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2,519,360
SOUND HEAD MOUNTING
Warren R. Dow, Newton, Mass.
Abplication May 31, 1945, Serial No. 596,929
10 Claims. (CL 116—27)
(Granted under the act of March 3, 1883, as

amended April 30, 1928; 370 O. G. 757)

This invention relates to underwater object' ‘

-Jocating equipment such as-is used on ships, and
more; particularly, to a sound head mounting in-
cluding mechanism for moving the head between
emersed and submersed positions.

‘The acoustically operated object locating equip- ‘

‘ment presently used on ships includes a dome or
sound head containing a large number of deli~
-cate parts that require frequent servicing -and
adjustment. “These sound heads must be pro-
.tractable into a submersed position without the
confines of the ship for their effective operation,
and retractable into a protected position within
the ship when not in use and when the above

mentioned servicing operations-are to be per- .

formed thereon. : ;

One type of construction. now being used for
this purpose utilizes telescopically operating tubes
.arranged to raise and lower the sound head into

‘and out of a recess provided in the bottom of the .

~ship. When the head.is fully raised within the
recess. a knife-edged rim on the top of the head
makes a watertight engagement with a rubber
gasket encircling the underside of a capped open-
ing in the top of the recess. The cap may then
.be removed without an inrush of water from the
opening and safe access may be had to the in-
ternal parts of the sound head. This construc-
-tion and mode of operation is not altogether satis-
factory because the hoisting and lowering mem-
bers. located immediately above. the opening to-
gether with the necessarily confined location of
the mechanism tend to make the access that. is
-finally. attained, indirect, inconvenient, and gen-

erally. inefficient for the frequent servicing oper-

-ations required. for the proper. operation of.the
system. Moreover, the raising and  lowering
mechanism of this construction includes many
precision machined and especially designed parts
‘which, considering the nature and operative re-
;quirements of the device, are liable to get out of
order, susceptible to deformation and misadjust-
‘ment, and generdlly expensive to manufacture
“and maintain. ‘
It is accordingly an object of the present in-
‘vention to provide a mechanism for rapidly rais-
ing and lowering a sound head between a sub-
mersed, operative position outside of a ship and
an emersed, servicing, position inside of the ship
where easy, direct and convenient access may be
had thereto. ‘
-~ Another object of the invention is to provide a
.mechanism of this character that is constructed
vof & few, mainly standard, and otherwise simple,

inexpensive parts, and that has a general organ- "
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ization which is rugged, durable and ‘reliably
operative and lens itself to a compact installa-
tion in the unused hold space of a ship.

A further object of the invention is to provide
a means for locking the sound head in its sub-
mersed position whereby the forces acting upon
the head while the ship is underway are -not
exerted upon the power driven elements of the
raising and lowering mechanism.

Another object of the invention is to insure an
evenly distributed load upon the driving mecha-
nism throughout the range of movement of the
sound head.

With the above and other objects and features
in view, the invention will now be described with
reference to the accompanying drawings which
illustrate a preferred embodiment of the inven-
tion and will be pointed out in the claims.

- In the drawings:

Fig. 1 is a sectional gide elevation of a portion
of a ship illustrating the arrangement of a well
therein and the installation of the sound head
raising and lowering mechanism with respect to
the well, the operative and servicing positions of
the head being shown in full and dotted lines, re-
spectively; )

Fig. 2 is a sectional plan view of the mecha-
nism illustrating the location of the parts trans-
versely of the well;

Fig. 3 is a sectional end elevation taken on the
line IIT—IIT of Fig. 2;

Fig. 4 is a detailed side elevation, partly in sec-
tion, of the device for locking the sound head in
its submersed, operative position; e

Fig.-5 is a detailed sectional view taken on the
line V—V of Fig. 4; : :

Fig. 6 is a detail view in eross section showing
the stuffing-box and bearings used for mounting
the sound head shaft in the side walls of the well.

Fig. 7is a detailed sectional view taken on the
line VII—VII of Fig. 3 showing the connection of

_the sound head raising and lowering: arm. with

the shaft, and .
Fig. 8 is a detailed top plan view illustrating-a

cover adapted to be placed over a coaming ex-

tending above deck over the well. e
The invention is herein shown, for illustrative

_burposes . only, .as embodied- in g shallow draft

ship, the sectional portion of the ship shown.in
Fig. 1 being located just aft of the bow thereof.
The keel is indicated at 10 helow the water line
W... The keel 10 and deck 12 converge slightly

toward each other in the direction of the bow. A

compartment or well 14 is built integrally. info the

ship and extends perpendicularly between. :the
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deck 12 and the keel 10. This well #4 is prefer-
ably formed of one continucus piece of sheet
metal or other suitable material (see also Fig. 2)
with a curved aft end 16 merging into side walls
i8 and 20 that flare outwardly toward their for-
ward ends 22 and 24 which are welded to a trans-
versely disposed forward end plate 26. By this
arrangement of the well 14 there is provided in
the unused hold space of the ship a direct pas-

sageway having an opening 28 at the deck above

the waterline W and an opening 30 at the keel
below the waterline W through which openings
and passageway the sound head 32 may be freely
raised or lowered.

A coaming 24 (Fig. 1) is provided around the

upper opening 28 for a purpose to be later de-
scribed.

The sound head 32 is of hollow streamlined
construction, and as previously stated houses
many sensitive, electrical devices and connec-
tions that requiré frequent servicing. The head
32 is detachably but wabertightly secured at 35
to one end of a hollow strut or arni 36 the oppo-
site end of which is mounted internally of the
well 14 on a shaft 38 of the sound head raising
and lowering mechanism, now to be deseribed,
the arm 36 being secured for rotation with the
shaft by a pair of keys 39 (Fig. D).

The shaft 38 extends transversely through the
well 14 (Fig. 2) 4t 4 point adiacent to the aft end
{6 thereof and below the waterline W (Fig. 1).
Stuffing boxes 40 (Fig. 6) are provided adjacent
to openings 42 in the sidewalls {8 and 29 throvigh
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which the shaft extends to provide a watertight

seal therefor.
tion in beéarings 44 mounted at opposite sides
of the well 4 upon upstandirig supports 46 fixed
to the bhoftom of the ship.

The shaft 38 may be driven in rotation in
élockwise or counterclockwise direction (Fig. 1)
by a reversible motor 48 which is connected
through a train of redution gearing to the shaft.
through a train of reduction gearing to the shaft.
A pinionr 50 secured on the motor shaft meshés
with g gear 52 secured to an intérmediate shaft
54. The shaft 54 is journaled at its right end in'a
bearing 56 fixed on an upstanding support 58 and
at its left end in a bearing 68 mounted on the
support 46. A pinion 62 fixed to shaft 54 ad-

jacent to bearing 60 meshes with 4 gedr 64 fixed 3

on the shaft 38, completing the driving connec-
tions between the motor and the shaft.

There is preferably provided a remote, dual,
push-button control (not shown) operable to
start, stop or reverse the direction of drive of
the motor 48 at the will of the operator. In this
-nariner the shaft may be rotated inm either a
counter-clockwise direction to swing the héad 32
from the submiersed, operative position shown in
full lines in Fig. 1, in an arc of about 180° through
the well (4 into the emersed or servicing position
as indicated by the dotted iines, or, in a clock-
‘wise direction, from the latter position fo the
former. It is hoted that the arm 36 is sufficiently
long to bring the head 32 into a clear open posi-
tion above the deck 12 wherée there are no ob-
structions and wheére thHé servicing operations
may be directly, easily and conveniently per-
formed.

If desired the head may be retracteéd to an in-
termediate position, i. e., a position where it lies
‘within the well 14. Thls is done by simply open-
ing the motor circuit when the head reaches$ this
posmon

In order that the load of the head and the artn

The shaft is supported for tofa-
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36 upon the gears and the motor may be more
evenly distributed throughout their range of
movement, a pair of counterweights 66 are se-
cured on the opposite ends of shaft 38 that pro-
ject beyond the bearings 44. The weights extend
radially from the shaft and are so disposed an-
gularly thereon with respect to the arm and the
head that in raising operations, when the latter
are about to leave the waterline and lose the
buoyant effect of the water, the weights com-
mence to assist the motor 48 and thereafter con-
tinue to assist it throughout the remaining travel
of the arm and head into the servicing position.
Conversely, in the reverse travel of the arm and
the head downwardly, as they enter the water
and receive the buoyant effect thereof, the posi-
tion of the weights is such that they assist the
motor throughout the remainder of the move-
ment of the arm and head into submersed, oper-
ative position. Thus, it is seen that the weights
66 dct to distribute the load evenly upon the
driving elements as the arm and head are swung
in the 180° arc between their extreme positions.

When the ship is underway and the arm and
the head are in their submersed, operative posi-
tion the water exerts considerable force against
these pdrts. In order to prevent any undue
strain upon the driving elements described above
owing to this water pressure there is provided a
Tocking device now to be described.

A vertically disposed rod 68 is mounted intern-
ally of the well {4 adjacent to the aft end {8
thereof in spaced bearings T0 projecting from
this end of the well. The upper bearing 10 ear-
rids a key 12 (Fig. 4) engaging in an elongated
keyway in the rod thus preventing rotation, but
permitting vertical movement therecf. The
upper end of the rod is threaded within a nut 74
rotatably mounted in the upper bearing 76, the
nut being held therein by a threaded: collar 76.
Turning of the nut by any suitable wrench means
(not shown) moves the rod vertically to raise or
Iower a blade T8 secured to the lower end of the
rod. Thus, the blade 18 is movable into and out
of interlocking positiori within apertures pro-
vided in brackets 80 and 82 fixed to and project-
ing from the aft end 16 of the well {4 and a cor-
responding aperture provided in a tongue 84
secured to the back of the arm 35 and entering
betweeni the brackets 80 and 82. The upper
bracket 80 is formed with a forwardly projecting
yoke 86 that embraces the back and sides of the
arm 36 when the arm is in its submersed, oper-
ative position. Hence, the arm 36 and head 32
may be securely locked and stresses incident to

forces acting thereon are prevented from belng

trarisititted to the driving elements:

If desired, a cover may be provided for the
coaming 2§ to enclose the top of the well 14, The
cover is shown in Figs. 3 and 8 and preferably is
of two part construction, the rear part 88 belng
permanently fixed to the ¢oaniing and having a

‘recess 90 formed to fit the back and sides of the

arm 35 and the forward part 84 beinig rémovably
mounted over the coaming and having a recess 92
formed to fit the front of the aim 36.

By the provision of this cover the top of the
well may be watértightly enclosed while the head
is in its émersSed or servicing position illustrated
in dotted lines in Fig. 1.

The invention described herein may be manu-
factured and tszed by or for the Government of
the Urnited Stateés of America for Governmernt

‘purposes Wwithout the payment of any royalty

theréon or tHerefoy,
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Having described the invention, what is claimed
as novel and desired to be protected by Letters
Patent of the United States is:

1. A sound head mounting for use in a ship,
comprising, in combination, a well in said ship
having an opening entering into the confines of
the ship and an opening entering into the water,
a shaft disposed transversely of said well, an arm
connecting said head and said shaft, and means
for rotating said shaft to swing said head through
said well from a position within the confines of
the ship to a position therewithout or vice versa.

2. A sound head mounting for use in a ship,
comprising, in combination, a well in said ship
having openings ahove and below the water line
therecf, o shaft extending transversely of said
well, an arm connecting said head with said shaft,
and power driven means operable to rotate said
arm. and head about the shaft through said well

between a position where said head is above said ¢

upper opening and a position where said head is
below said lower opening and vice versa.

3. A mechanism fer mounting a sound head in
a ship, comprising, in combination, a well in said
shin having openings above and below the water
line thereof, water-tight bearings oppositely dis-
posed in said well, a shaft extending transversely
of said well through said bearings, an arm con-
necting said head with said shaft and operable
to swing said arm and head through said well
between a position where said head is emersed
and a position where said head is -submerged.

4.' A mechanism fer mounting a sound head in
a ship, comprising, in combination, a well in said
ship having openings above and below the water
line thereof, a shaft extending across said well,
means supporting said sound head on said shaft
for movement through said well into s position
above or below the corresponding openings there-
of, and reversible power driven means for driv-
ing said shaft to impart such movement to said
head.

5. A mechanism for mounting a sound head in
3 ship, comprising a well in said ship having open-
ings above and below the water line thereof,
means in the well for supporting said head for
movement from a position above the well, there~
through, to a position below the well and vice
versa, power. operated means for imparting said
movemesnt to said supporting means, a weight as-
sociated with said supporting means and arranged
to counteract the buoyanecy of said sound head
as it is submersed and to counterbalance the
weight of said head as it is emersed.

6. In a mechanism for mounting a sound head
in a ship, the combination of a watertight en-
closure having oppositely disposed openings above
and below the water line of said ship, said en~
closure being longer than its depth and formed
to permit the travel of said sound head in an
arcuate path therethrough, with a shaft water-
tightly. and rotatably mounted transversely of
said enclosure, an arm within the enclosure con-
nected at one end to said shaft and at its op-
posite end to said head, said arm being movable
in an arcuate path through said enclosure and
of such length as to extend beyond the openings
of sald enclosure at the termini of the path, and
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power driven means connected to said shaft
whereby said head may be moved from a position
above the upper cpening of the enclosure to a
position below the lower opening thereof or vice
versa.

7. A mechanism for mounting a sound head in
a ship, comprising a well in said ship having
openings ahove and below the water line there-
of, a shaft extending across said well and rotat-
ably journalled in the walls of said well, an arm
within the well secured at one end to saig shaft
and at its cpposite end to said sound head, said
armbeing movable in anarcuate path substantially
through an angle of 180° within said well, said
arm being of such length as to extend beyond
the openings of saig well at the termini of the
path, power operated means for imparting said
movement to said arm, and a weight secured
to said shaft arranged to eounteract the buoy-
ancy of said sound head as it is submersed and
to counterbalance the weight of said sound head
as it is emersed.

8. A mechanism for mounting a sound head
in a ship, comprising, a well in said ship having
openings above and below the water line there-
of, a shaft extending across said well, means sup-
porting said head on said shaft for arcuate move-
ment through said well into a position above or
below the corresponding openings thereof, and
means for driving said shaft to impart such move-
ment {o said head.

9. A mechanism for mounting a sound head in
in a ship, comprising, a well in said ship having
openings above and below the water line thereof,
8 shaft extending across said well, means sup-
porting said head on said shaft for arcuate move-
ment through said well inte a position above or
below the corresponding openings thereof, means
for driving said shaft to impart such movement
to said shaft, and means for locking said head in
position below the water line.

16. A mechanism for mounting a sound head
in a ship comprising, a well in said ship having
openings above and below the water line thereof,
a shaft extending across said well, means sup-
porting said head on said shaft for arcuate move-
ment through said well into & position above or
below the corresponding cpenings thereof, means
for driving said shaft to impart such movement
to said shaft, means for locking said head in posi-
tion below the water line, and a weight secured
to said shaft arranged o counteract the buoyancy
of said head when it is below the water line and
to counterbalance the weight of said head as it is
immersed.

WARREN R. DOW.
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