standard, whereby the
lamp structure presents the least possible sur-
face to the projection of the lmht -rays, sub-
stantially as described.

11. The combination with a shunt-wound
generator, of an eleetric light provided with
two electro-magnets, the one being of rela-
tively high resistance in a shunt around the
lamp and continuously in the cireuit of the
generator, and the other of relatively low re-
sistance arranged in the main ecircuit of the
lamp including the carbons, and a re-lighter
operated by said electro-magunets, substan-
tially as described.

12. In an electric lamp, the combination
with the housing supporting the refractory
bloek, the carbons, and a re-lighter device, of
a lever for operating said re-lighter, two elee-
tro-magnets for operating the lever and con-
nected in branches of the main cireuit, one
being of relatively high resistance, and the
other of relatively low resistance, and a stop
connected with the latter magnet, substan-
tially as described.

13. In an electricarclamp, the combination
with the base and standard, of a housing for
the refractory block and carbons mounted on
the standard and insulated therefrom, springs
for feeding the carbons mounted on stand
supports connected to the base but insulated
therefrom, a re-lighter connected to the hous-
ing, a sliding arm for operating the re-lighter
and insulated from the housing, and electro-
magnets mounted on the base and connected
to operate the re-lighter, substantially as de-
seribed.

In testimony whereof 1 have signed my
name to this specification in the presence of
two subseribing witnesses.

GAR A. EDWARDS.
Witnesses:
A. N. DoBsox,
¥. L. FREEMAN.
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