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This inventicn relates to electrically energized lamps
for the preduction of high intensity illumination in visible
spectrum, |

it 1s an object of the invention to produce a lamp
which is small in size and cne which produces intense
llumination without operating at excessive temperatures,
thereby providing a long operative life. Another object
cf the 1nvention is to provide such a lamp which may be
cperated from the conventional 110 and 220 volt, 50 and
&0 cycle per second supplies without requiring step-up
iransformers or rectifiers.

It 13 another object of the invention to provide a lamp
in which the illumination is produced by a combination
of incandescent filaments and gases or vapors excited by
electric discharge. Another object of the invention is to
provide such a lamp which utilizes a plurality of in-
candescent filaments in conjunction with the electric dis-
charge gas excitation.

t is a further cbject of the invention to provide a

lamp which may be manufactured and operated with-

out requiring the creation or maintenance of a high vac- -

uum condition within the lamp. Another object of the
invention is to provide such a lamp which may be pro-
duced and operated with an internal pressure in the
range of zero to two-thirds of an atmosphere absolute.

it 1s another object of the invention to provide a lamp
witich is cooled by a target adjacent the filaments there-
of, the target being constructed of a metal which absorbs
cxygen on heating and gives off oxygen on cooling. A
turther object of the invention is to provide such a lamp

which is also cooled by a heat sink comprising a metal ~

jacket surrounding the electrical conductors therein, An-
other cbject of the invention is tc provide such a lamp
hraving a cooling iluid conductor posiiioned within the
lamp and surrounding the jacket.

‘{12 mvention also comprises novel details of construc-
fion and novel combinations and arrangements of parts,
wihich will more fully appear in the course of the foliow-
ing description. The drawing merely shows and the de-
scripiion merely describes preferred embodiments of the
present invention which are given by way of illustration
Gr example.

in the drawing: |

Fig. .1 1s a sectional view of a preferred embodiment
cf the 1nvention, taken alcng the hine 1—1 of Fig. 2;

r'ig. 2 1s a secticnal view taken along the line 2—2
of Fig. 1; and

fig. 3 is a partial sectional view of an alternative
embodiment of the invention shown in Fig. 1.

There are two sources of illumination in the lamp of
the Invention, namely, one or more resistance type fila-
ments which are heated to incandescence by electric cur-
rents therein and a gas or vapor which is excited by an
eleciric discharged therethrough. The elements of the
lamtnp are contained within a housing or case 10 which
may be a cylindrical shell having a base 11 at one end
and a transparent plate 12 at the other end. The base
il may be of glass or other suitable insulating materzal
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and has a plurality of electrical feed-through conductors
13 mounted therein and extending from both sides for
making electrical connections between the elements with-
in the lamp and the surrounding equipment. The trans-
parent plate 12 may be made of quartz, pyrex or other
high temperature resistant transparent material and is
mounted ini a recessed section 14 of the case 18. The base
11 and the plate 12 are secaled in place in the case 10
so that the interior therect may be evacuated. A length
of tubing i35 is positioned in the wall of the case 10
providing for evacuation or injection of gas into the in-
terior of the lamp. |

A jacket 19 is positioned within the case 1{, being
supported by eight brackets 2@ which extend inward
from the inner wall of the case 109. The jacket is open
at each end thereof and extends nearly the entire length |
of the case from adjacent the base 11 to adjacent the
plate 12, preferably being of the same configuration but
smaller than the case, permitting uniform spacing from
the case and creating a minimum of waste space. It is
understood that the case could take any form, the cylin-
drical shape producing a more uniform distribution of
light and heat. The primary function of the jacket 19
is to serve as a heat sink to conduct heat away from the
Therefore, the
jacket should be made of a good heat conducting ma-
terial, preferably a metal, such as stalnless steel, copper
or nickel. A length of tubing i1s formed into a plurality
of turns 21 which are positioned around the jacket 19
and the recessed section 14 of the case 1§, preferably
being in intimate contact therewith. Euads 22 and 23 of
the length of tubing are positioned in the wall of the case
18 and pass therethrough, permitiing continuous flow of
finid through the turns of tubing 21 for conducting heat
from the interior of the lamp. _

The jacket 1% also provides support for a target 27
and a filament structure 28, both positioned near the trans-
parent end of the lamp. A block 29, forming a part
of the filament structure 28 of Fig. 1, 1s positioned within
the jacket 19 adjacent cne end thereof by four brackets
3D extending inward of the inner wall of the jacket. The
plock 22 is preferably a mirror having a concave upper
surtace 31 which directs illumination outward through
the transparent plate 32 and reduces the radiation of heat
towards the base 11.

A plurality of filaments 35, 36, 37, 38, 39 are sup-
norted on hangers 40 which are mounted in and extend
upward from the block 29, the filaments preferably being
disposed in concentric circles and in a single plane,
thereby providing a uniform illumination intensity. Each
of the filaments 35 through 39 may be similar to the
filaments used in conventional incandescent lamps and is
preferably made from 2 high temperature resistant mate-
rial such as tungsten or the like. The outermost fila-
ment 39, being the longest, is preferably proporiioned
so that it may be connected directly across the supply
source, such as a 110 or 220 volt line. The remaining
filamments are made from the same type and size of wire
and have the same turn diameter and spacing so that,
with equal currents therein, equal intensities of illumi-
nation will be produced. Equal currents may be provided
for each filament by connecting each to a supply having
a different voltage or by conneciing a resistor in series
with each to make the resistance of all of the series com-
binations egqual so that all the series combinations may
be connected to the same supply.

Each end of each of the filamenis 1s connected to one
of the feed-through conductors 13 by respective individ-
ual conductors 4% which pass through the block 29 and
are positioned within the jacket 19. The target 27 1s
connected to one of the conductors 41 by a conductor 42.
if desired when dropping resistors are connected in series
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_mth each of the ﬁlaments the res:[sters eeuld be p051- _'
tioned within the . case of the lamp, thereby requmng; ..

~only two feed-through conductors 13. However, it 1S !

‘advantageous in the operation of the lamp of the inven-

tion to provide two conductors 41 and two feed-through

C

conductors 13- for each” filament so that greater heat

transfer from- the filament area is achieved, thereby con- -

tributing to a lower eperatmg temperature and a Ionger
eperatmg life. - -

~ After the lamp of the mventmn has been assembled
- as .described -above, the interior thereof is partially evac-

uated through the tubing 15 and then flashed with an.
1 “ﬂashed” as used -
herein means. the injection of a very small amount of
' gas into-the interior of: the case, the amount of gas in-

electric discharge lamp gas. - The term

14

- volved being in the order of a few molecules, not being

~ an’.amount:.great -enough to make a significant change
in -the: pressure within the .case..

. of the:invention is the fact that it is not.necessary to
- evacuate the interior of.the: lamp to anything approaching
- absolute: zero .pressure, nor is it necessary to provide an

inert. gas within the lamp. Satisfactory eperatien'is ob-

tained when the pressure within the lamp is not more
than two-thirds of an atmosphere absolute; the prefer-

able operating point being in the order of one-half atmos-

~ phere absolute. The electne,d_lsch_arge lamp gas which is -
~ flashed into the lamp may be hydrogen, sodium, mercury -
‘or- any of the noble gases, such as helium or argon,
argon and. hydrogen being preferred since they_-preduce
- 20

-the maximum amount of 1llum1natlen
When the lamp is connected to a smtable source, ‘an

 electric discharge is created between the target 27 and
This discharge excites the electric

the various filaments.
-~discharge lamp gas within the case and provides-illumi-
nation in.addition to that: of the incandescent filaments.
~ The target 27 is made of a suitable high temperature
resistant electrical conducting material such as tungsten,
- platinum, thoedium. or gold.

- electric dlscharge
made of platinum or. other material having

oxygen as 1ts temperature decreases.

‘ing -atmosphere and materially reduces the . operating
* temperature of the filaments of the lamp. It has been
found that the mass of platinum provided- In. the. target

- 27 must be at least one and one-half times the mass of
the ﬁlaments in order to perform an adequate cooling
It has alse been found that an increase. of
the mass ratio to more than two to one does not produce -

_eperatma

an improvement in. the cooling. operation. = Therefore,

- it is preferred that the target 27 be made of platinum

and -have a mass in the range of one and ene-half to
~ two- times that of the mass. of the filaments. |

A lamp constructed in the form of Figs. 1 and. 2, with
~ five concentric filaments, the outer filament being about
 two and ene-half inches in diameter, and the target being-

-spaeed about” one centimeter frem the outer filament,

N with the over-all -diameter of the -case- bemg about - four

An important: feature

The target is constructed
to encircle the filaments and is positioned adjacent the -
outermost ‘filament 39 in order to create the desired
It is preferred that the target be
the property

- of absorbing oxygen as its temperature increases and
. giving.  off
o abserptlen of oxygen by the platinum when the platinum -

~ is heating up produces a coelmg action in the surround-

The
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 -of incandescent lamp ﬁlaments, means for supporting

4

 ported by the jacket 19 across the end thereof. A plu-
 rality of hangers 46, similar to.the hangers.40, are.used

to support the ﬁlaments each having one end thereof
wrapped arcund the support member 45 with the other
end thereof projecting upward therefrem and engaging a
pemeu of the filaments. ' -

'A lamp constructed in accordance with the teaehlngs_."- -

of this invention will operate at a considerably lower -

‘temperature than conventional incandescent lamps and -

yet will provide intense 111um1natlen in the visible, -infra-
red and ultra-violet spectrum. Because of the lower op-.
erating temperature, the filaments do not become hard-
encd and brittle, resulting in a matemal 1ncrease in the
operating life of thelamp. -- |

Although exemplary: embedlments of the invention have

been disclosed and dlscussed it will be understood that

other applications of the invention are possible and that -
the embodiments disclosed may be subjected to various

changes, modifications and substitutions . w1thout neces-

sarily departmg from the spirit ef the mventien o
I claim as my invention: | : |
1. In a lamp, the combination of: a case, a plurahty- =

said filaments within said case; means for connecting an
electrical potential to the ends of said filaments; a plati- =

pum target, the mass of said target being at least oné

- and one-half times as great as the mass of said filaments:

35

means for supporting said target within said case adjacent

said ﬁlaments, and means for eleetnea]ly eenneetmg said o

tar get in circuit with one of said filaments.
2. In-a lamp, the combination of: a case whleh has :
been evaeuated to about one-half atmosphere and flashed
with an electric discharge lamp gas; a plurality of in- |
candescent lamp filaments; means for supporting said fila-
ments within said case with said . filaments equally spaced

and lying in a plane; means for connecting an electrical |

- potential to the ends of said filaments; a. platinum target

~ mass of said target being at least one and one-half times |
40

| _plurahty of feed-through electrical connectors POSItIoned o

surrounding said filaments and lying in-said plane, the

as great-as the mass: of said filaments; means for. support-

ing said target within said case; and means for electrically

connecting said target in c:1reu1t with - ene of sald fila-

- ments | | |
3. In a lamp, the cembmatlen ef a case. . which has' o

;been evaeuated to about ene-half atmosphere and. ﬂashed_-_ |

with -an electric discharge-lamp gas, said case having a

- therein; a plurality of incandescent lamp. filaments, said-

inches, draws appremmately forty amperes from a 220

volt 60_ey_ele per second source.
resistors were  provided: ocutside the. case in series with

each of the filaments except the eutermest te prcmde |

equal current densities in thé filaments.

- An alternative construetten fer supporting the filaments -
s shown- in Fig: 3, wherein an lnsulatmg suppert mem- |
ay be 111 the shape of a cress, 1s sup-

ber 45 Wthh 1

In this unit, droppmg |
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_ﬁlaments being substantially equally spaced over a zone
. a plane means for supporting said. filaments within
said case; conductor means for electrically connecting the.
. ends of said filaments to said feed-through ‘electrical con- )

~ nectors; a metal jacket encircling and spaced from -said

_cendueter means,

said jacket extending. from adjacent
said feed-through connectors. to adjacent said filaments,

-the end of said jacket adjacent said-filaments terminating
in a platmum target encircling said. filaments with said

target lying in said plane and substantlally constantly

spaced from the perz,phery of said zone, the mass of
60O

said target being at least one and one-half times as great

“as the mass of said filaments; means for supporting said
Jjacket within said case; "and means for electrically con-

neetmg said target in c1reu1t with one. ef sald ﬁlaments
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