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44 (Clairas. 

My invention relates to acoustical apparatus 
and more particularly to such an apparatus 
wherein the acoustical instrumentality for re 
ceiving and/or transmitting sound energy is 
mounted for effective translatory and/or rota 
tional movement to thus enable the extension, 
retraction or rotation of said instrumentality to 
desired points within a fluid medium, the move 
ments of said instrumentality being remotely con 
trolled from stations which are advantageously 
located and the rotational and translatory posi 
tions of the instrumentality being remotely indi 
cated at these stations. 
Subaqueous acoustical apparatus heretofore 

known and installed for use on either naval or 
commercial vessels has been wholly inadequate 
in that it has been cumbersome in construction, 
lacked flexibility and speed of movement, and, 
inSOfar as I am aware, has never been susceptibie 
of remote control. It is of course essential that 
the acoustical instrumentality of such an appara 
tus have flexibility and Speed of movement and 
be susceptible of remote control if it is to be of 
any practical value as a navigational aid or of any 
use to commanders of naval vessels for strategic 
or tactical purposes. 
My invention seeks to obviate the deficiencies 

inherent in the prior art devices, this desideratum 
being attained by the provision of an acousticai 
apparatus.wherein the acoustical instrumentality 
for receiving and/or transmitting sound energy 
is mounted upon a vertical shaft which extends 
through the cover of 8 sea chest and is movable 
with respect thereto while maintaining the fluid 
tight integrity thereof. The acoustical instru 
mentality is preferably, although not necessarily, 
of an electro-mechanical type and as such is ca 
pable of directively transmitting and/or receiving 
a supersonic beam of high frequency sound en 
ergy. When in use the acoustical instrumentality 
is positioned entirely below the keel of the vessel 
and when not so employed can be raised until it 
is housed in the aforementioned sea chest within 
the vessel to thus protect the instrumentality and 
prevent its offering any parasitic resistance to 
the vessel's movement. 

For imparting translatory and rotary movement 
to the acoustical instrumentality I employ among 
other things a plurality of electric motors me 
chanically coupled to the vertical supporting 
shaft, the energization, speed and direction of ro 
tation of which is controlled by an electrical sys 
tem or circuit operable from stations located re 
motely at advantageous positions on the vessel. 
limit switches of any suitable construction are 
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properly associated with the electrical system and 
the movable parts of the apparatus so as to auto 
matically limit the translatory and rotational 
movement of the acoustical instrumentality. 
Means are also provided for indicating at a re 
mote point the position of the acoustical instru 
mentality in its translatory path of movement 
as well as its relative rotational position with 
respect to the Wessel. 
With the apparatus of my invention I attain a 

flexibility and speed of movement of the acousti 
cal instrumentality hitherto unknown to the prior 
art and all of which is accomplished by remote 
control. Thus with my apparatus I am enabled 
to hoist or lower the acoustical instrumentality at 
a speed at least as great as 3 inches per second 
and rotate the same in azimuth at speeds of One 
or four revolutions per minute or more if desired, 
The operations of hoisting and lowering the acous 
tical instrumentality are possible of accomplish 
ment when the vessel's Speed is thirty-five knots 
or less and rotation thereof is feasible with the 
instrumentality in its extended position when the 
speed of the vessel is thirty-five knots or less. My 
acoustical apparatus operates satisfactorily in all 
respects even though the vessel is rolling or pitch 
ing in a heavy seaway and its operation is in no 
wise impaired when the apparatus is inclined at 
an angle of 45 to its normal position by this roll 
ing or pitching. It is thus seen that I provide 
an acoustical apparatus which is eminently suited 
for facilitating and safeguarding navigation dur 
ing fog or other conditions of low visibility and for 
determining the direction and distance of aids 
or obstructions to navigation. Furthermore, my 
apparatus is of great strategic and tactical value 
to commanders of naval vessels since its use per 
mits not only the effective detection of a hostile 
vessel within the theater of Operations but also 
the ascertainment of its direction and distance. 

In the light of the foregoing, it is an object of 
my invention to provide an acoustical apparatus 
wherein the acoustical instrumentality for receiv 
ing and/or transmitting sound energy is mounted 
for effective translatory and/or rotational move 
ment to thus insure flexibility and Speed of nove 
ment of the said instrumentality under all Oper 
atting conditions. 

It is another object of my invention to provide 
an acoustical apparatus wherein the acoustical 
instrumentality for receiving and/or transmit 
ting sound energy is mounted for effective trans 
latory movement and wherein the means for in 
parting movement to the instrumentality is ren 
dered inoperative upon the completion of a pre 
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determined movement of translation by the in strumentality. 
It is another and further object of my inven 

tion to provide an acoustical apparatus wherein 
the acoustical instrumentality for receiving 
and/or transmitting sound energy is mounted for 
effective rotational movement and wherein the 
means for imparting movement to the instrumen 
tality is rendered inoperative upon the completion 
of a predetermined movement of rotation by the 
instrumentality. 

It is another and further object of my invention 
to provide an acoustical apparatus wherein the 
acoustical instrumentality for receiving and/or 

O 

transmitting sound energy is mounted for effective 15 
translatory and rotational movement and wherein 
the means for imparting movement to the instrue 
mentality is rendered inoperative upon the con 
pletion of predetermined movements of transla 
tion and rotation by the instrumentality. 

It is another and further object of my invention 
to provide an acoustical apparatus wherein the 
acoustical instrumentality for receiving and/or 
transmitting sound energy is mounted for effective 
translatory and/or rotational movement and 
wherein means are provided for remotely indicat 
ing the position of the instrumentality in its trans 
latory and/or rotational paths of movement. 

It is another and further object of my inven 
tion to provide an acoustical apparatus wherein 
the acoustical instrumentality for receiving and/ 
or transmitting sound energy is mounted for ef 
fective translatory and rotational movement and 
wherein the means for imparting rotational move 
ment to the instrumentality is operable to accom 
plish its intended function only upon the comple 
tion of a predetermined movement of transla 
tion by the instrumentality. 

It is another and further object of my invention 
to provide an acoustical apparatus wherein the 

20 

25 

30 

35 

2,896,722 
acoustical apparatus taken on the line 3-3 of Fig. 
2; and 

Fig. 4 shows schematically the control circuit 
for the electric motors which are designed to ef 
fect movements of the acoustical instrumentality. 
Turning now to Figs. 1, 2 and 3 of the drawings, 

there is shown depicted therein at a sea chest to 
the flange 2 of which the sea chest cover 3 is 
bolted or secured in any other suitable manner. 
A tube or shaft 4 extends through the bearing 5 
in the Sea chest cover and has mounted at one 
end thereof an acoustical instrumentality 6 for 
transmitting and/or receiving sound energy, the 
Said instrumentality being preferably, although 
not necessarily, of an electro-mechanical type. 
The remaining end of the tube or shaft 4 is rotat 
ably mounted on a travelling yoke or support T in 
a manner to be described more particularly here 
inafter. Four vertical structural members 8, 9, 
0 and serve to support a motor assembly and 

are bolted to the sea, chest cover 3 at their lower 
ends and to the top platform or motor base casting 
2 at their upper ends. Two additional vertical 

structural members 3 and 4 similarly secured 
provide guides for the travelling yoke or support 
in its translatory paths of movement. 
For hoisting and lowering the yoke or support 7 

there is provided an electric motor 5 of suitable 
design and rating which is connected by means of 
a coupling 6 and a shaft fl to a worm reduction 
gearing within a housing 8. A hoisting and low 
ering pinion 9 is driven directly from the reduc 
tion gearing within the housing 18 and meshes 
with the hoisting and lowering gear 20 keyed to 
the cross shaft 2. Pillow blocks 22 and 23 
equipped with self-aligning bearings, one of which 
is shown at 24, support the cross shaft 2 on which 
are rigidly mounted two sprockets 25 and 26 for 
driving the hoisting and lowering chains 27 and 28. 

0 
acoustical instrumentality for receiving and/or 
transmitting sound energy is mounted for effective 
translatory and rotational movement and wherein 
the means for imparting translatory movement 
to the instrumentality is operable to accomplish 
its intended function only when the said instru 
mentality has attained a predetermined angular. 
position. 
It is another and still further object of my in 

vention to provide an acoustical apparatus where 
in the acoustical instrumentality for receiving 
and/or transmitting sound energy is mounted for 
effective translatory and rotational movement and 
wherein a travelling bearing is provided to insure 
unrestricted rotation of the instrumentality when 
it is in its extended and operative position. 
These and other objects and many of the at 

tendant advantages of this invention will be read 
ily appreciated as the same becomes better under 
stood by reference to the following detailed deo 
scription when considered in connection with the 
accompanying drawings wherein: 

Fig. 1 is a view in partial cross-sectional eleva 
tion showing the manner of mounting the acousti 
cal instrumentality for effective translatory and/ 
or rotational movement as well as all appurte 
nantparts and mechanisms essential for effectuat 
ing the desired movement, the yiew being broken 
near its middle portion so as to make possible a 
complete showing of the acoustical apparatus: 

Fig. 2 is a view in side elevation of my acousti 
cal apparatus as seen from a position to the left 
of Fig. l; 

Fig. 3 is a plan view of certain parts of my 

50 

60 

65 

Yokes 29 and 30 are adjustably secured to the 
Seachest cover 3 and rotatably support the idler 
Sprockets 3 and 32 which likewise mesh with the 
chains 27 and 28 respectively. The chains 27 and 
28, as shown, are connected at their adjacent ends 
to the yoke or support 7 by means of adjustable 
connections 33 and 34 provided for this purpose. 
Furthermore, the chains are adjusted so that they 
Will be loose enough to run freely and yet tight 
enough so that any inclination of the apparatus 
caused by list or pitch of the vessel will prevent 
their striking against adjacent parts thereof. 
About one inch above the upward limit of travel 
of the yoke or support 7 there are bolted to the 
structural guide members 3 and 4 rubber bump 
ers or equivalent shock absorbers 35 and 36. Sim 
ilar shock absorbers not shown are mounted about 
One inch below the lower limit of travel of the 
yoke and secured to the structural guide members 
3 and 4 in a like manner. These bumpers are 

installed to cushion the impact of over-travel in 
case of failure of the limit switches or possible 
errorin Operating the apparatus by hand for which 
purpose the pulley 3 connected to the motor 5 
is provided. The manner of operation of the 
hoisting and lowering mechanism is believed to be 
apparent. Thus, for example, if the motor 5 is 
energized to rotate in a direction such that the 
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acoustical instrumentality 6 will be moved from its 
housed position within the seachest to its extended 
and operative position, power will be transmitted 
through the coupling 16, shaft , reduction gear 
ing within the housing 8, hoisting and lowering 
pinion 9, and hoisting and lowering gear 20 to 
the cross shaft 2 to cause rotation of the same. 
The chains 2 and 28 meshing with their respec 
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tive sprockets and secured to the yoke or support 
insure movement of the shaft 4 with the acousti 

cal instrumentality 6 to the desired position. Upon 
the completion of the desired movement, the en 
ergization of the motor 5 is automatically inter 
rupted in a manner which will be pointed out more 
in detail hereinafter. If now the motor 5 is again 
energized but in such a manner as to cause a di 
rection of rotation thereof which is opposite to 
that previously assumed it is evident that the 
acoustical instrumentality 6 will be retracted from 
its extended and operative position to a housed 
position. Within the seachest, the energization of 
the motor being again automatically interrupted 
upon reaching the latter position. 
Within a cavity of the yoke there is contained 

a roller bearing 38 which supports the weight of 
the tube or shaft 4 and its component parts. The 
upper race of the bearing fits into a casting 38 
which as shown is screw-threaded into engage 
ment with the upper end of the shaft 4 and there 
locked in position by a set screw 40 or other suit 
able means. A training gear 4 for rotating or 
training the shaft 6 is rigidly secured thereto in 
any suitable manner. A dial 62 graduated in de 
grees from 0 to 360 is adjustably attached to the 
gear 8 for cooperation with the pointer 43 to 
indicate the angle of train or relative bearing of 
the acoustical instrumentality with respect to the 
vessel at the apparatus. The dial is adjustably 
mounted on the gear & so that any arbitrary posi 
tion of the acoustical instrumentality 6 may be 
taken as the Zero angle of train or point from 
which initial excursions of rotation are made. 
The adjustable dial may, if desired, be positioned 
with its Zero graduation opposite the pointer 43 
When the Sound active face of the acoustical in 
strumentality 6 is facing forward and making an 
angle of 90 with the keel of the vessel. Any other 
adjustment of these parts, however, may be made 
as desired. A suitable bearing 44 within the yoke 
Supports a trainingpinion 85 which meshes with 

and drives the training gear 4. The machined 
grooves 66, and 6 in the yoke which accom 
rinodate the vertical structural guides 3 and f4 
respectively prevent rotation of the yoke thereby 
insuring effective communication of the torque 
delivered by the training pinion 85 to the train 
ing gear 4 with ensuing rotation of the tube or 
shaft é. 
A training shaft 48 is provided with two key 

ways 89 running the full length of the path requi 
site for hoisting and lowering the acoustical in . 
strumentality, this shaft as shown being splined 
to the training pinion 45 in all positions of ad 
justment of the latter. At its lower end the shaft 
68 is supported by a suitable bearing 50 positioned 
within the Sea chest cover and at its upper end is 
connected by means of a flexible coupling 5 to a 
Worm wheel reduction gearing within the housing 
52. A plural speed electric motor 53 of suitable 
design and rating for rotating the shaft 6 is con 
nected by means of a coupling 5 to the reduction 
gearing within the housing 52 and like the hoist 
ing and lowering motor 5 is provided with a 
pulley 55 for hand operation. The manner of 
rotating the shaft é and its attached acoustical 
instrumentality s is believed to be apparent. As 
Sunning that it is desired to rotate the shaft 3 in 
a clockwise or right-handed direction as viewed 
from the upper side of the yoke , the motor 53 
is energized to give the desired direction of rota 
tion of the shaft 8 and power is transmitted there. 
from through the reduction gearing within the 

5 tro-mechanical, 

55 is interposed a rubber section 6. 

ing pinion 45. Since the training pinion 65 at all 
times meshes with the training gear 6, it is evi 
dent that the shaft 4 can be trained to any desired 
angular position so long as the motor 53 is ener 

5 gized. For reasons that will be set forth at great 
er length hereinafter, it is desirable under certain 
circumstances to limit the angle of train of the 
acoustical instrumentality in both of its direc 
tions of rotation, the manner of accomplishing 

10 which will likewise be explained subsequently. 
On the casting 39 there is fixedly mounted a ter 

minal casting 56 with a terminal tube 57 for ac 
commodating the electrical wiring which extends 
from the cable 58 through the shaft 4 to the elec 

acoustical instrumentality 6. 
The terminal casting 56 supports at its upper end 
an annular switch 59, the function of which will 
be pointed out more in detail hereinafter, and at 
its lower end a gear 60 which meshes with and 

20 drives a gear 61 of a synchronous transmitter 62. 
The transmitter is supported by a metallic cast 
ing 63 which is bolted to the yoke or support . 
A cable 66 connects the synchronous transmitter 
62 to a synchronous receiver 65 positioned at a 

25 remote and advantageous position on the vessel 
from which the apparatus as a whole may be con 
trolled, the receiver serving to indicate the posi 
tion or angle of train of the acoustical instru 
mentality. It is thus seen that the arrangement 

30 of the parts of my apparatus makes possible a 
direct observation of the angle of train or rela 
tive bearing of the acoustical apparatus at the ap 
paratus by means of the dial 42 and pointer 63, 
as well as at a remote station through the Syn 

35 chronous transmitter 62 and receiver 65 which are 
adjusted to duplicate or repeat the readings of 
the dial and pointer. 
The tube or shaft 4 is hollow bored and of a 

metal which will resist corrosion. A flange 66 
40 threaded and welded to the lower end of the 

shaft g is engaged by and secured to a comple 
mental flange 67 of the acoustical instrumental 
ity S to thus support the same. The extreme 
ends of the tube have a somewhat larger inner 

45 diameter than the remaining portion to thus 
accommodate rubber and metal, or Sandwich 
packing seals at these points. These seals pro 
vide supports for the connecting wires passing 
through the tube to the acoustical instrumen 

50 tality 6 and also support means for removing 
from the internal parts of the tube any water 
that may collect there by reason of condensa 
tion. The upper seal includes top and bottom 
metallic plates 68 and 69 between which there 

Both top and 
botton plates are drilled for entering Wires, an 
air valve, an evacuating conduit and for 
tightening bolts, one of which is shown in posit 
tion at 2. Tightening of the bolts causes Com 

60 pression of the center rubber section 8 thus 
forming an air-tight joint with the inner wall 
surface of the tube 6. Compression of this cen 
ter section also forms a fluid impervious Seal 
between it and the various elements which pass 

65 therethrough. The seal 73 at the bottom of 
the shaft 4 is similar in construction and func 
tion and is provided with a passageway 4 at its 
center to insure the entrance of air to the Space 
beneath, whereby any accumulated fuid is 

70 caused to pass upwardly through the conduit 
. This conduit is capped at the point where 

it passes through the top of the upper seal and 
extends downwardly through the tube and 
lower sea 3 to a point in line with the bottom 

housing 52, coupling 5 and shaft 68 to the train- 5 of the fange 66. Air introduced under pressure 
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through the air valve (not shown in the draws 
ings) in the top seal will cause any accumulated 
fluid up to the level of the bottom flange 66 to 
be expelled through the conduit when its cap 
is renoved. 
When the acoustical instrumentality is ex 

tended and subjected to the fluid pressure while 
the vessel is underway, it is essential that a 
point of support be provided as close to the cen 
ter of this pressure as possible. In order to 
provide this additional support there is shown 
a travelling bearing 75 which moves within the 
sea chest on vertical strips 76 and 77, the said 
bearing having boited within its body a lignum 
vitae bearing identified in general by the ref 
erence character 78 in which the tube 4. Slides 
and rotates. The lignum vitae segments, one 
of which is shown at 79, are fitted in accurately 
dove-tailed slots of the bushing 80, a holding 
ring 8 threadedly engaging the bushing to thus 
prevent vertical movement of the lignum vitae 
Segments. In the manufacture of these bear 
ings the lignum vitae segments are inserted in 
the dove-tailed slots of the bushing, Soaked in 
water and then bored to a diameter which pro 
vides Sufficient clearance for movement of the 
shaft 6. Soaking the lignum vitae segments in 
water simulates the Swelling of the wood attend 
ing the use of the bearing under actual service 
conditions and thus insures a proper fit. Down 
ward movement of the travelling bearing 5 is 
limited by a stop (not shown in the drawings) 
forming part of the sea chest. When the shaft 
is hoisted the bottom flange 66 strikes the trav 
elling bearing in its upward movement and car 
ries the bearing to its normal housed position 
within Sea, chest with the bearing at rest on 
the flange 66. When the shaft is lowered for 
use, the traveling bearing will tend to drop of its 
own weight. However, 
debris may prevent this as will also the pressure 
of the Water with the vessel underway when the 
acoustical instrumentality emerges beyond the 
opening in the Sea, chest. It therefore becomes 
necessary to provide means for forcing the trav 
elling bearing to its correct position when the 
acoustical instrumentality is to be projected for 
use. For accomplishing this I provide a split 
pushdown clamp 82 which tightly grips the 
tube and forces the travelling bearing down 
wardly during the projection of the shaft thus 
insuring that the bearing will locate itself ap 
proximately at its extreme outward position 
and thereby provide the requisite support for 
the tube. 
Where, however, the sea chest is relatively 

shallow a clamp as shown at 32 cannot be con 
veniently employed. In order to insure that 
under these circumstances the travelling bear 
ing will reach its proper position during the pro 
jection of the shaft & I have adopted an alter 
native scheme wherein the pressure exerted by 

accumulation of sea. 

it). 
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compressed to insure a watertight joint and yet 
permit movement of the tube 4 without excessive 
friction. The purpose of this valve is to provide 
a convenient means for closing the opening in 
the sea chest cover should the shaft or tube 4 
be either removed or carried away. A handle 
85 for operating the valve is shown in a position 
to Open the Same. 

For limiting the movements of the acoustical 
instrumentality 6 in its various excursions of 
translation and rotation, I provide limit switches 
which may be constructed in any of several forms. 
Thus, for example, trigger switches actuated by . 
Some movable part or parts of the apparatus may 
be employed to limit the movements of the acous 
tical instrumentality. For illustrative purposes, 
however, I have shown in the drawings limit 
switches of the so-called travelling nut type for 
controlling the movements of hoisting, lowering 
and training of the acoustical instrumentality 
within certain specified limits. 
A limit Switch of this latter type for controlling 

the hoisting and lowering of the acoustical in 
strumentality as well as for controlling the indi 
cating lights which advise the operator whether 
O not the acoustical instrumentality is in a re 
tracted or extended position is identified in gen 
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eral by the reference character 86. Within the 
housing 8 of the switch there are mounted two 
Screw threaded shafts 88 and 89 carrying the 
travelling hexagonal nuts 90, 9 A, 92 and 93 which 
are held against rotation by the cover plate of the 
housing, the rotation of the shafts being con 
trolled by the pinions 98, 95 and gear 96 which is 
directly connected to the reduction gearing with 
in the housing 8 as is the hoisting pinion 9. 
The nuts 9,94, 92 and 93 control their respective 
toggle Switches 9, 93, 99 and 90 which are in 
corporated in and form part of the control cir 
cuits of the control system to be described herein 
after. The upper nuts 90, 94, and their respec 
tive toggle Switches 9, 98, serve to control the 
indicating lights which advise the operator of the 
position of the acoustical instrumentality; and 
the lower nuts 92 and 93 with their respective 
toggle Switches 99 and 00 limit the excursions of 
the acoustical instrumentality in its translatory 
paths of movement. The manner in which this 
limit Switch operates is believed to be clear. 
Since each of the hexagonal nuts is held against 

55 

80 

rotation by the cover plate of the housing 87 
which bears against one of its sides, the nut will 
travel along the screw threaded shaft when the 
shaft is set in motion. At a specified point the 
toggle Switch controlled by this particular nut will 
be tripped, thereby producing the required con 
trol by opening or closing the proper auxiliary 
circuit. Since the screw threaded shafts 88 and 
89 are driven from the reduction gearing within 
the housing 8 which also drives the cross shaft 2 

* for hoisting and lowering the acoustical instru 
the yoke i is used against the tops of pushrods 
secured to the travelling bearing. These rods 
pass through suitable stuffing boxes within the 
sea, chest cover. Upward movement of the trav 
elling bearing in this alternative embodiment is 
produced by the flange 66 striking the bearing. 
The bearing 5 within sea chest cover is a lig 

num vitae bearing similar in construction to the 
lignum vitae bearing portion of the travelling 
bearing and, as shown in the drawings, has 
mounted thereupon a quick closing gate valve 
83 with stuffing box 84 included. The stufting 
box is so adjusted that the packing these is 

35 
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mentality, it is evident that any desired, auto 
natic and complete control of the acoustical in 
Strumentality may be obtained by proper initial 
adjustment of the travelling nuts, along their 
respective shafts. 
A limit switch of the travelling nut type for 

restricting the rotation of the shaft 4 to any de 
sired number of revolutions in either direction to 
thus prevent injury to the cable 58 by excessive 
rotation of the shaft is identified in the drawings 
by the reference character e. The screw 
threaded shaft 92 of this switch is driven by 
&he level gears (3, 94 from the same reduction 
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gearing within the housing 52 that drives the 
training shaft 48. The travelling nuts 05, O6 
which are movable along the shaft 92 control 
their respective toggle switches O7, C8, which 
are incorporated in proper relay circuits of the 
control system to be described hereinafter. Since 
this limit switch in other respects is identical with . 
switch 86 no further description thereof is 
deemed necessary. 
A connection box 99 is provided with Suitable 

terminals for the necessary ship's connections 
and with wire connections to the hoisting and 
lowering, light indicating and training limit 
switches. It is to be emphasized at this point that 
the motor platform 2 need not be supported 
from the Sea, chest cover 3 in the manner shown 
in the drawings since it might be equally well Sup 
ported from any part of the ship's frame as de 
sired. Furthermore, it is not essential that the 
sea, chest have a cylindrical shape. Its croSS 
sectional area, may under some circumstances be 
rectangular in contour where the construction 
of the vessel in which it is installed SO requires. 
The electrical system for controlling the hoist 

ing or lowering and training motors is shown 
schematically in Fig. 4 of the drawings wherein 

8a, b, c designate the 3-phase mains 
which serve to supply the alternating current. 
The hoisting and lowering motor 5, which is of a 
3-phase, squirrel cage induction type, is adapted 
for connection to the current mains by means of 
the magnetically operated three-pole double 
throw Switch . This Switch includes two Sets 
of stationary contacts identified by the reference 
characters 2h and 3-l respectively which are 
adapted to be selectively engaged by the mov 
able contacts A. These latter contacts are nor 
mally spring biased to a position midway between 
the stationary contacts and are simultaneously 
moved into engagement with either set of Station 
ary contacts by the armature f f 5 and the Sole 
noids 6 and All cooperating therewith. Thus 
when the solenoid 6 is energized the movable 
contacts & will engage the stationary contacts 
i2h, with the result that the motor 3 will be 
energized in such a direction as to cause a hoist 
ing or raising of the acoustical instrumentality 6. 
Conversely, energization of the solenoid re 
Sults in an engagement of the movable contacts 

4 with the stationary contacts 3-1 with at 
tendant reversal of phase rotation in the motor 5 
and hence reversal in its direction of rotation, 
thus causing a lowering of the acoustical instru 
mentality 6. 
The training motor 53 is a 3-phase, squirrel 

cage induction type provided with separate high 
Speed and low speed windings, its connection to 
the 3-phase current mains Oa, Ob, Oc being 
effected by the magnetically operated 3-pole 
double-throw switches f8 and 9. The switch 
i 9 is identical in construction and operation with 
the Switch previously described and includes 
two sets of stationary contacts 20r, 2-l 
adapted to be selectively engaged by the movable 
contacts 22 which are normally spring biased to 
a position midway therebetween and controlled 
in their movements by the armature 23 cooper 
ating with solenoids 26 and 25. The Sole func 
tion of the switch S is to insure the connection 
of the desired winding of the motor 53 in circuit. 
and for accomplishing this purpose includes two 
sets of stationary contacts 26f, 27s adapted to 
be selectively engaged by movable contacts 28 
controlled by the armature 29 and cooperating 
solenoids 30, 13. Since the switch 9 controls 

5 
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push-button Switch 
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S 
the starting and stopping of the notor 53 as well 
as its direction of rotation and the switch. 8 
insures the connection of the desired winding in 
circuit, it is evident that complete speed and di 
rectional control of the motor 53 is had. 
The limit switch 88 is shown Schematically with 

the screw-threaded shaft 88, the travelling nuts 
9, 9 and the toggle switches 9, 98 controlled 
respectively thereby. The toggle switch 98 when 
bridging its stationary contacts completes a cir 
cuit through an electric iamp 32G located at 
the remote control panel for indicating when the 
acoustical instrumentality 6 is housed. Electric 
lanp 33R similarly located is employed for ad 
vising the operator when the acoustical instru 
mentality has substantially reached its extended 
or most outward position, the energization of this 
lamp being controlled by the toggle Switch 97 and 
its cooperating stationary contacts. In the lower 
portion of the limit switch 86 there are shown 
schematically the screw-threaded shaft 89, the 
travelling nuts 92, 93 and the toggle switches 99 
and 36 controlled respectively thereby. The 
switch 200 serves to control the relay circuit 
which includes the solenoid 6 and the Switch 
99, the relay circuit, which includes the solenoid 

. 
A two element push-button station 34 which 

may be remotely positioned is provided for con 
trolling the energization of the solenoids 6, 
of the switch and includes a spring biased 

35, for controlling the 
downward movement of the acoustical instru 
mentality and a spring biased push-button Switch 
38H for controlling the hoisting or upward move 
ment thereof. The switches 3S, and 36H in 
clude upper and lower novable contacts 35, 
335' and 6 33’, 86' respectively, the lower mov 
able contacts 35' and 36' being normally 
spring biased into engagement with their station 
ary contacts. 
The limit switch for restricting the rotation of 

the shaft 6 to any desired number of revolutions 
in either direction to thus prevent injury to the 
cable 53 by excessive rotation of the shaft is sche 
matically represented at 0. The toggle switch 
of thereof controls the relay circuit which in 

cludes the solenoid 28 and the toggle Switch 
98 the relay circuit which includes the solenoid 
25, the said toggle switches being actuated by 
the travelling nuts 05 and 06 respectively which 
are mounted for movement On the Screw thread 
ed shaft 92. 
For controlling the energization of the solenoids 

a 24 and 25 of the switch is there is provided a 
two element push-button station 37 which may 
be remotely positioned and which includes a 
spring biased push-button switch 38R for con 
trolling what may be arbitrarily termed the right 
handed rotation of the acoustical instrumental 
ity and a spring biased push-button switch 39L. 
for controlling what may be arbitrarily termed 
the left-handed rotation of the acoustical instru 
mentality. The switches 38R and 39 are 
formed with upper and lower movable contacts 
ass', 38' and 38', 39' respectively, the lower 
movable contacts 38', 39' being normally 
spring biased into engagement with their station 
ary contacts. 
A single element push-button station 60 which 

may be remotely positioned serves to control 
switch 8 and for this purpose includes a single 
movable contact 4 , stationary contacts 3F 
and sationary contacts $2S with which latter 



S 
contacts the movable contact 4 is normally in 
Spring biased engagement. 
The precise mode of operation of my invention 

may best be appreciated by considering the vari 
OS movements of translation and rotation which 
the acoustical instrumentality performs in use. 
Let it be assumed that the acoustical instrumen 
tality is in its housed or raised position as shown 
in Fig.1 of the drawings and that it is desired to 
lower the same to an operative and extended 
position below the keel of the vessel. In this as 
Sumed position the toggle switch 98 of the limit 
switch 86 bridges its stationary contacts thus clos 
ing a circuit from current main f Oa, switch 98, 
lamp f$2G, current main if OB and thence back 
to the source. Lamp 32G may be green in color 
and advises the operator that the acoustical in 
strumentality is housed within the sea chest. 
Toggle switch. 9 is spaced from its stationary 
contacts, when the acoustical instrumentality is 
housed, thus preventing closure of the circuit in 
cluding the lamp 33R. The toggle switch 99 of 
the limit switch 86 bridges its stationary con 
tacts while the toggle switch f(0) is spaced from 
its stationary contacts. When it is now desired 
to lower the acoustical instrumentality to an ex 
tended and operative position the switch 35L in 
the push-button station 34 is depressed resulting 

... in the closure of a relay circuit which extends 
from current main f Oa through toggle switch 99, 
movable contact 35 of switch 35L, lower nor 
mally closed movable contact 36' of switch 36H 
to relay of switch and thence to current 
main OB. The energization of solenoid re 
Sults in an engagement of the movable contacts 
4 with the stationary contacts 3-2 of the 

Switch f with attendant energization of the 
motor 5 from the current mains Oa, Ob, c 
to cause a lowering of the acoustical instrumen 
tality. Simultaneously with the rotation of the 
notor 5 the screw threaded shafts 88 and 89 of 
the limit switch 86 are set in motion and the mov 
able nuts 90, 9, 92 and 93 begin their travel 
along their respective shafts. Shortly after the 
motor 5 is set in operation the travelling nut 

trips its toggle switch 98 to cause an interrup 
tion of the circuit including the lamp 32G. Also 
the toggle switch AOC which was spaced from its 
stationary contacts while the acoustical instru 
mentality was in its uppermost and housed posi 
tion is tripped by its travelling nut 93 to cause 
the same to bridge its stationary contacts shortly 
after the beginning of the motor rotation. As 
long as the switch. 35L, is depressed the motor 

continues to rotate and concurrently therewith 
the travelling nuts 90, 96, 92 and 93 proceed in 
their movements along their respective shafts 88 
and 89. The nut 92 is so adjusted that when the 
acoustical instrumentality 6 has substantially 
reached its operative and extended position it will 
trip its toggle switch 99 to an open position 
thereby interrupting the current flow in the re 
lay circuit including the solenoid f f and caus 
ing deemergization of the motor A5 by opening of 
the switch . The nut 90 may be so adjusted 
that shortly before the opening of the toggle 
Switch 99 it trips the toggle switch 9 to a closed 
position thereby completing a circuit from the 
main ea through switch 97, a lamp 33R and 
Current main Ob to advise the operator that 
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and is desirous of retracting the same from its 
extended position to a housed position within the 
Sea, chest, he depresses the switch H of the 
push-button control station 3. As a result 
thereof a relay circuit extending fron inain ea. 
through toggle switch 00, movable contact 36" 
of switch 36H, closed annular switch 59, lower 
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the acoustical instrumentality has reached the 
desired position. The lamp 33R may for this 
purpose be ared lamp. 
When now the operator has finished his ex 

ploration with the acoustical instrumentality 6 75 

normally closed and movable contact 35' of 
Switch 35L, and solenoid f of switch f to 
current main fob is completed. Energization of 
the Solenoid results in the engagement of the 
movable contacts f4. With the stationary con 
tacts 2h thus causing energization of the motor 
5 but in a reversed direction from that previ 

Ously had because of a reversed phase rotation. 
As the motor 5 rotates and the acoustical in 
strumentality moves upwardly toward its housed 
position, the shafts 88 and 89 rotate therewith 
but in a direction which is reversed from the One 
previously described in the downward movement 
of the instrumentality. Thus the nuts 90, 9, 92, 
93 now move toward the right. Hence, shortly 
after the beginning of the upward movement of 
the instrumentality the nut 90 trips its toggle 
switch 97 to an open position thereby interrupting 
the energization of the red lamp 83R and ad 
vising the operator that the instrumentality is 
no longer in its extended and operative position; 
also the travelling nut 92 trips its toggle switch 
99 to a closed position. The nut 93 is so adjusted 
that when the acoustical instrumentality has sub 
stantially reached its housed position within the 
Sea chest it will operate to trip the toggle switch 
00 to an open position with the result that the 

relay circuit previously described and including 
the Solenoid 6 is interrupted and the motor 5 
de-energized. Shortly before the arrival of the 
acoustical instrumentality at its housed position 
the travelling nut 9 trips the toggle switch 98 
to its original closed position, thereby again re 
establishing the lamp circuit which includes the 
lamp. 32G to advise the operator at the remote 
Control panel that the acoustical instrumentality 
is properly housed. 
The annular Switch 59, as pointed out herein 

before, is rigidly connected to and rotates with 
the shaft 4 with the result that the acoustical in 
strumentality can only be hoisted or raised when 
it has attained a predetermined angle of train. 
As shown in Fig. 4 of the drawings the brushes 
of the annular switch are in contact with the 
movable and electrically conductive portion 
thereof thus permitting the energization of the 
relay circuit which controls the hoisting of the 
instrumentality. Such an arrangement is desir 
able if the sea chest employed is rectangular in 
C SS-Section, thus necessitating a proper posi 
tioning of the instrumentality prior to its entry 
therein. Also under certain circumstances it may 
be desirable to hoist the acoustical instrumental 
ity Only when it has attained a predetermined 
angle of train. It is to be emphasized, however, 
that the use of the annular Switch. 9 is not abs 
solutely essential and that it may be omitted 
Where desired, thus enabling a hoisting or raising 
of the acoustical instrumentality independently 
Of its angle of train. 
Suppose now that with the acoustical instru 

mentality in its extended position it is desired to 
train the same in what may be arbitrarily termed 
a right-handed direction at a slow speed, it be 
ing assumed that the acoustical instrumentality 
has been trained to its farthest position in a left 
handed direction. It will be observed that With 
the acoustical instrumentality in its extended po 



ases, as 
sition that the toggle switch 8 is in engagement 
with its stationary contacts, thus making possible 
a connection of the current main a with the 
limit switch (, push-button stations 3, 40 
and the Switches controlled thereby. In other 
Words, energization of the motor 53 and hence 
training of the acoustical instrumentality is only 
possible when the acoustical instrumentality is in 
an extended and operative position. However, 
this arrangeanent is not indispensable and by sev 
ering the connection of the conductor 44 to the 
stationary contact 45 of the limit switch 86 and 
reconnecting the conductor fé directly to the 
current main if a. it is possible to train the 
acoustical instrumentality in any direction re 
gardless of its longitudinal position. 

Since the switch is of the push-button control 
station 40 is normally in engagement with its 
stationary contacts 42S a relay circuit will be 
closed from current nain a through toggle 
Switch 9, contacts $2S, Switch 4, Solenoid 3 
and thence to current main (b. Energization 
of Solenoid 3? causes the movable contacts 28 
of switch 8 to engage the stationary contacts 
2s thereof thereby, as a preparatory step, se 

lecting the low speed winding of the motor 53 for 
Subsequent energization. 
With the acoustical instrumentality now 

turned to its farthest position in a left-handed 
direction and it being desired to cause rotation 
of the acoustical instrumentality in a right 
handed direction, it will first be observed that 
the toggle Switch G is bridging its stationary 
contacts and that the switch 08 is spaced from 
its corresponding stationary contacts. If now, 
the Switch 38R of the push-button station f37 
is depressed a control circuit will be established 
which extends from current main a through 
toggle Switch 97, toggle switch 07, movable con 
tacts 38' of switch 38R, lower movable and 
normally closed contact 39' of switch 39, 
Solenoid 2.É, and thence to current main 66b. 
Energization of solenoid 24 results in an en 
gagement of the movable contacts 22 with the 
stationary contacts 2 r of switch a 9 with at 
tendant energization of the low speed winding of 
motor 53 by the current mains Ga, b, Oc. 
Rotation of the motor 53 is accompanied by ro 
tation of the threaded shaft 2 of the limit 
Switch along which the nuts 05, O6 travel. 
Shortly after the energization of the motor 53 
the travelling nut 0.6 trips its toggle switch O8 to 
a closed position. The nut 05 is so adjusted that 
when the acoustical instrumentality has been 
trained through the desired number of revolu 
tions it will cause a tripping of the toggle switch 

to an open position thereby interrupting the 
current flow in the relay circuit including the 
Solenoid 24, and causing de-energizetion of thu 
motor 53. 

If rotation of the acoustical instrumentality in 
a left-handed direction is now desired, switch 
39 of the push-button station 3 is depressed. 
A relay circuit is at once established which ex 
tends from the current main a, toggle switch. 
97, toggle Switch 08, lower movable contact 38' 
of Switch f38R, movable contact 39", solenoid 
25 and thence to the current main fa. En 

ergized Solenoid 25 causes the novable contacts 
22 to engage the stationary contacts 2 -l of the 

switch 9 thereby reversing the phase rotation 
of the motor 53 and hence its direction of rota 
tion. The Screw threaded shaft 2 of the limit 
switch now rotates in a reverse direction with 
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the result that shortly after the energization of 
the motor 53 the travelling nut 5 trips the 
toggle switch 0 to a closed position. When the 
acoustical instrumentality has been trained the 
desired number of revolutions in a left-handed 
direction the nut 06 by reason of a prior adjust 
ment trips the toggle Switch 08 to an open po 
sition, with attendant interruption of the relay 
circuit including the Solenoid 25 and consequent 
de-energization of the motor 53. It is evident 
that the aforementioned excursions of rotation 
may be accomplished at a greater Speed by de 
pressing the switch of the push-button Con 
trol station 89 to cause the same to engage the 
stationary contacts (43F. The engagement of 
these latter contacts by the Switch is results in 
the energization of a relay circuit extending from 
current main Oa toggle switch SE, SWitch 6f, 
contacts 43F, solenoid 30 and thence to the cur 
rent main 0B. Energization of solenoid 30 
causes the movable contacts 28 of Switch to 
engage the stationary contacts 26f thereof thus 
connecting the high speed winding of the motor 
53 to the switch 9 preparatory for connection 
to the current mains Oa, b, ic. 
While I have shown and described alternating 

current motors and an alternating control circuit 
or system therefore for attaining the ends of my 
illnvention I do not desire to be restricted thereto 
since direct current motors of any Suitable de 
sign and rating and direct current control Sys 
tems therefore may be employed to accomplish 
the ends sought in an equally effective manner. 
According to the provisions of the patent 

statutes I have set forth the printiple and mode 
of operation of my invention and have illustrated 
and described what I now conside to represent 
its best embodiment. However, E desire to have 
it understood that within the Scope of the ap 
pended claims, the invention may be practiced 
otherwise than as specifically illustrated and de 
Scribed. 
The invention herein described and claimed 

may be used and/or manufactured by or for the 
Government of the United States of America, for 
governmental purposes without the payment of 
any royalties thereon or therefor. 

I cairn: 
1. An acoustical apparatus comprising in con 

bination a partition, a member extending through 
said partition and movable with respect thereto, 
said member having an acoustical instrumen 

C 

tality at one end and a support mounted trans 
versely of said member at the other end thereof, 
said acoustical instrumentality and support be 
ing secured to said member so as to be movable 
therewith, means for guiding said Support, a plu 
rality of chains secured to and extending cut 
wardly of said support from both sides thereof, 
sprockets on each side of said support and in 
mesh with said chains, an electric motor me 
chanically coupled to all sprockets on One side 
of said support and, means operable to energize 
said motor to thereby impart translatory move 
ment to said acoustical instrumentality. 

2. An acoustical apparatus comprising in coin 
bination a partition, a member extending through 
said partition and movable with respect thereto, 
said member having an acoustical instrumentality 
at one end and a support mounted transversely 
of said member ai; the other end thereof, said 
acoustical instrumentality and Support being Se 
cured to said member so as to be movable there 
with, means for guiding said Support, a plurality 
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of chains secured to and extending outwardly of 
said Support from both sides thereof, sprockets 
on each side of said support and in mesh with 
Said chains, an electric motor mechanically cou 
pled to all sprockets on one side of said support, 
means operable to energize said motor to thereby 
in part translatory movement to said acoustical 
instrumentality, and means for rendering said 
Second mentioned means inoperative upon the 
completion of a predetermined movement of 
translation by said instrumentality. 

3. An acoustical apparatus comprising in 
combination a partition, a member extending 
through said partition and movable with respect 
thereto, said member having an acoustical in 
Strumentality at one end and a Support mount 
ed transversely of said member at the other end 
thereof, said acoustical instrumentality and sup 
port being secured to said member so as to be 
movable thereWith, means for guiding said sup 
port, a plurality of chains Secured to and ex 
tending outwardly of said support from both 
sides thereof, sprockets on each side of said 
Support and in mesh with said chains, an elec 
tric motor mechanically coupled to all sprockets 
on One side of said support, means operable to 
energize said motor to thereby impart trans 
latory movement to said acoustical instru 
mentality, and means mechanically coupled to 
Said motor for rendering said second mentioned 
means inoperative upon the completion of a 
predetermined movement of translation by said 
instrumentality. 

4. An acoustical apparatus comprising in 
combination a chamber open at One end, a mem 
ber extending through the end wall of said 
chamber and movable with respect thereto, said 
member having an acoustical instrumentality at 
one end and a support mounted transversely of 
Said member at the other end thereof, Said 
acoustical instrumentality and support being Se 
cured to said member so as to be movable there 
with, a travelling bearing interposed between 
and in contact with said member and the side 
wall of said chamber, means for guiding said 
Support, a plurality of chains secured to and 
extending outwardly of said support from both 
sides thereof, sprockets on each side of said sup 
port and in mesh with said chains, an electric 
motor mechanically coupled to all sprockets on 
one side of said support and means operable to 
energize said motor to cause the same to extend 
or retract the said instrumentality from or to 
Within said chamber. 

5. An acoustical apparatus comprising in 
combination a chamber open at one end, a 
member extending through the end wall of said 
chamber and movable with respect thereto, said 
member having an acoustical instrumentality at 
one end and a support mounted transversely of 
said member at the other end thereof, said 
acoustical instrumentality and support being 
Secured to said member SO as to be movable 
therewith, a travelling bearing interposed be 
tween and in contact with said member and the 
side wall of said chamber, means for guiding 
Said support, a plurality of chains secured to 
and extending outwardly of said support from 
both sides thereof, sprockets on each side of 
said support and in mesh with said chains, an 
electric motor mechanically coupled to all 
Sprockets on one side of said support, means 
operable to energize said notor to cause the same 
to extend or retract the said instrumentality 
from or to within said chamber, and means for 
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rendering said second mentioned means inoper 
ative upon the completion of a predetermined 
movement of translation by said instrumentality. 

6. An acoustical apparatus comprising in 
combination a chamber open at one end, a mem 
ber extending through the end wall of said 
chamber and movable with respect thereto, said 
member having an acoustical instrumentality at 
one end and a support mounted transversely of . 
said member at the other end thereof, said 
acoustical instrumentality and support being se 
cured to said member so as to be movable there 
with, a travelling bearing interposed between 
and in contact with said member and the side 
Wall of Said chamber, and means operable to in 
part movement to said support. 

7. An acoustical apparatus comprising in 
combination a chamber open at one end, a 
member extending through the end wall of said 
chamber and movable with respect thereto, said 
member having an acoustical instrumentality at . 
one end and a support mounted transversely of 
said member at the other end thereof, said 
acoustical instrumentality and support being 
Secured to said member so as to be movable 
therewith, a travelling bearing interposed be 
tween and in contact with said member and the 
side wall of said chamber, means operable to 
in part movement to said Support, and means 
for rendering said first mentioned means in 
operative upon the completion of a predeter 
mined movement of translation by said instru mentality. 

8. An acoustical apparatus comprising in 
combination a partition, a member extending 
through said partition and movable with respect 
thereto, a Support, one end of said member be 
ing rotatably mounted on said support, an 
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acoustical instrumentality secured to said mem 
ber at the other end thereof, a gear secured to 
said member and in meshing engagement with a 
second gear rotatably mounted on said support, 
a shaft splined to said second mentioned gear, a 
plural speed electric motor mechanically cou 
pled to said shaft, means operable to selectively 
energize said notor to cause the same to rotate 
at one of a plurality of speeds and means for 
rendering said first mentioned means inoper 
ative upon the completion of a predetermined 
movement of rotation by said instrumentality. 

9. An acoustical apparatus comprising in com 
bination a partition, a member extending through 
said partition and movable with respect thereto, 
a support, one end of said member being rotatably 
mounted on said support, an acoustical instru 
mentality secured to said member at the other 
end thereof, a gear secured to said member and 
in meshing engagement with a second gear rotat 
ably mounted on said support, a shaft splined to 
said second mentioned gear, a plural speed elec 
tric motor mechanically coupled to said shaft, 
means operable to selectively energize said motor 
to cause the same to rotate at one of a plurality 
of speeds, and means mechanically coupled to 
said motor for rendering said first mentioned 
means inoperative upon the completion of a pre 
determined movement of rotation by said instru 
mentality. 

10. An acoustical apparatus comprising in 
70 combination a partition, a member extending 

s 

through said partition and movable with respect 
thereto, a support, one end of said member be 
ing rotatably mounted on said support, an acous 
tical instrumentality secured to said member at 
the other end thereof, an electric motor mechani 
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cally coupled to said member, and means operable 
to energize said motor to thereby impart rotary 
movement to said acoustical instrumentality. 

11. An acoustical apparatus comprising in 
combination a partition, a member extending 
through Said partition and movable with respect 
thereto, a support, one end of said member being 
rotatably mounted on Said support, an acoustical 
instrumentality secured to said member at the 
other end thereof, an electric motor mechanically 
coupled to said member, means operable to ener 
gize said motor to thereby impart rotary move 
ment to said acoustical instrumentality and 
means for rendering said first mentioned means 
inoperative upon the completion of a predeter 
mined movement of rotation by said instrumen 
tality. 

12. An acoustical apparatus comprising, in com 
bination a partition, a member extending through 
said partition and movable with respect thereto, 
a Support, one end of said member being rotatably 
mounted on said support, an acoustical instru 
mentality secured to said member at the other 
end thereof, means operable to impart rotary 
movement to said member, and means controlled 
by said member for indicating the magnitude of 
rotation of said instrumentality at a remote point. 

13. An acoustical apparatus comprising in con 
bination a partition, a member extending through 
Said partition and movable with respect thereto, 
a support, one end of said member being rotat 
ably mounted on said support, an acoustical in 
strumentality secured to said member at the 
other end thereof, means operable to impart 
rotary movement to said member, and means for 
rendering said first mentioned means inopera 
tive upon the completion of a predetermined 
movement of rotation by said instrumentality. 

14. An acoustical apparatus comprising in coin 
bination a chamber Opera at one end, a neioar 
extending through the end wall of said chamber 
and movable with respect thereto, a support, one 
end of said member being rotatably mounted on 
said support, an acoustical instrumentality se 
cured to said member at the other end thereof, 
a travelling bearing interposed between and in 
contact with said member and the side Walls of 
said chamber, means for guiding said support, a 
plurality of chains Secured to Said support and 
meshing with Sprockets on each side of said Sup 
port, an electric motor mechanically coupled to 
all sprockets on one side of said support, a gear 
secured to said member and in meshing engage 
ment with a second gear rotatably mounted. On 
said support, a splined shaft in sliding engage 
ment with said second mentioned gear, a second 
electric motor mechanically coupled to said shaft, 
means operable to selectively energize, said first 
and second mentioned motors to cause the same 
to rotate in either one of two directions whereby 
to impart either translatory or rotary movement 
to said instrumentality in either One of two di 
rections, and means for rendering said second 
mentioned means inoperative upon the compie 
tion of predetermined movements of translation 
and rotation by said instrumentality. 

15. An acoustical apparatus comprising in con 
bination a chamber open at One end, a member 
extending through the end wall of said chamber 
and movable with respect thereto, a Support, one 
end of said member being rotatably mounted on 
said support, an acoustical instrumentality Se 
cured to said member at the other end thereof, a 
travelling bearing interposed between and in con 
tact with said member and the side walls of Said 
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chamber, means for guiding said support, a plu 
rality of chains secured to said support and mesh 
ing with Sprockets on each side of Said support, 
an electric motor mechanically coupled to all 
Sprockets on one side of said support, a gear 
secured to Said member and in meshing engage 
ment with a second gear rotatably mounted on 
said Support, a Splined shaft in sliding engage 
ment with said Second mentioned gear, a Second 
electric motor mechanically coupled to said sha, 
neans operable to energize Said first and Second 
mentioned motors, and means mechanically couie 
pled to Said motors for rendering said second 
Inentioned means inoperative upon the comple 
tion of predetermined movements of translation 
and rotation by Said instrumentality. 

16. An acoustical apparatus compising in con 
bination a chamber open at one end, a nerger 
extending through the end wall of said charise 
and movable with respect thereto, a support, os 
end of said member being rotatably mounted. C). 
said support, an acoustical instrumentality sea 
cured to said member at the other end thereof, a 
travelling bearing interposed between and in COil 
tact with said member and the side Wais of Said 
chamber, means for guiding Said Support, a plu 
rality of chains Secured to said support and mesh 
ing with Sprockets on each side of Saidi Support, 
an electric motor mechanically coupled to all 
Sprockets on One side of Said support, a gear Sea 
cured to said member and in meshing engagee 
ment with a second gear rotatably mounted on 
said Support, a Splined shaft in sliding engage 
ment with said Second mentioned gear, 2, Second 
electric motor mechanically coupled to said S.2.f. 
and means operable to selectively energize Said 
first and Second mentioned SotoS. 

it. An acoustical apparatus comprising in COIs 
bination a partition, a member extending throtzg. 
said partition and movable with respect thereto, 
a support, one end of Said Inenbei being rotate 
ably mounted on said Support, an acoustical ill 
strumentality Secured to said member at the 
other end thereof, means operable to impa. 
translatory movement to Said Support and rotasy 
movement to Said member, and means for rea 
motely indicating the position of Said instrunkere 
tality as well as its magnitude of rotation. 

i8. An acoustical apparatus comprising in conna 
bination an acoustical instrumentality, means 
operable to impart translatory and rotary nove 
ment to said instrumentality and means for re 
motely indicating the translatory position of Said 
instrumentality as well as its magnitude of ro 
tation. 

9. An acoustical apparatus comprising in Cons 
bination an acoustical instrumentality, means 
operable to impart translatory and rotary move 
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ment to said instrumentality in either of a plus 
rality of directions and means for rendering said: 
first mentioned means inoperative upon the con 
pletion of predetermined movements of transia 
tion and rotation by said instrumentality. 

20. An acoustical apparatus comprising in con 
bination an acoustical instrumentality, means 
operable to impart translatory and rotary nover 
ment to said instrumentality in either of 8 plus 
rality of directions, means for rendering Sald first 
mentioned means incperative upon the Compe 
tion of predetermined movements of transiation 
and rotation by said instrumentality, and means 
for indicating the position of said instrumentality 
as well as its magnitude of rotation. 

21. An acoustical apparatus comprising in Con 
bination an acoustical instrumentality, means 
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operable to impart rotary movement to said in 
strumentality in either of a plurality of directions 
and means for rendering said first mentioned 
means inoperative upon the completion of a pre 
determined movement of rotation by Said instru 
mentality. 

22. An acoustical apparatus comprising in com 
bination an acoustical instrumentality, means Op 
erable to impart translatory movement to said 
instrumentality in either of a plurality of direc 
tions to thus move said instrumentality to either 
an extended or retracted position, and means 
operable to impart rotary movement to said in 
strumentality in either of a plurality of direc 
tions only When Said instrumentality has substan 
tially reached an extended position. 

23. An acoustical apparatus comprising in com 
bination an acoustical instrumentality, means 
operable to impart rotary movement to Said in 
strumentality in either of a plurality of direc 
tions and means operable to impart translatory 
movement to Said instrumentality in either of a 
plurality of directions to thus move said instru 
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mentality to either an extended or retracted . 
position, said last mentioned means being oper 
able to move said instrumentality to a retracted 
position only when said instrumentality has at 
tained a predetermined angular position. 

24. An acoustical apparatus comprising in Com 
bination an acoustical instrumentality, means 
operable to impart rotary movement to said in 
strumentality in either of a plurality of direc 
tions and means operable to impart translatory 
movement to said instrumentality in either of a 
plurality of directions to thus move said instru 
mentality to either an extended or retracted posi 
tion, said first mentioned means being operable 
to impart rotary movement to said instrumen 
tality in either of a plurality of directions only 
when said instrumentality has substantially 
reached an extended position and said last men 
tioned means being operable to move Said in 
strumentality to a retracted position only when 
the said instrumentality has attained a prede 
termined angular position. 

25. An acoustical apparatus comprising in Com 
bination an acoustical instrumentality, means op 
erable to impart rotary movement to said instru 
mentality, and means for rendering said first 
mentioned means inoperative upon the Comple 
tion of a predetermined movement of rotation by 
said instrumentality. 

26. An acoustical apparatus comprising in com 
bination an acoustical instrumentality, means Op 
erable to impart rotary movement of either of a 
plurality of speeds to said instrumentality; and 
means for rendering said first mentioned means 
inoperative upon the completion of a predeter 
mined movement of rotation by said instrumen 
tality. 

27. An acoustical apparatus comprising in com 
bination an acoustical instrumentality, means 
operable to impart translatory and rotary move 
ment to said instrumentality, and means for ren 
dering Said first mentioned means inoperative up 
On the completion of predetermined movements 
of translation and rotation by said instrumen 
tality. 

28. An acoustical apparatus comprising in com 
bination an acoustical instrumentality, means op 
erable to impart rotary movement to said instru 
mentality, means for rendering said first men 
tioned means inoperative upon the completion of 
a predetermined movement of rotation by Said 
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instrumentality and means for indicating the 
magnitute of rotation of said instrumentality. 

29. An acoustical apparatus comprising in Com 
bination an acoustical instrumentality, means Op 
erable to impart rotary movement to said instru 
mentality, means for rendering said first men 
tioned means inoperative upon the completion of 
a predetermined movement of rotation by said 
instrumentality and means for indicating the 
magnitude of rotation of said instrumentality at 
a remote point. 

30. An acoustical apparatus comprising in con 
bination an acoustical instrumentality, means op 
erable to impart rotary movement to said instru 
mentality, means for rendering said first men 
tioned means inoperative upon the completion of 
a predetermined movement of rotation by said in 
strumentality, means for indicating the magni 
tude of rotation of said instrumentality and 
means for repeating the indication of Said indi 
Cating means at a remote point. 

3i. An acoustical apparatus comprising in com 
bination an acoustical instrumentality, means op 
erable to impart rotary movement to said instru 
mentality, and means for indicating the magni 
tude of rotation of said instrumentality at a 
remote point. 

32. An acoustical apparatus comprising in com 
bination an acoustical instrumentality, means 
operable to impart rotary movement to said in 
strumentality, means for indicating the magni 
tude of rotation of said instrumentality and 
means for repeating the indication of said indi 
cating means at a remote point. 

33. An acoustical apparatus comprising in com 
bination an acoustical instrumentality, means 
operable to impart translatory movement to said 
instrumentality, and means operable to impart 
rotary movement to said instrumentality only 
upon the completion of a predetermined move 
ment of translation by said instrumentality. 

34. An acoustical apparatus comprising in com 
bination an acoustical instrumentality, means 
operable to impart translatory movement to said 
instrumentality, means operable to impart rotary 
movement to said instrumentality only upon the 
completion of a predetermined movement of 
translation by said instrumentality, and means 
for rendering said first and second mentioned 
means inoperative upon the completion of prede 
termined movements of translation and rotation 
by said instrumentality. 

35. An acoustical apparatus comprising in com 
bination an acoustical instrumentality, means 
operable to impart translatory movement to said 
instrumentality to move the same from a position 
of rest to a position outwardly thereof, and means 
Operable to impart rotary movement to said in 
strumentality only when said instrumentality has 
Substantially reached its outward position. 

36. An acoustical apparatus comprising in com 
bination an acoustical instrumentality, means 
operable to impart translatory movement to said 
instrumentality to move the same from a position 
of rest to a position outwardly thereof, means 
operable to impart rotary movement to said in 
strumentality only when said instrumentality has 
substantially reached its outward position, and 
means for rendering said first and second men 
tioned means inoperative upon the completion of 
predetermined movements of translation and ro 
tation by said instrumentality. 

37. An acoustical apparatus comprising in com 
bination an acoustical instrumentality, means 
operable to impart rotary movement to said in 
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strumentality and means operable to impart 
translatory movement to said instrumentality 
only when the same has attained a predetermined 
angular position. 

38. An acoustical apparatus comprising in Com 
bination an acoustical instrumentality, means 
operable to impart rotary movement to said in 
strumentality, means operable to impart transla 
tory movement to said instrumentality only when 
the same has attained a predetermined angular 
position, and means fol' rendering Said first and 
second ninentioned means inoperative upon the 
completion of predetermined movements of 
translation and rotation by said instrumentality. 

39. An acoustical apparatus comprising in con 
bination an acoustical instrumentality, means Op 
erable to impart rotary movement to said instru 
mentality, means operable to impart translatory 
movement to said instrumentality to move the 
same from a position of rest to a position in 
wardly thereof and being operative to accom 
plish the aforesaid function only when the said 
instrumentality has attained a predetermined an 
gular position, - 

40. An acoustical apparatus comprising in Com 
bination an acoustical instrumentality, means op 
erable to impart rotary movement to said in 
strumentality, means operable to inpart trans 
latory movement to said instrumentality to move 
the same from a position of rest to a position 
inwardly thereof and being operative to accom 
plish the aforesaid function only when the said 
instrumentality has attained a predetermined an 
gular position, and means for rendering said first 
and Second mentioned means inoperative upon 
the completion of predetermined movements of 
translation and rotation by said instrumentality. 
4. An acoustical apparatus comprising in com 

bination a partition, a member extending through 
said partition and movable with respect thereto, 
said member having an acoustical instrumentality 
at one end and a Support mounted transversely 
of said member at the other end thereof, said 
acoustical instrumentality and support being se 
cured to said member so as to be movable there 
with, translating means secured to and extending 
outwardly of said support from both sides thereof, 
revolvable means on both sides of said support 
for guiding said first mentioned means, and 
rearras Operable to impart movement to said first 
Inerationed means whereby to set the support, the 

Eber and acoustical instrumentality into no 

42. An acoustical apparatus comprising in com 
bination a partition, a member extending through 
said partition and movable with respect thereto, 
said member having an acoustical instrumental 
ity at One end and a support mounted transverse 
ly of Said member at the other end thereof, said 
acoustical instrumentality and said support being 
secured to said member so as to be movable there 
with, at least one chain secured to and extending 
outwardly of said support from both sides there 
of, a sprocket. On each side of Said Support and 
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in mesh with. Said chain, and means operable 
to impart movement to one of said sprockets 
whereby to set the chain, the support, the mem 
ber and acoustical instrumentality into motion. 

43. An acoustical apparatus comprising in Com 
bination a partition, a member extending through 
Said partition and movable with respect thereto, 
said member having an acoustical instrumental 
ity at One end and a support mounted transverse 
ly of said member at the other end thereof, said 
acoustical instrumentality and said support be 
ing secured to said member So as to be movable 
therewith, means for guiding said support, a plu 
rality of chains secured to and extending out 
wardly of said support from both sides thereof, 
sprockets on each side of said support and in 
mesh with said chains, and means operable to 
impart movement to all Sprockets on One side of 
said support whereby to set the chains, the Sup 
port, the member and acoustical instrumentality 
into motion. -- 
44. An acoustical apparatus comprising in com 

bination a partition, a member extending through 
said partition and movable with respect thereto, 
said member having an acoustical instrumentality 
at one end and a support mounted transversely 
of said member at the other end thereof, said 
acoustical instrumentality and said support being 
secured to Said member SO as to be movable there 
with, means for guiding said support, a plurality 
of chains Secured to and extending outwardly of 
said support from both sides thereof, sprockets on 
each side of said support and in mesh with Said 
chains, means operable to impart movement to 
all sprockets on one side of said support where 
by to set the chains, the support, the member 
and acoustical instrumentality into motion, and 
means for rendering said Second mentioned 
means inoperative upon the completion of a pre 
determined movement of translation by Said in 
strumentality. 
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