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[ 5 7 ] ABSTRACT 

A water-ski towing device comprising a bouyant hull 
and a marine propulsion unit having a propeller 
mounted within a Kort nozzle beneath the hull. A tow 
bar is pivotally mounted to the stern of the hull be 
tween a horizontal ready position and a latched ele 
vated running position. A transverse hydrofoil is 
mounted beneath the base of the tow bar through a 
pair of struts acting as vertical ?ns. The hydrofoil is 
adjustably positioned and oriented to urge negative 
pitch when the tow bar is horizontal and a lower de 
gree of pitch when the tow bar is elevated to counter 
act the positive pitch produced by the propulsion unit. 
The hull of the device has a V-shaped bow section and 
rounded stem to stabilize the hull in choppy water and _ 
permit a smooth roll into a turn. 

16 Claims, 6 Drawing Figures 
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WATER-SKI TOWING DEVICE WITH ATTITUDE 
CONTROL 

The present invention relates to water-ski towing de 
vices and more particularly to attitude control of this 
type of device. 

In recent years there have been a number of signi? 
cant developments in water-ski towing device. This 
type of unit comprises a bouyant hull andremote con 
trolled propulsion unit steered through a rigid opera 
tor-gripped traction bar to pull a skier through the wa 
ter. A development providing an ef?cient and stable 
propulsion unit for this type of device may be found in 
the copending application Ser. No. 403,440, ?led Oct. 
4, 1973, entitled “Propulsion Unit for a Water-Ski 
Towing Device”, M. Uroshevich et al inventors and of 
common ownership with the above application. An ad 
ditional development is an improved tow bar assembly 
which adjustably latches the tow in an elevated running 
position. This is illustrated in copending'application 
Ser. No. 405,896, ?led Oct. 12, 1973, entitled “Tow 
Bar Assembly for Water~Ski Towing Device,” Richard 
T. Powers inventor. 
These developments give excellent performance for 

a device of this type. However, one problem in han 
dling does exist during the start-up condition. In a wa 
ter~ski towing device the propeller providing the for 
ward thrust must be suspended beneath the hull of the 
device to insure that the propeller is at all times sub 
merged, even in choppy water. This placement of the 
propeller offsets it from the center of bouyance of the 
hull. The moment arm between the center of bouyancy 
and the line of thrust of the propeller causes a positive 
pitch for the hull. During running operation when the 
thrust of the engine is relatively stable this tendency to 
ward a positive pitch is resisted by the weight of the 
skier on the tow bar which is latched in its elevated po 
sition. However, during the initial start-up position 
when the tow bar is horizontal and able to pivot in a 
vertical plane there is no mechanism for resisting the 
positive pitch. This is particularly aggravated when the 
engine is accelerated from idle to an output level suf? 
cient to pull the skier out of the water. There is a strong 
positive pitch for the hull which in some cases is great 
enough to latch the tow bar in its elevated position. The 
operator must then push up on the handles to maintain 
a neutral pitch while he is attempting to reach a skiing 
condition. 
The above problems are solved in one aspect of the 

present invention by a water-ski towing device com 
prising a bouyant hull and a propulsion unit supported 
by the hull. An aft extending operator-gripped tow bar 
assembly including a tow bar is pivotally mounted to 
the hull and displaceable between a generally horizon 
tal and an elevated position. A ?ow-directing means 
positionedbeneath the hull is displaceable between a 
first position in which it urges a negative pitch for the 
hull and a second position in which it urges a lower'de 
gree of pitch. A means is connected between the tow 
bar assembly and the ?ow-directing means for displac~ 
ing the ?ow-directing means in response to pivoting of 
the tow bar between its horizontal and elevated posi 
tron. 

The above and other related features of the present 
invention will be apparent ‘from a reading of the follow 
ing description of the disclosure shown in the accompa 
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nying drawing and the-‘novelty thereofpointed out in 
the appended claims. I - 

In the drawings: 
FIG. 1 is a side elevation view of a water-ski towing 

device having an attitude-control system embodying 
the present invention and shown in a running position; 

FIG. 2 is a fragmentary side elevation view of the wa 
ter-ski towing device of FIG. 1 shown in a start-up posi' 
tion; 
FIG. 3 is a section view of the hull of FIG. 1 taken on 

line 3-3 of FIG. 1; 
FIG. 4 is another section viewof the hull of FIG. 1 

taken on line 4-—4 of FIG. 1; 
FIG. 5 is a fragmentary enlarged side view of the wa 

ter-ski towing device of FIG. I particularly illustrating 
the attitude control device; and 
FIG. 6 is an aft view of the attitude control device of 

FIG. 5 taken on line 6-6 of FIG. 5. 
FIG. 1 shows a water-ski towing device comprising a 

bouyant hull 10 having an upper housing 12 joined to 
it at a belt line 14. A marine-type propulsion unit 16 is 
mounted within'the hull and has a vertical output shaft 
(not shown) extending downward through a strut 17 to 
a propeller support housing 18 where it drives a propel~ 
ler 20 through a right angle gearbox (not shown). As 
pointed out in the above-identi?ed Uroshevich et al ap 
plication, propeller 20 may be provided with an annu 
lar shroud 22 to improve its performance. 
A water-ski tow bar assembly comprising a tubular 

tow bar 24 and a hand grip assembly 26 is pivotally 
mounted to the stern 28 of hull 10 by an adjustable 
latch mechanism, generally indicated at 30. The latch 
mechanism 30 is adapted to releasably maintain the 
tow bar 24 in the elevated position of FIG. I for run 
ning operation or freely movable in a vertical plane in 
the start-up position of FIG. 2 where the tow bar 24 is 
in' a generally horizontal position. 
As pointed out above, the offset of the propeller 20 

from the center of bouyancy of the hull 10 causes a 
positive pitch for hull 10. In accordance with the pres 
ent invention this is compensated for by an attitude~ 
control system, generally indicated at 32. The attitude 
control system is described particularly in FIGS. 5 and 
6 which show the cooperating features of the adjustable 
latching mechanism v30. ' ' 

The adjustable latching mechanism 30 comprises a , 
pair of side plates 34 extending aft from a base plate 36 
secured to'the transom 28 of hull 10 by bolt assemblies 
38. A removable pivot shaft 40 extends at right angles 
between side plates 34 and pivotally supports a tow bar 
mounting housing 42. Housing 42 has an open aft end 
44 which receives the tow bar 24 that is also pivotally 
mounted on shaft 40. As stated in the above Powers ap- I 
plication, the tow bar 24 is adjustably positioned in its 
elevated position relative to a housing 42 by a threaded 
shaft 46 extending through housing 42 and. manipu 
lated by a knob 48. A threaded end plug 50 ?xed in the 
end of tow bar 24 is moved up and down by manipulat 
ing knob 48 to pivot tow bar 24 relative to housing 42 
and adjust the height of hand grip assembly 26 in its 
latched position. - 

The lower end of housing 42 has a notch 52 which re 
ceives a shaft 54 mounted on a pivoting handle assem 
bly comprising a pair of arms 56 and operator activated 
plate 57 pivotally mounted to plates 34 through shafts 
58. A leaf spring 60 acting on shelf 62 resiliently urges 
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shaft 54 into the notch 52. When plate 57 is depressed 
the shaft 54 swings out of notch 52 to permit housing 
42 and tow bar 24 to swing to a horizontal position. 
The attitude control system 32 comprises a support 

plate 64 extending downward from tow bar housing 42. 
A pair of vertical struts 66 and 68 are mounted to plate 
64 by a bolt assembly 70. A plurality of aligned holes 
72 in the aft portion of struts 66, 68 and corresponding 
holes 74 in the aft portion of plate 64 enable structs 66, 
68 to be adjustably pivoted in different positions rela 
tive to plate 64 by simply inserting a removable bolt as— 
sembly 76 between the particular set of holes. 
The struts 66 and 68 have angled midsections 78, 80 

respectively extending radially outboard for further 
control of the device, as described later. The lower 
ends 82 and 84 of struts 66 and 68 are secured to the 
outboard section of a platelike hydrofoil 86. As shown 
particularly in FIG. 6, the spans of hydrofoil 86 extend 
at least as far as the diameter of the annular shroud 22 
for proper control. Vertical struts 66 and 68 are rela 
tively thin so that they act as vertical ?ns to stabilize 
roll, while the hydrofoil 86 acts to control a pitch. Hy 
drofoil 86 is swung from its positive pitch relative to 
hull 10, shown in FIG. 2, to the lower almost neutral 
positive pitch of FIG. 1 by pivoting tow bar 24 from its 
horizontal position of FIG. 2 to its elevated latched po 
sition of FIG. 1. 
When the water-ski towing device is to be operated 

the skier is positioned in the water with the tow bar in 
its horizontal position illustrated in FIG. 2. In this posi 
tion the hydrofoil 86 is in a position in which it directs 
the propulsive stream from annular shroud 22 down~ 
ward. Since the hydrofoil 86 is positioned aft of the 
center of bouyancy, it produces a reaction force F R on 
the hull that urges hull 10 toward a negative pitch. As 
a skier accelerates the engine to provide propulsive 
force in a forward direction pulling the skier out of the 
water, the engine thrust acts to produce a reaction 
force urging a positive pitch but this is counteracted by 
‘the hydrofoil 86 urging a negative pitch. The reaction 
force FR produced by hydrofoil 86 also acts about pivot 
shaft 40 of the adjustable latching mechanism 30. As 
viewed in FIG. 2, the force FR produces a counter 
clockwise moment about shaft 40 to urge tow bar 24 
toward its elevated position. This greatly improves 
start-up performance since the skier is literally “lifted” 
out of the water to a planning position. As the hull 10 
gains speed in the water the water skier rises out of the 
water until he reaches his planing position on top of the 
water in which the tow bar is latched in its elevated po 
sition of FIG. 1. During the transition period the posi 
tive pitch of hydrofoil 86 (FIG. 3) which urges a nega 
tive hull pitch is reduced to a lower positive pitch 
thereby urging a slightly negative hull pitch (FIG. 1). 
Thus, as the water skier breaks the surface and the pro 
pulsive thrust requirements of the engine are reduced, 
the correction of the nose-up attitude is gradually and 
smoothly diminished to achieve a uniform and stable 
pitch for hull 10 during startup. ' 
The adjustment of the struts 66 and 68 permit the 

pitch of the hydrofoil 86 to be adjusted to compensate 
for different pay loads in the hull 10, such as a differ 
ence in battery size used to start the engine, a change 
in skier size thus effecting the amount of pull provided 
by the engine, or simply a change in performance char 
aeteri'stics. This adjustment acts not only in the hori 
zontal position of the tow bar but in its elevated latched 
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position to provide in effect a trim tab functioning as 
a horizontal stabilizer for the hull 10. 
When the water-ski towing device is being maneu 

vered as by steering the hull 10 through the tow bar the 
curved chine 90 on stem 28 makes it extremely simple 
to roll the hull 10 into a curve and thus provide a stable 
roll position for the hull 10. Since the vertical structs 
66 and 68 have angled sections and act as vertical ?ns, 
they tend to stabilize the unit and act as a ?n in the roll 
condition. 
During straight-ahead operation the V-shaped bow 

section of the hull gives highly effective wave cutting 
performance thereby minimizing a tendency of waves 
to push the hull toward a positive pitch. Should this 
condition occur, however, the positive pitch in turn 
would produce a downward de?ecting resultant force 
by the hydrofoil 86 which would in turn act to push the 
nose down and assume a neutral stable pitch. Thus it is 
seen that the hydrofoil 86 not only improves perform 
ance in the start-up position but during the running po 
sition. 
The invention has been described in terms of a plate 

like hydrofoil 86 for controlling the pitch of the hull 10. 
It acts in effect as a flow director to produce this pitch 
control. It should be apparent to those skilled in the art 
that other types of flow directors, such as a pivotal sec 
tion in shroud 22, may be employed to achieve the 
pitch control contemplated by this invention. Further 
more, other devices for interconnecting the tow bar to 
the ?ow-directing apparatus can be employed with 
equal effectiveness. 
While the preferred embodiment of the invention has 

been described, it should be apparent to those skilled 
in the art that it may be practiced in other forms with 
out departing from its spirit and scope. 
Having thus described the invention what is claimed 

as novel and desired to be secured by Letters Patent of 
the United States is:, 

1. A water-ski towing device movable across water, 
said device comprising‘: 
a bouyant hull having a bow and a stern; 
a propulsion unit supported by said hull for accelerat 

ing water to provide a propulsive force for said 
hull; 

an aft extending.operator-gripped tow bar assembly 
pivotally including a tow bar mounted to said hull 
and displaceable between a generally horizontal 
and an elevated position; 

means positioned beneath said hull and aft of said 
propulsion unit and displaceable between a first 
position for directing water ?ow in a direction pro 
ducing a reaction force urging said hull toward a 
negative pitch and a second position for directing 
water ?ow in a direction producing a reaction force 
urging said hull toward a lower pitch; and 

means connected between said tow bar assembly and 
said ?ow-directing means for displacing said flow 
directing means in‘ response to pivoting of said tow 
bar between said horizontalfand said elevated posi 
tions. 

2. A water-ski towing device as inclaim 1 wherein 
said ?ow-directing means comprises a hydrofoil dis 
placeable between ?rst and second pitches relative to 
said hull, thereby de?ning said ?rst and second posi 
tions. 

3. A water-ski towing device as in claim 2 wherein 
said connecting means comprises a strut assembly 
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mounted on said tow bar assembly and supporting said 
hydrofoil beneath said hull thereby swinging said hy 
drofoil between said ?rst and second pitches in re 
sponse to pivoting of said tow bar. 

4. A water-ski towing device as in claim 3 further 
comprising means for adjustably pivoting said strut as 
sembly relative to said tow bar assembly thereby vary 
ing the ?rst and second pitches of said hydrofoil. 

5. A water-ski towing device as in claim 3 wherein 
said strut assembly comprises a pair of elongated plates 
extending downward from said tow bar to said plates, 
oriented to act as vertical ?ns and having sections an~ 
gled toward the outboard portions of said hydrofoil. 

6. A water-ski towing device as in claim 5 further 
comprising: 

a downward projecting support plate secured to said 
tow bar assembly, said elongated plates being piv 
otally mounted to said support plate, said support 
plate and elongated plates having a plurality of 
spaced holes positioned to define aligned sets of 
holes for different pivotal positions of the elon 
gated plates relative to said support plate; and 

means forming a pin removably positioned in said 
aligned sets of holes thereby maintaining said elon 
gated plates in said different pivotal positions. 

7. A water-ski towing device as in claim 1 wherein 
said ?ow-directing means is in said ?rst position when 
said tow bar is in its horizontal position and in said sec~ 
ond position when the tow bar is in its elevatedposi 
tion. . 

8. A water-ski towing device as in claim 1 wherein 
said tow bar assembly comprises means for releasably 
maintaining said tow bar in its elevated position. 

9. A water-ski towing device as in claim 1 wherein: 

said propulsion unit has a line of propulsive force be 
neath said hull and displaced downward from the 
center of bouyancy of said hull thereby producing 
a reaction force urging a positive pitch for said hull; 

said flow-directing means is positionedbehind said 
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propulsion unit and directs water ?ow downward in 
said ?rst position, thereby urging said negative 
pitch counteracting the positive pitch urged by said 
propulsive unit. 

10. A water-ski towing device as in claim 9 wherein 
said ?ow-directing means comprises a hydrofoil posi 
tioned generally in the discharge flow path of said pro 
pulsion unit and displaceable between ?rst and second 
pitches relative to said hull, thereby de?ning said first 
and second positions. 

11. A water-ski towing device as in'claim 10 wherein: ‘ 

said propulsion unit comprises a propeller positioned 
within an annular shroud; and 

said hydrofoil has a span extending at least as far as 
the periphery of said annular shroud. 

12. A water-ski towing device as in claim 11 wherein 
said connecting means comprises a strut vassembly 
mounted on said tow bar assembly and supporting said 
horizontal stabilizer thereby swinging said hydrofoil be 
tween said ?rst and second pitches. ‘ 

13. ‘A water-ski towing device as in claim 12 wherein 
said strut assembly comprises a pair of opposed elon 
gated plates extending downward from said tow bar as 
sembly to said hydrofoil, ‘said plates oriented to act as 
vertical ?ns and having sections angled outward away 
from one another to the outboard portions of said hy 

_ drofoil. 
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14. A water-ski towing device as in claim 1 further 
comprising means for adjustably positioningsaid ?ow 
directing‘rneans in said ?rst position. 

15. A water-ski towing device as in claim 1 wherein 
said hull has a bow generally having a V cross-sectional 
shape thereby improving the wave penetration of said 
hull. ’ 

16. A water-ski towing device as in claim 15 wherein 
said hull has a stern with a uniformly‘ curved cross 
sectional shape thereby enabling a skier to roll the hull 
into a turn. 

>l< * * * * 


