July 10, 1951 B. C. GRIEB : . 2,559,918

MARKER BUQY. FOR AIR OR SURFACE CRAFT

Filed Feb. 10, 1947 2 Sheets-Sheet 1

77 = e j ;
I L=
4 N7 74

S5 34 B 39 k&? p | {}
IE-) 26/ i

X :
| -

24

L
H 1 1712 N |

6 ) zcsji; A5 R NI N G U

‘6 INVENTOR 4.
g L

ATTORNEY




2,559,918

'B. C. GRIEB
MARKER BUQY FOR AIR OR SURFACE CRAFT

July 10, 1951

2 Sheets-Sheet 2

Filed Feb. 10, 1947

1
rri--1n
[l

INVENTOR
ATTORNEY

£3.(Z¢22i —ékzuié».
BYJ/{/W /W

-
s
£2,92 [P6Y U~ 0¥y 9E~ 9/~ BSE
e -
29 2z 4 £73 bt




Patented July 10, 1951

2,559,918

UNITED STATES PATENT OFFICE

2,559,918

MARKER BUOY FCR AIR OR SURFACE
CRAFT

Benjamin Curiis Grieb, Chestnut Iill, Pa., as-
signer to Air-Shields, Ine., Hatboro, Pa., a cor-

poration of Delaware

Application February 10, 1947, Serial No. 727,487

11 Claims.
1

This invention relates to equipment for mark-
ing the location of craft which may have sunk
below the surface of the water. It is particularly
applicable to surface vessels or aircraft.

It is an object of the present invention to pro-
vide an improved type of marker bkuoy which
is automatic in operation and which may be
applied to a surface vessel or aircraft.

In case of accident which causes the craft to
sink, it is desirable to have the location marked
s0 that it may be readily found and salvage op-
erations may be undertaken with a minimum loss
of time.

1t is an object of the present invention to pro-
‘vide a buoy assembly which is mounted in posi-
tion in a cradle suitable for attachment to the
aireraft or other structure by means of a simple
fastening such as by bolts or screws. 'The pres-
ent construction centemplates assembly of the
marker buoy in the cradle at the point of manu-
facture which it may be done by mechanics fa-
miliar with the construction and operation of
the automatic latches and other parts of the
equipment. The device may then be inspected
for proper mechanical relationship of parts. The
operations of sefting and adjusting these parts
in the field are thus eliminated and the installa-
tion of the marker buoy involves merely the me~
chanical attachment of the unit to the craft.

Another object of the invention is the provision :

of an improved latch construction and improved
operating mechanism therefor.

A further object is the provision of improved
apparatus for the floatation chamber and its
association with the operation of the latch me-
chanism. TIn order to prevent operation of the
release mechanism at any time except under the
action of hydrostatic pressure upon submergence,
the floatation chamber is provided with a con-
nection to the piston chamber of the latch mech-~
anism. Improved sealing apparatus is used to
maintain the air in the two chambers at normal
atmospheric pressure. Thus when the buoy
mechanism is used in connection with an air-
craft, normal sea level pressures are maintained
in the system even at high altitudes. This avoids
the possibility of actuation of the latch upcen
rapid descent from high altitudes. Such prob-
lems have been inherent in previously proposed
constructions where leakage of the sea level pres~
sure permitted reduced pressure in the system at
altitude so that upon rapid descent the increase
in atmospheric pressure could cause undesired
operation of the latch mechanism. With the con-~
struction of the present invention such opera-
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2
tion is prevented by accurate control of the re-
lease due to an increase above atmospheric such
as occurs upon submergence. The pressure of
a few feet of water is sufiicient to cause opera~
tion of the latch.

Another object of the present invention is the
construetion which provides for improved as-
sembly operations and includes a light frame work
upon which the various parts of the apparatus
are mounted prior to inserting in the inclosure
case,

A further object of the invention is the pro-
vision of improved apparatus for operating the
light switch after release of the marker unit from
the craft.

A still further object of the invention is to im-
prove the construction and assembly of the var-
ious items of equipment associated with the mark-
er buoy. One aspect of this improved assembly
is the construction of the marker dye substance
into a cylindrical unit having a holiow space
within it to house the batteries used for sup-
plying the indicator lights. This arrangement
provides for greater compactness.

How the foregoing and other objects and ad-
vantages of this invention are attained will be
evident from the description of the drawings in
which—

Figure 1 illustrates a buoy according to the
present invention and its method of operation
in connection with a sunken aircraft.

Pigure 2 is an enlarged view showing the as-
sembled buoy mounted in its cradle ready for
installation.

Figure 3 is a longitudinal sectional view taken
in the direction of the arrows 3—$ in Figure 2.

Pigure 4 is an enlarged view of the release
latch and its actuating mechanism.

Figure 5 is a sectional view taken in the di-
rection of the arrows 5—5 in Figure 4.

Figure 6 is a sectional view of .the special elec-
trical switch used with the buoy apparatus, drawn
to an enlarged scale.

Referring to the drawings, it will be seen that
the buoy unit 18 is adapted for attachment to

an aircraft such as indicated at 1. In the par-
ticular arrangement illustrated, the buoy has
been mounted on the upper portion of the fuse-
lage of the craft in such a manner that it is free
to release’and float to the surface in case the
airerait becomes submerged after a forced land-
ing on water. The location of the buocy allows
it to separate itself from the aircraft without
danger of becoming entangled with other parts
of the ship. The buoy in released position float-
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_ing on the surface is illustrated at {8a in dotted
outline, the buoy being attached to the sunken
craft by line (2.

The detail construetion with the various im-
provements in the present buoy unit are more
clearly iltustrated in Figs. 2 to 6. In Figure 2
it will be cbservéed that the buoy unit 19 is sup-
borted in & cradle (3 which is attached to the
aircraff by means of bolts {4. Bolts !4 are em-
bedded in blocks 15 which form part of the cradle
13 and provide a simple and rapid method of
attachment of the unit to the craft. The unit
18 is retained in the cradle {3 by means of a pair
of eylindrical latches 16 which project through
holes {7 in the cradle 3. The details for oper-
ating this latch mechanism will be described
later.

The buoy unit 19 is constructed with a large
cylindrical chamber {8 comprising a large por-
tion of the volume of the buoy. This chamber
is provided with walls having sufficient strength
to withstand a considerable variation in the ex-
ternal pressure. At the upper end of the buoy
there is a small water tight chamber having a
transparent dome {9 as a cover. Located in this
upper chamber is a light bulb 23 and a spe-
cially shaped mercury switch 21. The location
“of the buoyancy chamber 18 is such that the buoy
tends to float in an upright position with the
upper end projecting from the water. The az-
tion of swinging to the upright position causes
operation cof the mercury switch 21 to complete
‘the electrical circuit and thus light the bulb 29.
Batteries 22 provide the electrical energy for
llumination of the bulb 20. These batteries are
located at the lower end of the buoy unit in order
to provide a low center of gravity for the unit.
An electrical conductor 23 connects one pole of
the battery unit to the mercury switch 24. The
bulb 28 has one of its contacts grounded to the
frame of the unit while the other pole of the
battery unif 22 is grounded to the frame by
means of spring 24 thereby completing the elec-
trical circuit. '

Immediately below the upper dome chamber
‘there is located a cylindrieal roll of fine line illus-
trated at 25. This line may be of nylon or cther
strong water resistant material. The cylindrical
roll 25 is preferably arranged for paying out from
‘the inside of the roll. One end of the line, which
s indicated in Figures 1, 2 and 3 by the numeral
12, is attached to the cradle 13. With this ar-
rangement the line 12 permits the buoy to rise
freely to the surface without danger of fouling
‘on either the buoy or the eraft. It will be noted
that since the roll of line is housed in the buoy
‘there is no moticn of the line at the craft as it
extends to permit the buoy to reach the surface.
Thus the danger of a moving line snagging on
parts of the sunken craft cr on other obstructions
under the surface is obviated.

It will be seen that when the buoy reaches the
surface the light 20 will be illuminated and in-
crease the visibility of the buoy to assist the
searchers to locate the sunken craft. The light
will be particularly effective at night. To make
the detection of the buoy during daytime easier,
a soluble dye is used which produces a bright
color on the surface of the water in the locality
of the buoy. In the present buoy unit this mark-
ing dye is carried in the form of a cylindrical
member 26 which is preferably located in the
lower end of the buoy unit and in the present
disclosure forms a hollow housing inside which
the batteries 22 are located. Upon immersion of
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the craft and release of the buoy the dye in thé
cylindrical unit 26 gradually dissolves and pro-
duces the distinctive marking in the water which
persists for a considerable length of time. Un-
der favorable conditions the dye may be effective
for several days.

The lateh operating mechanism is located in
the buoy in thé region between the buoyancy
chamber {8 and the dye unit 28. The details of
this mechanism are most clearly illustrated in
Figures 4 and 5. Here it will be seen that each
cylindrical latch part 16 is connected to an en-
larged portion 2T having an arcuate shape
adapted to roll on the inner surface of the buoy
casing 28. A separate cylindrical rod 29 is
adapted to telescope into a suitable opening 30
in the latch member 27. Attached to the cylin-
drical rod 28 is an enlarged portion 31 having a
rectangular shape which is adapted to cooperate
with the corresponding part from the opposite
lateh as is clearly illustrated in Figure 5. A pivot

‘32 is used to connect members 31 together and

at the same time attach them to a fork part 33
which is provided with a shank having an internal
thread 34. A piston device is attached to the
fork 33 for actuation of the latch unit.
Associated with the cylinder device is a cylin-
drical chamber having wall 35 and diaphragm 36.
The piston member 37 is mounted in the cylinder
and is connected by means of rod 38 to the fork
33, there being a male thread provided on piston
rod 38 to cooperate with the internal thread 34.
A cylindrical projection 39 is provided around the
piston red 38 at the point where it projects
through the diaphragm 3§. At the opposite end
of the cylinder 25 is a diaphragm 40 having per-
forations 4{ to allow ingress of water upon sub-
mergence. A flexible diaphragm member 42 is
provided to cover the piston and the open end
of the cylinder. Diaphragm 42 assures absolute
tightness of the chamber while at the same time
allowing free movement of the piston 37 under
the action of pressure which may develop through
perforations 41 against the outer side of the pis-
ton 37. A tight tubular seal 43 which may be of

" flexible rubber or the like is provided between

the cylindrical extension 39 and the shank of
the fork 33. This seal prevents the possibility
of leakage past the piston rod. A tube 44 is pro-
vided to interconnect the buoyancy chamber (8
with the piston chamber 35. The purpose of this
interconnection which is leakproof will be de-
scribed later in connection with the description
of the latch operation.

It will be noted that a spring 45 has been pro-
vided between the latch member 21 and the rod
member 31. This spring tends to urge the latch
into extended position so that the cylindrical
members 16 prsject through the openings in the
buoy casing 28. The spring 45 however permits
the latch members to be depressed inwardly by
hand for the purpose of inserting the buoy unit
into the cradle {3. When the buoy is in position
in the cradle 12, the latch cylinders i8 are urged
under the influence of spring 45 through openings
17 to retain the buoy in the cradle.

The cylindrical shape of the present unit pro-
vides a simple and compact arrangement for the
manufacture and assembly of the various parts
making up the vnit. In order to further simplify
the manufacture and assembly of the unit the
various components are assembled as separate
units. Various buikheads or diaphragms are pro-
vided for the support of the sub-assemblies as
indicated clearly in Figure 3 by the diaphragm 46
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on which the light and switch are mounted, the
disphragms 47 and 47a supporting the anchor
line unit, the bulkheads 48 and 48a supporting the
buoyancy chamber, the bulkheads 36 and 48 sup-
. porting the piston unit and the bulkheads 49 and
48q supporting the dye and battery unit. All
these diaphragms or bulkheads are assembled in
sequence with the units which they support upon
three light rods which constitute a supporting
framework. These rods or longerons are clearly
illustrated in Figures 3, 4 and 5 where the side
Jongeron rods 58 and the top longeron rod 5i
may be observed. It should be noted that these
bulkheads are relatively loose fitting both around
their periphery and around the openings through
which rods 56 and G{ pass.

After assembling the various components which
go to make up the internal parts of the buoy on
the framework, the complete component assem-
bly is inserted into the cylindrical casing 23.
dome-shaped end portions I8 and 52 are then
screwed into positions to complete the assembly.
Certain of the latch parts including springs 45
and members 27 are inserted into position after
the cylindrical casing 28§ is applied. . To permit
assembly of these parts a comparatively large
opening B3 (see Figure 4) is supplied through
which these lateh parts may be inserted. Once
the latch parts are slipped into position so that
the paris {8 project through thse cpenings in the
housing 28, the springs 48 retain the parts in
proper relative position. To mount the buoy unit
in the cradle {3 the cylindrical latch projecting
parts 1§ are devressed manually and the unit
placed in proper relative position when the lateh
terminal 18 will snap into heles {7 in cradle 13
to retain the buoy in the cradle. The end of the
attachment line {2, which projects through s
suitable hole in casing 28, is attached to the
cradle in the fashion shown in Figures 2 and 3
just before the buoy is latched to the cradle.

Operation of the buoy is automatic. Upon
submergence of the craft even to a few feet in
depth, the hydraulic pressure developed is con-
siderably above the atmospheric pressure of the
gas enclosed in the buoyancy chamber and the
piston chamber. Water may enter the buoy
through the large opening 53 and finds its way
to-the piston chamber and dye chamber through
the supporting bulkheads which are not water-
tight. The hydrostatic pressure therefore causes
motion of the piston toward the bottom 38 of the
cylinder. This motion is transmitted by the
piston rod 38 to the fork 33 and thereby causes
tilting of the toggle members 271 and in rolling
cn their arcuate surfaces a withdraewing motion
is transmitied to the latch projections {8. When
the toggle members 3! have reached a position
such as indicated in dotted outline in Figure 4
the latch 16 will be withdrawn from the hole {7
in cradle {3 thus freeing the marker buoy from
the craft and permitting it to rise to the surface.

The line {2 anchors the buoy to the sunken
craft and the buoy is thus prevented from drift-

ing away. As'soon as released the buoy assumes .

an upright position and the circuit is completed
through the medium of the special mercury
switch 21 thus causing illumination of the light
20. At the same time the action of the water
upon the dye causes a coloring of the water in
the region of the buoy, thus making the loca-
tion of the buoy visible from a great distance.
It should be noted that connection of the
cylinder chamber under the piston 37T by means
of tube 44 ‘to the -buoyancy chamber provides a
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large volume of air at sea level pressure. Upon
increase of pressure to a point above this nor-
mal sea level pressure the piston moves down-
wardly in the cylinder. No appreciable resist-
ing pressure is built up in the cylinder cham-
ber due to compression of the air under the pis-
ton since this is connected with the volume
of air in the buoyancy chamber. Thus the
operation of the latch can be accurately -con-
trolled to operate in response to a desired pres-
sure on the piston. This is generally arranged
for -actuation under a hydrostatic pressure of 3
or 4 feet of water. It will be further noted that
release -of the latches 18 to disconnect the buoy
from. the craft is -controlled positively rather
than by means :of springs. Thus in case in-
creased friction or the like causes greater re-
sistance to the release of the latch then eon-
templated, the latches will be released at o

slightly greater depth by the increased pressure
-on the piston which will overcome any diserep-

ancy in the latch mechanism.

An important aspect of the construction of
the present mechanism is its particular method
of control of the latch release. In some pre-
vious types of mechanism where leakage could
occur into the piston chamber -under the -cylin-
der 37 a reduced pressure would occur din the
cylinder chamber when an -aircraft was flown
at high altitudes for considerable ‘periods. With
the present arrangement in which there are posi-
tive seals protecting the operating -cylinder
chamber, such a -cylindrical seal 48 around -the
piston rod exit, and diaphragm seal 42 on the
pressure side of the piston, reduced air pres-
sure at altitude -cannot affect the pressure in
the cylinder chamber. The air in the operating
cylinder remains at the normal seal level pres-
sure. Therefore a sudden descent of the aircraft
such as in a dive cannot huild up a higher pres-
sure on the outer side of the piston than on the
inner side. It will be evident that inadequate
sealing of the operating cylinder could cause in-
advertent operation-of the latch mechanism and
undesired release of the buoy.

The light operating switch shown in Figure 6
is made in a special shape having a cylindrical

‘depression 5% in the bottom of which the con-

tacts for completion of the electric circuit are
located. The axis of the switch is located paral-
lel to the longitudinal axis of the buoy mecha-
nism. An enlarged circular or globular part of
the switeh is illustrated at 58. With the buoy
in horizontal position as illustrated in Figure 3

55 the mercury 57 in the switch will lie at the lowest

point of the circumference of the enlarged por-
tion §6. A slight hump 58 is provided around
the entrance to the cylindrical section 55 to pre-
vent. normal movements of the buoy or craft
from causing the mercury 57 to enter the cylin-
drical central section §5. Upon movement of

the buoy to upright position the mercury 57 will

enter the space 5% and complete the -circuit to

light the bulb 20.

The dome shaped lower end 82 of the buoy unit
prevents standing the buoy on end during stor-
age or normal handiing. This is a protective

‘measure to prevent storing in a position which

would cause illumination of the light and de-

‘pletion of the battery. At the same time the

domed shape of the lower end of the buoy has
advantages in reduced aercdynamic drag as com-
pared to a flat ended shape. -

From the foregoing description it will be evi-
dent that I have provided a marker buoy -con-
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struction having improvements which provide
for increased efficiency and greater reliability.
The method of assembly of the various compo-
nents on an exposed framework or chassis not
only reduces cost and simplifies the operation of
placing the parts in the enclosing casing but
allow effective inspection to defermine that all
parts are properly assembled and sealed to as-
sure reliable operation. The use of my special
switech construction for the purpose of lighting
the light in a positive fashion provides for fur-
ther reliability of the operation of the signaling
apparatus associated with fthe marker buoy.
The location and shape of the marker dye unit
obviously results in increased compactness. The
improved latch mechanism assures positive dis-
engagement of the buoy from the craft under
conditions of increased pressure above normal
atmospheric, and its operation may be accu-
rately predetermined. This latch mechanism
further includes features which prevent inad-
vertent operation, particularly with respect to
sudden changes of atmospheric pressure such as
oceur in an aircraft during a dive.

I claim:

1. For a marker buoy, an elongated unit en-
closing the various components including an
automatically operated light, a buocyancy cham-
ber, and an automatic release latch, means for
operating said latch including 2 piston, a piston
rod attached to said piston, a chamber at one
side of said piston through which said piston rod
passes, a sleeve seal between said piston rod and
said chamber, and a positive seal around said
piston.

2. A buoy for marking the location of sunken
craft having a releasable unit and a crade for
supporting said releasable unit, said cradle be-
ing arranged for attachment to the craft, a latch
for connecting said buoy to said cradle, auto-
matic releasing means for said latch including
-8 device having a piston and cylinder, a piston
rod extending through one end of said cylinder,
a sleeve-type seal at the point where said piston
rod emerges from said cylinder, and positive
pressure seal between opposite sides of said
piston.

3. A marker buoy having pressure actuated
means for automatically releasing the buoy from
a sunken craft, said means including latch parts,
a cylindrical piston chamber having a wall at one
end, a piston in said chamber, a piston rod at-
tached to said piston, an opening in said wall
through which said rod projects, a cylindrical
nipple on the exterior of said wall, a latch actu-
ating element attached to the end of said rod,
said element having a cylindrical external por-
tion the diameter of which is the same as the
diameter of the cylindrical nipple, a tightly fit-
ting flexible sleeve engaging said nipple and the
cylindrical portion of said element to provide a
positive seal at the cutlet of the piston rod from
the chamber.

4. A marker buoy having pressure actuated
means for automatically releasing the buoy from
a sunken craft, said means including latch parts,
a cylindrical piston chamber having a wall at
one end, a piston in said chamber, a piston rod
attached to said piston, an opening in said wall
through which said rod projects, a cylindrieal
nipple on the exterior of said wall, a latch actu-
ating element attached to the end of said rod,
said element having a cylindrical external por-
tion the diameter of which is the same as the
diameter of the cylindrical nipple, a tightly fit-
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8
ting flexible sleeve engaging said nipple and the
cylindrical portion of said element to provide a
pressure seal at the outlet of the piston rod from
the chamber, a positive seal between the pres-
sure side of said piston and said chamber in-
cluding a fiexible diaphragm covering said pis-
ton, the edges of said diaphragm being sealed.

5. For a buoy adapted fo mark the location
of sunken craft, a buoyancy chamber, a pres-
sure actuated latch mechanism for releasing said
buoy from the craft, said latch mechanism in-
cluding a cylinder, a piston in said cylinder, a
piston rod projecting from said cylinder, means
for providing 2 pressure seal between said piston
rod and said cylinder, means for providing a
positive diaphragm seal between opposite sides
of said piston, and a sealed interconnecting
passage between said cylinder and said buoyancy
chamber,.

8. A buoy for marking the location of sunken
craft including a releasable latch mechanism
for automatically disengaging said buoy from
a craft upon submergence, said mechanism in-
cluding an arc-shaped member having a latch
projection thereon, a movable piston, means in-
terconnecting said piston and said lateh inelud-
ing a rod element telescopically attached to said
arc-shaped member. .

7. A marker buoy having a pressure actuated
device for automatically releasing the huoy from
2, sunken craft, said device including latch parts,
a cylindrical piston chamber, a piston in said
chamber, interconnecting mechanism between
said pistonn and said lateh parts, a seal between
said piston and said chamber, said seal being in
the form of a cylindrical pocket of flexible ma-
terial, the closed end of said cylindrical pocket
keing arranged to contact the surface of said
piston, the other end of said seal being attached
at cne end of said cylindrical chamber, thereky
providing a positive seal between said piston and
said cylindrical chamber while permitting ex-
tended motion of the piston therein.

8. A buoy for marking the location of a sunken
craft having a pressure actuated release mecha-
nism for disconnecting said buoy from the craft,
said release mechanism incorporating a cam-
shaped latch member having a curved surface,
a buoy part which the curved surface of said
member contacts, a piston device, interconnec-
tions hetween said piston device and said cam-
shaped member which produce rolling movement
of said cam-member on said buoy part upon
movement of said piston to cause release of said
buoy when said piston device is moved.

9. A marker buoy having a releasable connec-
tion for fastening to a craft, a release device ac-
tuable by hydrostatic pressure, said release de-
vice having a piston member, a piston rod, a pair
of toggle links connected to said piston rod by a
commen pivot, a latch member at the end of
each toggle member incorporating a curved por-
tion having a projection thereon, a reaction part
in contact with said curved portion, movement
of said piston member thus causing said curved
portion to roll upon said reaction part to cause
release of said Iatch members.

10. A buoy for marking the location of sunken
craft having a pressure actuated release mecha-
nism for disconnecting said buoy from the craft,
said release mechanism including a part con-
nected to the craft and having a pair of aper-
tures therein, a pair of toggle members, a pair of
latch members attached thereto, each latch mem-
ber including a portion having an arcuate shape,
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4 rigid part against which the arcuate portion
reacts, a2 cylinder having a piston supported
therein for longitudinal movement, said piston
being connected to said toggle members to pro-
vide for rotation of said arcuate portion to a
position which positively withdraws said latch
members from the apertures.

11. A buoy device for marking the location of:

sunken craft adapted to be releasably fastened
to a craft, latch mechanism for disconnecting
the buoy device from the craft including an
anchor plate having an aperture therein, an arc-
shaped member having a projection for engaging
in said aperture, a rigid part against which said
arc-shaped member reacts, a cylinder with a
piston movable therein, said piston having in-
terconnections with said arc-shaped member to
cause it to move when said piston moves, move-
ment of said arc-shaped member on said rigid
part causing withdrawal of said projection from
the aperture.
B. CURTIS GRIEB.
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