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Attorney Docket No. 79745 - .

b

- NORMAL BELT CAPSTAN ASSEMBLY

STATEMENT OF GOVERNMENT INTEREST
[0001] The invention described heréin may be manufactured ané
used by or for the Government of the United States of América x
for Governmental purposeé_without payment of any foyalties

thereon or therefor.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The invehtidn relates to underWa;ér arrays‘toWed by
‘éubmarines, and is directed more particﬁlarly té a normal belt
capstén assembly for moving an array from a stowed location
inboard of the submarine to a trailing condition oﬁtboard of the
submarine, and for rétrieving'ﬁhe array.

2;.Dés¢ription of the Prior Art

‘[OOOBi Underwater arrays 10.(FiG; 1) typically include a
series of 1istening devices 12 mounﬁed on a thin elongated cable‘
14. When not in use, fﬁe array ié wound on a‘spool'mounted on
the submarine 16. When deployment of the array:is in order,‘a
capstan assembiy, including a'drive4wheel and‘é numbe? of

spring-loaded rollers, is usedhto feed the array into the sea




18. The drive‘wheel and the rollers pinch'the array and drive
the array either cnboard for storage or outboerd for deployment.-
[0004] The capstan assembly cufrently in use‘includes some |
sevehteen spring-loaded rollers. Each roller applies about 15-
20 pounds of force on the array and thereby on tﬁe drive wheel.
The spring-loaded rollers maintain pressufe on the array, and
'thereby the drive wheel, throughout operation of the capstan
assembly.  The capstan assembly is extremely ekpensive, 1-4
million dollars, depending upon the size of the assembly. The
'life spans of the current assemblies are_relatively shcrt, and
the maintenance thereof requires about two man-days, a critical
alignment exercise, and about $300 in consumable parts, per
yeer. | | |

[OQij Each array includes anlarray “terminetion", an
enlarged'distal end portion of the.array. Inasmuch as the
termination porticn of the array is of substantially.iarger
.diameter than the remainder of the'array, end is of greater
lengthithan the arfey senéors, passage of the arrey termination
| through the capstan aesembly is often problematic.

[o006] Thus, there is a need for an improved capstac assembly
for deploying and retrieving uﬁderWater arrays, which assembly
A is‘more reliable, less expenéiVe.ﬁo buy'and maintain,'of greater
life expectancy, and'better abie.to handle array terminationS'

without damage to the assembly or to the terminations.




SUMMARY OF THE INVENTIOﬁ
[0007] An objéct‘of the invention is, therefore, to provide a
. capstan and normal belt assembly for deploying and retrieving
underwater érrays, whiéh assembly is more réliable; 1ess.
expensive to puréhase and maintain) of better 1ife expectancy,
and better Able'to accommodate array terminations without damage
to the assembly or to the terminétions.
[o008] With the above and other objects in Qiew, a feature of
the invention is the provision of a capstan and normal belt
assembly fpr underwater arrayé towed by marine_vesséls. The
capstan assémbly includes a drive wheel mbunted on the vessel‘
and adapﬁed to rotatably receive and discharge an a?ray, the
.drive whéel having a continuoué éroove_throughouf a peripheral
portion thereof, the groove and a peripherél portion of the
drive wheel formiﬂg opposed rims, the drive wheel groove being
adépted to receive the array and a termination‘module fixed to
the affay. The capstan assembly further includes a belt moﬁntea
on é ?luralify of rollers and disposed along a portiph of the
'pe;iphery of tﬁe'drive wheel, thé belt'havi;g in é surface
facing the drive Wheel a continuous central groove adaptéd‘to
receive the afray and termination'médule,‘and a retaining groove
on eithef side of the_central groove for receiving the drivé

wheel rims. Upon rotation of the drive wheel to pay out the




array, the belt moves with the drive wheel and the termihation
module is moved‘ﬁherebetween in the belt groove and;impinges‘on_
the belt. The belt is séparable fromvthe drive wheel to provide
fof the termination module to ride around the drive wheel when
exiting'the vessel. Théreéfter,.the array moves betweén the
driﬁe wheel and the belt and impiﬁgés on the drive wheel, the
beit and the drive wheel being in.contaCt with each other to
enclose thé array in the bélt groove and the drivelwheel groove.
t0009], The above and cher features of'ﬁhe invention,
‘including various novel details of»construction énd cpmbinationé
of parts( will now be more particularly described with feference
to the accompanying drawings and pointed out in the claims; It
will be ﬁnderStood that the particular aséembly embodying the -
'iﬁvention ié shown by way ﬁf‘illustfatiop oniy.and not-és,a
limitation éf the invention. The principies‘and-features of
this invention may be employed in various and numéréus

embodiments without departing from the scope of the invention.

- BRIEF DESCRiPTION OF THE DRAWINGS
- [0010] | Referencé is made to the accompanying drawinés in -
.‘which is shown an illUstrative embodiment.of the inventioh; from
»which i;s noyél feaﬁures and'advantaées wiil be apparent, |

wherein corresponding reference characters indicate ,



corresponding parts thfoughout the several views of the drawings
and wherein:

‘[00i1] | FIG. 1 is a diagrémmatic illustration of a mériné
vessel and a towed array, including a termination module portipn
of the towed array;-

[0012] FIG. 2 is a plan view of one form of normal belt
capstan assembly illustrative bf‘an embodiment of the inVentiOn;
[0013] FIG. 3 is a diagrammatic sectioﬁal view taken along
line III-III of FIG. 2 and illust;ating the interaction of the
drive wheel, the belt, and the.array termination médule; and
[0014] FIG; 4 is similar.ﬁo FiG. 3, but illustréting the

interaction of the drive wheel, the belt, and the array sensors.

DESCRIPTION OF THE PREFERRED EMBODIME.:NTS
[0015] Referring to FIG. 2, it will be seen that a capstan
and hormal'belt assembly 20 for underwater arrays 10 tbwed by
‘submarines 16 inciudes a rotatable drive wheel 24'moﬁnted Oﬁ the
submarine. The drive wheel 24 is adapted to rotatably receive
and discharge the array 10 through a guide tube 25:
[0016] The capétan assembly drive wheel 24 is proVided'with a
"continuous’groove 26 throughout.a peripheral portion 28 thereof.
The drive wheel groovél26-and the peripheral pértion_zs Of,thé

drive wheel 24 form opposed rims 22. The drive wheel groove 26




is adapted to receive the array 10 inclﬂding sensor 12;‘cablell4
and a termination modulé 32 (FIG. 1) fixed to'the airay.

\[0017] E The capstan assembly 20 furthef includes a normal belt
34 mounted on four rollers 36 and disposed aloﬁg a portion 38 of
the periphery of the drive'Wheel 24. The belt 34 is provided
with a surface 40 facingvthe drivevwheel 24. In fhe preferred
embodiment, belt 34 is not powered and/merely acts.to retain
airay 10, sensor 12, cable 14 and termination moaule 32‘in
contact with drive wheel 24.

[o018] v Referring now to FIG. 3 and FIG. 4, rollers 36 can be
biased towards drive wheel 24 by spfings such as shown typically
at 37.' The surface 40 is provided with a continuoué central
groo&e 42 adapted toireceive the array listening deviées 12 and
the terminaﬁion‘module’32 (FIG. 3) which have a sliéhtly larger
diameter. The belt 34 is further prbvided with a retaining |
groove 44 on either side of the central groove-42 for réceiving
‘the drive wheel rims 22 (FIG. 4).

[0019] Upon rotation of the dfive whee1'24 to pay out the
array 10, the belt 34 moves with the drive wheel aﬁd the
termination module 32 is moved therebetween in the belt-central'
groove'42 and thé drive ﬁheel peripheral.groove 26.: The
termination'médule 32 has a lafger diameter than that defined by
. central groove 42 and>continﬁqus groové'26;. As a résult; module

32 impinges on the belt 34 as tﬁe module 32 moves. around the




‘ drive wheel 24. Belt 34 provides a normal retaining force that

acts to keep the términation module 32 against the drive wheel
24. This allows the termination module 32 to be pushed out the
guide tube 25 to the aft of submarine 16.

[0020] - Thereafter, as shown in FIG. 4, the array 10 has a

‘smaller diameter than that defined by the grooves in drive wheel

24 and belt 34. The array 10 moves between the drive wheel 24
and the belt 34 and impinges on the drive wheei by Qirtué of the’
sea drag on the arfay. 4Thé belt 34 ana the drive wheel 24 are
in contact with eaéh other, with the drive wheel rims 22 engagéd
in the belt retaining groves 44 to enclosé the array in the bélt
central groove 42 and the drive wheel groove 26. Normél belt 34
does not épply force oh'array 10 unless array 10 has a larger
diaméter or is subjected to a force pushing array”10 radially
outWard:from drive wheel 24. The normal belt 34 is‘protected by
an inner shield 46 and an outer guard 48. Upon'reVersal of the
drive wheel, the drive wheel 24 and belt 34 oper;te to drawvin
the array 10 and the'términation module 32.

[0021] - In view of the relétively few moving parts, including
only foﬁr spring—lééded'rollers, énd the relatiﬁely easy passage
of the termination module through the assémbly; the normal belt
éapstan'aSSembly prOvidés a reliablé,‘inexpensive, easily
maintained éssembly for paying aﬁt‘and drawing‘in”an underwater

array.



[0022] - It will be understood that many additional changes in
the details; materials, and‘arrangement'of parts, which héve :
beén herein described and illustratéd in Ordei to explaih the |
nature of the invention, may be made bylfhose skilled in the art
within the principles and scope of the ihventién as expressed in

‘the appended claims.
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NORMAL BELT CAPSTAN ASSEMBLY

ABSTRACT bF THE DISCLOSURE
A normal belt capstan assembly for arrays towed by Vessels-'
includes a_drive_whéel mounted on the Vessel’and adapted té |
depioy_and discharge an array. The drive wheel has”alcontinuous
groove throughou£ an outer edge.thereof With opposed rims on
either side of the groove. The assembly further inéludes a
normél belt mounted on a plurality of rollers and disposed along
a poftion of the periphery of the drive wheel, the belt having a

continuous central groove formed in a surface facing the drive

~wheel. The combined drive wheel groove and central groove are

adapted to receive the array and termination module, and a

retaining groove on either side of the central groove are

~ adapted for receiving the drive wheel rims. The normal belt

provides a normal force to the array and termination module.
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FIG 1



FIG 2
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