
REPORT DOCUMENTATION PAGE Form Approved
OMB No. 0704-0188

Public reporting burden for this collection of information is estimated to average I hour per response, including the time for reviewing instructions, searching existing data sources, gathering

and maintaining the data needed, and completing and reviewing this collection of information. Send comments regarding this burden estimate or any other aspect of this collection of

information, including suggestions for reducing this burden, to Department of Defense, Washington Headquatrters Services, Directorate for Information Operations and Reports (0704-0188),

1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any

penalty for failing to comply wish a collection of information if it does not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE

ADDRESS.

1. REPORT DATE 2. REPORT TYPE 3. DATES COVERED

Sep. 1, 1998 Patent
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

5b. GRANT NUMBER

Bladed Pump Capstan

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER

Bruce W. Travor 5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION REPORT NUMBER

Naval Air Warfare Center Aircraft Division 5,800, 123

22347 Cedar Point Road, Unit #6

Patuxent River, Maryland 20670-1161

9. SPONSORING/MONITORING AGENCY NAME(S) AND 10. SPONSOR/MONITOR'S ACRONYM(S)

ADDRESS(ES)
11. SPONSOR/MONITOR'S REPORT NUMBER(S)

Naval Air Systems Command

47123 Buse Road Unit IPT

Patuxent River, Maryland 20670-1547

12. DISTRIBUTION/AVAILABILITY STATEMENT

Approved for public release; distribution is unlimited

13. SUPPLEMENTARY NOTES

14. ABSTRACT

An apparatus for tensioning a subsurface float line and the like during deployment of the line and thereafter

includes a capstan rotatably mounted and located in a liquid medium, the capstan having a bore extending from

one end of the capstan to the other end, the bore including a plurality of pump blades for moving the liquid through

the bore when the capstan is rotated, the capstan also including turbine blades located around the circumference

of the capstan and adjacent both ends of the capstan, the capstan also including a circular surface interposed

between the turbine blades for communicating with the line to be tensioned. The pump and turbine blades do work

when the capstan is rotated thereby creating a counter rotational (drag) force that tensions the line during and after
deployment.

15. SUBJECT TERMS

pump, turbine, capstan, subsurface float line
16. SECURITY CLASSIFICATION OF: 17. LIMITATION 18. NUMBER 19a. NAME OF RESPONSIBLE PERSON

unclassified OF ABSTRACT OF PAGES Karen L. Jensen

a. REPORT b. ABSTRACT c. THIS PAGE 19b. TELEPHONE NUMBER (include area
uJL 5 code)

Unclassified Unclassified Unclassified (301) 757-3255
Standard Forn 298 (Rev 8-98)
Prescribed by ANSI Std Z39-18

Reproduced From

Best Available Copy 20010629 043



.. iinmInninnum AE
USOOMM0123A

United States Patent [19] [iII Patent Number: 5,800,123
Travor [45i Date of Patent: Sep. 1, 1998

[54] BLADED PUMP CAPSTAN 4,737,070 4/1988 Hoduchi et al. 41646
5,333,996 8/1994 Beareis 416/197 A

[75] Inventor. Bruce W. Travor. Holland. Pa. FOREIGN PATENT DOCUMAENTS

[73] Assignee: The UIted States of America as 683650 4/1964 Camada 416/197 A
represented by the Secretary of the 1901399 1/1980 Genmmy 254/362
Navy. Washington. D.C. 46&5496 10/1971 Jpan 254/361

[21] AppL No.: SUM Primary E&amier-----Ow opher VerdierAaonmey Agen4 or Firm-Ron Bilhi; Louis Allahut

[22] Filed.: Mar. 20, 1997 [57] ABSTRACT

[51] Int. CL6 - F3B 1/02; F03B 7/00,
B66D 1/08 An apparatus for tensioning a subsurface float line and the

(52] U.S. CL 41645, 416193 A; 416'146 R; like during deployment of the line and thereafter includes a4165175; 416M193 R; 4160197 A; 416/198 R; capstan routably mounted and located in a liquid medium.; 416/12 A; 241/19A; 241/319 the capstan having a bore extending from one end of the[58] Fild of Searc'h 416t85-86.4936 capstan to the other cad. the bore inctuding a pburality of
416[146 R. 175. 189. 41 R 8 98 A. 198 A. pump blades for moving the liquid frough the bare when

6 146 R. 175. 418977. 19;, R. 197 36A .19 the capstan is rotated. the capstan also including turbine
201 A. 203; 415/77. 79-, 25199. 361. blades located around the circumference of the capstan and

377 adjacent both ends of the capstan. the capstan also including

[56] References Cited a circular surface interposed between the turbine blades for
communicating with the line to be tensioned. The pump and

US. PATENT DOCLUMENT turbine blades do work when the capstan is rotated thereby

3,143.2=3 /1964 Down- 41517 creating a counter rotational (drag) force that tensions the

4,159,191 6/1979 Grayaill 416/189 ine during and after depoyment
4,523,664 6/1985 Soaby et al. 254/377
4,722,422 2/1988 .oka- ---- --.-. 254/377 5 Chise, 2 Drawing Skets

2 6

" -~22



U.S. Patent Sep. 1, 1998 Sheet I of 2 59800,123

2412 17
22 202

• .Is



5,800o,123

,U.S. Patentsp., 
9 

f2

222

2ig 24



5.800.123
I 2

BLADED PUMP CAPSTAN water thus creating a counter rotational (drag) foce, A
circular surface is located between the 2 sets of turbine

STATEMENT OF GOVERNMENT INTEREST blades for communicating with a line to be tensioned and the
"surface is tapered from a maximum diameter adjacent one

The invention herein may be manufactured and set o turbine blades to a minimum diameter adjacent the
used by or for the Government of the United States of other set of tiwne blade,. A minimum diameter is desirable
America for government purpom without the payment of to prevent damage to the tensioned line and is dependent on
any royalties thereon and therefor. the characteristics of the line to be tensioned. When rotated.

BACKGROUND1) OF THE INIVENTION the capstan does work thus creating a resistance (Le. a
to counter rotational moment) to impede the rotation of the

The present invention relates to capstans for tensioning capstan and thus cause the line to remain tensioned. The
and holding the tension of subsurface float lines that are capstan is rotatably mounted on a shaft.
subject to heavy seas. strong cuarrents and the like. More
specifically. but without limitation. the present invention BRIEF DESCRIP`IN OF THE DRAWINGS
relates to a bladed pump capstan for use in tensioning and 15 Other objects. features and advantages of the present
holding the tension of subsurface float fines. the capstan invention will become more fully apparent from the follow-
having a bore through its center with pump blades located ing detailed description of the preferred embodiment. the
therein and also having turbine blades located around the appended claims and the accompanying drawings in which:
circumference of the capstan for providing a drag on the
capstan when the capstan is operated in a medium FIG. is a perspective view of the resent invention.
water. FIG. 2 is an end view of the present invention.

It is often desirable and preferable to position and tension FIG. 3 is a cross section of the present invention takrn
subsurface float lines by means of a capstan located on a through section 3-3 of FIG. 2.
descending buoy cable package. This operation requires an
apparatus that can provide a drag fcrce on the tensioned line 25 DTAILED DESCRIPTION OF THE
during both initial placement of the line and thereafter when PREFERRED EMBODIMENT
the float is subjected to tide. current and wind forces. One The preferred emodiment of the present invention is
such apparatus utilizes a capstan with one or mome paddle illustrated by way of example in FIGS. 1-3. As shown in
wheels positioned and arranged around the circumference of FIG. 1. capstan 2 is submerged in the prefered water
the capstan. Tie capstan is operated in a mnedium. such as, 30medium 20 and includes a plurality of pump blades 4 located
water and the line is paid out via the capstan. The rotating around and depending inwardly from bore 6. Bore 6 extends
paddle wheels thus do work to displace the wate IThis from end 3 to end 10. Note. that in the preferred
rotation of the paddle wheels produces a tension force on the embodimenL the diameter of bore 6 at end 8 is greater than
line that assists in deployment of the float and in maintaining the diameter of bore 6 at end 10. Accordingly. pump blades
the position of the float after initial deployment. Although 35 4 are larger at end 8 and smaller at end 10. Other pump types
successful. this apparatus has many shortcomings. First, the and blades may be substituted by those skilled in the art. As
paddle wheels must be very large and tension line entangle- shown in FIG. 2. capstan 2 is support on shaft 16 via
meat is therefore a problem. Second. to compensate for Size. bearing 12 on one end and via bearing 14 on the other end.
the capstan diameter is small thus requiring the tensioned 4 Bearings 12 and 14 are pressed into supports 17 and 19
line to pay out over a tight curvature. When using a preferred respectively. Nuts 18 secure capstan 2 in place on shaft 16.
line material, such as keviar. the line easily becomes dam- It can thus be seen (FIG. 3) that as capstan 2 rotates. pump
aged due to excessive bending. Third. a disposable shield is blades 4 cause water 20 to enter bore 6 in the direction of
used to protect the tensioned line from entanglement thus arrows A and exit bore 6 in the direction of arrows B thus
requiring additional maintenance and complexity. doing work and providing a counter rotational moment

It is thus desirable to provide a capstan with a sufficient (drag) about shaft 16. Other liquid mediums and non-liquid
diameter to prevent damage to a tensioned line. such as mediums, such as gases may be substituted by those skilled
kevlar. It is also desirable to provide a capstan that utilizes in the art so that work may be done by the rotating pump
water friction as the means of tensioning the line. It is also blades and tu'hine blades.
necessary that the apparatus occupy a minimum space and 5 Capstan 2 includes a plurality of turbine blades 22 first set
be simple and easy to maintain and operate, located adjacent end S and a plurality of turbine blades 24

second set located adjacent end 10. FIG. 3 shows turbine
SUMMARY OF THE I'VENTION blades 22 evenly spaced around the circumference of cap-

Accordingly, the preferred embodiment of the present stan 2- Note that turbine blades 22 and 24 are curved with
invention includes a rotatable capstan having a bore extend- 55 the open portion facing towards the direction of rotation. It
ing from one end of the capstan to the other end of the can thus be seen that when capstan 2 rotates. turbine blades
capstan, the bore including a plurality of pump blades 22 and 24 (and pump blades 4) provide a counter rotational
positioned and arranged around the bore. When the capstan moment (drag) about shaft 16.
is rotated while immersed in a liquid medium such as water, Circular surface 26 is located between turbine blades 22
the pump blades do work while causing the water to be 6o and 24 and tapers from a maximum diameter adjacent
moved from one end of the capstan to the other end of the turbine blades 22 to a minimum diameter adjacent turbine
capstan thus creating a counter rotational (drag) force. The blades 24. It should be noted that the minimum diameter of
capstan also includes two sets of turbine blades positioned surface 26 may vary according to the characteristics of the
and arranged around the circumference of the capstan. one line to be deployed and the conditions under which the line
set located adjacent one end of the capstan and the other set 65 is to be operated. Under such operating parameters. the
adjacent the other end of the capstan. The turbine blades do diameter of surface 26 should be sized so that the minimum
work when the capstan is rotated by moving through the bend radius of the line is not exceeded. Surface 26 commu-
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nicates with the line. the line coiled around surface 26 one end of the capstan to the other end of said capstan. the bore
or more turns, for example. including a plurality of pump blades located around and

Obviously many modifications and variations of the depending Inwardly from said bore, said pump blades con-
present invention are possible in light of the above teach- municating with said fluid medium to cause said fluid
ings. It is therefore to be understood that within the scope of 5 medium to be moved through said bore of said capstan when
the appended claims, the invention may be practiced other. said capstan is rotated, said capstan also including a plurality
wise than as specifically described. of turbine blades located around the circumference of said

What is claimed is: capstan and adjacent each end of said capstan. said turbine
1. An apparatus for tensioning a line and holding the line blades communicating with said fluid medium to cause said

in tension during and after deployment of said line, the 10 fluid medium to be moved when said caan is rotated, said
apparatus located in a fluid medium. the apparatus compris- capstan having a surface between said plurality of turbine
ing: blades for communicating with said line. said apparatus

a) a rotatable capstan; providing a counter rotational moment when said apparatus
b) first means located in the capstan for moving the fluid 15 is caused to be rotated by said line.

medium when said capstan is rotated; 3. The apparatus defined in claim 2. wherein said turbine
c) second means located around the outer circumference blades ae curved and have an open portion. the open portion

of said capstan for moving said fluid medium when said facing the direction of rotation.
capstan is rotated; 4. The apparatus defined in claim 3. wherein said bore in

d) third means located around the outer circumference of 2o said capstan is larger at one end of said capstan and smaller
said capstan for communicating with said line; at the other end of said capstan.

wherein said first and said second means provide a S. The apparatus defined in claim 4. wherein said surface
counter rotational force to said capstu and said line between said turbine blades tapers from a maximum diarn-
when said capstan is rotated by said line. eter adjacent said tubine blades at said one end of said

2. An apparatus for tensioning a line and holding the line 25 capstan to a miniunm diameter adjacent said turbine blades
in tension during and after deployment of said line when the at the other end of said capstan.
apparatus is located in a fluid medium. the apparatus com-
prising a rotatable capstan having a bore extending from one * * * * *


