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57 ABSTRACT 

An air-dropped sonobuoy assembly comprising a 
weighted mooring unit, a submergible buoy carrying 
hydrophones, and a float with a radio antenna; the 
mooring unit being separable from the other elements 
(after reaching a given depth when dropped in the 
sea) for mooring cable payout and rapid descent to 
the sea bottom where further cable payout is pre 
vented. At this point a mooring cable-winch in the 
buoy reels in the cable to lower the buoy to desired 
operating depth. The specific mooring cable securing 
mechanism permits rapid payout of cable until the 
mooring unit bottoms and then quickly locks the cable 
against further payout so the winch can pull the buoy 
down to desired depth against the weight of the moor 
ing unit. The mooring unit also contains an auxiliary 
anchor device which is deployed upon bottoming of 
the mooring unit. 

3 Claims, 8 Drawing Figures 
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3,772,639 
SONOBUOY MOORING UNIT 

STATEMENT OF GOVERNMENT INTEREST 

The invention described herein may be manufac 
tured and used by or for the Government of the United 
States of America for governmental purposes without 
the payment of any royalties thereon or therefor. 

BACKGROUND OF THE INVENTION 

This invention relates generally to the field of air 
launched moored sonobuoy systems and more specifi 
cally to an improved mooring unit for such systems 
having specific cable locking features and specific aux 
iliary anchoring features which are desirable and ad 
vantageous. 
Many sonobuoy systems are known in the art; how 

ever the mooring arrangements disclosed appear to be 
of complicated impractical designs susceptible to many 
problems in their production, storage, and use, espe 
cially where the systems are to be used in very deep wa 
ters. The prior art mooring systems do not appear to 
have made suitable provision for securing the system in 
place against storage current forces at great depths. 
With the areas of submarine warfare and submarine de 
tection increasing in significance and activity these 
prior art shortcomings are significant and serious. 

SUMMARY OF THE INVENTION 

The shortcomings and deficiencies of the prior art 
systems and devices have been overcome and the herei 
nafter-mentioned objects of the invention have been 
achieved by an improved air-launched sonobuoy as 
sembly comprising in combination: a main submersible 
buoy unit releasably containing an antenna float with 
a transmitting antenna secured thereto; a weighted 
non-buoyant mooring unit releasably secured to said 
buoy unit, said mooring unit provided with a releasable 
auxiliary anchor device connected thereto by a length 
of anchor cable, said submersible buoy unit connected 
to said antenna float by a length of cable, and to said 
mooring unit by a variable length of cable, said antenna 
float and said mooring unit constructed and arranged 
to separate from said main submersible buoy unit when 
a predetermined depth has been reached after the as 
sembly has been dropped into the sea, said mooring 
unit comprising structure defining a first chamber for 
enclosing a coil of mooring cable having one end 
thereof attached to said submersible buoy unit, said 
structure further defining an outlet passageway for said 
first chamber to permit payout movement of the moor 
ing cable therethrough, said mooring unit further com 
prising a cable braking and locking means cooperating 
with said cable and said passageway and movable be 
tween a first position spaced from said cable and said 
passageway and a second position in operative braking 
engagement with said cable and said passageway to 
stop payout movement of said mooring cable from said 
chamber through said passageway, drive means urging 
said cable braking and locking means towards its sec 
ond position, a first latch mechanism cooperating with 
said cable braking and locking means and operative to 
releasably hold said braking and locking means in said 
first position, an inertia means cooperating with said 
latch means and actuatable by impact of said mooring 
unit against the sea bottom to render said first latch 
means inoperative to hold said braking and locking 
means in its first position and thus to release the brak 
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2 
ing and locking means to move to its second position 
to engage the cable and stop payout of the cable. 
STATEMENT OF OBJECTS OF THE INVENTION 

It is an object of this invention to provide an im 
proved sonobuoy mooring unit of a simple, rugged, and 
effective design which performs well at great depths 
and under conditions of strong sea currents. 

It is a further object of the invention to provide such 
improved mooring units which are relatively simple and 
economical to produce, store, and use, and which are 
highly reliable in operation after long storage periods. 
Other objects, advantages, and novel features of the 

invention will become apparent from the following de 
tailed description of the invention and the claims when 
considered in conjunction with the accompanying 
drawings wherein: 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a general schematic showing sequentially 
the stages of deployment of a sonobuoy assembly em 
bodying features of the invention; 
FIG. 2 is a longitudinal cross sectional view through 

a preferred embodiment of a sonobuoy mooring unit 
embodying features of this invention; 
FIG. 3 is a partial longitudinal cross sectional view 

similar to FIG. 2 showing the mooring cable braking 
means in its cable braking position; 
FIG. 4 is a general schematic plan view of the struc 

ture shown in FIG. 3 to illustrate the manner in which 
the wraps or turns of the mooring cable are formed 
around the braking member to complete the braking 
and cable locking action; 
FIG. 5 is a front elevational view of the auxiliary an 

chor device of the mooring unit of the invention shown 
in FIG. 8: 
FIG. 6 is an elevational view of the anchor device 

shown in FIG. 5 looking to the left therein; 
FIG. 7 is a plan section view on the line 7-7 of FIG. 

8 of the anchor device; and 
FIG. 8 is a vertical sectional view through the anchor 

device taken on line 8-8 of FIG. 6. 

DESCRIPTION OF THE PREFERRED 
EMBODEMENT 

In FIG. 1, the sonobuoy assembly 1 of the invention, 
comprising submersible buoy unit 3 and mooring unit 
2 is shown at the left hand portion of this drawing fig 
ure, after being dropped at the sea surface S. In the 
next portion of this figure, the assembly components 2 
and 3, after reaching a predetermined depth, detach 
themselves and separate, the weighted mooring until 2 
proceeding downward unwinding a mooring cable 4 
from a coil (as described in more detail hereinafter), 
carried by mooring unit 2. The mooring cable 4 is se 
cured to an electric motor-powered winch drum (not 
shown) carried in submersible buoy unit 3. Proceeding 
to the right in FIG. 1 the next sequential stage shows a 
float 5 connected to buoy unit 3 by cable 7 and carry 
ing a radio antenna 6 having been released from buoy 
unit 3 and moved upwardly to the sea surface S. In ad 
dition, mooring unit 2 has reached the sea bottom B at 
which point the mooring cable is locked against further 
payout and auxiliary anchor device 8 or AA is deployed 
from the mooring unit. In the right hand view of FIG. 
1, the auxiliary anchor is shown deployed to provide 
additional holding power to maintain the position of 
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mooring unit 2 on the sea bottom against the force of 
current such as indicated by the arrow. Also at this 
point the winch drum (not shown) carried by buoy unit 
3 has pulled the buoy unit 3 down to its desired operat 
ing depth against the weight of mooring unit 2 supple 
mented by the added drag provided by auxiliary anchor 
device 8. The sonobuoy assembly is then fully deployed 
for its conventional and normal function of detecting 
targets and transmitting of information concerning the 
same to some control point via antenna 6. 
FIG. 2 illustrates a preferred embodiment of the 

mooring unit of the invention which contains the coil 
of mooring cable to be paid out during descent of the 
mooring unit, the means for braking and stopping cable 
payout, and the auxiliary anchor device. The mooring 
unit comprises a housing 2 with a cylindrical portion 
with an open end and an end closed by a hemispherical 
portion as shown. The open end of the housing 2 is 
closed by a transversely extending wall assembly 
formed by an outer annular ring member 21A which is 
secured to housing 2 by suitable means such as ma 
chine screws as illustrated, an annular plate member 
21B, and an inner annular ring member 21C all joined 
together by suitable means such as welded joints as 
shown. An annular tapered sleeve RS is fitted inside the 
inner ring member 21C and secured therein by suitable 
means not shown. 
The interior space within housing 2 is divided gener 

ally into an upper portion C and a lower portion gener 
ally hemispherical in shape by a transverse wall assem 
bly formed by brackets 22A welded to housing 2 and 
annular plate member 22B attached to the brackets by 
suitable means such as the machine screws shown. A 
cylindrical wall member 22C is mounted in the lower 
portion of housing 2 with its axis aligned and concen 
tric with the axis of housing 2, its upper end portion 
being secured to annular plate 22B as shown by suit 
able means such as welding and its lower end secured 
by similar suitable means to the hemispherical end por 
tion of housing 2. Preferably the lower portion of hous 
ing 2 surrounding cylindrical wall member 22C is filled 
with a suitable ballast or weight such as cast lead to 
cause rapid descent of the mooring unit and good 
mooring characteristics when the mooring unit is on 
the sea bottom. 
An annular retaining ring member 23 is secured by 

threaded engagement with housing 2 and the interior of 
cylindrical wall member 22C as shown. Retaining ring 
member 23 supports an annular element 24 formed of 
a suitable deformable material such as a polystyrene 
foam. Deformable element 24 normally supports a 
thick-walled sleeve or inertia weight member 25. Posi 
tioned inside sleeve or inertia weight member 25 is a 
retaining cylinder element 26 supported by and se 
cured at its lower end to retaining ring member 23 by 
suitable means such as welding. A cross pin element 28 
is supported by tight frictional engagement in diametri 
cally opposed holes in retaining cylinder 26. A movable 
cable braking assembly is mounted within the upper 
portion of retaining cylinder 26 above cross pin ele 
ment 28, and consists of a tapered ram head member 
29 secured to the upper end of hollow ram shaft 27 by 
locking pin 31 as shown, and compression spring 40 
acting between upper pin 31 and lower pin 28 to urge 
ram shaft 27 and its ram head member 29 upwardly. 
The tapered ram head member 29 substantially 
matches the tapered interior of sleeve RS and is pro 
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4 
vided with an outer coating or layer of lead 30. Prefera 
bly, both the main portion of ram head member 29 and 
sleeve RS are formed of aluminum. 

In normal positions and condition of the mooring unit 
parts, ram shaft 27 and its ram head member 29 are 
prevented from moving upwardly by the latching or de 
tent action of a set of ball elements B1 carried in open 
ings in retaining cylinder 26 and forced radially in 
wardly by the interior surface of inertia weight member 
or cylinder 25 into engagement with an annular groove 
G1 on the exterior surface of ram shaft 27. 
An expellable auxiliary anchor device AA is sup 

ported internally in retaining cylinder 26 just below re 
taining pin 28 and consists of the following parts (refer 
ring to FIGS. 5-8 in addition to FIG. 2), an annular 
base member 53 which is attached by two axially ex 
tending side bar elements 54 to a flat cylindrical end 
element 51. End element 51 is provided with two pro 
jecting lugs 60 and 61 in which is mounted a transverse 
shaft element 62. Two pivoted anchor fluke members 
are mounted on either side of side bars 54, each fluke 
member having the configuration of a half (longitudi 
nally divided) hollow cylinder with one end closed as 
shown best in FIGS. 5-8. The cylindrical walls 52A and 
52B of the fluke members are provided with trans 
versely extending wall portions 70A and 70B respec 
tively. Each transversely extending wall portion 70A 
and 70B is provided with two brackets 56, 57,58, and 
59 which are rotatably secured to transverse shaft ele 
ment 62. A torsion spring 63 is secured at each end 
thereof to one of the fluke members by suitable means 
such as brazing or welding and the spring extends 
around shaft 62 as shown and urges the fluke elements 
toward the dashed line positions shown in FIGS. 7 and 
8. A length of cable 83 is secured at one end to cross 
pin 28 and at the other end to shaft 62 to secure the 
auxiliary anchor device to the mooring unit assembly. 
A compression spring 50 acting between cross pin 28 

and end wall portions 70A and 70B of the fluke mem 
bers urges the auxiliary anchor device out of retaining 
cylinder 26 and the mooring unit housing 2. In normal 
position of the mooring unit parts, the auxiliary anchor 
device is prevented from being expelled from cylinder 
26 and mooring unit housing by the latching or detent 
action of a set of ball elements B2 carried in openings 
in retaining cylinder 26 and forced radially inwardly by 
the interior surface of inertia weight member or cylin 
der 25 into engagement with an annular groove G2 on 
the exterior of annular base element 53 of the auxiliary 
anchor device AA. 
An annular coil of mooring cable 4 is contained 

within the upper portion C of housing 2 as shown, pref 
erably arranged for cable payout by unwinding from its 
central interior portion with the cable moving out 
wardly through the tapered opening RSO in sleeve 
member RS and describing the path shown by the ar 
rows D and dashed lines of FIG. 2 during payout. Pay 
out of the cable 4 occurs after separation of mooring 
unit 2 from buoy unit 3 during descent of the mooring 
unit 2 to the sea bottom, with the parts of the mooring 
unit assembly in positions shown in FIG. 2 and the 
cable moving outwardly through tapered passageway 
RSO as shown. 
When mooring unit 2 strikes the sea bottom, inertia 

weight member IW, being unrestrained except for the 
engagement of deformable member 24, continues to 
move in a downward, direction deforming or crushing 
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member 24 to the point where the upper end of mem 
ber 24 clears ball elements B1 and groove G1 which re 
leases ram shaft 27 and ram head member 29 for up 
ward movement into engagement with conical opening 
RSO and cable 4. At this same point enlarged interior 
poriton 25A of inertia weight member 25 becomes 
aligned with ball elements B2 and groove G2 which re 
leases the auxiliary anchor device AA for expulsion 
from housing 2 by spring 50. As the auxiliary anchor 
device moves clear of the cylindrical recess in the hous 
ing 2, the pivoted anchor fluke elements 52A and 52B 
swing outwardly under the urging of spring element 63 
into operative sea bottom-engaging positions to assist 
in holding the mooring unit in position. 
Referring again to upward movement of tapered ram 

head member 29 into engagement with tapered open 
ing RSO and cable 4 it will be seen that a wedging ac 
tion occurs which first restrains the outwardly mooring 
cable 4 against the rotating circular motion at the open 
ing RSO in the direction shown by the arrows D and 
then applies a braking force which at first is insufficient 
to stop the outward cable movement. Then for a brief 
period an action accurs, as shown in FIG. 4, in which 
the outwardly moving cable passes through a fixed 
point of engagement between members RS and 30 
while still undergoing a circular unwinding motion at 
the inside portion of the annular coil in the upper por 
tion of housing 2. The force continuing outward cable 
movement is caused by the buoyancy of unit 3 and/or 
sea current forces. Since the point at which the cable 
is engaged by members RS and 3 is fixed or moving rel 
atively slowly as compared with the rate of unwinding 
at the inner portion of the annular coil, the cable be 
neath the ram head 29 wraps itself about ram shaft 
member 27 in a series of turns, as illustrated in FIGS. 
3 and 4, to the point at which the frictional drag in 
creases, pulls ram head 29 up into sufficiently tight en 
gagement with member RS and the cable 4 to positively 
stop and lock cable 4 against further outward move 
ment. For very strong forces tending to pull the cable 
out through the point of engagement between members 
29 and RS, a second layer of overlapping cable wraps 
may be required and will inherently be formed on shaft 
27 which advantageously provides greatly increased 
drag or snubbing action. 
As previously mentioned, secure locking of the cable 

4 against outward movement then not only provides se 
cure mooring of unit 3 but permits the winch drum in 
buoy unit 3 to pull unit 3 down to desired operating 
depth against the weight and drag of mooring unit 2 
and anchor device AA. This winch feature is not de 
scribed in detail since it forms no part of the present in 
vention. 

It is believed clear from the above description and 
discussion that applicant has provided an improved 
mooring unit for a sonobuoy assembly in accordance 
with the objects of the invention. 
What is claimed is: 
1. An improved air-launched sonobuoy assembly 

comprising in combination: 
a main submersible buoy unit releasably containing 
an antenna float with a transmitting antenna se 

6 
cured thereto; 

a weighted non-buoyant mooring unit releasably se 
cured to said buoy unit, said mooring unit provided 
with a releasable auxiliary anchor device con 

5 nected thereto by a length of anchor cable, said 
submersible buoy unit connected to said antenna 
float by a length of cable, and to said mooring unit 
by a variable length of cable, said antenna float and 
said mooring unit constructed and arranged to sep 

10 arate from said main submersible buoy unit when 
a predetermined depth has been reached after the 
assembly has been dropped into the sea, said moor 
ing unit comprising structure defining a first cham 
ber for enclosing a coil of mooring cable having 

15 one end thereof attached to said submersible buoy 
unit, said structure further defining an outlet pas 
sageway for said first chamber to permit payout 
movement of the mooring cable therethrough, said 
mooring unit further comprising a cable braking 

20 and locking means cooperating with said cable and 
said passageway and movable between a first posi 
tion spaced from said cable and said passageway 
and a second position in operative braking engage 
ment with said cable and said passageway to stop 

25 payout movement of said mooring cable from said 
chamber through said passageway, drive means 
urging said cable braking and locking means 
towards its second position, a first latch mechanism 
cooperating with said cable braking and locking 
means and operative to releasably hold said brak 
ing and locking means in said first position, an iner 
tia means cooperating with said latch means and 
actuatable by impact of said mooring unit against 
the sea bottom to render said first latch means in 
operative to hold said braking and locking means 
in its first position and thus to release the braking 
and locking means to move to its second position 
to engage the cable and stop payout of the cable. 

2. The improved assembly of claim 1 in which said 
mooring unit further comprises: 

structure defining a second chamber, said chamber 
constructed and arranged to releasably contain 
said auxiliary anchor device connected by a cable 

45 to said structure, expelling means cooperating with 
said anchor device for moving said anchor device 
out of said second chamber into operative anchor 
ing position outside said chamber, a second latch 
mechanism cooperating with said expelling means 

50 to maintain said expelling means in inoperative 
condition and prevent movement of said anchor 
device from said second chamber, said inertia 
means cooperating with said second latch mecha 
nism to render said expelling means operative to 

55 expel the anchor device from said second chamber 
upon impact of said mooring unit against the sea 
bottom. 

3. The improved assembly of claim 2 in which said 
means urging said braking and locking element toward 

60 its second position, and said expelling means comprise 
spring devices. 
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