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To all whom it may conceri:

Be it known that I, IDGAR A. KDWARDS, &
citizen of the United States, residing at Cin-
cinnati, in the county of Hamilton and State
of Ohilo, have invented certain new and use-
ful Improvements in Electric Lights,of which
the following 1s a specification.

My invention relates to electric lights, and

more especially to that elass which are gen-

erally known as inecandescent arc lamps, and
while the lamap 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 o
The object of the invention is to provide a
simple mechanism which can be not only read-
ily made, but easily and qnieckly operated and
adjusted by comparatively unskiiled 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-
uous 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

micht be mentioned, my invention consistsin |

the various features of construction and ar-
rangement of parts, having the moede of op-
eration substantially as hereinafter more par-
ticularly set forth. |

- Referring to the accompanying drawings,
IFigure 1 is a perspective of the lamp. Fig. 2
is a rear elevation of the lamp. Ifig. 5 18 a
side view of the lamp. Ifg. 4 i8a part trans-
verse horizontal section and part plan view
of the lamy. Fig. 5 isa plan view of the top
portion of the lamp, partly in section; and
Fig. 6 is a diagram of the circuits.

While it will be understood that various
features of myinvention 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

5O

equivalent parts, without departing from the
general principles of my invention, 1n the

present instance I bave shown the invention

as embodied inaform welladapted for search-
light and more especially for electric head-

such lamps are now well understood, without
setting them forth in detail, I will now pro-
ceed to describe the invention and illustrate
how I have met all the requirements in a
practical and effective, although simple, em-
bodiment of the invention.

For 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 usually used
with the reflector indicated at IR, 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 lamp 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-seetion in the
line of projection of the rays to interfere as
little as possible therewith, and which gerves
as a support for the housing for the light-giv-
ino elements. This housing comprises gen-
erally a central portion B, with two laterally
extending tubes B/, B% and these are arranged
to support the carbons and the refractory ma-
terial.

Mounted in the central portion B, of the

Thousing is a mass or body of refractory mate-

rial C, of generally eylindrical 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. HKach
end of the block is also recessed, as at ¢?, to
receive the adjacent ends of the carbons D,
D’, and these recesses are preferably curved
to conform with the outline of the recess ¢,
with their centers in line with each other and
in line with the opening or passage ¢'.
Mounted in thelaterally extending tubes I3/,
3% of the housing are the carbon-holders L,
E’, which may be of any suitable construe-
tion,but are shown as having flanges orspring
fingers ¢, to receive and hold the carbons D,
D’. These carbon-holders E, E’, may be
moved or controlled Ly 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 1 have

Jight purposes, and as the requirements of | shown for this purpose the spring arms Ir, It
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spring arms are formed so as to properly en-

present their narrow edges to the raysof light

excessive pressure, and this arrangement of

which are shown as mounted in stand sup- |
parts B/, B/, mounted on but insulated from
the base-plate A. The upper ends of these

gage the carbon-holders and move them to-
ward each other under the tension of the
springs. It will be observed by reference to
IFigs. 2 and 3 that these spring arms are
broader than they are thick, and that they

as they are projected by the reflector,so that
they interfere in the leastpossible way with
thelight-rays:~By making the springs of rela- |
tively considerable length a practically uni-
form pressure or tension is exerted on the
carbouns 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 thelamp at one
time by substituting a fresh block of refrac-
tory materialat the same tiine 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 carbonsateitherside, butafterit has been
used a considerable time, it deteriorates more
or less and is more liable to fracture under

springs enables me to take advantage of this
and exert the least pressure at the tinie when
it 1s most desirable, and the greatest pressure
at the time when it is most effective, so the
result is that under all conditiocns the car-
bons are held properly in place so as to estab-
lish a uniform length of are.

In a lamp of this eharacter, having a prac-
tically inclosed are, and where the carbons
are maintained in fixed relations to each
other, it 18 necessary io 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/, perforatedat
or near 1ts center, through which is moved a
rod G, of carbon or other similar conduecting
material. Normally, the re-lighter carbon is
withdrawn within the opening in the carbon
D’, but some means must be provided for |
moving it so thatit will make contact with the
opposite ¢arbon D, at the proper time tostart
the lamp into operation. While various
means may be used for this purpose, in a
lamp of this eharaecter, 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
bracketsorarms I, extending rearward there-
from, and mounted in these bracketsis a hori-
zontal rod ', one end of which is insulated |
from one of the brackets, as indicated. This
rod I’ slides freely in the brackets, and is
bent at one end to a practically U shape, hav- |
ing a bent end H*% and a connecting portion |
H” Thisbent end H? is preferably supported
on the projection H* of the housing, and in l
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order that it may slide thereon with little or

no triction, 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 indicated in
Kig. 3. This also enables me to utilize the

70

intermediate 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 h, a socket
i for the re-lighter is formed, in which it can
be adjusted and clamped by any suitable
means, as a set secrew %  Thisrod [1’, can be

swung over into the position indicated in dot- 8

ted lines, Fig. 2, when the lamp is being re-
trimmed, as hereinafter sot 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, I’, one of which,
as I, is arranged in a shunt circuit from the
main or feeding circuit of the generator, and
18 of relatively high resistance, while the
other, I, is of relatively low resistance, and
1s arranged in the main circuit of the gener-
ator, including the electrodes or carbons of
the lamp. The cores or armatures of these
magnets 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

75
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18 bifurcated so asto embrace therod H’, and

is confined 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 licht-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
arc, and as soon as thisiscompleted, 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 hold the leverin its central po-
sition, with the re-lighter withdrawn from the
carbon. While, of course, the magnets ¢onld
be accurately balanced so that this would be

accomplished, 1 preferably provide in the

core of the main electro-magnet a stop, shown
in the form of a block I so that the core 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
force of the coils of the magnet I’ will pre-
‘dominate slightly over that of the magnet or
solenoid 1. | -

In order that the lamp can Dbe 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 | }ESIbt&DGE“ and also includes the carbons D,

B, is closed by the covers I8, K, which are
shown as nivotally mounted, as at K’ and as
resting in a slof or recess }’1, in the lip K* o
the 1101"51nfr they resting there by ,ﬂlavlty
Tt miay 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 B2

Such being the preferred counstruetion or
embodiment of my invention for the purpose
indieated, I will now explain briefly some of
the advantages of this construetion and how
it may be manipulated. '

Preferablv I use carbons having a life ap-
proximately equal to the life of the block of
refractory material, so that whenever the

lamp requires 1*@—‘[1'1111111111;‘ all the wearing

parts may be replaced at one and the same
in order to do this speedily and
conveniently, the operator first removes the
re-lichter G from the arm H’, and swings the
armover to the position shownin Fig. 2. The
covers IL, are then raised to the position
shown in said figure, and the earbon-holders
are then withdrawn in any convenlent way, as
by bending the spring G ontward to withdraw
the carbon-holder from its respective tube,
which tube is slotted at its under side, as
clearly shownin FFig. 3. After both of the car-
bons are removed, the refractory block may be
lifted out of its chamber and a fresh one sup-
plied. Then the fresh carbons are inserted
in {he respective tubes, the doors are closed
and the re-lighter adjusted, and the lamp 18

eady for operation. Allthese operationsare
excecdingly simple and can be quickly and
casily performed by an unskilled person, and
the parts necessarily assume thelir proper po-

sitions without requiring any deheate adjust-

ment or handiing.

Tn operating lamps of this character, it has
ovenerally been considered necessary to util-
ize a series-wound dynamo or generator, as
when a shunt-wound generator is used, 1t was
impracticable, if not impossible, to get 1tp1*0p-
erly excited to furnish the desired current.
In the diagram, Fig. 6, I have roughly illus-
trated an arrangement of circuits wherein a
shunt-wound generator can be used in con-
nection with my lamp, and it 1S unnecessary
to set forth the advantages of such use, as
they are well known to those skilled 1n the
art. Insaid diagram, L, represents the arma-
ture of the generator, and L/, the shunt-wound
field-magnet coils. IFrom one of the brushes
of the wnemtor the conductor /, leads to the

lamp, where it is divided into branches U, 3

and in the branch / are incluaded the (,OIlb of
the magnet I, which are of high resistance,

‘and fOlm the shunt of the ]]U‘ht cireuit, the

other end of the coils of this magnet being
connected to the other lead or conductor /.
The main conductor % includes the coils of

the magnet 1/, which are of comparatively low i

ra

ing 1n the main branech.

D', and mudentally of course, the re- hnhtel
G. The normal condition is that the main
circuit is broken between the ecarbons, and

=t

/0

when the shunt-wound generator is started, -

it is necessary to have a sufficient amount of
resistance in the circuit in order that 1t may
build itself up, or be properly self-execiting,
and it will be seen that the high resistance
shunt magnet I, is normally included in the
circuit of the generator. As soon as a sufil-
cient current is produced in this shunt cir-
cuit, the magnet or solenoid I is energized to

| opemte the lover J,J’,and cause the re-lighter

Gz, to form an eleetnc al connection between
the carbons D, D’. This, of course, closes
the main circuit of the generator through the
carbons and coils of the magnet or solenoid
I’, and as soon as thisis done, the re-lighter 1s
retracted to its normal position, and the arc
established. It will thus be seen that in the
normal working, both the shant and main
branches of the working ¢ircuit ave included
in the circuit of the generator, the starting
maguet being in the shunt, -:m(l the main

maunet 1’ and the carbons or electrodes be-

The shunt-wound
ﬁeuemtor will then operate in its well-known
way as a self-regulating generator, and I am
enabled to utlh?e this feature of the genera-
tor, as well as to take advantage of the well-
known electrical advantages of using such a
ceperator in the way of econcmy of operation.
From the above 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 %110@1"*‘ and Jolts 1nel-
dent to the operation of this class of lamps.
It will be further seen that it can be quickly
and readily adjusted or re-trimmed as ocea-

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 proauces a
practically uniform light, there being no flue-
tuation, and the 1wht 1;;13 are concentrated
upon the reflector in such a way as to bo
utilized to their best advantage.

What I elaim is— |

1. In an electric lamp, a housing having a

central recess for the reception of & block of

refractory material,and tubular lateral exten-
sions for the reception of the carbons, the
extensions being provided with longitudinal
siots substantially as deseribed.

2. In an electric arclamp, the combination
with the housing having a central recess and
tubular lateral extensions, provided with lon-
gitudinal slots of a refractory block, and the
earbou -holders arranged in the tubular exten-
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sions, and means for feedmﬂ' the carbons and

mntammw them in contact with the block,
Substantlally as described.
. Inan electric 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 block in position in the recess, substan-
tially as deseribed.

5. Inanelectriclamp, the combination with
the housing supporting the refractory block
and ealbons of a re-lighter,asliding and rock-
ing rod suppmted by the housmw and con-
neeted to the re-lighter, and means for mov-
ing the rod to- ad]ust the re-lichter, substan-
tlally as deseribed.

6. inanelectriclamp, the combination with
the housing supporting the refractory block
and carbons, of a re-lighter, abent sliding and
rocking rod,the bentend of which is flattened,

and means for moving the rod, substantlally-

as deseribed.

7. In an electric are lamp, the combination
with the housing having a central recess for
the refractory material and tubular lateral 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 operatuw the
rod, substantlally as described. .

S, In an electric arc 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 carbon-holders, of a re-lighter, a sliding
rod connected to the re- lln'hter for. operatmn"

the same, means for Opemtuw the rod, and
springs connected to the carbon- holders for
feeding the carbons, substanhally as de-
seribed. -

9. In an electnclamp, the combination Wlth
the base and standard, of a housing mounted

‘thereon and carrying the refractory block, the

carbons and re-lighter, springs connected to

the base and arzanwed 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- hﬂ‘ht pur-
poses, the combmatlon with the 1eﬂect0r a,nd

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 strueture presents the least possible sur-
face to the projection of the ]mht -rays, sub-

| stantially as described.

11. The combination with a shunt WOlllld
aenerator, of an electric light provided with
two electro magnets, the one being of rela-
tively high resistance in a shunt around the

lamwp and continuously in the cireuit of the
-generator, and the other of relatively low re-

sistance 'a,rmnged in the main circuit of the
lamp including the carbons, and a re-lighter

55

60

operated by sald electro-magnets, qubstan- -

tially as described.
12. In an electric lamp, the combination

with the housing supporting the refractory

block, the cmbons and a re-ligchter device, of

alever for opera,tmﬂ' sald re- hfrhter two elec-

tro-magnets for operating the lever and con-
nected in branches of the main cireait, one
being of relatively high resistance, and the
other of relatively low resistance, and a stop
connected with the latter marrnet sabstan-
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 1nsulated from the housing, and electro-
magnets mounted on the base and connected
to operate the re-lighter, substantially as de-
seribed.

In testimony whereof I have mgned my

name to this specification in the presence of

two subscribing witnesses.

EDGAR A. EDWARDS.

Witnesses: | -
A. N. DOBSON.
. L. FREEMAN.
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