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The present invention relates to jet propelled water 
craft and more particularly to a means for controlling 
the direction of such craft. 
One form of water jet propelled boat incorporates 

an engine operatively coupled to a pump located within 
a conduit extending through the boat from the bottom 
to the rear thereof. Water is drawn into the conduit 
through an intake opening at the bottom of the boat 
and is moved out the rear of the boat in the form of 
a jet by means of the pump, the jet leaving the boat 
above the water within which the boat is sustained. As 
in all watercraft, it is desirable to provide means for 
controlling the direction of movement of the boat to 
cause the boat to move forwardly, rearwardly or retain 
position. This control may be accomplished by de?ect 
ing the stream of water as it leaves the rear of the boat 
or by causing the stream of water to leave the boat in 
a particular direction whereby a reaction force is created 
which acts on the boat in a direction opposite to the 
direction of movement of the stream or water. 
A primary object of the present invention is to pro 

vide improved means for controlling the direction of 
movement of a jet boat. 
One type of presently available jet boat includes a 

conduit projecting from the rear of the boat and means 
for pumping water through the conduit so that it leaves 
the rear thereof in the form of a jet. A gate is mov 
able within the conduit perpendicularly of the ?ow 
therethrough to allow free flow, to block or to partially 
block rearward flow from the conduit. This gate has 
a concave shape so that when it is positioned to com 
pletely block rearward ?ow, it also extends downwardly 
out of the conduit in such a manner that the ?ow is 
redirected in a direction forwardly of and beneath the 
boat. A pair of de?ectors are mounted on this craft for 
pivoting about spaced vertical axes on opposite sides 
of the conduit exit. It can be appreciated that when 
the gate is in its above mentioned lowermost position 
causing the flow of water to move the boat rearwardly, 
the de?ectors cannot be used to steer the rearward 
movement of the boat. 

Consequently, a further object of the present inven 
tion is to provide a relatively inexpensive and simple 
attachment for such a jet boat making possible steering 
in reverse and when the gate is in its lowermost position. 

Related objects and advantages will become apparent 
as the description proceeds. 

Brie?y described, one embodiment of the present in 
vention includes an attachment for a jet propelled water 
craft, said craft including means for steering when mov 
ing forwardly. The attachment includes a conduit 
mounted on the craft and having an entrance positioned 
to receive the jet ?ow from the craft. The conduit 
extends forwardly of the craft to a ?rst outlet and has 
two further outlets opening on the opposite sides of 
the conduit. A vane is pivotally mounted within the 
conduit and is selectively pivotal to three positions in 
each of which water flows from only one of the outlets. 
This vane is operatively coupled to the steering means of 
the boat whereby conventional operation thereof causes 
pivoting and corresponding operation of the vane. 
The full nature of the invention will be understood 

from the accompanying drawings and the following de 
scription and claims. 
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FIG. 1 is a side elevation of a jet boat incorporating 

the novel direction control of the present invention. 
FIG. 2 is a longitudinal section through the rear of 

the jet boat of FIG. 1. 
FIG. 3 is a bottom plan view of the structure of 

FIG. 2. 
FIG. 4 is a view similar to FIG. 3 but showing the 

structure in a ditferent operating position. 
Referring now more particularly to the drawings, there 

is illustrated a jet boat 10 and a hull 11, the hull being 
provided with an intake opening 12 communicating be 
tween the bottom of the boat and a pump 13. The 
pump has a passage therethrough communicating be 
tween the intake opening 12 and a passage 15 through 
a tailpipe 16 secured to the rear of the boat. The pump 
is driven by a conventional marine engine 14 through 
shaft 14A and functions to pump water from the in 
take 12 to and out the rear of the boat. The water is 
formed into a stream by the converging surface 17 of 
an annular member 18 ?xed within the passage 15, the 
stream during forward movement of the boat leaving the 
boat at a point above the water line. 

Fixed to the tailpipe 16 is a housing 20 into which 
the annular member 18 opens and which contains a gate 
21 having a concave portion 22. This gate 21 is mov 
able by suitable means 23, hydraulic or otherwise, for 
raising and lowering the gate through various positions 
within the housing. Thus, the gate may be raised to 
a position wherein no portion of the gate interferes with 
flow from the converging annular member 18 and the 
stream of water moves directly rearwardly of the craft 
causing the craft to move forwardly. The gate may 
also be lowered to the position shown in FIG. 2 wherein 
all rearward ?ow of the water from the housing 20 is 
cut off and the ?ow is redirected by the concave shape 
22 beneath and forwardly of the boat. 
The housing 20 is provided with a cylindrical bore 

26 of the same size or slightly larger than the exit end 
of the opening through the annular member 18, said 
cylindrical bore registering with the opening through 
the annular member. When the gate is in its upper 
most position as above mentioned, water is pumped 
through the annular member 18 and through the verti 
cally extending hollow interior 27 in the housing to be 
exhausted from the rear of the boat between a pair of 
de?ector plates 23 pivotally mounted upon‘ the housing 
on opposite sides of the opening 26. 
The plates 23 are each pivotal about vertical axes 

provided by shafts 29 extending through projections 2§A 
extending rearwardly from the housing 26. In order 
to turn the boat in one direction when the boat is mov 
ing forwardly, one of the plates 28 is pivoted into the 
stream by means of a steering quadrant 30 pivotally 
mounted on the housing 20 by means of a. shaft 30A 
having its axis directly between the pivotal axes of the 
de?ector plates. The quadrant 30 has integrally formed 
thereon a pair of depending elements 31 which are lo 
cated outside of the de?ector plates and are arranged 
to pivot one or the other of the plates inwardly (as in 
FIG. 4) when the quadrant 30 is pivoted. 
Each of the plates 28 has outwardly facing cam sur 

face 32 formed thereon which is engaged by one of the 
elements 31 during such pivoting, the cam surface acting 
to provide desired steering characteristics experienced 
by the operator of the boat. For example, the outwardly 
curving portions 35 in the rear of the cam surfaces 32 
produce relatively great de?ection of the de?ector plates 
for a given amount of movement of the controls in the 
boat. The quadrant 30 may be pivoted by a suitable 
steering wheel or other suitable control mechanism with 
in the boat, said mechanism being operatively associated 
with a steering line 36 extending from the boat and 



3,146,586 
3 

around a groove 37 formed in the quadrant back into 
the boat. 

Fixed to the housing 29 and to the tailpipe 16 by suit 
able bolts 39 and positioned below the tailpipe is a re 
verse steering attachment 49. This attachment includes 
a conduit 41 which is positioned to receive the ?ow from 
the gate 21 when it is located in its downward position 
as in FIG. 2. This conduit has a flat shape and extends 
downwardly and forwardly of the boat from a rectangu 
lar entrance 42 at its entrance end 43 to a rectangular 
exit 45 at an exit end 44 which is positioned beneath 
the boat so that ?ow from the exit end will move below 
and beneath the boat producing a rearward thrust upon 
the boat. The conduit 41 has a generally rectangu 
lar cross section and has two further outlets 46 and 
47 formed in the sides of the conduit 41. Members 
43 lead from the entrance 42 and partially de?ne 
the entrance and the outlets 46 and 47. Members 
48 are ?xed within the conduit to the upper and lower 
portions 48A and 48B thereof and de?ne a passage by 
their portions 48C which are parallel and spaced apart 
approximately the width of the concave portion 22 of 
the gate. Pivotally mounted within the conduit 41 is 
a vane 50 which is elongated and ?at and when in the 
position of FIG. 3, is parallel to the walls 48C of the 
entrance passage. 
The vane 50 is ?xed upon trunnion members 51 which 

are received within bearings in the conduit. The lower 
trunnion member 51 extends below the conduit and has 
?xed thereto an arm 52 at the distal end of which is 
pivotally received a link 55. This link is pivoted at its 
other end by means of a ball and socket connection 56 
to one of the depending elements 31 of the quadrant. 
It can be appreciated that when the de?ectors 28 are 
pivoted by the quadrant, the vane 50 will also be pivoted. 
As shown in FIG. 3, the width of the gate 21 is the 

same as or slightly less than the width of the outlet end 
45 of the conduit. Since the conduit passage is straight 
(as de?ned by walls 48C) and the opening at the end 
45 is in registry with the conduit passage and gate when 
it is in its downward position as in FIG. 2, all ?ow 
into the conduit moves directly along the extent of the 
conduit and out the exit end 45, when the vane 50 is 
in the position of FIGS. 2 and 3. It will be noted that 
the vane has a relatively small thickness so that the 
?ow of water through the conduit and on either side 
of the vane is interfered with only slightly. 
The vane may be pivoted to the position shown in 

FIG. 4 wherein the outlet 45 and the outlet 47 are closed 
off and the vane de?ects ?ow through the outlet 46. 
Since the gate 21 is so positioned as to cut off all flow 
through the opening 26, the only ?ow leaving the boat 
is from the opening 46 and a sideward thrust is created 
tending to move the rear of the boat sidewardly and tend 
ing to pivot the boat about a vertical axis. When the 
vane 50 is pivoted to various positions between the posi 
tions of FIG. 3 and FIG. 4, a certain portion of the 
water ?ows through the outlet 46 and a certain portion 
?ows through exit 45. It can be appreciated that by 
adjusting the position of the steering quadrant, the boat 
may be steered in reverse, movement of the quadrant in 
a clockwise direction from the position of FIG. 3 pro 
ducing pivoting of the vane to positions distributing ?ow 
through the exit 45 and the outlet 46 or 47. 
From the above description, it will be evident that 

the present invention provides an improved direction 
control for a jet boat. Conceivably, the principles of 
the direction control herein disclosed as an attachment 
might also be used in a primary direction control for 
the craft. It will also be evident that the present inven 
tion provides a relatively inexpensive and simple attach 
ment for a conventional jet boat making possible steer 
ing of the boat in reverse. 

While the invention has been illustrated and described 
in detail in the drawings and foregoing description, the 
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same is to be considered as illustrative and not restric 
tive in character, it being understood that only the pre 
ferred embodiment has been shown and described and 
that all changes and modi?cations that come within the 
spirit of the invention and the scope of the claims are 
also desired to be protected. 
The invention claimed is: 
1. An attachment for a jet propelled Watercraft for 

steering the craft when moving rearwardly, said craft 
including means for steering when moving forwardly, said 
attachment comprising a conduit mounted on said craft 
and having an entrance positioned to receive jet ?ow 
from said craft, said conduit extending forwardly with 
respect to the craft from said entrance and having three 
outlets, one opening forwardly with respect to the craft 
and the other two opening on the opposite sides of the 
conduit and facing oppositely and laterally of the craft, 
a vane pivotally mounted within said further conduit and 
operatively connected to the steering means of the craft 
whereby said vane is pivoted by the operation of said 
steering means, said vane being pivotal between a position 
closing off ?ow through said one outlet and one of said 
other two outlets, a position closing off ?ow through said 
one outlet and the other of said other two outlets, and 
a position wherein said vane extends in a fore and aft 
direction with respect to said craft. 

2. In a direction control system for watercraft includ 
ing a reawardly extending ?rst conduit mounted on the 
craft and having a ?rst exit opening rearwardly thereof, 
means for pumping water through said conduit, said con 
duit having a further opening in the lower wall thereof 
constituting a second exit, a gate movable within said 
conduit to allow free ?ow to block or to partially block 
rearward ?ow from said conduit through said ?rst exit 
to cause ?ow from said second exit, a pair of de?ectors 
mounted on said craft for pivoting about spaced vertical 
axes on opposite sides of said ?rst exit, a steering quadrant 
mounted on said craft above said ?rst exit for pivoting 
about a vertical axis centrally located of said ?rst exit, 
and rigid projections extending downwardly from said 
quadrant on the outside of said de?ectors and adapted to 
pivot selectively one or the other of said de?ectors in 
wardly when said quadrant is pivoted; the improvement 
which comprises a further conduit mounted on said craft 
below said ?rst conduit and having an entrance positioned 
to receive ?ow from said second exit, said further conduit 
extending forwardly from said entrance and having three 
outlets, one opening forwardly with respect to the craft 
and the other two opening on the opposite sides of the 
further conduit and on opposite sides of the craft, a vane 
pivotally mounted within said further conduit, an arm 
?xed to said vane for the pivoting thereof, a link pivoted 
at one end to said arm and at the other end to one of said 
projections whereby said vane is pivoted by the pivoting 
of said steering quadrant, said vane being pivotal between 
a position closing off ?ow through said one outlet and 
one of said other two outlets, a position closing off ?ow 
through said one outlet and the other of said other two 
outlets, and a position wherein said vane extends in a 
fore and aft direction with respect to said craft. 

3. A direction control system for watercraft compris 
ing a rearwardly extending ?rst conduit mounted on the 
craft and having a ?rst exit opening rearwardly thereof, 
means for pumping water through said conduit, said con 
duit having a further opening in the lower wall thereof 
constituting a second exit, a gate movable within said 
conduit to allow free ?ow to block or to partially block 
rearward ?ow from said conduit through said ?rst exit 
to cause ?ow from said second exit, a pair of de?ectors 
mounted on said craft for pivoting about spaced vertical 
axes on opposite sides of said ?rst exit, a steering quadrant 
mounted on said craft above said ?rst exit for pivoting 
about a vertical axis centrally located of said ?rst exit, 
and rigid projections extending downwardly from said 
quadrant on the outside of said de?ectors and adapted to 
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pivot selectively one or the other of said de?ectors in 
wardly when said quadrant is pivoted, a further conduit 
mounted on said craft below said ?rst conduit and having 
an entrance positioned to receive flow from said second 
exit, said further conduit extending forwardly from said 
entrance and having three outlets, one opening forwardly 
with respect to the craft and the other two opening on the 
opposite sides of the further conduit and on opposite sides 
of the craft, a vane pivotally mounted within said further 
conduit, an arm ?xed to said vane for the pivoting there 
of, a link pivoted at one end to said arm and at the other 
end to one of said projections whereby said vane is pivoted 
by the pivoting of said steering quadrant, said vane being 
pivotal between a position closing of1c flow through said 
one outlet and one of said other two outlets, a position 
closing o? ?ow through said one outlet and the other of 
said other two outlets, and a position wherein said vane 
extends in a fore and aft direction with respect to said 
craft. 

4. An attachment for a jet propelled watercraft for 
steering the craft when moving rearwardly, said craft 
including means for steering when moving forwardly, said 
attachment comprising a conduit mounted on said craft 
at the rear thereof and having an entrance positioned to 
receive jet ?ow from said craft, said conduit having a 
substantially ?at shape extending from said entrance for 
wardly and below said craft, said conduit being substan 
tially rectangular in transverse cross section and having 
three outlets, one opening forwardly with respect to the 
craft and the other two opening on the opposite sides of 
the conduit, an elongated rectangular vane, a shaft ?xed 
at the center of the vane and pivotally mounting it within 
said conduit for pivoting about an axis substantially per 
pendicular to the ?at shape, an arm ?xed to said shaft 
for the pivoting thereof, said arm being operatively con 
nected to the steering means of the craft whereby said 
vane is pivoted by the operation of said steering means, 
said vane being pivotal between a ?rst position closing 
off ?ow through said one outlet and one of said other two 
outlets, a second position closing off flow through said 
one outlet and the other of said other two outlets, and a 
third position wherein said vane extends forwardly with 

10 

15 

20 

25 

30 

35 

6 
respect to said craft, said vane being so arranged in said 
?rst position as to de?ect ?ow from said entrance through 
the other of said other two outlets, said vane being so 
arranged in said second position as to de?ect ?ow from 
said entrance through the one of said other two outlets, 
said vane being so arranged in said third position as to 
permit unde?ected ?ow through said conduit beneath and 
in a fore and aft direction with respect to said craft. 

5. An attachment for a jet propelled watercraft for 
steering the craft when moving rearwardly, said craft 
including means for steering when moving forwardly, said 
attachment comprising a conduit mounted on said craft 
at the rear thereof and having an entrance positioned to 
receive jet ?ow from said craft, said conduit extending 
from said entrance forwardly and below said craft, said 
conduit having three outlets, one opening forwardly with 
respect to the craft and the other two opening on the 
opposite sides of the conduit, a vane, a shaft ?xed at the 
center of the vane and pivotally mounting it within said 
conduit, said shaft being operatively connected to the 
steering means of the craft whereby said vane is pivoted 
by the operation of said steering means, said vane being 
pivotal between a ?rst position closing off flow through 
said one outlet and one of said other two outlets, a sec 
ond position closing off ?ow through said one outlet and 
the other of said other two outlets, and a third position 
wherein said vane extends forwardly with respect to said 
craft, said vane being so arranged in said ?rst position as 
to de?ect ?ow from said entrance through the other of 
said other two outlets, said vane being so arranged in said 
second position as to de?ect ?ow from said entrance 
through the one of said other two outlets, said vane being 
so arranged in said third position as to permit unde?ected 
?ow through said conduit beneath and in a fore and aft 
direction with respect to said craft. 
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