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ABSTRACT OF THE DISCLOSURE 

A signal lamp for emitting ?ashing signals at a desired 
rate. A parabolic re?ector extends about the axis of the 
lamp with a space discharge tube at the focal point there 
of having means for electrical discharge at a desired pulse 
rate. 

BACKGROUND OF THE INVENTION 

This invention relates to improvements in Signal Lamps 
and, more particularly, to lamps that are adapted for use 
for warning and for indicating signals as, for example, 
on emergency vehicles and for signalling the presence of 
obstacles, either moving or ?xed. 

Heretofore signal lamps to this type have used mul 
tiple incandescant lamps, often revolving within a set 
circle, as within a dome, and usually rotated by a motor 
for effecting the desired the desired ?ashing action there 
of. The energizing of the rotating lamps and the motor 
has required a great amount of electric current which, 
together with the other functions of the motoryvehicle, 
frequently has caused an exhaustion of available battery 
current in a very short time. While attempts have been 
made to amplify the available current by special power 
packs, these have added considerably to the expense of 
the equipment. 

Signal lamps for ?xed or moving objects have also fre 
quently employed incandescent lamps supplied with cur 
rent from a battery. Due to the power demands of such 
lamps and for the operation of the circuit making and 
breaking mechanism thereof, an excess of current has 
been required which exhausts the available battery 
strength in a short time. 
One object of this invention is to overcome these ob 

jections to signal lamps used heretofore by providing a 
more readily visible signal which will be observed at 
greater distances for emergency and signalling purposes. 

Another object of the invention is to simplify and im 
prove the construction of signal devices to enable these 
to be built sturdily at low cost for effecting the desired 
degree of illumination and with the desired ?ashing ac 
tion, whether installed on a moving vehicle or on a ?xed 
or movable obstruction. 

Still another object of the invention is to utilize a 
parabolic re?ector extending circumferentially around a 
central axis in association with a space discharge tube 
which will direct illumination from the re?ector over a 
subsantial area. The space discharge tube is mounted to 
provide light output visible around azimuth extending ap 
proximately 35 ° either above or below azimuth for a total 
extended area of the desired angle. 

SUMMARY OF THE INVENTION 

Certain embodiments of the invention include a head 
unit supporting the space discharge tube and re?ector and 
a base or second unit which may or may not be 
integral with the head unit and which supports the pulse 
or control means for intermittently energizing the space 
discharge tube to effect ?ashing signals when applied to 
an emergency vehicle or for signalling the presence of 
obstacles, either moving or ?xed. 
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The head unit is preferably self-contained and inde 
pendent of the base unit so as to be removed therefrom 
or with respect to each other. Provision should be made 
for electrically connecting these together so as to trans 
mit the desired current from the pulse mechanism in the 
base unit to the space discharge tube in the head unit. 
The re?ector is preferably parabolic and may be ar 

ranged with the tube in proper relation to direct light 
onto the re?ecting surface or surfaces. Where a full par 
abolic re?ector is made from two half re?ectors, these 
should be disposed back-to-back with the re?ecting sur-v 
faces extending above and below azimuth through a sub 
stantial angle as, for example, an angle of 70°. 
The parabolic re?ector should extend around a center 

axis and should have a supporting member secured to it 
upon which the space discharge tube may be mounted. 
The base unit encloses the means for intermitting ener 

gizing the space discharge tube so as to operate the tube 
in a ?ashing signal action, such as may be desirable for 
an emergency vehicle or for indicating a ?xed or station 
ary obstruction. 

DESCRIPTION OF THE DRAWINGS 

These embodiments are illustrated in the accompany 
ing drawings, in which: 

FIG. 1 is a perspective view, showing one form of sig 
nal lamp; 

FIG. 2 is a similar view, with the top unit partially 
removed; 
FIG. 3 is a vertical section through the lamp; 
FIG. 4 is a perspective view of the head unit, detached 

and removed; 
FIG. 5 is a similar view of the base unit, with parts 

removed; 
FIG. 6 is a diagrammatic view of the operating circuit 

for energizing the space discharge tube; 
FIG. 7 is a diagrammatic view of a full wave control 

circuit therefor; 
FIG. 8 is a similar view of a full wave bridge circuit; 
FIG. 9 is a similar view of a pulse timing circuit; 
FIG. 10 is a diagrammatic view showing a part of the 

space discharge tube with an electrostatic ?eld for the 
control electrode; 

FIG. 11 is an elevation, partly in section and partly 
diagrammatic, showing the head unit of a modi?ed form 
of signal lamp; 

FIG. 12 is a similar view, showing the base unit thereof; 
FIG. 13 is a diagrammatic view, showing the control 

circuit for the space discharge tube; 
FIG. 14 is a perspective view, partly in section, of a 

modi?ed form of lamp; 
FIG. 15 is a side elevation of a lamp re?ector having 

stepped sections and showing, partly in section, a space 
discharge tube with respect thereto; and 
FIG. 16 is a cross section through a conical lens having 

serrations curved with respect to the light source. 

DESCRIPTION OF PREFERRED EMBODIMENT 

Referring ?rst to the form of the invention illustrated in 
FIGS. 1 to 5, this signal lamp comprises a head unit, gen 
erally indicated at 1, and a base unit, generally indicated at 
2, adapted to be connected together, as hereinafter de 
scribed, and to be mounted in any suitable position for 
effecting the desired signal. For example, the lamp may be 
mounted in a suitable position on an emergency vehicle, 
such as an ambulance, police or ?re vehicle, aircraft, etc. 
It may be used also as an airport marker or as a runway 
approach lamp. 
The head unit 1 comprises a pair of re?ector members 

3, each having a closed side 4 arranged adjacent to each 
other and having outwardly ?aring re?ective surfaces 5 
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extending circumferentially around the center axis of the 
closed sides 4. These are preferably parabolic re?ector 
surfaces and extend through approximately 360° around 
said center axis and also extend above and below azimuth 
as, for example, 35° or a total of 70". 
A support plate 6 is disposed intermediate the closed 

sides 4 of the respective re?ectors and extends radially 
outward of the re?ective surfaces 5 in the relation illus 
trated in FIGS. 3 and 4. This support plate 6 and the re 
?ectors are mounted on a threaded shaft 7 that extends 
upwardly on the axis thereof from a point beneath the 
base plate 8 of the head unit 1 to a position above the 
base unit. Nuts 9 are threaded on the shaft 7 on opposite 
sides of the closed sides 4 of the re?ectors and of the 
interposed plate 6 to hold these parts securely in em 
bracing relation and tightly in position. These nuts may 
be replaced by other suitable fastening means. 

In this form of the invention, I have shown a cover 10 
telescoped over the re?ector assembly and downwardly to 
the base plate 8'. The cover 10 may be made of suitable 
transparent or translucent material to be illuminated from 
the interior and may be formed of glass, plastic or other 
suitable material. It is held in place by a nut 9’, or by other 
suitable fastening means, on the upper end of the threaded 
shaft 7. 

Disposed at the parabolic axis of the re?ector surfaces 
5 is a space discharge tube 11 which extends circumferen 
tially around the head unit 1 substantially 360°. The ends 
of this tube 11 are turned downward, as indicated at 12 in 
FIG. 4, in side-by-side relation, which end portions en 
close the electrodes for space discharge in the gas of the 
tube. Any suitable or desired gas ?lling may be used, such 
as xenon, krypton, etc. The tube 11 is held in place by 
bracket clamps 13, spaced at intervals around the circum 
ference of the support plate 6, as illustrated in FIGS. 3 
and 4. 
A trigger or trip wire electrode is indicated at 14, coiled 

around the tube 11 throughout the major portion of its 
length for producing the requisite high voltage triggering 
spark within the tube. 
The base unit 2 includes a base plate 14 which may be 

mounted on any suitable or desired support such, for ex 
ample, as a vehicle body, or may be set on the ground 
or on a stationary or movable obstruction according to 
the use and purpose of the signal lamp. Upstanding from 
the base plate 14 on diametrically opposite sides thereof 
are support legs 15 which have a plate 16 supported on 
the upper ends thereof. A cover plate 17 surrounds the 
base unit and encloses the operating parts of the signal 
generating mechanism. 
The base plate 8 of the head unit 1 is seated directly 

upon the plate 16 of the base unit and these plates are 
connected together by a clamping ring 18 and a clamp 
screw 19 extending circumferentially around the lamp. 
This clamping ring 18 embraces projecting edge portions 
of the plates so as to hold them in proper relation to each 
other but to permit of ready separation and removal of 
the head unit upon release of the clamp 18. 
One or more aligning pins 20 are carried by the head 

unit plate 8 and engage in holes or sockets in the plate 16 
for maintaining proper alignment and orientation of the 
head unit with respect to the base unit. 

Additionally, contact pins or prongs 21 are carried by 
the head unit plate 8 to extend through openings in the 
base unit plate 16 and into contact relation with jacks 
mounted on the plate 16 so as to effect electrical contact 
and to conduct current to the electrodes of the space dis 
charge tube 11 and the trigger wire 14. Thus, two separate 
plugs 21 should be provided for this purpose. 
The means for intermittently energizing the space dis 

charge tube 11 is mounted within the base unit 2 and is 
thus connected through the several jacks 21 with that tube 
for effecting instantaneous and intermittent illumination 
thereby. The energizing means may be operated from any 
suitable source of current, either alternating current, if 
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4 
available, or from a suitable or convenient battery supply 
of various voltages. The electrical supply means have been 
omitted from the illustration in several of the drawings, 
except to the extent indicated in FIG. 5. 

While available energizing circuits have been known 
heretofore, any of which may be used for this purpose, 
we have shown in FIGS. 6 to 9 illustrations of circuits that 
may be employed. In FIG. 6 a power transformer is in 
dicated at 22 having a source of electric current, indicated 
at 23, connected therewith. The output from the trans 
former 22 leads to a recti?er circuit 24. This is shown in 
FIG. 6 as a double recti?er circuit, although, if desired, 
a full wave recti?er circuit illustrated at 25 in FIG. 7 may 
be substituted therefor or the full wave bridge circuit 
illustrated at 26 in FIG. 8, as load resistances and voltages 
require. 
The output from the recti?er circuit to the space dis 

charge tube 1.1 is controlled by a pulse timing circuit, 
generally indicated at 27, incorporating variable or ?xed 
relaxation oscillators. A pulse timing circuit 28 is illus 
trated in FIG. 9 to provide large current handling capac 
ity. These circuits 27 and 28 ‘Will permit pulse repetition 
rates up to 700 per minute. 

Trigger voltages up to 30 kilo-volts are obtained by 
changing the primary-secondary ratio in the transformer 
29 and the capacitance at 30. The capacitance 31 may 
be adjusted to provide kilo-joules energy output if trans 
formers of proper capacity are provided. 

DESCRIPTION OF MODIFIED EMBODIMENTS 

As shown in FIG. 10 each electrode of the tube 11 
may be provided, if desired, with an electrostatic shield 
of the character described more in detail in Patent No. 
2,889,494, granted June 2, 1959. The shield is indicated 
generally at 32, surrounding the electrode and inter 
mediate the latter and the wall of the tube. The electro 
static shield 32 may be in the form of a collar or other 
shape of electrostatically charged plastic or ceramic mate 
rial so that if charged positively the shield will attract 
particles that are negatively charged, and if negatively 
charged will attract particles that are positively charged. 
Thus, these particles are kept from adhering to the walls 
of the glass envelope and thereby increase the useful life 
of the light source. 

This form of the invention may be used on moving 
vehicles to provide low, medium or high signals and as 
an emergency lamp, and particularly for warning or in 
dicating signals that operate in a ?ashing state. The pulse 
timing of the ?ashing interval will depend upon the dis 
charge means provided, whether of a capacitance or a 
suitable switch. A residual effect from the energy emitted 
by the high intensity tube can be obtained by the intro 
duction of ?uorescent materials in thetranslucent cover 
10, as is well known in illumination. 

I have shown in FIGS. 11 to 14 a modi?ed form of 
signal lamp adapted particularly for signalling ?xed or 
movable obstructions as, for example, a street or road 
obstruction. 
As shown in FIG. 14, this form of lamp has a base 40 

with an upstanding conical housing 41, either made in 
one integral piece with the base or separable therefrom, 
as desired. The housing 41 should be of a suitable trans 
parent or translucent material and is shown in FIG. 14 
as being conical, with a part broken away to illustrate the 
assembly therein. The housing 41 encloses a head unit 
42 and a base unit 43 suitably secured therein and may 
contain a rechargeable battery, either as a part of the 
base unit 43 or otherwise mounted in the base support 40. 
The head unit 42 includes a container, generally indi 

cated at 44, upon which is mounted a parabolic re?ector 
45., the inner surface of which is re?ecting and surrounds 
a space discharge tube 46 mounted on the container 44 
substantially at the center of the angular re?ecting surface. 
The space discharge tube 46 may be of the character 

. described above and is electrically connected with a pulse 
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and recti?er assembly 47 mounted in the container 44. 
The base unit 43 encloses the storage capacitors 48 

and transformer 49 and associated parts of the pulse gen 
erating circuit. These are connected to the pulse and 
recti?er assembly 47 in the head unit 42 through a suitable 
cable or other electrical connection 50. 
The electric circuit for ?ashing the warning lamp 46 is 

illustrated more in detail in FIG. 13 as one embodiment 
that may be used for the purpose so as to operate the pulse 
circuit at the proper and desired rate of discharge. This 
particular circuit may be varied, however, as found de 
sirable according to the rate and time of discharge needed 
for the purpose. 
The components indicated at 57 in FIG. 6 and 57’ in 

FIG. 13 can readily be installed in a module that may 
be plugged into the lamp in a octal socket, for example. 
Since the tolerances, as well as the values of the com 
ponents indicated at 57 or 57' determine the ?ashing fre 
quency this module becomes a simple, rapid means to 
change the ?ashing rate. 

I have also illustrated in FIG. 15 a further modi?ed 
form of lamp wherein a parabolic re?ector of inverse 
truncated form is made with sections, generally indicated 
at 51, of stepped construction rather than curved, al 
though extending continuously around the longitudinal 
center axis of the body forming the re?ector. The xenon 
lamp 52, as an example of a light source therefor, is 
disposed at the axis of the re?ector and mounted on a 
center support 53 extending radially outward from the 
center section thereof. In other respects, this re?ector func 
tions in the manner described above. 

In the further modi?cation shown in FIG. 16, I have 
illustrated the use of a truncated conical freznel lens, 
generally indicated 54, and having a light source 55 lo 
cated at the center thereof. The lens is provided with 
peripheral serrations, indicated at 56, having optically 
designed surfaces re?ecting or refracting the light rays 
from the light source thereby determining the vetical 
range above and below the horizontal plane through 
which the light is visible. The serrations 56 extend hori 
zontally around the conical face of the lens. 

While the lamp herein described has many uses, one 
of its principal uses is for emergency warning lights, as 
on vehicles, and in stationary positions using a battery 
as a power source. This lamp would replace the presently 
used revolving incandescent warning lamp. It would have 
a very low battery consumption, with a high light in 
tensity of the xenon lamp as compared to an incandescent 
lamp. At the same time, there is a material reduction in 
maintenance cost due to the elimination of motor prob 
lems and the changing of lamps. The life of a xenon lamp 
is several times as long as that of an incandescent lamp. 
It requires no moving parts since it functions as a result 
of solid state components. 
The xenon lamp is made to ?ash in a full 360° of re 

?ected light from a parabolic re?ector which may be 
made to re?ect either above or below the axis of the 
lamp, or both, according to whether the re?ector is of 
single or double type. This makes use of a ring-shaped 
lamp which surrounds the re?ector and is located approxi 
mately at the focal point of the parabola and causes a 
beam of light to be directed throughout approximately 
360° in a horizontal plane and may extend above or below 
the horizontal plane through approximately 35 °. 
Not only is the lamp capable of use on emergency ve 

hicles, but it is also capable of use inside a plastic tra?ic 
cone or as a signal lamp around barricades. I have dis 
covered that when the lamp was used within such plastic 
bodies, the ?ash decayed slower because the plastic had 
a tendency to retain the light. 
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6 
I claim: 
1. A signal lamp comprising a head unit including a 

pair of cup-shaped re?ector members each having a 
closed side with outwardly extending annular parabolic 
re?ective surfaces surrounding an axis extending through 
the closed side, each of the re?ector members having the 
parabolic axis of the reflective surfaces externally of the 
surface, said re?ector members having the closed sides 
thereof adjacent each other and with the re?ective sur 
faces extending in opposite directions from a plane nor 
mal to said axis, and an annular source of illumination 
extending around said annular re?ectors. 

2. A signal lamp according to claim 1 including a sup 
port plate mounted between the closed sides of the re 
?ectors, and a space discharge tube mounted on the pe 
riphery of the support plate at the parabolic axis of the 
re?ective surfaces. 

3. A signal lamp according to claim 1 including means 
for electrically and intermittently energizing the source 
of illumination including a transformer having a primary 
and secondary, and means for energizing the source of 
illumination from the secondary. 

4. A signal lamp according to claim 1, including a plate 
interposed between the closed sides of the re?ector mem 
bers with the annular source of illumination extending 
around the periphery of the plate, and means for mount 
ing said annular source of illumination on the periphery 
of the plate. 

5. A signal lamp according to claim 1, including a base 
unit having the head unit detachably mounted thereon, 
and means self-contained within the base unit for elec 
trically and intermittently energizing the source of illu 
mination. 

6. A signal lamp comprising a space discharge tube and 
a re?ector therefor, and means self-contained within the 
lamp for electrically and intermittently energizing the 
space discharge tube, the intermittent energizing means 
comprising a detachable module assembly that may be 
removed and substituted for a module assembly of a dif 
ferent ?ashing frequency. 

7. A signal lamp comprising a surrounding lens having 
a central axis, a parabolic re?ective surface inwardly of 
the lens and having an annular focal axis intermediate the 
re?ective surface and the lens, said re?ective surface fac 
ing generally radially outward from the central axis of 
the lens for directing light rays in a generally radial direc 
tion, a ring-shaped lamp extending along the focal axis 
of the re?ective surface for concentrating the light from 
the ring-shaped lamp in a relatively small zone on the 
lens, and means for intermittently energizing the ring 
shaped lamp. 
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