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HYDRAULIC JET PROPULSION UNIT FOR
WATERCRAFT
Keenan Hanley, Prospect, Chio, assignor to Hanley Hy-
drojet, Inc., Prospect, Ohio, a corporation of Chic
Filed Oct. 24, 1960, Ser. No. 64,495
7 Claims. (CL 606-—35.54)

My invention relates to a hydraulic jet propulsion unit

for watercraft.

My invention has to do, more particularly, with a jet
propulsion unit which can be mounted in any suitable
watercraft and which will function to discharge a jet
stream or streams of water under pressure from the water-
craft in selected directions, either generally rearwardly or
generally forwardly, to thereby propel and steer the boat
in a forward or rearward direction. The discharge of
the jet stream or streams may be either into the ambient
atmosphere or into the body of water in which the water-
craft is disposed and in either instance the watercraft
will be propelled by the reactive thrust set up by the dis-
charge into the atmosphere or body of water.

The unit of this invention is provided with a novel
pump arrangement for producing the jet or jets for pro-
pelling the watercraft. It is provided with a novel con-
trol arrangement for selectively directing the jet or jeis
in a generally rearward direction to propel the watercraft
forwardly or in a generally forward direction to propel the
watercraft in a reverse direction. It is further provided
with a novel steering control arrangement whereby the di-
rection of the jet or jets is controlled to steer the watercraft
at all times regardless of whether it is being propelled for-
wardly or rearwardly. The controls are simple and effi-
cient and are so designed and arranged to selectively and
properly direct the jet or jets readily even though the jets
discharge under considerable pressure. Thus, the entire
unit is so designed and constructed that the operator of the
watercraft has it under control at all times in regard to
steering whether the craft is moving forwardly or rear-
wardly and in regard to selecting the direction of move-
ment of the boat either forwardly or rearwardly. The
combination of controls is such that the watercraft can
be quickly and easily started or stopped, changed between
forward and reverse direction of movement, and turned in
either direction whether it is moving forward or rear-
wardly.

Although in the attached drawings I have illustrated
my invention applied to a pleasure craft and refer to
such a craft in the following description, it will be under-
stood that it is equally applicable to other types of water-
craft such as barges, landing craft, etc.

The accompanying drawings illustrate the preferred
embodiment of my invention but it is to be understood
that specific details may be varied without departing from
basic principles of my invention.

In these drawings:

FIGURE 1 is a diagrammatic view illustrating a boat
of the pleasure craft type to which the unit of my inven-
tion is applied.

FIGURE 2 is an enlarged fragmentary view taken sub-
stantially along the line 2—2 of FIGURE 1 at the rear
or stern of the boat and illustrating my unit positioned in
the boat.

FIGURE 3 is a top plan view of the structure shown
in FIGURE 2, partly broken away, taken substantially
along line 3—3 of FIGURE 2.

FIGURE 4 is an enlarged transverse horizontal sec-
tional view taken substantially along line 4—4 of FIG-
URE 2, showing the jet directing control valve and gates.

FIGURE 5 is a horizontal sectional view of the gates
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illustrated in FIGURE 4 but showing them in fully opened
position.

FIGURE 6 is a transverse vertical sectional view taken
along line 6—6 of FIGURE 3 through the gate control
rack mechanism and showing it associated with the gates.
- FIGURE 7 is a horizontal sectional view taken along
line 7-—7 of FIGURE 6 showing the rack mechanism.

FIGURE 8 is a detail in vertical section taken along
line 8—8 of FIGURE 6 through one of the gate struc-
tures.

FIGURE 9 is a detail in vertical section of one of the
gate structures taken along line 9—9 of FIGURE 6.

FIGURE 10 is a vertical longitudinal sectional view
through the propulsion unit taken substantially along line
16—19 of FIGURE 3. B

FIGURE 11 is a transverse vertical sectional view taken
along line 11—11 of FIGURE 10.

With reference to the drawings, in FIGURE 1 I have
illustrated the general arrangement of my hydraulic jet
propulsion unit in a boat of the pleasure craft type. The
hull of the boat is indicated by the numeral 20 and my
propulsion unit is indicated by the numeral 21 and it will
be noted that this unit 21 is located at the stern of the
boat, along the longitudinal center line thereof. The
unit 21 is located mainly within a sea chest or compart-
ment 22 and is driven by a suitable driving motor or en-
gine 23 which is preferably of the internal combustion
type. The motor 23 is coupled to the unit 21 by means
including a drive shaft 24. The sea chest or compart-
ment 22 extends upwardly from the bottom of the boat
and may be of any suitable shape in plan but it is illus-
trated as being of substantially square outline. The rear
wall of the chest is formed by the transom 25 at the stern
of the boat as indicated best in FIGURES 3 and 10. The
bottom of the chest 22 opens to the water through a
large opening 26 which is shown best in FIGURES 2,
10 and 11 and this opening is protected by a grating or
grill 27 to prevent the entrance of foreign objects of any
considerable size into the chest 22 and therefore into
the unit 21. The chest 22 may be closed at its top by
means of a lid 28 (FIGURE 3) although this is not
necessary. If closed, preferably one or more vent open-
ings 28a are provided to prevent the build-up in pressure
in-the upper end thereof as water rises therein through
the inlet opening 26.

The unit 21 includes means for taking in water through
the bottom inlet opening 26, and then forcibly discharg-
ing it in the form of a jet or jets. The unit 21 preferably
comprises a centrifugal pump of a double impeller volute
type, shown best in FIGURES 10 and ‘11, although other
types of pumps may be employed. The pump casing is
indicated at 30 and is of the usual volute form but is
preferably composed of detachable sections 31 and 32
to facilitate manufacture and assembly, the sections being
bolted together at 33. The pump casing 3¢ is disposed
upright and transversely over the opening 26 within the
chest or compariment 22 and is in spaced relationship to

* the walls thereof, as indicated in FIGURES 1, 3 and 10,

60

and it may be suitably supported over the opening 26 as
by the legs or supports 34. ~ The pump casing 30 is pro-
vided with opposite, axially arranged inlets 35 formed in
the upstanding flat vertical side walls 36 of the .casing.
An impeller drive shaft 37 extends axially through ‘the
inlet openings 35 (FIGURES 2, 10 and 11) and is sup-
ported by suitable antifriction bearings 38 carried by
radially disposed spider supports 39 secured to the ex-
terior of each wall 36. The shaft 27 is connected to the
drive shaft 24 of the motor 23 by a suitable universal
joint or coupling 40.

Keyed on the shaft 37 within the casing 30 is a double



3,034,295

: _ 3

impeiler 41. This impeller 41 comprises identical pump
Sections 42 and 43 located on opposite sides of a cen-
trally disposed, circular- divider wall or plate 44. Each
section 4% and 43 is provided with a set of radially di-
rected blades 46, each having curved or angularly formed
side edges 47 facing toward the associated inlet 35 and
pitched so as to draw water inwardly through its asso-
ciated inlet. Water is displaced by the blades -of the
impeller 41 through the volute passage 442 (FIGURE 11)
into an upper manifold chamber 45 where the water
changes direction for discharge rearwardly in a course
_generally parallel to the axis of the impeller. This mani-
fold chamber 45 has a tapered jet-forming spout 48 ex-
tending rearwardly therefrom and ‘terminating at an
opening 49 formed in the transom 25 of the boat. The
top of the pump casing may be provided with a re-
movable cover plate 50 over the manifold chamber 45
.'to permit access to -the chamber. ’

The spout 48 communicates with a transversely . ex-
tending conduit ‘51 (FIGURES 3, 4 and 10) which is
shown as being of substantially rectangular cross section,
but -which may be of other cross sectional shape. This
conduit 51 is attached to the rear or cuter surface of the
transom 25 and extends in both-directions laterally from
the spout 48. Each lateral pait of the conduit 51 pref-
erably includes a downwardly and outwardly extending
angular section 52 (FIGURE 2) and an outwardly ex-
tending horizontal section 53. FEach section 53 termi-
nates in a discharge nozzle 54 located adjacent one of the
aft corners of the hull 20. The nozzles 54 open in a
generally forward direction, but preferably do not ex-
tend directly forwardly, in order to preclude the entrance
of substantial amounts of water thereinto' when the boat
is moving forwardly through the water. Within the tear-
wardly. directed spout 48 I -provide a jet deflecting vane
or valve 55 which extends through the opening 49 and
into the conduit 51. - Directly opposite the opening 49,
at the upstanding rear wall of the-conduit 51, I provide
a jet-reversing shutter or gate assembly 56. )

The jet deflecting valve 55 is best shown in FIGURES 4
and 10, and comprises a plate or vane which is disposed
in an wpright position, being clamped within a vertical
pivot shaft 60. The vane is so disposed relative to the
shaft .60 as to provide a relatively long outwardly extend-
ing jet-directing section 61, and a relativély shorter in-
wardly extending balancing section 62. The vertically
disposed shaft 6@ is rotatably mounted in aligning bear-
ings 60a and 600 .carried by the upper and lower walls
of the spout 48. The shaft 60 is arranged to be oscil-
lated by means of a lever 62z which is keyed to the
upper end of the shaft, and which is pivoted (FIGURE
3) to a rod 63. ~The rod 63 is pivotally connected to a
bell crank plate 64 which is pivoted at §5 ‘to the wall 28,

- A push-pull steering rod 66 is -pivoted 2o the bell crank
plate 64. - Thus, by actuating the rod 66, the valve 55
may be oscillated about a vertical axis within the spout
48, The rod 66 may be conuected to the steering wheel
67 of the boat by any suitable Tinkage means (not shown),
so that when the wheel is turned to the right; for example,
the valve 55 will be swung in -a direction to deflect the

stream -of water being discharged from the spout 48

 rightwardly at-an angle with respect to-the central axis of
- the opening 49. -In other words, the valve 55 is op-

10

4

through the passage created by the valve 55 and the left-
hand side wall 68 and will be directed rearwardly to the
left. The passage defined between the other side of the
valve 55 and the right-hand side wall 68 is also directed
generally leftwardly. Conversely, by turning the steer-
ing wheel in an opposite direction, the valve 55 will
move io the position indicated at R and the stream or
jet of water will be deflected generally rightwardly upon
discharge from the spout 48. -Although a steering wheel
67 is referred to above, it will be nnderstood that steering

© may be accomplished by other suitable means, such as

15

with a steering lever.

While the forwardly extending section 62 of the valve
55 has a smaller area than the section 61, the same,
nevertheless, provides means for partially balancing the

* section 61 against the pressure of the stream of water,
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and will, therefore, reduce the force necessary to -turn

the -shaft §0. ) :
The jet-reversing shutter or:gate assembly 56 is best

shown in FIGURES 2, 3, 4, 5, 8 and 10. It comprises

" a pair of oppositely sliding gates 71 and 72 which are

mounted for lateral sliding movement relative to an open-
ing 76 in the rear wall of the conduit 51 which is located
opposite the opening 49 for the spout 48. The gate
opening 7@ is preferably slightly ‘wider than the opening
49. Each gate 71 or 72 has its upper and lower edges
slidably ‘mounted in transversely extending upper and
lower guideways 73 which extend along the exterior

-surface of the conduit 51 above and below the opening

70. The guideways 73 are of sufficient length so that the
gates 71 ‘and 72 may move to a closed position, with
their inner edges in contact, where the gates cover the
opening 70, as shown in FIGURE 4, or to an .open
position where they completely expose the opening 70, as
shown in FIGURE 5. :

Suitable toggle linkage is provided for moving the slid-
able gates 71 and 72 simultaneously toward or away
from each other. The linkage connected to each gate is
identical with the linkage connected to the other gate and
a description of one will suffice. Thus, each gate is pro-
vided with a pair of butwardly extending vertically spaced
hinge lugs or ears 74 which are connected by a pivot pin
75 with a toggle plate 76. The plate 76 at its opposite
edge carries a pair of vertically spaced pivot lugs 77.
These lugs 77 receive a second pivot pin 78 which passes
through a sleeve 79 formed on the outer end of a plate-
like link 80. This link 86 is clamped within a split shaft
81 for rotation therewith. The lower end of the shaft
81 is rotatably mounted in a bearing 82 (FIGURES 6
and 9) carried by the lower gnideway 73 and its upper
end is mounted in a bearing and spacer 83 supported by
the lower wall 91 of a rack and pinion housing 85. For
preventing upward movement of the shaft 81, a collar 84
is provided ‘below the bearing 82 and fixed to the shaft
81 by a set screw 84a. Thus, when the shafts 81 are
turned 180° from the positions shown in FIGURE 4,
the toggle linkage is folded outwardly to the positions
shown in FIGURE 5 and the associated gates are pulled
apart to expose the opening 70. ; L

“Suitable gear and rack mechanism is provided for oscil-
lating both shafts 80 simultaneously to thus fully open
or fully close the gates 71 and 72. The gate control gear

* and rack ‘mechanism is best shown in FIGURES 6 and 7.

erated simjlar to a rudder and when the wheel 67 is ro- -

and vice versa. : .

- The action of the valve 55 is illustrated best diagram-
matically in FIGURE 4 where the netitral or -straight-
‘ahead position is indicated in full lines at S, a left posi-
tion is indicated in dotted lines at L, and a right position
at R.- It will be noted that the side walls 68 of the spout
48 taper inwardly from -the manifold chamber 45 and

tated clockwise, the valve is rotated counterclockwise

85

70

This mechanism is disposed in a housing 85 ‘which is
shown in FIGURES 2, 3, 6, and 10. This housing is
mounted on the conduit 51 directly above the location of
the gate assembly 56 and extends transversely above the
gate opening 70. The housing 85 is provided with a re-
movable cover 86 to permit access to the gear and rack
mechanism. This mechanism comprises a rack bar 87
which is mounted for longitudinal reciprocation in.a pair

. of relatively spaced guide ‘brackets 88. At its opposite

toward the opening 49. -With the valve 55 rotated clock-

wise to the position L, the greater portion of the stream
of water passing through the spout 48 will be discharged

75

ends and on opposite edges, the rack bar 87 is formed
with rack gear segments 89. Each of the rack segments
89 meshes with an associated pinion or gear 90 which is
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keyed on the upper end of one of the shafts 81. It will
be noted that the shaft 81 extends upwardly through the
bottom wall 91 of the housing 85 in which it is rotatably
mounted and that the brackets 88 are rigidly secured to
this wall. Thus, it will be apparent that when the rack
bar 87 is reciprocated, the gears 99 are rotated in opposite
directions to rotate the shafis 81 in opposite directions
and, consequently, to move the gates 71 and 72 toward
or away from each other. The rack bar 87 is adapted
to be reciprocated by means of bell crank lever 95 (FIG-
URE 3) which is pivoted at 96 to a support carried by the
boat transom 25. The outer end of the rack bar is con-
nected to the bell crank 95 by a pin and slot connection
97. The bell crank 95 may be oscillated about the
fulcrum pivot 96 by means of a push-pull control rod 98
which is pivotally connected with the opposite end of the
beli crank 95, and which extends to a suitable position so
that it can be conveniently operated by the operator of the
boat.

From the above description, it will be apparent that to
propel the boat in a forward direction with my unit the
gate assembly 56 is completely opened to expose the jet
discharge opening 70. The pump is started to discharge
a stream of water through the opening 49 of the spout 48
and the stream will then be discharged through the open-
ing 70 to create a forward thrust on the boat. If it is
desired to travel straight ahead, the valve 55 is set at the
centered position S so that the stream of water will be
discharged in a rearward path parallel to the center line
of the boat. The thrust created by the stream or jet is
governed by the speed of rotation of the impeller 41 which
will be determined by the setting of a throttle control (not
shown) for the engine 23. If it is desired to turn the boat
during forward movement thereof, the valve 55 is moved
either leftwardly or rightwardly from its centered position
to turn the boat to the left or right, respectively. When-
ever it is desired to propel the boat rearwardly, the gates
71 and 72 are fully closed. Then, assuming the valve 55
to be centered, the jet stream will be divided equally by
the valve 55 and diverted laterally outwardly through the
opposite branches 52 of the conduit 51 and finally a pair
of equal volume jets will be discharged from the nozzles
54 which are directed in a generally forward direction.
With the valve 55 set in position S, the jet stream from
the spout 48 will be divided equally into two jets of equal
volume which will be directed from the opposed nozzles
54. Consequently, the thrust forces created at the nozzles
54 will be equal and will reverse the boat along a straight
course.
either left or right, the valve 55 may be shifted by the
steering wheel so as to divert a larger volume of the jet
stream toward the discharge nozzle 54 disposed on the
side of the boat opposite the desired direction of turn.
Assuming that the valve 55 is shifted to the position L,
the greater volume of fiuid will then be discharged through

the left branch of the conduit 5% (FIGURE 4) and issued

from the nozzle 54 at the left. The reactive thrust set
up thereby will be greater than the thrust set up by the
jet issuing from the right hand nozzle 54 and will, there-
fore, swing the stern of the boat to the right. If the valve
55 is shifted toward the opposite position R, the stern of
the boat will shift to the left in a similar manner. Thus,
in reversing, the steering wheel 67 is normally turned in
the opposite direction to that employed in steering ahead.

It will be apparent from the above description that I
have provided an improved hydraulic jet propulsion unit
for watercraft which includes means for creating and
selectively directing a jet stream of water under pressure
in one of several different directions so as to steer, as
well as to propel an associated watercraft in both for-
ward and rearward movement. For straight forward
movement of the boat, the stream is discharged directly
rearwardly of the boat through the open gate assembly
56. To steer during the forward movement of the boat,
the stream is diverted at a suitable angle with respect

If, during astern movement it is desired to steer.
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to the center line of the boat by shifting the control valve
55 either rightwardly or leftwardly. To reverse move-
ment of the boat, the gate assembly is closed to divert
the stream of water laterally into the reversing conduit
51. With the control valve 55 centered, the stream or jet
of water is divided into two equal volume streams and
discharged with equal thrust from the two reversing noz-
zles 54. With the gate assembly 56 closed, the valve 55
may be shifted in either direction from its centered posi-
tion to divet a larger volume of the jet stream to one or
the other of the reversing nozzles 54, thus causing the boat
to swing in the opposite direction.

The present hydraulic jet propulsion system can be
built as a unit for ready attachment to standard makes
of boats or other watercraft or vehicles without requiring’
extensive modification thereto.

According to the provisions of the patent statutes, the
principles of this invention have been explained and have
been illustrated and described in what is now considered
to represent the best embodiment. However, it is to be
understood that, within the scope of the appended claims,
the invention may be practiced otherwise than as speci-
fically illustrated and described. -

Having thus described my invention, what I claim is:

1. In a hydraulic jet propulsion system for a watercraft;
means for displacing water under pressure including a
main discharge nozzle for discharging the water under
pressure in a jet stream in one direction; jet-directing
means associated with said main discharge nozzle and
operable to angle the direction of flow of the jet stream
being discharged from said main nozzle either rightwardly
or leftwardly relative to said one direction; a reversing
conduit arranged directly behind and in surrounding rela-
tion to said main discharge nozzle and including two op-
posite, laterally and remotely extending branches each
terminating in a reversing nozzle which opens in a direc-
tion generally opposite said one direction, said reversing
conduit also including a jet-discharging opening disposed
in axially spaced alignment with said main discharge
nozzle; and gate means connected with said reversing con-
duit for sliding movement between positions opening and
closing the jet-discharging opening of said reversing con-
duit, said gate means, when occupying a closed position,
being operable to divert a jet stream of water discharged
from said main discharge nozzle into the branches of
said reversing conduit.

2. A hydraulic jet propulsion system as defined in
claim 1, wherein said gate means comprises a pair of
sliding gates carried by said reversing conduit and mov-
able into and out of registry with the jet-discharging open-
ing of said reversing conduit.

3. A hydraulic jet propulsion system as defined in claim
1, wherein said jet-directing means comprises a partially
balanced vane-type valve pivotally mounted in said main
discharge nozzie for lateral swinging movement therein.

4. A hydraulic jet propulsion unit mounted in a water-
craft comprising a pump unit for taking in water and dis-
charging it under pressure, a main nozzle through which
the pump discharge is directed generally rearwardly of
the watercraft for creating a jet stream, a deflector dis-
posed in said nozzle and movable from a central posi-
tion laterally in either direction, a conduit directly be-
hind the nozzle and having portions extending transversely
to the right and left of the craft and terminaitng in op-
positely disposed reversing nozzles opening generally for-
wardly of the craft, said conduit having a main jet dis-
charge opening arranged in axially spaced relation to said
main nozzle and opening rearwardly of said watercraft,
and manually operable gates siidably carried by said con-
dnit and operable to open or close the main jet discharge
opening of said conduit.

5. A hydraulic jet propulsion unit according to claim 4
in which the deflector is a vane disposed for lateral swing-
ing movement about a vertical pivot axis in said main
nozzle, said vane having a balancing portion forwardly
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of said axis and a deﬂécﬁﬂg portion extending rearwardly ’ Referehces Cited in the ﬁlé of this: patent
of said axis, and manually operable control means for : UNITED STATES P ATENTS
- . . b L t .t - t . X . . - . ‘L: & = =
swinging said vane about its pivot axis 164,033 PLAtE 5ol ioee . Jute 1, 1875

6. A hydraulic jet propulsion unit according to claim i A ~
5 in which said deflecting portion extends rearwardly from 5 340,237 Nagel et al.

514,527 ‘Wautérs _-.

- Apr. 20, 1886
- Feb. 13, 1894

the main nozzle into said conduit. . . 717,877 Lindmark - .- - . _ Jan. 6, 1903
7. A hydraulic jet propulsion unit according to-claim B ] - S
6 in which said main nozzle has angularly disposed, rear- ; FOREIGN_PATENTS

wardly convergent side walls. , 9,435 Great Britain __.._______ May 1, 1908



