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(571 ABSTRACT

A low drag impeller wheel mounted in an enclosure
which when installed in the hull of a ship will rotate
through the force of water acting upon it, and operate
magnetically a pulse generating mechanism that
through a current responsive instrument will indicate
the speed of the vessel.

9 Claims, 5 Drawing Figures
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. Re. 28,839

1
MARINE SPEEDOMETER

Matter enclosed in heavy brackets ['] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in ltalu:s mchcates the addttums
made by reissue. --

SUMMARY OF THE INVENTION

This invention is concerned with providing a low cost
device that will, with a mintmum impediment to the
welouty of a hull through water, indicate on a current
responsive instrument, the speed thmugh the watcr of
the hull. -

In implementing the invention, an impéller with its
blades affixed on a tangent to its hub, is partnally ex-
posed to the flow of water beneadth the hull, this causes
it, due to the pressure on the vanes, to rotate in direct
proportion to the speed of the hull. As the 1mpeller
rotates it opens a normally closed magnctically sensi-
tive device by means of a magnet, or magnets, mounted
axially on the vane, or vanes, coming in proximity to
the magnetically responsive device.

The interruption of a current flow through the nor-
mally closed device produces a switching action
through a transistor circuit that allows a capacitor that
was charging, to discharge, through a current respon-
sive device with increased incident, thereby, with the
aid of a shunting variable resistor and a capacitor, used
as a currcnt averaging device, will calibrate the speed
of the hull being particularly sensitive to small changes
in velocity at the lower speed ranges.

The invention will be better understood by the fol-
lowing description in conjunction with the accompany-
ing drawing:

F1G. 1 itlustrates the invention positioned in the hull
of a boat, having a visual speed indicator mounted on a
bulkhead.

FIG. 2 15 a bottom plan of the impeller taken along
line 2—2 of FIG. 1.

FIG. 3 i1s a vertical scctional view of the impeller
housing and its manner of mounting taken along line

3—3, FIG. 2.

F1G. 4 1s another similar vertical sectional view taken
along linc 4—4, FIG. 3, with parts broken away.

FIG. 5 is an electrical diagram of the circuitry typical
of this device.

Referring first to FIG. 1, the impeller assembly 10 is
installed in housing 12, mounted in a hull 13, connect-
ing with circuitry and power supply 14, through wires
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15 and 24, which are in turn connected by wires 15"

and 24’ to a meter or other current responsive device
16.

In FIG. 2 we sec the pmltmn of the impeller 10,
installed in the housing with outer flange 37 apparent.

FIG. 3 shows a waterproof cap 22, through which
wires 24 and 15, egress, fitted over a plug of rubber or
other compressible matenal or member 26, screwed or
otherwise securcly fastened to outer flange 28. Magnet-
ically operated, normally closed device 30 is imbedded
in epoxy or other waterproof material or member 32,
with a spht ring or other similar device 34, to position
and sccure this assembly to inner-housing 36, which is
inscrted in outer-housing 28, coming to rest on an axial
flangc 38, with an O ring or similar seal 40, uscd to
exclude water, using an inner housing allows the unit to
be replaced if damaged or fouled without removing

55

60

2

boat from the water. This assembly is secured to the
hull 13, by means of an inner ﬂange 44, and bolts 46,

and nuts 47,

F1G. 4 shows the impeller unit comprising of hub 49
on which are affixed vanes 48, mounted on a shaft 50,

‘with magnets 52, affixed or moulded in position rela-

tive to the magnetically operatcd normally closed dc-
vice 30.

The operation of the device can now be readily un-
derstood consldermg that the water flow pressure, FIG.
3, number 57, 1s exerted against the cupped portion of
the vane, allowing it to rotate, as illustrated in the dia-
gram 56, in a clockwisc direction, until the magnet 52,
exerts sufficient force to open magncetically operated
device 30. -

FIG. 5 -shows a circuit suitable for use with the above
device. Current flowing through a resistor of 22k ohms
R and 220 ohms R2, and 1500 ohms R3, is applicd to
the base of a npn transistor R1, using | mfd capacitor
C1 to filter any voltage oscillations that occur when the
points open. 1 mfd capacitor C2 is connected to collec-
tor of transistor T1 and charges through silicon rectificr

CR1 and 550 ohm resistor R4 when transistor T1 is off

and discharges through 10K ohm variablc resistor RS,
and silicon rectifiecr CR2 and the meter M, or other
current sensitive device when transistor Tl is on. C3 is
a 500 mfd capacitor that allows avcraging of the 1 mfd
capacitor C2, so that a more stabl¢ reading will occur.
C4 15 a 1,000 mfd capacitor which can be activated by
switch §1 in order to provide additional damping on the
expanded scale or in rough or turbulent water. Switch
S2 allows the introduction of a variable 2K ohm resis-
tor, R6, in series with the 10K variable resistor RS, in
order to allow an expanded reading at low specds. A
zenner diode CRJ, is installed as a voltage regulating
device. Variable resistors RS and, or, R6, can be used
to calibrate the meter or other current sensing device
to implement an accurate rcading regardless of the hull
type or positioning of the impeller assembly. The na-
ture of the circuit is of very low current consumption
thereby allowing the use of portable battery sources
and effccting an extremely long life to the magnctically
operated switch. It has becn found that the impelicr

with its tangent mounted blades will rotate at 150 rpm
for each mile per hour. However, other combinations
of tangent blades in binary combinations or multiples
thercof will not effect the spirit of this invention, nci-
ther will morc or less magnets aftixed to the above
mentioned vancs.

The circuitry used will also suggest to those skilled in
the art, various modifications. While the invention has
been described as embodied in specific form and as
operating in a specific manncr, it should be understood
that this mvention is not limited thereto since various
maodifications will suggest themselves to those skilled in
the art without departing from the spirit of the inven-
tion.

I claim:

1. A marine speed indicator comprising an impeller
having an axis of rotation and blades which rotate
about an axis, a magnet on at lcast one of said blades,
and a magnctically operated switch in proximity to said
impeller, a solid state circuit being actuated by said
magnctically operated switch which actuation is causcd
by the rotation of said magnet in proximity to said
switch, said solid state circuit including at least onc
transistor with basce, emitter and collector; a powcer
source; a capacitor; a zencr diode, rectificr means, and
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1 meter, said base being coupled to smd magnetically
perated switch: sad zener diode being connected
etween siid collector and said ematter with sad zencer
liode being in series with said power source; said ca-
yacitor having a terminal in common with said zener
liode and another terminal in commeon with said recti-
ter means: and said meter being in series with the
ectifying means.
2. A marine speed tndicator, comprising.

a substantially cvlindrical tubdar housing, one end of

which ts open and the other end of which ts elosed by
a member lhaving a substantially planar surface fuc-
ing said open end with a hollow gap thereberween,
said housing having a longitwdinal axis, an impeller
supported by said housing intermediate said ends
thercof and mounted for rotation about an axis that
(s substantially perpendicular to said longitudina!
axis and spaced from the walls of said howusing and
said planar surface, satd tmpeller comprising a plu-
rality of vanes, at least one of which contains and
supports a magnet for rotation therewith, and means
responsive to movement of satd magnet for generat-

tO)

20

I~J
'

RI}

4()

S

A
'

6()

635

4

ing a stgnal which is proportional to rotational move-
ment of satd impeller.

3. The indicator according to claim 2. wherein,; said
vanes are affived 1o a cvlindrical b with at least the
innermost portions of said vanes extending in d tangen-
tial direction from said cylindrical hub.

4. The indicator according to claim 3, wherein; said
magnet is mounted on the exterior of satd vane.

S. The indicator according to claim 4, wherein; said
means comprises a reed switch.

6. The indicator according to claim 5, further compris-
ing: electronic circuil means responsive to the opening
and closing of said reed switch for generating a signal
proportional thereto.

7. The indicator according to claim 2, wherein said
magnet is mounted on the exterior of sald vane.

8. The indicator according to clatm 7, wherein said
means comprises a reed switch.

Q. The indicator according to claim 8, further compris-
ing: electronic circuit means responsive to the opening
and closing of said reed switch for generating a signal

proportional thereto.
N
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