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1

This invention relates in general to signalling

apparatus and is directed in particular to Im-
provements in radio-sonic buoys.

Buoys of the class described are provided with
o rather small radio transmitter unit and an

antenna. Hung below the buoy in the water
is o microphone which is electrically connected
to the input of the radio transmitier. ANy

submarine signals picked up by the microphone

function to modulate the radio transmitier apd
such modulated signals are broadcast to -s:ult-
able receiver apparatus tuned to the transmitter

frequency and located at a suitable station. The
station which may be on shore, on aircrait, or

. on g vessel is thus warned of the presence of the
submarine signals. The device has special utilivy
in detecting the presence of submarin_es by pick-
ing up the sounds made by their propeliers.
When. these buoys are used in naval opera-
tions such as for example with convoys, it 18
highly necessary that steps be taken to prevent

them from falling into the hands of the enemy.

Accordingly, it has been the practice 1o provide
the buov with an air filled chamber sealed
against the water by a water-soluble plug. Thus
sfter a predetermined time in the water, the plug
becomes completely dissolved, allowing water to
enter the chamber to replace the air which was
in it. The dimensions of the chambper are so
selected that when it becomes filled with water,
the buoy no longer has a positive buoyancy and
consequently sinks to the bottom. | |
The general object of this invention is to pro-

vide g highly improved construction for a radio-

sonic buoy of the type described which is par-

ticularly adapted to be launched into the water

from aireraft by parachute. |

One specific object is to provide a construc-
“tion in which the water soluble plug above de-
seribed is automatically readied for use when
the buoy is launched. |

Another specific object is to provide Ior au-
tomatically placing the radio transmitier in op-
erative condition as the buoy is launched.

" A further object is te provide a novel con-
struction for cushioning impact of the buoy as
‘it strikes the water. |
- 8till another object is to

provide a novel con-

. ‘struction for the upper end of the buoy which
serves a threefold function of supporting the

parachute pack, enclosing and protecting the an-

tenna, and insulating the latter from the water

‘when the buoy is in floating position.
These and other objects of the invention will
become more apparent from the detailed de-

10

15

20

25

30

39

40

o0

59

prineiple of frequency modulation.

2

seription to follow and ffom the accompanying

drawings in which: | |
Figs. 1A and 1B are elevation views, partly in

section, showing the complete buoy prior to being

launched from an aircraft;

PFig. 2 is an enlarged top plan view of the buoy
shown in Figs. 1A and 1B. |

- Fig. 3 is an enlarged vertical section taken
on lines 3—3 of Fig. 2;

Fig. 4 is an enlarged section taken on Iines
4—4& of Fig. 2; and |

Fig. 5 is a view showing the buoy during its

descent.

- Referring now to the drawings, the radio-sonie

' buoy includes g casing (8 which is essentially a

hollow cylinder closed at the top and obven at
the bottom. Casing {8 which may be made of
thin gauge metal sheeting or pressed paper is
divided into upper and lower compartments |l
and #Z, respectively by a watertight partition
member I3 which may be made of wood.

- A plurality of platforms 14, I5 and 16, super-
imposed upon each other and arranged trans-
versely of the longitudinal axis of buoy casing
[0 and located in the upper compartment I,
are adapted to support a radio transmitter unit.
The transmitter unit preferred is of conven-
tional construction operating on the well known
_ The con-
struction details of this unit form no part of
this invention and hence in the interest of sim-
plicity, it has not been shown In the drawings.
Suffice to say for purposes of this invention.
separable component parts of the transmivter

unit are supported on each of the transverse

platforms. These platforms may be resiliently
mounted with respect to the buoy casing (8 by
any well known mounting means such as, for
example, rubber bushings (not shown).

Also disposed in the upper compartment i

and located beneath the platform {4 is a con-

siderable volume of crepe wadding IT which is
utilized to provide in part the piroper amount
of buoyancy for the complete buoy so that the

5 latter will float in a vertical positon in the water

with the water line just above the top of the
casing (8. Another component of the total
buoyant effect is provided.by alr which is releas-
ably entrapped in compartment {l by means
which will be described hereinafter.

Disposed beneath the crepe wadding {7 is g
battery pack. {8 which supplies the necessary
power for the radio transmitter unit.

The lower compartment (2 contains a hydro-
phone unit 19 that includes a cylindrical, sound
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transparent casing, and within which is located

8, hydrophone. This hydrophone has an omni-

directional charactensmc and hence detects any
compresswnal wave energy which may be incom-

ing from any dlrectlon around the underwater

horizon. |
The hydrophone per se may be of known con-

struction such as, for example, the magnetostric-

tion unit shown and described in application

Serial No. 518,447, filed January 15, 1'944 by
Albert L. Thuras now Patent 2,472,388.

It will be noted that the upper end of the cas~
ing of hydrophone unit 19 is provided with a

tubular neck porfion around which is coiled a
considerable length of conductor cable 28 which .
electrically connects the hydrophone unit to the |
This neck

input of the radio transmitter unit.

- portion is received by a centrally located depend-

ing boss 21 on partition 13. By this arrange-

-~ ment, the upper end of the hydrophone unit (€
is held firmly in position.

The construction of the casing for hyd:!. ophone_

unit 18 -and ifs associated conductor cable 23

is more particularly described and claimed in

‘apmmatmn Serial No. 939,170, filed May 11 1944}
by Russell I. Mason et al.
At the bottom of the Jower compa,ltment. {2

there is located a pressure operated release mech-

anism 22 which functions upon impact of the
bottem of the buoy casing 10 with the water to
release the hydrophone unit 19 from the posi-
tion shown allowing it to drop out of casing {8
and descend through the water until conductor
cavle 23 has paid out.  The pressure operated
release mechanism 22 includes a spring 23 which
bears against and holds the bottrom end of hy-
drophone unit 19 firmly when it OCCHDIES the po-
~ sition shown in Fig. 1B. The details of construc-

tion of the release mechanism 22 form per se-

no part of th1s invention and are not clmlmed_
herein. |

Ti wﬂl be noted tha,t buoy casmg m at the ton
of the lower compartment 12 is provided with
two or more apertures 24.
aperture may be sufficient. Apertures 24 serve
- as exhaust ports for the air that would otherwise
be entrapped within compartment {2 when the
buoy strikes the water in its vertical position,

thereby reducmg considerably the impact forces

which are set up at such time.

The top wall of buoy casing |0 may be inte-
gral with the side wall but it is preferred that
it be constituted by a wooden cap member 25

i which is provided g central opening 26 and

through which 1s secured a threaded stud 27.
A multi-seciton telescoping antenna 28 is utilized

cn the buoy and at the. bottom of the outermost

section there is welded or otherwise secured
thereto 2 nut 29. The antenna is fixed in posi-

tion on the buoy by screwing the nut 29 down

“upen stud member 27 in the manner shown in

g, 3.
as ﬁbre surrounds antenna 28 and fits down into
a recessed portion in the top of cap member 25.
A much shorter and tapered tubular member 32,

alze of insulating material, fits within tube 3i,
- and is infernally threaded so as to enable it to

he screwed down upon external threads pro-

vided on the outermost section of the telescoping

~antenna 28. However, if desired, tubes 3{ and

32 may be integrated Into a single tube. |
Surrounding tube 31 is a parachute pack 23.

at the bottom of which is located an annular

membper 34 which is adapted o make a press fit
Wlth respect 1;0 tube 3] 50 that the pack will be

. L L Toac . P . -
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However, one stuch

-~ A tube 3f of insulating material such

held securely in position on tube 31 when in the
posmon shown in Fig. 3.
The construction of parachute pack 33 per se

~Iorms no part of this invention and hence has
‘Nnot been shown in detail.

_, - However, it will be
seen from Fig. 2 that the pack is provided with

& plurality of pairs of shroud lines 35 and a

static line 36. ¥ach pair of the shroud lines is

-~ secured to cap member 25 by means of serews 37
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and the static line 3§ may be secured to the wall -

- of casing 1§ by gummed tape 38, see Fig. 1A.

To Iacilitate manufacture, parachute pack 33
and tube 31 may constitute a single unit which

~1s then mounted in the position shown in Fig.

3 by slipping it over the telescoped antenna 2§ -
which has previously been screwed into the posi-~

tion shown and then threading down tube 32

50 that an external shouldered portion 3% on'
tube 22 presses down tightly against the top edge
of tube 3{. In this manner, antenna 28, tube
31 and parachute pack 33 are all secured firmly

In position on cap 2§ of the buoy casing i8.

Referring now to Figs. 2 and 4, cap member

25 of the buoy casing is provided with a stepped |

aperture £#1 which is adapted to receive a water

- soluble plug 42 made of any suitable material

' - suen as  carbowax. -
- dropped into the water, its buoyancy is such that -

30

-After the buoy has been

it floats in a vertical position with the water
line just above the top of cap 25..

- remains in the water, the carbowax plug 42 grad-
- ually dissolves and, after a predetermined length

38

through the opening 41,
compartment 1.

of time, which depends upon the cross sectional
‘area. and length of plug 42, water will flow into

the upper compartment i of the casing 18
displacing the air in
The buoy construction is such

that this is sufficient to create a condition of neg-
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- the buoy is launched and the parachute Lac:&"" |
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‘positicn shown in Fig. 4 as the

the

ative buoyancy relative to the water with the :
result that the buoy will sink. This arrangement .
is provided to prevent the device from coming
into the hands of the enemy after it has served
its purpose. Prior to launching of the buoy,

- plug 42 is sealed against moisture by a stopper

3. This stopper contains a transverse cphen-
ing through which is passed one of the para-
chute lines, preferably the static line 38. Thus
just prior to launching, as the static line is pulled,
stopper 43 will be automatically 1emoved 1ﬂa,dy-
ing plug 42 for its function. -
Cap 28 is also provided with a recess 44 W1th1n_-
which is received a switch 485. Switch 45 in-

cludes a fixed contact member 48, movable con- L
tact member A&7 and a switch contact operator

consisting of a pin 48 which when inserted to the
position shown in Fig. 4 separates contact mefn-

bers 48 and 47.

It will be seen from Fig. 2 that one of the
- shroud lines to the parachute passes through an

opening 48 in the pin 44. Consequently, when
32 opens. pin 44 will be pulled out from ithe

tightens allowing switch contactu &6, &7 1o close.

I'his completes a circuit from the vattery pack

I8 to the radio transmitter unit and plaf*es the
latter in an operative condition.

It is desired to point out that wnile in the

preierred embodiment of the invention, the static

line 36 is passed through stopper 4% and one of
the shroud lines 35 is passed through switeh pin
&8 in order to place the buocy in ssrvice with
the least possible number of separate operations, -
same beneﬁts may obvmusly be obtamed by

As the buoy

shrougd line 35
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using only the static line 36 or the shroud lines
35 for remeving the stopper 43 and pin 48.

Operation

When it is desired to launch the radic socnic-
buoy, the operator pulls the teiescoped seciions
of antenna 28 outwardly to their extended posi-
tion.
by tearing off tape 33.
g pull on static line 33 removes stopper 43. Con-
tinued pull on line 36 then removes an outer
protective casing around the parachute which
thereby releases about a fifteen foot length of
line which theretofore had been coiled within
the outer protective casing, Now holding on to

the loop at the end of static line 3¢ or ouvherwise-

securing it, the operater launches the buoy, as
for examnple over the side of an aircraff. As
the static line tightens, an inner protective cover
around the parachuie fclds is pulled off, after
which the static line is broken by means of &
“weak link” and the parachute then unfolds to
catch the air. As the parachute shroud lines

2,629,083

&t

e then breaks lcose the static line 3%
As previously explained,

10

25 tighten, pin 48 will be pulled out thus auto-

matically turning the radio transmitter on.
~ buoy then descends in a vertical position as
shown in Pig. b and, as it strikes the water, the

impact forces cause the release mechanism 27
to operate thereby releasing the hydrophone unit

18 from its positior within compartment 2 ang

allowing it to drop down into the water below

the buoy casing and there be suspended by the
conductor cable 26. |

As the buoy casing floats vertically in the water
with the water line just above cap member 25,
the parachute collapses arcund the insulater tube
31, the narachute having a central opening there-
in large enough to permit this. S

If a submarine is in acoustic range of the hy-
drophone {8, the underwater compressional wave
energy emitted by the submarine’s propeliers will
be translated into electrical energy by the hydro-
phone and such energy will then be fed over
conductor cable 28 into the input of the radio
transmitter unit, causing the latter to send out
frequency modulated signals.
then picked up on a suitable receiver carried on
the aircraft and the operator will then know

that a submarine is located in the Vlcmlty of

the buoy.

When plug 82 has dissolved, water will enter ¢
the upper compartment (i and the buoy wili

‘then sink leaving no trace.

The .

These signals are =
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In conclusion, while the described embodiment :

of this invention is to be preferred, Ii Is to be.
understood that various changes may be made

in the detailed construction without departing
‘from the spirit and scope of the invention as
defined in the appended claims.

Having thus fully described our invention, we

claim:
| 1. A radio-sonic buoy
designed to be dropped towards the water in a

vertical position, a partition member aividing

comprising a casing.

6O

said casing into upper and lower compariments,

a radio transmitter unit in said upper compari-
ment, and a hydrophone releasably supporied
- within said lower compartment, said lower com-

partment being open at the boittom and being
‘provided with at least one aperture through vhe
casing wall to vent air as said buoy casing strikes
the water and therebhy lessen impact shock.

2. A buoy device adapted to be launched from
aireraft comprising a casing, signalling appa-
ratus in said casing, a parachute pack attached

rel

6

to said casing for dropping it into the water, a
water soluble plug sealing an aperture in the buoy
casing, said aperture being disposed below the
water line of the casing and leading intc a com-
partment normally having a gas entrapped there-
in, a stopper for sealing the top of said plug, ana
means connecting said stopper to a line of said
parachute pack to effect ifs removal auto-
matically.

3. A buoy device adapted to be launched from
aireraft comprising a casing, signalling appara-
tus in said casing, a telesceoping antenna con-
nected to sald signalling apparatus, means se-
curing said antenna on said casing, an insulator
tube surrounding said antenna, and a parachute

pack surrcunding and supperted by said-mmsulaior -

tube, angd designed so that when it is open and
the antenna is extended the latter proiects cen-
trally through the opened parachute,

4. A buoy device adanied to be launched from
aircraft comprising a casing, signalling appara-~
tus in said casing, a telescoping antenng elec-
trically connected to said signalling apparatus,
neans securing said antenna on said casing, an
insulator tube surrounding said antenna when
telescopﬂd means securing said insulator tube
to said antennsa, and & parachute pack surround-
ing and supported bsr said insulator tube.

5. In = buogy of the class described, a muitl-
section telescoping anienna the outer section of
which is threaded at its upper end, means at
the base of szid antenna for securing it upon
said bhuoy, an insulator tube surrounding said
antenna, szid tube heing internally threaded for
engageiment with the threaded portion of sald
antenna to thereby secure said tube in poesition,
and 2 parachute pack surrounding ang supporied
by sald insulator tube.

8. In a signalling device adaptied to be launched
from ailreraft including a radio transmitier, a
power supply unit therefor, and a parachute pack
attached to said device, means for placing said
radio transmitter unit in operative condition
comprising, a switch having contacts connecting
said Dower supply unit to said radio transmitter,
a telesconic antenng electrically connected to
said transmitter so as to transmit a signal when
salid transmitter is in operative condition, oper-
ating means for said switch contacts, and means
connecting said switch contact operafing means
to 2 line of said parachute pack to effect auto-
matic operation by opening of the parachute.

RUSSELL I. MASON.
JOSEPH A. BARXSON.
JAMES C. McNARY.
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