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,.more ,partrcularly' to means for controlhng the'i

_light.emitted by elongated. eledtric, ‘lamps, such
as the hrgh mtens1ty mercury 'vapor,, arc lamps

mercury vapor. arc lamps is dlsclosed in. U, 8.
CPatent 2,295,048, ‘Noeél and comprises a, water-
trght housmg havmg a cylmdr;cal transparent
,ltube surroundmg ;one” or more. lamps and end
“members through thch the lamps are. enerclzed
“and the <:oohncr water flovis into. and out of the

Blass, tube b have observed that when the ‘ap-
paratus descrlbed in the latter patent comprises
-two.or more lamps and is 'mounted - at {he focus
“of, the reﬂector of a searchlight, dlstmct penml
. beams are prOJected rather than a smgle beam.
i AD obJect of . my mventlon is to prov1de ‘water

. this dlsadvantage is av01ded Another object
of iy Jnventlon is"to provide su
comprlsmff a 1eﬁector for .controlling the distri-
* bution of the light ermtted by, the lamp “Anh-
other obJect of my 1nvent10n is to’ ‘increase the
spread of the beam and the umforrmty of candle-
‘power throughout the "spread ‘of the beam pro-
" jected by a sedarchlight’ including; such apparatus.
Further objects and advantages of the invéntion
will appear from the following detailed descrip-
t1on of spécies thereof from the appended claims
and from the.drawing accomparnying and form-
ing pert of this specification in. which, Fig, 1
is a front elevational view of a lighting apparatus

. embodying ' my. 1nvent10n F1g 2 is a. sectional 25

view alohg the hne 2—32 of Fig.’ 1, Fig. 3'is. a
front elevatlonal v1ew .of another spemes of my
_invention; Pig. 4 is a sectlonal view .along the
" line A4 of Fig. 3 and Fig. 5 is a didgramniatic
illustration’ of the apparatus at the. focus of-a
searchlight reflector.

" . The lighting apparatus shown in Fig. 1 of the
drawing comprises o glass tube | surroundmu a
tubular lamp. 2 .and clamped between two end
members the upper one 3 of which comprises a
brass plate and the lower one 4 _an electrically
insulating plate. The ‘plates 27and 4 are held
tpgether by retaining.holts 5 and §:which are
insulated from the metal plate 3 and spaced
from the plate .4 by rubber bushmgs 1. Rubber
gaskets (not shown) are inserted between the
ends 6f the glass tube | gtid the end members 3
and & to provide a watertight seal therebetween

+ A water intake tube 8 of metal is mounted
- on 2nd extends through -the lower plate 4 and
“communicates with the interior of the glass tube
1. A spring contact -9 is mounted in the intake
tube 8 and extends into the. glass tube { to ac-
commodate and engagea terminal 10 of the lamp

‘2. The electrical contact 8 is electrically con-

nected to the intake tube 8 which is prov1ded P
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ha current lead (not shown) passing through
eleetncally 1nsulat1ng cap (. The electrical
nnections. have not been shown for simplicity
illustratxon ‘The exposed portion of the in-

: k,e tube 8 mdy be enclosed and electrically in-
’d bber water—mlet tube (not shown)

- ;‘_'du ng ‘operation of the lamp I so that all elec-

1cally conductmg parts at the intake end of
the'ap_paratus are insulated to protect the user

m from ‘electrical shock:

¥ The "mefal plate 3 at the outlet end of the
apparatus is ‘provided with an' outlet tube (2
commumcatlng with the mterror of the glass tube
AT statlonary contadt' 13 which engages the

15 lamp terminal ‘{4 is’ mounted in the passage

through the’ metal plate and electrically en-
“gages the metal plate Filectrical connections to
“the terminal 14 of the Tamp ‘may be made through
* the metal plate 3:

Thé lamp 2 comprls : sealed tubular quartz
envelope about 40 mm in length with an outside
chameterof about 6_ sand a bore of about 2
D - TWo ‘metal sleeves “which constitute the
“Yamp- terminals’ 18 and. 14 are attached to the

o5 ends of the envelope A current leading-in wire

extends from ‘each sleeve, through the wail of
the quartz envelope -and terminates in the small
“bore of the envelope. The inner ends of the
"leading-in wires which are spaced a substantial

a0 distance. apart are surrounded by a guantity of

- mercury and serve as electrodes for the elongated,
. luminous, high pressure mercury vapor arc dis-
“charge which occurs in the central portion of
the envelope

"'The apparatus described above is well known
and the description thereof is included in order
that my mventmn may be readily understood.

The glass tube | surrounding the lamp 2 is
mrcular in cross-section at its ends which have

40 ‘an outside diameter of about 14 mm. and ellip-

* tical at its central portlcn surrounding the lumi-
nouc 'arc 1n the lamp The major axis of the

:_‘elhp se. measured on the outer surface of the tube
{718 ahout 17 mm and is in a plane with the
45, bolts 5 and ' §.. The Jminor axis of the ellipse.is

about 10 mm. A reflector 15 constituted by a
ﬁlm of reﬂectmg metal, such as aluminum, is
arphed to the outer surface of the glass tube |
‘and covers the segment of the ellipse limited by
The thickness of the film
bas bnen greatly exaggerated in the drawing for
“The trough-shaped re-
ector .15 is as long as the discharge gap in the

'lemn and the longitudmal axis of the lamp coin-
Ly “cides. with the center of the generating ellipse.

" The light emitted by the lamp 2 is projected by
the - Tamp unit mth,m a 180 degree angle measured

_from the center of the arc. The reflected light
“ passes through the plane including the minor
¢i axis of the generating ellipse and the longitu-
f' danal axis -of the lami and the angle of reflection
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increases as the vertices of the ellipse are ap-
proached.
I have demonstrated that a searchlight com-

prising a 24 inch parabolic reflector having the -

apparatus described above mounted vertically
thereon with the longitudinal axis of the lamp 2
transverse to the axis and at the focus of the
parabolic reflector and with the elliptical re-
flector 15 facing the parabolic reflector projects
a narrow beam of light. Such an arrangement
is shown diagrammatically in Fig. 5 in which the
parabolic reflector is indicated at 271 and the
plane of the paper is normal to the longitudinal
axis of the lamp 2. T have demonstrated further
that the projected beam is of greater angular
. spread and of higher candlepower at the higher
angles than the beam projected by the same
‘searchlight except for the use of an uncoated,
. cylindrical glass tube in place of the tube { de-
_scribed above. Specifically, when an uncoated
-.cylindrical tube approximately 14 mm. in diam-
eter was used the candlepower at the axis of
the beam was 10,500 in a horizontal plane in-
. .cluding the beam axis and at %2 degree on either
side of the said axis it averaged 3,300; at 34 de-
gree 900; at 1 degree 400,-and at 1% degrees 100.
When the coated elliptical tube .1 described above
was substituted for the cylindrical tube in the
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lamps 2, and through spring contacts 24 mounted
on and electrically connected to the metal plate
21 which may be connected to a suitable terminal
of the power source.

Each tube 17 has a metal film constltutmg a
reflector 25 alongside of the light emitting por-
tions of the lamps 2 as in the embodiment of
the invention shown in Figs. 1 and 2 and each
reflector 25 directs the light emitted by the lamp
2 it surrounds in the same manner as the re-
flector (5 of Figs. 1 and 2. Thus, when the ap~

. paratus shown in Pigs. 3 and 4 is mounted at the
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same searchlight and the same measurements .,

made in the same plane and in the same manner
the candlepower at the beam axis was 11,000; at
"% degree it averaged 4,300; at 34 degree and 1
degree 2,350; at 1% degrees 1 ,660; at 1% degrees
.+1,800, and at 2 degrees 400.. . .

The candlepower dlstrlbutxon of the search-

light in a vertical plane with the uncoated cylin-

drical -tube was 10,500 at the beam axis; aver-
- aged 9,550 at-1 degree from the beam axis; 6,200
“at 2 degrees, and 450 at 3 degrees. With the
coated elliptical tube the candlepower at the beam:
axis was 11,000; at 1 degree it averaged 9,000; at 2
degrees 6,000, and at 3 degrees 1,250 in the same
vertical plane.

Thus, the reflector {5 on the tube { is effec-

tive for increasing the spread of the beam and -

the candlepower at the higher angles of spread
of the beam projected by the searchlight.

The apparatus shown in Figs. 3 and 4 of the
drawing is similar to that shown in Fig. 1 ex-

cept that in this embodiment two mereury vapor

arc lamps 2 are mounted side by side in a jacket
comprising a heavy, cylindrical outer glass tube
16 and each lamp 2 is surrounded by an elliptical
glass tube 7 terminating short of one end of
the lamp. The major and minor axes of tubes
17 are of the same length as those of tube | of
Figs. 1 and 2. Cooling water may flow into and
out of the jacket through the nipples {8 which
are connected to the interior of the glass tubes
7 by passages in the electrically insulating plate
{8 which is engaged by a metal holder 20. The
glass tubes 1T are mounted on the plate {8 with
the joints watertight and the outer glass tube 16
is recessed into an annular groove in the plate
19 and a similar groove in the metal upper plate
21. The joints between the ends of the outer
tube {6 and the plates 19 and 21 are made water-
tight by soft rubber gaskets. Retaining bolts 22
engage holder 20 and plate 21 and clamp the as-
sembly together. Electrical connections to the
lamp terminals 10 and {4 of the lamps 2 are
made through the stationary contacts 23 in the
elliptical tubes T which contacts 23 extend
through the insulator plate I8 for connection to
terminals of an electric power source for the
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‘focus of a parabolic reflector in a searchlight a

single beam of high candlepower is projected
rather than distinct pencil beams which was ob-
tained with similar apparatus in which the glass
tubes 1T were cylindrical and free ftom a reﬁect-
ing coating.

What I claim’as new and desire to secure by
Letters Patent of the United States is:

1. A liquid-cooled mount for an elohgated high
pressure mercury vapor discharge. lamp having
its end terminals exposed to the cooling liquid
comprising a light transmitting tube having a
portion elliptical in cross section closely surround-
ing the light emitting portion of the lamp and a
coating of reflecting metal on said tube portion
and completely covering one-half of said por-
tion symmetrical with its minor axis.

2, A liquid-cooled mount for an elongated high

_pressure ‘mercury vapor discharge lamp having
"its end terminals exposed to the cooling liquid
_comprising a j acket through which cooling liquid
“may circulate and at least a portion of which
is light transmitting, means to support the lamp
" within said jacket portion and a light transmit-

ting tube within said jacket having a portion
elliptical in cross section closely surrounding the
light emitting portion of the lamp and a coating
of reflecting metal on said tube portion and com-

_Dletely covering one-half of said portion sym-

metrical with its minor axis.

3. Aliquid-cooled mount for a plurality of elon-
gated high pressure mercury vapordischarge lamps
having its end terminals exposed to the cooling
liquid comprising a jacket through which cooling
liquid may circulate and at leasta portion of which
is light transmitting, means to support the said
lamps in parallel juxtaposed positions within said
jacket portion, a plurality of light transmitting
tubes one for each of said lamps within said jacket
each having a portion elliptical in cross section
closely surrounding the light emitting portion of
its respective lamp and a coating of reflecting
metal on said tube portion and completely cover~
ing one-half of said portion symmetrical with its
minor axis.
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