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1. Claim. (C. 73-182) , 
This invention relates to a hull fitting for a Static 

marine speedometer and has for its object to pro- hull of the 
vide an improved system and apparatus of the 
above type. 
Another object is to provide a simple and effi 

cient hull fitting for a marine speedometer, in 
cluding a Pitot tube strut adapted to project be 
neath the hull of a boat, which is equipped with 
novel means for retrieving the tube through the hull for inspection, cleaning or repair, even when 10 to b 
the boatisin motion. - - - - - - - - 
A further object is to provide a hull fitting of 

the above type having novel and improved détails 
of construction and features of operation. 
Various other objects and advantages will be 

apparent as the nature of the invention is more 
fully disclosed. or . . . . . . . . . . . . . . . . . 
The speedometer system of the present inven Figl is an enlarged assembly partly insec 

- - - tion, showing the detailed construction of the 

claims appended 
lay be better under. the following description, 

with the accompanying 
a specific embodiment thereof 
or purposes of illustration. 

eto, the inverti 
by referrin 

tion includes a strut which projects beneath hull of the boat and contains a Pitotopening 20 speedoreters 
normal to the direction of travel for admitting - - - - - - - 
water under pressure-which varies with the spee 
of the boat; a connected standpipe a 
wherein the hydraulic pressure in the system 
sulting from the movement of the boat, is 

view of the strut sing tube forming the hull fitting, 
ibly with the strut removed from the tube; 

e. Fig. 3 is a plan view of the strut, including the 
2s Pitot and Static tubes forming a part thereof; verted to pneumatic pressure; and a sator Fig. 4 is a 'cross-sectional view of the strut, 

wherein variations in the air pressure in the taken on the line of Fig.1; and 
standpipe are accurately translated to give a pre Fig5 is a detail view illustrating the shut-off 
cisé visual indication of the speed of the boat in and blow-out valves, such as are connected to 
knots. ... 30 the Pitot and Static lines of the system, the blow Compensation for changes in draft, pitching, out valve being shown insection 
rolling and temperature is accomplished In order to simplify the description, the system 
incorporation of a Static system in the device, embodying the present invention may be consid: 
This includes static openings in the strut which ered as being divided into three convenient parts, 
are located at the same leveland attright angles 35 namely: the hull fitting including the strut which to the Pittstopening. The static system is like "transmits the hydraulie pressure produced by the 
wise connected through a standpipe assembly to forward movement of the boat; the standpipe as 
the indicator, and is similar to the Pitoti side of sembly wherein such hydraulic pressure is con 
the system except for the location of the orifices verted to pi ... '- 
in the bottom of the strat: The static pressure 40 which translates such pneumatic pressure to in 
side of the system produces a pressure equal and dicate the speed of the boat in terms of knots. opposite' to any positive' pressures produced in Hill fitting . 
the Pitot system which are due to causes other . . . . . . . . . . . 
than the forward-movement of the boat through The hull fitting comprises an elongated Strut 
the water; thus insuring a correct reading of the 45 housing tube which extends through the bottom 
indicating instrumentatall times; of the hull or garboard 2 of the boat and is sei. 
The Pitot and Static sides of the cured thereto as shown in Figs; 1 and 2." 

connected by narrow tubes r 
standpipes of suitable-dimensions which are so 
located as to span the normal waterline of the 50 fl . . . . . . . . 

y - ets the up- end of tube? is threaded into fian 
ough suitable 5 is slipped over the tubeandt to the indicating in together by bo ic 

and others employed in holes in :es3 a strut containing the Pitot 55 and 2.4White leadirhay 

and the indicator 

    

  

  

  

  

  

  



2 
kets and flanges to further insure against leak 
age at this point. 
The strut housing tube is provided With a 

gate valve 8 for a purpose hereinafter described, 
and the upper end of the tube is threaded at 9 
to receive a cap f 0 which has a circular Opening 
therein as shown in Fig. 1. In the position shown 
in Fig. 1 the gate valve 8 is open, while in Fig.2 
said valve is closed. 
The strut which is adapted to be inserted in 

5 

10 
housing tube , and to project beneath the bot-, ... 

13 closed and its upper end fitted with a gasket 
or stopper 4. Strut 2 may be of circular cross 15 

' duced in the Static side due only to a change section, or, if desired, it may have a stream 
lined cross section, as illustrated in Fig. 4, to 
reduce the drag of the strut in the water and 

2,362,298 
also be located at a point between the bow and 
the maximum beam of the boat or approximately 
forty feet aft of the bow if the boat has an over 
all length in excess of eighty feet. The assembly 
should furthermore be in a location where the 
gate valve 8 will be accessible from within the 
boat. There should also be sufficient vertical 
height in the boat to permit retrieving or With 
drawing the strut as previously described. 
The arrangement of the Pitot opening 6 and 

...the Static Openings 7 and 8, as described above, 
tom of hull 2, is shown in Fig. 3. This strut.com. 
prises an elongated tube 2 having its lower end 

is likewise important. In accordance with Bour- , 
nelli's Theorem, the pressure created on either 
Side of the Static Openings is equal and opposite 
in direction. Thus, changes in pressure are pro 

of Static head on these openings. It is not af 
fected by water velocity around the strut. If 

to cause a nonturbulent flow over the Static 
openings to be described. The strut 2 may be 
disposed vertically, or it may be inclined rear 
wardly at an angle of approximately 45° to pre 
vent same from being fouled by seaweed or other 
debris. Preferably, the strut 2 is made of mold 
ed Bakelite or other frangible material which 
will break upon grounding of the vessel or hit 
ting a solid obstacle, thus removing the danger 
of hull damage, by tearing out the strut assembly. 
... As shown in Figs. 1, 3 and 4 the lower end of 
strut 2 is provided with a Pitot opening fB which 
is fairly large in diameter to prevent fouling by 
marine growth. This opening is fixed parallel 
to the fore and aft axis of the boat and is lo 
cated so as to point directly forward. The two 
Static openings 7 and 8 are formed by a trans 
verse hole which extends through the bottom of 
the strut at its maximum width at right angles 
to the Pitot opening. This Static opening is 
preferably located at the same distance below ..., 
the waterline as the Pitot opening, and a per 
pendicular hole within the strut intersects in a 
T with the Static openings as shown in Fig. 4. 
A pair of tubes or passages is and 20 extend 

through the strut f2, the former having its lower 
end connected to the Pitot opening 6 and the 
latter having its lower end . connected to the 
Static openings, 7 and 8, as shown in Figs. 1. 
and 4. The tubes 9 and 20 extend upwardly 
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through gasket 4 at the top of strut 2 and ; 
through a ferrule 2 and have their upper ends 
secured to a waive block 25 by means of which 
said tubes are connected to the standpipe assem 
bly of the system as hereinafter described. . . 

. The valve block 25, is Spaced above the gasket 
f4 to permit the strut 2 to be extended through 
the hull of the boat or to be retracted to a point 
above gate valve 8, in the housing tube , gate 
valve 8 being closed after the strut has been 
retracted. The strut 2 is then withdrawn by 
removing cap i O from the top of the strut hous 
ing tube . Fig. 2 shows the housing tube f with 
the strut removed therefrom and With gate valve 
8 closed. Now, in order to: reinsert the strut. 2 

50 
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60 

into housing tube, f, the strut is lowered into . 
tube until it rests upon gate valve 8, which is 
closed at Such time. Cap 9 and ferrule 2 are 
next drawn down to the top of tube and the 
cap O is Screwed in place, after which the gate 

65 

valve 8 is opened and the strut is lowered in the . 
tube to the position shown in Fig. 1, 
The position of the strut 2 and associated 

parts of the hull fitting is important and must 
be selected with regard to several factors. The 
strut must be in such a position as to insure its 
continual operation in Solid water. It should 
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the strut has a stream-lined cross section, as 
illustrated in Fig. 4, the Static openings should 
be located at the point of maximum width. . 
These holes should be of the same size as the 
Pitot opening, but this is not necessary if a small 
er metering orifice is installed identical in size 
in each side of the system. 

Standpipe assembly 
The respective Pitot and Static tubes 9 and 20 

of strut 2 are connected through valve block 
25 to the Pitot line 26 and Static line 27, respec 
tively, as shown in Fig. 1. The Pitot line 26 con 
tains an upright standpipe 28, and the Static 
line 27 contains a similar standpipe 28. The 
Pitot and Static lines also contain various valves 
as hereinafter described, and, since the various 
elements in these two lines are alike in all re 
Spects, they will be given corresponding reference 
numerals except that the numerals identifying 
the elements in Static line 27 will have primes 
affixed thereto. 
The respective Pitot and Static lines 26 and 21 

include shut-off cocks 30, 30' associated with 
valve block 25, shut-off cocks 3, 3 at the lower 
ends of standpipes. 28, 28, blow-out valves 32, 32. 
connected to the upper ends of the standpipes, and 
shut-off valves 33, 33' which connect the respec 
tive pneumatic lines to the indicator 35. Stand 
pipes 28, 28 are placed wherever convenient in 
the boat, but they must be arranged at such a 
height in the vessel that they will span or contain 
the normal waterline of the boat. They must also 
be located vertically with the shut-off cocks 31, 
3' at their lower ends, and for convenience they 
should be located adjacent each other, in the 
same plane and at the same height. The blow 
out valves 32, 32' and the shut-off valves 33, 33 
should be located wherever conveniently acces 
sible, and still be close to the indicator as shown 
in Fig. 1. The indicator 35 may be placed in any 
position and wherever desired in the boat. The 
above-enumerated elements of the Pitot and 
Static lines are connected by suitable piping or 
tubing, for example one-quarter inch soft rolled 
copper tubing such as is commonly used for auto 
mobile gasoline lines, oil lines, etc. Compression 
fittings may be furnished on all parts for tubing 
of this size, so that no soldering is necessary to 
install the system. . . . . 
Care should be exercised when installing the 

Pitot and Static sides of the system to prevent 
the Pitot side of the strut 2 from being connected 
to the Static side of the indicating mechanism, 
To insure the correct connection, the Pitot and 
Static sides on both strut 2 and indicator 35 



may be appropriately marked as with the letters 
“P” and "S" respectively. 
The blow-out valves 32, 32' are provided with 

drain cocks 37, 37' which, when open, permit 
water to rise in the system to such a level as to 
be equal to the waterline of the boat. These drain 
cocks are also provided with orifices :38, 38' re 
spectively, which permit a blow-outline to be 
connected to the system for blowing mud and 
other foreign accumulations from both the Pitot 
and Static lines as hereinafter described. During 
such blow-out operation, the shut-off valves 33, 
33' must be closed to isolate the indicator 35 in 
order to prevent damage to the indicator. A cable 
94 leads to a suitable light in the indicator 35. 

Operation 

If the installation of the marine speedometer is 
made with the boat out of water, the strut 12 
should be drawn within the strut housing tube 
before launching, to prevent damage to this part. 
To accomplish this, the shut-off cocks 30, 30' 

on valve block 25 should be closed, and the tubing 
of the Pitot and Static lines 26 and 27 below 
standpipes 28, 28' should be disconnected from 
Said shut-off cocks. Strut 2 may now be raised 
within its housing tube by lifting valve block 
25, the tubes 9 and 20 sliding through the fer 
rule 2. When launching has been completed, 
strut 2 should be forced out again to its normal 
operating position, and the tubing of the Pitot 
and Static lines should be reconnected to the 
shut-off cocks 30, 30' as shown in Fig. 2. Ferrule 
2 may contain suitable packing to prevent leak 
age around tubes 9 and 20. 
With the boat at rest in still water, all of the 

valves should be opened, and the drain cocks 31, 
37' of blow-out valves 32, 32' should likewise be 
opened. Opening of drain cocks 37, 3 permits 
water to rise in the system to such a level as to be 
equal to the height of the waterline of the boat. 
Therefore, the height of the water in the system 
should terminate in standpipes 28, 28 since these 
standpipes contain the normal waterline of the 
boat. After a few seconds With all valves Open, 
drain cocks 37, 37 should be closed tightly. The 
speedometer system is now ready for operation. 

It may be desired from time to time to clear the 
system of an impediment. This may be accom 
plished by connecting blow-out lines to the Ori 
fices 38, 38' of drain cocks 37, 37. The procedure 
for this operation is as follows: Close the shut 
off valves 33, 33' between the indicator and the 
drain cocks, and open the drain cocks 37, 37. 
Apply air pressure to the orifices 38, 38' of the 
drain cocks, which will blow the water from the 
lower half of standpipes 28, 28, as well as from 
the tubing which leads to strut 2, and from the 
strut itself. During this blowing-out operation 
the shut-off cocks 3, 3' at the lower ends of 
the standpipes, and the shut-off cocks 30, 30' at 
the upper end of the strut assembly must be in 
open position. Upon completion of this Operation, 
the air lines should be disconnected from drain 
cocks 37, 37', and these drain cocks should be 
left open for a few seconds to permit the water to 
rise again in the system to the waterline in stand 
pipes 28, 28, after which drain cocks 37, 37 should 
be closed tightly while leaving all of the various 
valves in open position. 
The strut (2 may be removed while the boat is 

in operation by first closing the shut-off cocks 
30, 30', and then disconnecting the tubing of the 
Pitot and Static lines from said shut-off cocks as 
previously described. The strut 2 is then raised 
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3 
in its housing tube if to a height which will permit 
closing of gate valve 8. With the gate valve closed, 
no water can enter the hull. Using a pipe 
wrench, cap 0 is detached from strut housing 
tube , after which strut f2 with the ferrule, 2 
and cap 8 may be lifted out of said housing tube. 
The strut may now be cleaned of any foul growth 
or corrosion and its tubes 9 and 20 blown out. 
To replace the strut 2, simply reverse, the 

'procedure outlined above, placing the strut: in 
its sitube . *-allowing the strut to rest on gate 
-valve 8 which is still closed. Replace. cap if 0 and 
ferrule 24 on the tube . Then, open gate-valve 
8; and push strut 12 downwardly in tube: fiuntil 
valve block 25 is in the proper position. Next, 
attach the tubing of the Pitot and Static lines 26 
and 27 to the respective shut-off cocks 30, 30' and 
then Open both of Said shut-off cocks. This final 
Operation of Securing the tubes should be done 
With care So as not to confuse the Pitot and 
Static sides of the System, and to avoid possible 
confusion the respective sides of valve block 25 
may be appropriately marked with suitable 
indicia. With all valves in open position, drain 
cocks 37, 37 should now be opened for a few 
seconds to permit water to rise again in both lines 
to its normal waterline in the standpipes 28, 28. 
Drain cocks 37, 3’ may then be tightly closed, 
whereupon the System is again in condition for 
operation. As in all pneumatic and hydraulic 
Systems, absolute tightness of the System must be 
achieved if satisfactory operation is to be ob 

35 
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2. 

tained. In normal Operation, as previously de 
scribed, drain cocks 37, 37' remain tightly closed, 
While all of the other valves and shut-off cocks 
Will be in open position. 
When the boat is in operation and the speed 

Ometer System functioning, the forward speed 
of the boat produces a positive pressure on the 
Pitot opening f6 on the forward side of strut 

The pressure exerted here is transmitted 
through the Water in Pitot tube 9 and the asso 
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ciated tubing of the Pitot line to standpipe 28 
where a conversion from hydraulic to pneumatic 
pressure occurs, as previously described. The 
pressure is thence transferred by air pressure 
through the upper tubing of Pitot line 26 to the 
instrument 35 to indicate the speed of the boat in 
knots. 
Compensation for changes in draft, pitching, 

rolling and temperature is accomplished by vari 
ations in pressure in the Static side of the system. 
The Static openings and 8 of strut 2 are lo 
cated at the same level and at right angles to 
Pitot opening f6, hence the Static pressure side 
of the System produces a pressure equal and Oppo 
site to any positive pressures produced in the 
Pitot line which are not caused by a forward 
movement of the boat through the water. This 
Correcting pressure compensates for the change 
of pressure resulting from changes in draft, large 
Waves, pitching, rolling and temperature. The 
Static System is in all respects the same as the 
Pitot System except that the former terminates 
in Orifices at right angles to the direction of the 
motion of the boat. 
Although a Specific embodiment of the inven 

tion has been shown for purposes of illustration, 
it is to be understood that the invention is Cap 
able of various adaptations and that changes and 
modifications may be made therein as will be 
readily apparent to a person skilled in the art. 
Certain Specific terms are used for convenience 
only and not as a limitation of the scope of the 



4. 
invention. The invention is only to be limited in 
accordance with the scope, of the appended 
claim. 
The invention claimed is: 
A hull fitting for a marine speedometer com 

prising an elongated strut having at its lower end 
Pitot and Static openings, a pair of tubes extend 
ing upwardly from said strut and communicat 
ing respectively with said openings, a strut hous 
ing tube to be attached to a hull and open to 
the Outside water, a gate valve in said housing 
tube within said hull having an opening to pass 
Said strut and spaced below the top of said hous 
ing tube to provide space for said strut to be 

10 
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entirely retracted in said housing tube above said 
valve, a removable top closure for said housing 
tube, said pair of tubes, extending through said 
top closure for axial movement for retracting or 
extending said strut and maintaining a water 
tight seal to prevent leakage from said tube into 
said hull, and a valve block attached to the free 
ends of said pair of tubes and having means to 
receive external connections, said valve block 
being positioned to provide clearance above said 
housing tube to permit said strut to be extended 
or retracted. ARTHURT, NEWELL. 


