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23 Claims,

This invention relates to a device for marking
a spot or locality to enable it to be found by a
distant searcher from any position in space within
his range of observation. It comprises essentially
a group of reflector units symmetrically arranged
about a common center and so constructed as to
reflect rays or beams emanating from a suitable
source or sources to the observer irrespective of
the lateral or vertical positions of the searcher
relatively thereto, or the rotative position of the
reflector about its center.

The purpose of the invention is to provide a
reflector of the character specified which may be
“utilized by a person or persons lost or in distress
on sea or on land as a signal to identify his or
their position, or approximate locality, so that
it may be readily located by an airplane, ship, or
from the ground, and relief promptly sent.

A further object of the invention is to provide
a device of the character specified which can be
dropped from an airplane to mark a spot or loca-
tion of someone or something which it is desired
to relocate, such, for example, as a ship in distress,
a lost person or plane, or a place or object ob-
served from an airplane passing over it with the
reflecting surfaces always properly positioned to
refiect rays or beams by means of which its posi-
tion may be relocated.

While the invention is primarily designed to
reflect radar beams, it may also be suitably con-
structed to reflect other beams, such as beams
of light, within the scope of the invention.

Another important feature of the invention is
to provide a collapsible reflector of the character
specified which can be stored in a minimum space
and readily erected to present universal refiecting
surfaces of the character above described.

Another object of the invention is to provide a
collapsible reflector of the character described
adapted to be connected to a parachute and hav-
ing means operable when the parachute is dropped
from an airplane or the like automatically to
cause erection of the reflector.

A further object of the invention is to provide
a maritime buoy of the character described having
means operable when the reflector is partially or
wholly immersed in the water automatically to
infiate pneumatically expansible floats so posi-
tioned as to provide a thrée-point support there-
for irrespective of the rotative position of the
reflector about its center.

More specifically the object of the invention
is to provide a maritime reflector buoy compris-
‘ing a group of reentrant trihedral reflector units
symmetrically arranged about a common center
and having pneumatically expansible floats
mounted upon the external apices of said units
to provide a three-point support for the refiector
irrespective of its position of rotation about said
center, whereby upsetting of the buoy by waves

10

18

40

45

50

55

60

(ClL. 9—38)

of the water upon which it is deposited by blasts
of wind, by unbalanced accumulation of snow or
ice’ upon the reflector units, or otherwise, will
result in cleansing of the surfaces and insure
presentation of effectively exposed reflecting sur-
faces. .

These and other objects and features of the
invention will more fully appear from the follow-
ing description and the accompanying drawings
and will be particularly pointed out in the claims.

Preferred embodiments of the invention are
illustrated in the accompanying drawings, in
which, _

PFig. 1 is a perspective view of a preferred em-
bodiment of the invention fully erected and sup- .
ported upon the surface of water by three inflated
pneumatic supports with other floats so arranged
as to provide a three-point support irrespective
of the rotative position of the reflector about its
center;

Pig. 2 is a diagrammatic plan view of the re-
flector;

Pig. 3 is a dlagrammatic elevation of a fully
erected collapsible reflector showing means for
automatically inflating the floats upon full or
partial submergence in the water; :

Fig, 4 is a diagrammatic view illustrating the
reflector in a collapsed position adapted to be
suspended from a parachute;

Pig. 5 is a diagrammatic view of a collapsible
erected reflector construction embodying an
earlier conception of the invention;

Fig. 6 is a detail view partially broken away
showing certain of the reflector units, the frame-
work supporting the same in erected position
and including means for automatically inflating
pneumatic supports therefor;

Fig. 6—a is a view of the fitting at the left end
of one of the horizontal arms showing the man-
ner in which the float is mounted thereon and
also illustrating means for connecting the fitting
to members of reflector units;

Fig. 7 is a detail view of the lower end portion
of the mast and including means operable upon
submergence to activate means for generating
gaseous fluid under pressure to inflate the floats;

Fig. 8 is a diagrammatic longitudinal sectional
view of the mast of the frame formed in tele-
scoping sections illustrating also means for per-
mitting collapsing of the floats and for main-
taining them fixedly in extended position to-
gether with means for supporting the reflector
from a parachute; A

Fig. 9 is a detail sectional view of a central
portion of the reflector on line 9—8 Fig. 6 as
viewed from above;

Fig. 10 is a diagrammatic sectional view on line
10—I0 Fig. 6 viewed from above; i

Fig. 11 is an end view of the fitting at the upper
end of the upper section of the telescoping mast;
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Fig. 12 is an end view of the fitting at the lower
end of the lower and larger section of the tele-

scoping mast;: .
Fig. 13 is a view of the fitting at the left end

of one of the horizontal tubular arms of the’

frame;

Fig. 14 is a view of the fitting at the right end
of one of the horizontal arms of the frame;

Fig. 15 is an end view of the fitting at the ends
of other horizontal arms;

Fig. 16 is an enlarged vertical sectional view

of portions of the telescopic mast illustrating the

manner in which the floats are mounted upon
the mast, the means for retaining the float when
inflated rigidly upon the end of the mast, and
also illustrating the spring mechanism for erect-
ing the mast, and the means for releasably lock-
ing the sections of the mast in erected position
operable when the reflector is dropped from a
parachute to permit its erection and permit in-
flation of the floats; :

Fig. 17 is an enlarged vertical sectional view of
the lower end portion of the mast, the float there-
on in collapsed position, and the means for re-
taining the float when inflated in axial alinement
with the mast;

Fig. 18 is an enlarged vertical sectional view
of a modified form of telescoping mast adapted
to be pneumatically erected;

Fig. 19 is a horizontal sectional view on line
19~19 Fig. 18; and,

Fig. 20 is a horizontal sectional view on line
20—20 Fig. 18.

The invention is illustrated in the drawings as
comprising a group of similar adjoining re-
entrant trihedral reflector units having  their
inner apices symmetrically positioned with re-
spect to a common center and their outer apices
provided with means forming a triangular sup-
porting base irrespective of the rotative position
of the reflector with respect to its center. The
frame for supporting the trihedral units com-
prises a telescoping mast having arms hinged to
the central portion of the extended mast and
extending therefrom at right angles to the axis

of the mast and at right angles to each other -

with pneumatic floats mounted upon the respec-
tive ends of the mast and arms with means for
automatically erecting the mast and simul-
taneously moving the arms to erected position
and also comprising means for automatically in-
flating the floats operable either by a jerk of
the parachute when thrown overboard from an,
airplane or operable upon whole or partial sub-
mergence of the float in water upon which it is
deposited. . )

A preferred form of reflector which is particu-
larly adapted for reflecting radar beams is illus-
trated in Fig. 1 and comprises a group of four
associated reentrant trihedral reflecting units
each comprising triangular reflecting surfaces. i,
2, and 3, each positioned at right angles to the
other, with their inner apices 4 symmetrically
disposed with respect to a common center, and
having suitable supporting means, preferably in
the form of pneumatically expansible floats B,
mounted upon the adjoining outer apices of said
units. The triangular reflector units desirably
are made of flexible metallic fabric and the op-
posite surfaces thereof constitute reflecting sur-
faces for adjacent trihedral units. The frame
for supporting the trihedral units in the manner
above described comprises a main member, which
is hereinafter designated as a mast, extending
diametrically across the reflector, and four arms

D -
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extending from the central portion of the mast
at right angles to the mast and to each other,
the floats being mounted Tespectively upon the
ends of the mast and the outer ends of the arms
radiating therefrom. By reason of this construc-
tion the reflector will be supported by a three-
point support upon three of its outer apices
irrespective of the rotative position of the re-
flector with respect to its center of rotation.’
Any suitable floats may be provided for thus

. 'supporting it upon the surface of water. Prefer-
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ably however .pneumatically inflatable supports
are provided as illustrated herein. Suitable
means are provided for simultaneously inflating
the floats, Preferably the frame of the reflector
is collapsible and as illustrated in Figs. 3 and 5
comprises & mast formed in telescoping tubular
sections 6 and 71 of rectangular cross section, a
portion of the section 7 which telescopes into
the outer section preferably being of reduced cross
sectional area, with radial arms g pivotally
mounted upon the larger section 8 of the mast
at the center of the length of the mast when in
extended or erected position.

In order to provide for simultaneously inflat~
ing the floats the horizontal arms 8, four in
number, may be of tubular form and connected
by branches 9 to a manifold 10 which is mounted
upon the larger section 6 of the mast and gaseous
fluid under pressure may be supplied to the mani-
fold, from a suitable generator 11 which is se-
cured to the mast. Suitable flexible tubes 12 may
be provided for conducting the gaseous fuid
under pressure from the ends of two of the
horizontal arms to the floats which are mounted
upon the respective ends of the mast as illus=
trated graphically in Fig. 3 and by the heavier
lines in Fig, 5. :

The details of construction of the reflector
above described are more clearly illustrated in
Figs, 6-17 inclusive. .

In order to provide a collapsible frame con-
struction the mast comprises a lower tubular
metallic section 6, preferably of rectangular cross
section, and an upper tubular metallic section 1
also of rectangular cross section, the lower por-
tion of which desirably is of lesser cross sectional
area, which telescopically slides into the lower
section, with means for locking the sections to-
gether either in collapsed or erected position. The
horizontal arms 8 are desirably cylindrical metal
tubes having L-shaped inner ends which are
welded to bell-crank members 13 which are piv-
otally mounted in ears (4 extending vertically
downwardly from a general rectangular plate 1§
which is welded to the upper portion of the lower

- mast section 6, thereby enabling the horizontal

60

arms to be folded into parallelism with the axis
of the lower mast section. The respective ends
of the upper and lower masts are provided with
tubular fittings upon which are mounted the
pneumatically expansible floats 5. The fitting for
the upper end of the inner mast section 7 is illus-

~ trated in detail in Fig. 11 and in vertical section
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in Fig. 16 and comprises a cylindrical tubular
section 18 which tightly fits upon and preferably
is welded to the upper end of the mast section
1. The tubular section 16 is internally screw
threaded and a nipple IT having external SCrew.
threads is mounted therein. The nipple (7 is
provided preferably midway of its length with an
internal valve seat 18 and desirably is provided
with external ribs 19 which are embedded in a
rubber hoss or extension 20 of the wall of the
float 8., The fitting 17 is provided with four
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downwardly and outwardly extending arms 21 to
which the upper apices.of the reflector members
2 are secured preferably by spiral springs 22.

The fitting 16 at the upper end of the upper
mast section 7 is provided with an angularly and
downwardly extending tubular branch 23 which
is secured by a suitable union to the upper end
of the flexible pipe 12 which leads to a suitable
fitting upon the end of one of the horizontal arms
8. The end of this horizontal arm is provided
with a fitting 24, shown in detail in Fig. 14, which
is similar to the fitting 18, and a like pneumatic
float B is similarly secured to the end of this arm
and communicates therewith. The fitting 24 is
provided with inwardly inclined arms which are
similarly connected by springs 22 with the outer
apex of the reflector member 2. The fitting 24 is
likewise provided with an upwardly inclined
tubular section 25 which is similarly secured to
the lower end of the flexible tube I2.

The lower end of the rectangular mast section
6 is provided with an internal collar 26 at its lJower
end and a tubular section 27 which extends
through the collar 26 and is hermetically secured
thereto, preferably by welding, is provided with a
tubular section 28 of smaller cross sectional area
than that of the upper tubular section 7 and ex-
tends well into the inner section when the sec-
tions of the mast are in collapsed position, as
illustrated in Figs. 8 and 17. The lower end por-
tion of the tubular member 17 is provided with &
fitting 29, as illustrated in Fig. 12, similar to the

~ fied respectively in Figs. 1 and2asa, ¢, dandf.
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fitting {6 at the upper end of the mast and has -

an upwardly extending tube 30 which is con-
nected to a flexible pipe 2 the upper end of
which is similarly connected to a like fitting 3t
upon the end of the horizontal arm 8 which is
diametrically opposite to that previously de-
seribed, as illustrated in detail in Figs. 6—a and
13. The fitting 29 is likewise provided with four
upwerdly extending diverging arms which like-

wise are connected by spiral springs 22 with the:

apices of the reflector members 2.

The horizontal arms 8 which extend at right
angles to those previously described are provided
with fittings similar to\the fittings which are
{llustrated in detail in Fig. 15 and which are simi-
1ar to those previously described except that they
are not provided with angularly disposed tubes
for connection to the flexible pipes like those
which establish communication with the flexible
members {2 which serve to carry fluid under pres-
sure to the pneumatic floats at the upper and
lower ends of the mast, as fluid under pressure
can be transmitted to each of the floats upon the
ends of these arms directly through the hori-
zontal arms themselves.

The fittings for the horizontal tubular arms 8
are each provided with inwardly extending in-
clined arms which are similarly secured by spiral
springs 22 to the outer apices of the respective
flexible reflector members ! as will be readily
understood.

Suitable means are provided for simultaneously
inflating all of the floats 5. In the preferred con-
struction illustrated a suitable generator (1, for
gaseous fluid under pressure, as heretofore de-
scribed, is fixedly secured to the lower mast sec-
tion § and is provided with a chamber 32 as
shown in Fig. 6 which is connected by & pipe 33
to the rectangular manifold (0 from which the
pipes 9 heretofore described lead to and are con-
nected by a suitable union to each of the hori-
zontal arms 8. When therefore fluid under pres-
sure is generated it passes from the reservoir 32
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through the pipe 33, the manifold 10, and each
of the flexible branch pipes 9 to the horizontal
arms from which the gaseous fluid under pres-
sure passes directly to each of the floats § upon
the ends of the horizontal arms which are identi-
The floats 5 and the base and top of the mas
are identified -as b and e. In the constructions
shown in Figs. 1-17 respectively the telescoping
mast sections 8 and 1 do not form conduits for
the gaseous fluid under pressure and the floats b
and e are supplied with ‘fluids under pressure
from the flexible pipes 12 which connect the fit-
tings of these valves with fittings upon the ends
of the horizontal arms.

As illustrated in Figs. 2 and 6 a flexible con-
duit (2 extends from the fitting for the float f
to the fitting for/the float e at the top of the
machine and a similar flexible pipe 12 extends
from the fitting of the float a to the float b upon
the lower end of the machine. Desirably a check
valve 8% is provided adjacent the manifold 14
for each of said branches 9 and a check valve 33
is also provided adjacent to the manifold in the
pipe 33 leading from the reservoir 82 to the mani-
fold as shown in Fig. 18. Such check valves pre-
vent reverse flow of the gaseous fluid under pres-
sure from the respective floats when the floats
are inflated to the desired uniform dimensions.

Suitable means desirably are provided for
automatically causing the actuation of the gen-

“erator for gaseous fluld under pressure either

when the reflector is dropped from a parachute
or partially or wholly submerged in the water or
which can be manually operated as will herein-
after be more fully described.

The reflector units {, 2, and 3, desirably are of
flexible wire mesh of triangular form and in order
to insure their maintenance .in taut condition
desirably are secured at their edges to tapes 34

of substantially inextensible fabric the outer’

apices of which are secured to the spiral springs
22 and the inner apices of which are secured by
links 35 to the upwardly and inwardly extending
inelined arms 36 of the bell crank members 13 of
the horizontal arms. :

When therefore the upper section T of the
tubular mast is telescoped into the lower section
6 the horizontal arms T will fold downwardly
into parallelism with the lower section as illus-
trated in Fig. 4 and upon deflation of the floats
will en\‘a'gb}e the reflector to be collapsed into such
a minix‘(\\ space that it can be readily housed
in a tup\\\\gr container thereby enabling it to
occupy a.\\\\\ “\mimum amount of space for con-
venience in\storage and transportation.

Suitable locking means are provided for hold-
ing the telescopic sections of the mast in col-
lapsed and extended positions. In the construc-
tion illustrated in Figs. 7 and 8 a sinuously bent
leaf spring 37 is fixedly secured to the upper end
portion of the lower section 6 of the mast by a
strap or collar 38 and a detent 39, which is fixedly
secured to the inwardly bent central section of
the spring, is adapted selectively to engage suit-
able holes 40 and 4 in the upper section 71 of
the mast to hold the mast respectively in ex-
tended or collapsed positions. The locking means
may be manually released but preferably means
are provided for releasing the locking means
when the mast is in telescoped position adapted
to be actuated when the reflector is dropped from
a parachute. As illustrated in Figs. 6 and 7 such
means comprises a slide 42 which is secured by
secrew and slot connection to & bracket 43 which

e
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is fixedly mounted upon the upper end portion
of the mast. The lower end portion of the slide
42 is provided with a laterally extending rib 44
adapted to enter a concaved portion of the re-
versely bent end portion of the spring 31, as
shown in Fig. 8, when the masts are in collapsed
position. The upper end of the slide 42 is pro-
vided with a loop 45 which is engaged by one
eye of a double-eye link 46 the shank of which
Is slidably mounted in a horizontil plate 47 which
is secured to the upper fitting §6 of the mast
section 1. The cable 48, which is secured to the
upper eye of the link #8, is provided with a loop
49 which in turn is connected to a cable or cord
50 which is secured to the parachute. The loop
49 is formed by a constricting band 51 which em-
braces and holds together two adjacent portions
of the cable 48. The section 52 of the cable which
extends from the loop 89 is of considérably
greater length and at its lower end passes
through a hole in the plate 47 and is anchored
therein in any suitable manner as by a ring §3.
When the reflector and parachute are thrown
overboard from an airplane or the like the filling
of the parachute will produce s jerk upon the
cables 50 and 48 which will raise the link 46 and
slide 42 so that the rib 44 of the slide will force
the spring outwardly and thereby disengage the
detent 38 from the hole or recess in the mast thus
permitting the mast to be extended. When the
mast is fully extended the spring 37 will force the
detent into the lower hole or recess 41 in the mast
and lock it in erected position. ~ -

Suitable means are provided for automatically
erecting the mast upon release of the detent 39
from the lower hole or recess 40 in the upper
section 7 of the mast. This is accomplished in the
construction {llustrated in Figs. 6-16 by a spring
but pneumatically operated mechanism may also
be provided for erecting the mast, as will here-
inafter be described. In the construction illus-
trated in these figures the upper end of the re-~
duced portion 28 of the extension 27 of the lower
mast is provided with a collar 54 and a coiled
spring 85, which is seated upon the collar 54,
engages the head 56 upon the lower end of the
inner telescoping section 7 of the mast. Desir-
ably a rod 57 which is fixedly connected to the
collar 54 extends axially through the spring to
prevent it from buckling when collapsed and may
be of any suitable length for this purpose. -When
therefore the upper section 7 of the mast is tele-
scoped into the lower section, the spring 85 will
he collapsed but upon release of the detent 39 of
the locking device from the upper recess 40 of the
mast the spring will expand and force the mem-
ber 7 of the mast longitudinally until the detent
39 engages the lower recess 41 and thereby lock
the mast in erected position.

In the construction illustrated in Fig. 16 an
alternate form of locking mechanism is shown
which comprises an L-shaped lever 58 the shorter
arm of which is fulcrumed on a pivot 59 in the
ears of a bracket 60 which is mounted upon the
upper end portion of the lower section of the
mast and the longer arm of which is yieldably
connected to the mast by a spiral spring 61. The
end of the longer arm is provided with a detent
62 adapted to engage the holes or recesses 48 or
41 of the mast. In this construction the cable
48 is suitably connected to the elbow of the L-
shaped latch 58 in any suitable manner as by
passing through a hole in sald elbow or secured
to a stud 83 mounted therein. In this construc-
tion as in that previously described the jerk pro-
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duced by the parachute upon the cable 48 will
release the detent from the hole or recess in the
upper mast section and permit it to be automat-
ically extended to erected position, as above de-
scribed. :

Any suitable means may be provided for gen-
erating fluid under pressure to inflate the floats.
One construction which is contemplated com-
prises one or more capsules 64, containing gaseous
fluid such as carbon dioxide, which are slidably
mounted in the casing of the generator I{ and
provided with a closure adapted to be punctured
by a needle fixedly Dositioned above the closure
or by double needles between two companion cap-
sules. The lower end of the capsule desirably is
supported upon a plate 65 which is slidably
mounted in. the generator casing and a small
charge 66 of an explosive mixture is contained
in the casing beneath the plate 65. An electric
battery 67 is mounted upon, the casing of the
generator | and both are secured to the mast by
suitable straps 68. The generator casing desir-
ably is grounded to the mast and an electric
spring conductor 69 leading from the battery is
adapted to engage a suitable insulated terminal
within the explosive mixture which when con-
tact is made will cause a spark to pass through
the explosive mixture to a companion grounded
terminal therein.

The spring conductor 69 normally is held out of
contact with the terminal by a suitably protected
insulated piece 70 which is adapted to be with-
drawn by the jerk upon the cable 48 when the
reflector is dropped from a parachute.

Any suitable means may be provided for accom-
plishing this purpose, such, for example, as a cord
11 connecting the insulator 10 to the eye 45 of
the slide 42 as illustrated in Fig. 8, or to the con-
nection 63 of the cord 48 to the latch 58 as shown
in Fig, 16. :

When therefore the insulator 10 is withdrawn
electric current is established from the battery
through the terminal in the explosive mixture
and produces a spark causing the explosion of the
mixture thereby forcing the plate 65 upwardly so
that the closure of the capsule will be bunctured
and the compressed gas released thereby to enter
the reservoir 32 and from it through the pipes
33 to the branches 9 and thence to the floats § in
the manner above described. The generator for
the gaseous fluid under pressure may also be acti-
vated by the construction above described upon
submergence or partial submergence of the re-
flector in the water as the submergence of the
lower end of the battery and generator will per-
mit the current of electricity to flow through the
water from the spring conductor 65 to the termi-
nal which is within the explosive mixture thereby
producing a spark which will ignite the explosive
mixture and cause the release of the fluid under
pressure into the reservoir 32 in the manner above
described. Thus it will be seen that when the
reflector is dropped from a parachute the lock-
ing mechanism which retains the mast sections
in telescoped positions will be released, the mast
then fully erected by the spring 85 during the
dropping of the parachute and simultaneously
the generator will be activated to deliver gaseous
fluid under pressure simultaneously to the sev-
eral floats which are to support the reflector.
When therefore the reflector lands upon the water
it will, by reason of its construction, rest upon a-
three-point support Irrespective of the rotative
position about its center as above described.

Furthermore by reason of the fact that the’



explosive mixture may be ignited upon submer-
gence of the mechanism for producing the gas as
above described the reflector may be erected man-
ually by merely releasing the mast locking mech-
anism and dropping it into the water, or by manu-
ally removing the insulator which is between the
spring 69 and the terminal which Is within the
explosive mixture, so that by virtue of the present
construction the reflector can be automatically
erected and the floats inflated when dropped from
g parachute, or may be manually erected and the
floats inflated either manually on land or on ship-
board or inflated by tossing the reflector upon
the water.

A further object of the invention is to provide
means for holding the floats in axial alinement
respectively with the mast and with the horizon-
tal arms. This is accomplished by providing a
rigid rod 12 the outer end of which is embedded
and anchored in a boss 13 extending inwardly
from the wall of the inflatable member in axial
alinement with the boss 20 and nipple 17 by which
it is secured to the end of the upper or lower sec-
tion of the telescoping mast, or similarly to the
horizontal arms 8 of the reflector. The rod 12
is provided intermediate of its length with an
enlargement 74 forming a valve adapted to en-
gage the valve seat 18 in the nipple {7. The rod
72 extends beyond the valve 14 and desirably is
provided with a head 75 and a light spring 76 is
interposed between the head 15 and an internal
shoulder upon the fitting 16 as shown in Fig, 16.

By reason of this construction the rod 72 will
be withdrawn inwardly when fluid under pressure
within the float is relieved and the valve 74 will
be retained open during the introduction of fluid
under pressure into the float until the desired
fluid pressure within the float is obtained at which
time the expansion of the float will cause the
valve 78 to engage the valve seat 18. Thereupon
the rigid rod 12 will retain the float in substantial
axial alinement with the mast or similarly with
the horizontal axis of each of the horizontal arms
instead of permitting the float as a whole to flex
with respect to the ends of the mast and arms
respectively.

A modified form of the invention is ilustrated
in Figs. 18, 19, and 20, in which the telescoping
mast is so constructed as to permit the gaseous
fluid under pressure to be directly delivered to
the floats at the ends of the mast instead of from
the horizontal arms to the floats at the respective
ends of the mast. In this construction the mani-
fold 10 is provided with ports 71 which com-
municate directly with the chamber of the lower
rectangular mast section 8 The upper rec-
tangular mast section T is of relatively smaller
cross sectional area than the lower section and
suitable means are provided for making an her-
metic seal between the mast sections. As illus-
trated herein the lower end of the upper mast
section 1 is provided with an outwardly extend-
ing flange 18 upon which is seated a washer 13
having preferably four upwardly extending studs
80 each of which engage the lower end of a
spiral spring 8! the upper end of which sur-
rounds similar studs upon a reversely arranged
washer 82. A suitable annular packing 83 of
considerable length is interposed between the
washer 19 and the complementary washer 82*
which surrounds and is fixedly secured fo the
upper section 1 of the telescoping mast. Suit-
"able spacers 84 are interposed between the walls
of the lower section of the mast and the tele-
scoping upper section thereof and are secured

2,480,417
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thereto by screws 85 which extend through the
walls of the outer section.

By reason of this construction the springs 80
normally force the washer 82% against the pack-
ing 83 with sufficient force to compress it against
the spacers 84 which are fixedly secured to the
inner mast section 71, to maintain an hermetic
seal. By removing the screws 85 the entire as-
semblage can be readily withdrawn from the
lower tubular section of the mast for purpose of
replacement of the packing if necessary.

While in this construction an erecting spring
such as the spring 55 may be'employed the
erecting spring may be omitted and the force
of the fluid under pressure employed to erect the
mast as well as to inflate all of the floats of the
refiector as the fluid under pressure will pass
directly to the floats until they are fully inflated,
whereupon the valve 74 will engage the valve
seat (8 thereby preventing further expansion of
the floats which might distort or rupture them
and the fluid pressure then acting upon the sealed
end of the upper telescoping section 7 of the
mast will force it lengthwise until it is locked
in erected position by the detent of the locking
mechanism entering the recess in the mast. In
this case obviously the recesses of the mast must
be in the form of a socket indented in the wall
of the mast or suitable locking mechanism pro-
vided which will not permit the escape of fluid
under pressure from the mast. .

Having thus described the invention, what is
claimed as new and desired to be secured by
Letters Patent is:

1. A reflector comprising a frame having a
plurality of rigid members assembled to provide
a multiplicity of outwardly projecting apices
equidistant from a common center and equally
spaced from each other in triangular relation,
outwardly facing reflector members mounted on
said frame within the respective spaces defined
by said apices and supporting means upon each
of said apices providing a three-point support
for the reflector irrespective of the rotative posi-
tion of the reflector about said common center.

2. A reflector comprising a frame having rigid
members extending radially equal distances from
a common center and at right angles to each
other thereby positioning their outer ends in
equally spaced trigngular relation to each other
and providing a three-point support for said
frame irrespective of the rotative position thereof
about said center, and reflector units mounted
on said frame within the respective triangular
spaces defined by the outer ends of said mem-
bers. :

3. A reflector comprising a frame having a
rigid vertical mast, rigid horizontal arms pivotally
connected to said mast having their outer ends
equidistant from a common center centrally of
the length of said mast, and at right angles to
each other providing a three-point support for
the reflector irrespective of the rotation of the
frame about said center and vertical and hori-
zontal triangular reflector members mounted on
said frame within the respective triangular spaces
defined by said mast and arms. .

4. A reflector comprising a frame having its
members extending radially equal distances from
& common center and right angles to each other
thereby positioning their outer ends in equally
spaced triangular relation to each other and pro-
viding a three-point support for said frame ir-
respective of the rotative position thereof about
sald center, and trihedral reflecting units
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mounted on said frame within the respective tri-
angular. spaces- defined by sald outer ends with
their inner apices symmetrically positioned with
respect to sald center, and supporting means
upon the ends of each of said members thereby
providing a three-point support for the reflector
irrespective of its rotative position relatively to
said center.

5. A universal self~-positioning reflector com-
prising & frame having a rigid vertical mast, rigid
horizontal arms.of equal length extending radially
from the longitudinal center of said mast at right

angles to each other, upper and lower triangular °

reflectors ‘connected respectively -to said frame
with their inner apices symmetrically positioned
in proximity to said center and their outer apices
respectively connected to the ends of said mast
and to the-ends of said horizonta] arms, tri-
angular reflectors connected to said frame with
their inner apices positioned symmetrically with
respect to said center and their outer apices con-
nected to the ends of adjacent arms, and means
upon the respective ends of sald mast and said
horizontal arms forming a three-point ' support
for said reflector irrespective of the rotative posi-
tlon thereof with respect to said center,

6. A self-positioning reflector comprising a
symmetrical group of adjoining similar trihedral
units presenting reflecting surfaces with the'inner
apices symmetrically positioned with respect to a
common center, and means at their respective
external apices forming a triangular supporting
base irrespective of the rotative Position of the
reflector with respect to said center.

7. A self-positioning reflector comprising a
group of eight similar adjoining reentrant tri-
hedral reflecting units having their inner apices
symmetrically positioned with respect to a com-
mon center and their external apices equidistant
from said common center forming a triangular
supporting base irrespective of the rotative posi-
tion of the reflector ‘with respect to said center.

8. A maritime self-positioning reflecting buoy
comprising a group of similar reentrant trihedral
reflecting units with-their inner apices symmetri-
cally positioned with respect to a common center
and having floats at all of their remote apices
forming a triangular base support irrespective of
the rotative position of the reflector with respect
to said center,

9. A maritime self-positioning reflecting buoy
comprising a-group of similar reentrant trihedral
reflecting units with their inner apices symmetri-
cally positioned with respect to a common center
and having at all their remote apices pneumati-
cally infiatable members forming when inflated
8 triangular base support irrespective of the rota-
tive position of said reflector with respect to said
center.

10. A maritime self-positioning reflecting buoy
comprising a group of similar triangular reflecting
surfaces pivotally connected together to form re-
entrant trihedral reflecting adjoining units with
their inner apices symmetrically positioned with
respect to a common center, bPneumatically inflat-
able floats at the external apices of said units,
and means operable upon partial submergence of
the reflector simultaneously to inflate said floats
thereby providing a three-point support for the
reflector irrespective of the rotary position there-
of with respect to said center. .

11. A coliapsible reflector comprising a frame
having a mast formed of telescoping sections, re-
silient means tending to force the mast sections
into erected position, arms pivotally mounted on
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sald mast foldable into parallelism with sald mast
and having their outer ends when erected in a
plane perpendicular to the axis of the mast at
said center, means for locking said mast and arms
in collapsed or erected Dosition, and flexible re-
flector units connected respectively to the outer
ends of the mast and to the outer ends of adjacent
arms., -

12, A collapsible maritime self-supporting re-
flector comprising a frame having 2 mast formed
of telescoping sections, resilient means tending to
force the mast sections into erected position, arms
plvotally mounted on said mast foldable into par-
allelism with said mast and having their outer
ends when erected in a plane perpendicular to
the axis of the mast at said center, means for
locking said mast and arms in collapsed or erected
bosition, flexible reflector units connected respec-
tively to the outer ends of the mast and to the
outer ends of adjacent arms, and floats mounted
upon the outer ends of said mast and arms.

13. A collapsible maritime self-supporting re-
flector buoy comprising a frame having a rigid
vertical mast formed of telescoping sections,
means for releasably locking said sections in ex-
tended position, horizontal arms of equal length
pivotally connected to and extending radially
from the longitudinal center of the extended mast
and at right angles to each other, upper and lower
vertical triangular reflectors of highly fiexible
material connected respectively to said frame with
their inner apices symmetrically positioned in
proximity to said center and their outer ends
respectively connected to the ends of said mast
and to the ends of said horizontal arms, similar
horizontal triangular reflectors connected to said
frame with their inner apices positioned sym-
metrically in proximity to said center and their
outer apices. connected to the ends of adjacent
horizontal arms, and floats upon the respective
ends of said mast and said horizontal arms pro-
viding a three-point support for said buoy irre-
spective of the rotative position théreof relatively
to said center.

‘14. A collapsible maritime self-supporting re-
flector buoy comprising a frame having a rigid
vertical mast formed of telescoping sections,
means for releasably locking said sections in ex-
tended position, horizontal arms of equal length
pivotally connected to and extending radially
from the longitudinal center of the extended mast
and at right angles to each other, upper and
lower vertical triangular reflectors of highly flex-
ible material connected respectively to said frame
with their inner apices symmetrically positioned
in proximity to said center and their outer ends
respectively connected to the ends of said mast
and to the ends of said horizontal arms, similar
horizontal triangular reflectors connected to said
frame with their inner apices positioned symmet-
rically in proximity to said center and thelir outer
apices connected to the ends of adjacent horizon-
tal arms, and flexible pneumatically expansible
floats upon the respective ends of said mast and
sald horizontal arms and means for simultane-
ously supplying fluld under pressure to said floats
to inflate the same and thereby cause said floats
to provide a three-point support for said buoy
irrespective of the rotative position thereof rela-
tive to said center. ‘

15. A collapsible reflector comprising a frame

‘having a mast formed of outer and inner tele-

scoping sections, arms of equal length pivotally
mounted upon the outer mast section and extend-
ing radially from the longitudinal center of the
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erected mast and foldable into substantial par-
allelism with the mast, means having reflector
units of flexible material mounted on said mast
sections and arms, means tending to force said
mast sections to erected position, means for selec-
tively locking said mast in collapsed or in ex-
tended position, and means for connecting said
locking means to a parachute operable upon infla-
tion of the parachute when dropped to release
said locking means thereby to erect said reflector
and permit relocking of the erected mast in ex-
tended position, whereby the reflector will be
fully erected during its descent.

16. A collapsible reflector comprising a frame
having a mast formed of outer and inner tele-
scoping sections, arms of equal length pivotally
mounted upon the outer mast section and extend-
ing radially from the longitudinal center of the
erected mast and foldable into substantial par-
allelism with the mast, pneumatically expansible
floats on the ends of the mast and the ends of the
respective arms, means having reflector units of
flexible material mounted on said mast sections
and arms, means tending to force said mast sec-
tions to erected position, means for selectively
locking said mast in collapsed or in extended
position, means for connecting said locking means
to a parachute operable upon inflation of the
parachute when dropped to release said locking
means thereby to erect said reflector and permit
relocking of the erected mast, a source of gaseous
fluid under pressure mounted on said frame,
means for conducting said fluid under pressure
to the respective floats, and means operable upon
release of said locking means to cause fluid under
pressure to be supplied from said source to the
respective floats whereby the reflector and its
floats will be fully erected during its descent,

17. A maritime reflector comprising a frame
having outwardly extending tubular members,
pneumatically expansible floats mounted upon
and communicating with the outer ends of the
respective tubular members, means for supplying
gaseous fluid under pressure to the respective
floats, and rigid means for retaining the floats
substantially in ‘axial alinement with the respec-
tive frame members.

18, A maritime reflector comprising a frame
having outwardly extending tubular members,
prieumatically expansible floats mounted upon
and communicating with the outer ends of the
respective tubular members, means for supplying
gaseous fluid under pressure to the respective
floats, and rigid rods slidably mounted in the
respective tubular members extending diamet-
rically through the float thereon and fixedly se-
cured to the inner remote portions of the wall
of the float acting to retain the floats substantially
in axial alinement with the frame member.

19. A maritime reflector comprising a frame
having outwardly extending tubular members,
pneumatically expansible floats mounted upon
and communicating with the outer ends of the
respective tubular members, means for supplying
gaseous fluid under pressure to the respective
floats, and rigid rods slidably mounted in the
respective tubular members extending diamet-
rically through the float thereon and fixedly se-
cured to the inner remote portions of the wall
of the float acting to retain the floats substan-
tially in axial alinement with the frame member,
and means operable by the outward movement
of the respective rods to limit the inflation of the
float to which it is attached.
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20. A maritime reflector comprising a frame
having tubular members extending radially from .
a common center each provided adjacent its outer
end with an internal valve seat, a pneumatically
expansible float mounted upon and communicat-
ing with the outer end of each tubular member,
means for supplying gaseous fluid under pressure

‘to the respective floats, a rigid rod slidably guided

in each of the respective arms and extending
freely through the valve seat thereof and fixedly
secured to the inner remote portions of the wall
of its float, and a valve on said rod so positioned
as to engage the valve seat when the float is
inflated to a predetermined size.

921. A maritime reflector comprising a frame
having tubular members extending radially from
3 common center each provided adjacent its outer
end with an internal valve seat, a pneumatically
expansible float mounted upon and communicat-
ing with the outer end of each tubular member,
5 rigid rod slidably guided in each of the respec-
tive arms and extending freely through the valve
seat thereof and fixedly secured to the inner re-
mote portions of the wall of its float, a valve on
said rod so positioned as to engage the valve seat
when the fioat is inflated to a predetermined size,
and means for supplying fluid under pressure
simultaneously to all the floats, whereby the oper-
ation of said valve rods will cause uniform expan-
sion of all the floats and also retain the floats in
substantial axial alinement with the respective
arms when supporting the reflector.

29. A collapsible reflector comprising a frame
having a vertical mast formed of telescoping sec-
tions, horizontal arms pivotally mounted on the
outer section of said mast adjacent to the end
thereof through which the inner section extends
and normally extending at right angles to said
mast and in similar angular relation to each other,
trihedral reflecting units of flexible material hav-
ing their inner apices symmetrically positioned
with respect to a common center and their outer
apices respectively connected to the ends of said
mast and arms and adapted to be erected upon
extension of said mast, and releasable means for
locking said mast when in extended position.

23. A collapsible reflector comprising a frame
having a vertical mast formed of telescoping sec-
tions, horizontal arms pivotally mounted on the
outer section of said mast adjacent to the end
thereof through which the inner section extends
and normally extending at right angles to said
mast and in similar angular relation to each other,
a group of four trihedral reflecting units of flexi-
ble material having their inner apices connected
to the respective arms symmetrically with respect
to a common center and their outer apices respec-
tively connected to the ends of said mast and
arms and adapted to be erected upon extension -
of said mast, and releasable means for locking
sald mast when in extended position.

ROMEO A. BOSSIL.
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