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This invention relates antenna structures and,more 
particularly,to a multiple whip retractable antenna for 
Submergible VesSels Such as Submarines. 
Antennas for Seagoingvessels,particularly Submarines, 

must be designed to meet numerous requirements not 
ordinarily encountered with normal installations. For 
example,a low frequency antenna mounted on a Sub 
marine should be designed to retract into the Submarine 
hull for protection during a dive and be extended to a 
considerable heightfor operation whenthe submarine has 
Surfaced. When the Submarine is on the Surface and 
the antenna is extended,it must be able to withstand 
high winds andrough Seas,and,during a maximum depth 
dive,it must be able to withstand the high pressures en 
countered and have practicaly no air or oil leakage, 
which would raise the chances of detection. 

Accordingly,it is an object of this invention to pro 
vide a novel retractable antenna for submergible vessels 
Such as Submarines which meets these requirements. 

It is another object of this invention to provide an 
antenna structure for a Submarine and a method of in 
stallingit which can be retractedinto the Submarine hull 
for Safe storage and protection during a depth dive and, 
when extended on the Surface,will operate in high winds 
and rough Seas. 

It is still another object of this invention to provide a 
retractable antenna structure having a Series of telescop 
ing members whichare coupled together by bellows Seals, 

Other objects,features and advantages of the present 
invention will be apparent from the following detailed 
description taken in conjunction with the accompanying 
figures of the drawings,in which: 
FIGURE 1 is a diagrammatic illustration of a retract… 

able antenna Structure constructed in accordance with 
the invention;and 
FIGURES 2-5 are detailed illustrations of Sections of 

the retractable antennastructureillustratedin FIGURE 1, 
As Shown on the drawings: 
With reference to FIGURE 1,there is illustrated an 

antenna structure 10that is mounted in the hull11 of a 
veSSel Such as a Submarine. The Structure 10 includes a 
storage area 12 that is constructed in the hul 11 and 
coupled to two telescoping casings segments 13 and 14, 
Disposed within the inner segment 14is a sliding car… 
riage 15for a plurality of antenna probes 16. This car… 
riage 15is slidably mounted within the casing Segment 
14,the segment 14is slidably mounted within the seg 
ment 13,and the Segment 13 is Sidably mounted within 
the Storage area 12. 
When the Segments are to be retracted from the ex… 

tended position shown in FIGURE 1,a storage pulley 
17is rotated about a shaft 18 which causes a retracting 
cable 19,fastened to the carriage 15,to windup and pull 
the Segments 13 and 14 and the carriage into the Storage 
area12. On the other hand,when the antenna Structure 
10isin the retracted position and is to be extended for 
use,a source of fuid,preferably air,under preSSure,is 
coupled to the interior of the structure through a conduit 
20 and the force of this fluid causes the Segments13 and 
14and the carriage15to slide outwardly. 
An electric cable 21 travels down the center of the 

segmentsand connects the antennaprobes16to a Suitable 
electric circuit Such as a tranSmitter or tuner. 
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2 
The interiors of the area12 and the segments13 and 

14 are cylindrical and the couplings between the sliding 
members of the structure are made watertight by a series 
of Cyindrical belows Seals 22,23 and 24,The outer… 
most Seal 22 prevents water from entering the interior 
of the structure between the storage area 12 and the 
Segment 13,the intermediate Seal23prevents water from 
entering the interior between the Segments 13 and 14, 
and the innermost Seal 24 prevents water from entering 
between the Segment 14 and the carriage 15. 
FIGURES 2—5 are detailed illustrations of this struc 

ture,FIGURE 2 showing the details of the left end 
Section thatincludes the pulley17,FIGURE3 showing 
the details of the Section thatincludes the coupling be 
tweenthe Storage area12and the Segment13,FIGURE4 
showing the details of the section thatincludes the cou 
pling between the two segments 13 and14,and FIGURE 
5 Showing the details of the Section thatincludes the an 
tenna probes 16and the carriage 15. 
The apparatus illustrated in FIGURE 2 is mounted 

within the interior of the hull11 behind the storage area 
12 and includes a container 25thatis fixed to the storage 
area 12 by Suitable means Such as bolts or welding. 
Mounted within this container25is a motorand transmis 
sion box26 which is coupled to drive the cable storage 
pulley17and the retracting cable 19. Thisis preferably 
an electric motor which is coupled to a Suitable source 
of electric power by a coupling27 and a power line 27a 
which are mounted on the container. The retracting 
cable 19 is looped around an idler pulley 28,which is 
mounted on a bracket29,and rests on aguide 30 which 
keep the cable 19 on a Straight line down the center of 
the Segments 13 and 14. 
The container25is made airtight byseals31 between 

this container and the hull 11 and by Seals 32 between 
the container 24 and an acceSS cover 33,whichis fastened 
to a flange 34on the container24 by a plurality of bolts. 
The source of fuid under pressure is fastened to a cou 
pling35and a conduit36,the coupling35 being mounted 
in one Wall of the container 25,When the antenna 
probes 16 are to be extended to their outermost points, 
the fluid Source is turned on and it fills the container 24, 
the storage area12,and the casing Segments13 and 14, 
and forces these elements and the carriage15 outwardly. 
Later when the antenna is to be retracted the pressure 
is withdrawn and electric poweris applied to the electric 
motor drive,The retracting cable 19 then winds up 
around the cable storage pulley 17 and causes the car… 
riage 15 and antenna probes 16 to be drawn into the 
interior of the casing Segment 14 and the two Segments 
13 and 14 to be drawn into the antenna storage area 12. 
The cable 21 which connects to the antenna probes 

16 is preferably a coaxial cable which folows a spiral 
path around the retracting cable 19. The rearward of 
this cable is held in place by a clip 37 thatis fastened 
to the guide 30 stand,and itis electrically coupled to 
a tuner 38 by means of an electrical coupling 39. 
A structural ring 39 is fastened to the casing for the 

storage area by a plurality of bolts 40. Another bolt 41 
extends through the stand for the guide 30,a spacer 42, 
the structural ring 39,and a bellows mountnig ring 43, 
thereby mechanically couping the guide 30 Stand and 
the ring43 to the structural ring39 and the vessel hull. 
The bracket 29 for the idler pulley 28 is also mounted 
on this structural ring. 
A cylindrical bellows seal22is fastened to the bellows 

mounting ring43 by Suitable means Such as welding,and 
two annularseals45and 46are Seated ingrooves formed 
in the structural ring39. These sealsprevent water from 
passingfrom the space on the outside of the bellows Seal 
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44into the container 25,with the result that the interior 
of the vessel and the container are made watertight. 
FIGURE 3 is a detailed illustration of the coupling 

between the casing for the antenna storage area 12 and 
the casing Segment 13. The antenna Storage area 12 in 
cludes a cylindrical bore 50 that receives the cylindrical 
casing Segment 13. The Segment 13 rides on two Sleeve 
bearings 51 and 52,both being fastened to the Segment 
13. Thesetwo bearings may be formedin a continuous 
ring around the segment 13 or they may be a plurality 
of arcuate strips that are spaced at substantialy equal 
angular distances around this Segment. The bearingS 
can be fastened in place by any Suitable means,and the 
bearing52is prevented from moving by a Snap ring55. 
A cylindrical bellows support 56 is threaded into the 

interior surface of the casing Segment13 and is fastened 
directly to the outer end of the bellows Seal 22. The 
innermostend of the bellows Support 56is fastened to a 
second bellows mounting ring57 which Supports the in 
termediate bellows seal 23. The bellows mounting ring 
57is held in place on the bellows support 56 by a por 
tion59whichfitsinto agroove formed in the Support 56, 
and a seal 60 makes the connection between the ring 57 
and the Support 56 watertight. 
Although water may enter the bore 50 in the Space 

betweentheinside ofthestoragearea12and the outside of 
the outermost bellows Seal 22,the interior of the an 
tenna structure is still dry because of the belloWS Seal22 
which is fastened in a watertight manner between the 
outside of the casing Segment 13 and the inside of the 
antenna Storage area 12. 
Aseal bleed 6i is formedin the casing Segment 13 SO 

that air and water can pass into and out of the bore 50 
of the storage area as the segment 13 is being extended 
and retracted. A circular Scraper 62 is fastened to the 
mouth of the bore 50 and bears against the Segment 13 
and removes debris. 
FIGURE4gives a detailed presentation of the details 

of the coupling between the two casing Segments 13 and 
14,These two Segments are holow cylinderS and tWO 
circular bearings 65 and 66,which are fastened to the 
Segment 14,provide a bearing Surface betWeen them. 
Once again,a key 67 fastened to the inner casing Seg 
ment 14 rides in a keyway 68 formed in the Segment 13 
and guides the relative movement of these two Segments. 
The outer segment 13 also has a Scraper 69 fastened to 
it by a bolt70,which bears against the inner Segment f4 
and removes debris when the antenna is being retracted. 
A cylindrical bellows support 71 is threaded into the 

interior of the casing Segment 14 and is fastened to the 
outer end of the intermediate bellows Seal 23,The end 
of the bearing support71 is fastened by a bolt 72 to an 
other bellows mountingring 73 whichin turn is fastened 
to the innermost bellows Seal 24. A ring Seal 75 and a 
guide member 76 are fastened between the bellows Sup 
port71 and the bellows mountingring73,the guide mem 
ber76ensuringthatthe retractingcable 19and the coaxial 
cable 21 will remain in approximately the center of the 
casing Segments and not get Snagged on any of the mov 
ing parts. 
Once againit can be Seen thatin the event Water enters 

the interior of the casing Segment 13it will be prevented 
from entering the interior of the Segment 14 due to the 
watertight coupling presented by the bellows Seal 58,A 
Seal bleed 77 is again formed in the casing Segment 14 
which permits air and water to fow when the antenna 
is beingextended and retracted. 
With reference to FIGURE 5,four equaly spaced 

antenna probes 16 are mounted on the carriage f5 in 
the casing Segment 14. The probes 16include metalic 
cylinders 80 which are Wrapped in a sheath 81 of an in 
Sulating material such as plastic. Each antenna probe 
is slidably held in a sleeve 82 made ofinsulating material 
whichis rotatably mountedin a bracket 83. The circular 
bracketis in two parts and a central screen 84is held in 75 the forces of high winds and rough water. 
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4 
place between them to keep out debris,A plurality of 
bolts 85fasten the bracket 84to the carriage15. 
The carriage 15includes a metallic mounting bracket 

86 that is pivotaly linked to the four metallic antennas 
80 byfour metallic pins 87. Thesepins 87are preferably 
silver coated to reduce contact resistance. The outside of 
the mounting bracket 86is also coated with an insulating 
material 88,such as plastic,and the couplings betWeen 
probes 16 and the mounting bracket 86 are covered in 
each case by a reinforced cylindrical boot 89,also made 
of aninsulating material. Two tension bands 90 and 91 
are provided for each boot 89 to hold them in place. 
The electrical connection to the metalic antennaS 80 
from the coaxialcable21is made through a conventional 
coaxial connector 92,the mounting bracket 86 and the 
pins 87. A waterproof insulating material 93 encloses 
this connector 92. 
The metallic mounting bracket 86 is threaded into an 

annularmember94,made ofaninsulatingmaterial,Which 
inturnis mounted on a sleeve 100 by a plurality of Set 
screws 100a. The sleeve 109 sides along the interior 
of the casingsegment 14 and has a Key101 Which rideS 
inakeyway192andguides the movement ofthe carriage. 
The retracting cable 19is coupled to the carriage 15 

by a plurality of links 95 that are threaded at one end 
into a plurality of yokes 96 and at their other ends to a 
coupling97. The yokes 96 are fastened to the carriage 
by pins98 thatextend through the yokes96 and an an 
nular bellows mounting ring99. The ring99is fastened 
to the bellows24andis threadedinto the sleeve 100 that 
alsoreceivesthe member94. Two circular Seals 103 and 
194are positioned between the sleeve 100,the ring99 
and the member 94 make the coupling with the Sleeve 
Watertight. 

In the event water enters the interior of the CaSing 
segment 14,it cannot reach the interior of the antenna 
structure and the electrical connections because of the 
watertight couplingpresented bythe bellows Seal 74 and 
the seals 103 and 104. Once again,a Seal bleed 105 
formed in the sleeve 100 permits air and water to flow 
into and out oftheinterior of the casing Segment 14from 
the outside of the bellows Seal 74 as the carriage 15 is 
being extended and retracted. 
The telescoping members may be So constructed that 

whenthey are pulled bythe cable 19to their most_re 
tracted positions,the telescoping members bear against 
each other and make the structure better able to With 
stand the high pressure encountered during diveS. For 
example,the innermost ends of the belows supports 56 
and 71 may bear against the mounting rings 43 and 57. 
When the carriage 15 is pulled tightly in,the beloWS 
seal 24,inits collapsed position,has suficient Strength 
to withstand these pressures. It is apparent that the 
Smal openings between the members reduces the Water 
pressure on these bellows Seals,and air pressure may be 
maintained within the structure to Support the beloWS 
Seals. 
The antenna Storage area 12 may be constructed in 

the hull 1? So thatits mouth is fush with the hul,or 
it may be projected as shown. While four whip antenna 
probes are shown mounted on the carriage,itis obvious 
that a greater or lesser number can be used,orentirely 
diferent types may be used. Also,additional telescop 
ing Segmentscan be used. 

It is apparent that a novel and useful antenna struc 
ture for a submergible vessel has been provided. The 
antenna Structure is easily extended for operation when 
the VeSSel is Surfaced by injecting a gas under preSSure 
into the interior ofits teleScoping casing segments which 
forces these segments to their extended positions. This 
action also causes the retracting cable 19 to unwind 
from the cable Storage pulley 17. When the structure 
is So extended it rises to a considerable height,and, 
even at this height,itis stilsturdy enough to withstand 

When the 
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vessel is preparing to submerge the motor attached to 
the puley storage cable pulley 17 is energized which 
causes the cable 19 to wind up around the puley 17 
and pull the carriage 15 and the two teleScoping casings 
13 and ?4into the antenna Storage area12. The belows 
seals coupling these telescoping members together makeS 
the apparatus watertight,The external Surfaces of the 
casing Segments are perfectly Smooth and Snagfree,and 
the antenna circuitis inSulated and located inSide of the 
dry antenna Structure. 

It will be apparent that other modifications and varia 
tions may be efected without departing from the Scope 
of the novel concepts of the present invention. 

I claim as myinvention: 
1. A retractable antenna structure adapted to be in 

stalled on Submergible vehicles comprising at least outer 
and inner teleScoping SegmentS,an antenna carriage 
mounted within Said inner Segment,means for mount 
ing Said outer Segment on the vehicle,at least one an 
tenna probe mounted on Said carriage and retractable 
therein,a first belows Seal couping Said outer Segment 
to the Vehicle,a Second bellows Seal coupling Said outer 
and inner telescoping Segments,and a third bellows Seal 
coupling Said carriage to Said inner Segment,a retract 
ing cable connected to Said carriage and adapted to be 
connected to a drive motor for retracting Said antenna 
structure,means for coupling a SOurce ofgas underpreS 
Sure to the interior of Said outer and inner Segments, 
and electrical cable meanS connected to Said antenna 
probe Which is adapted to be connected to an electrical 
circuit means, 

2. A retractable antenna Structure adapted to be in 
Stalled in a submarine comprising an antenna storage 
area constructed in the Submarine,a first Segment slid 
ably mounted within Said Storage area,a Second seg 
ment slidably mounted Within Said first Segment,a car 
Tiage Slidably mounted Within Said Second Segment,a 
first bellows Seal connecting Said antenna storage area 
to Said first Segment,a Second belows Seal connecting 
Said first Segment to Said Second Segment,a third bellows 
Seal connecting Said Second Segment to said carriage,at 
1east one antenna probe mounted on said carriage and 
retractable within Said carriage in fluid tight relation 
therein,a retracting cable coupled to Said carriage and 
adapted to be connected to a drive motor,means for 
coupling the interior of Said first and Second segments 
and Said antenna Storage area to a Source of preSSurized 
gas,and electrical cable means connected to Said an 
tenna probe whichis adapted to be connected to atuner. 

3. A retractable antenna adapted to be instaled in a 
Submarine comprising an antenna storage area,means 
for mounting Said antenna storage area on a submarine, 
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a casing Segment sidably mounted within Said antenna 
storage area,means for sidably mounting and retract 
ing at least one antenna probe within Said Segment,first 
bellows Seal means coupling Said antenna Storage area 
to Said Segment,second bellows Seal means coupling 
Said Segment to said antenna probe mounting means,a 
retracting cable connected to Said probe mounting meanS 
whichis adapted to be coupled to a drive motor,means 
for coupling a Source of preSSurized gas to the interior 
of Said antenna Storage area and Said Segment,and means 
electrically connecting Said antenna probe to an electric 
circuit means. 
4,A retractable multiple whip antenna for a Sub 

marine comprising an antenna storage area adapted to 
be installed in the Submarine,Said antenna storage area 
having a Substantialy cylindrical bore which is adapted 
to Slidably receive a cylindrical first casing Segment,an 
airtight container mounted on said antenna storage area 
OVer One end of Said bore,firSt belows Seal connected 
betWeen the inside of Said antenna Storage area and 
the outside of Said first casing Segment,said frst casing 
Segment having a Substantialy cylindrical bore which 
is adapted to slidably receive a cylindrical second casing 
Segment,Second bellows seal coupling the inside of said 
first Segment to the outside of Said second Segment,said 
Second Segment having a Substantialy cylindrical bore 
which is adapted to slidably receive an antenna probe 
carriage,third bellows seal connecting the inside of said 
Second Segment and Said antenna carriage,at least one 
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antenna probe mounted on Said carriage and retracted 
therein,a retracting cable connected to said antenna 
carriage and running down the center of Said frst and 
Second Segments and Said antenna storage area to a 
drive motor,Said drive motor being mounted within 
Said airtight container,an electrical cable connected to 
Said antenna probe and coiled within the center of said 
first and Second Segments and Said antenna storage area 
and adapted to be connected to a tuner,and means 
mounted on Said airtight container for coupling the in 
terior of Said container to a Source of preSSurized gas, 
the construction being Such that Said Segments and Said 
carriage are extended when the pressurized gas is ap 
Pied and Said Segments and carriage are retracted when 
Said drive motoris energized, 
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