
















progress Report No. 16 Project No. 141-64 

U NCLAS IFIED tubes to collapse by underwater explosions. If hollow cylinders e 

withstand only the explosion of the charge in the next streamer section, 

it is possible that float tubes having a diameter of four inches may 

suffice. 

The possibility of utilizing wood floats for the streamer unit was 

pointed out in Progress Report No. 15. Practicability of this type of 

float must be determined by subjecting units to the explosion pressure 

from large charges. 

Plans are being formulated for tests to determine resistance of 

the various possible float tubes to large scale explosions and to deter-

mine towing characteristics of the streamer assembly. 

Preliminary tests are being mad* to obtain design data for stream-

lined ends for the explosive units. These ends will be shaped to minimize 

drag and turbulence when the streamer is towed at operational speeds. 

This work is being carried out by Mr. R.W.S. LaVier who is associated 

with the Engineering Experiment Station and the Georgia Tech School of 

Aeronaut ice. 

III. EXPERIMENTAL WORK 

Underwater explosion tests have been made using explosive units similar 

to that shown in Figure 1. The explosive charge contained in the three-

ineh-dismstor aluminum tube was approximately 28 pounds of cast HEX-1 

and was initiated by a pentolite booster. 

Two successive explosive charges did not damage a 1/2-inch 8x19 wire 

rope used as a suspension cable. The aluminum yokes, which were cast 

Alcoa Alloy #212, were blown clear of the cable. 
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nesses are being prepared for ;se 	large scale explosion tests at MUGS. 

They will bo exposed to under!fAo2 a4plosions of 600 onc HU charges 

to simulate explosion of z tor?edo aarhead. Collapse data will bo utilized 

in to design of float tubes ror the explosive streamer. 

TV. PliAl$: 	Dii.DIATE FUTURE 

It is anticipated that towing tests of streamlined units will be 

conducted at 'We UHNMCS during the week of September 10, 1550. Collapse 

tests of hollow cylinders using 600 pound explosive charges will be 

carried out shortly thereafter. It is expected that explosive tests 

on special rubber-coated aircraft strand will be carried out during the 

coming month. 

Respectfully submitted, 

Tredericx malinger, 
7,roject Director 

Ward H. Sachs, Jr. 
Assistant 1-ro3ect Director 

Aouroved! 

4v/C5erald A. Rosselot, Director 
state Engineering Experiment Station 
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were crushed slightly and in some cases were broken In the center as a 

result of breakage of the dowels sith which the two four-foot sections 

:7ttined to make eit oot Uoats. 

III, PLAN FC,RDtTi LTURE 

xlosion tests will be z.a.de at Lake Arabia employing assemblies 

made up of aluminum yokes manufactured hy the Aluminum Company of America. 

These tests will be carried out with special rubber-cowered cable man-

ufactured by the £3. F. Goodrich Company. 

Yoke patterns will be altered to increase the strengt,, of the cast-

ings at the points where they are secured to the w(K;C floats. 

consideration will be given to the design of a split yoke wU.cli 

possibly would nut reAuire silattering in order to acoot4plish clearing 

of the taw cable. 

Respectfully submitted, 

Frederick Bollinger 
Project Director 

marts1. ;Jamie, 
AomfaVaitiL, 	 t4tY/ 	Assistant project Director 

Gerald A. HoSselot t  Director 
State Bngineerin4 Experiment Station 
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UNCLASSIFIED 
that, if the rubber-coated cables do not prove satisfactory, an alternative 

will be to use the wire rope with conductor core in conjunction with an in-

sulated sheath for the exposed portion of the cable in tha vicinity of the 

explosive tube -assemblies. 

V. inATSRFROOF FLOAT COATIN3S 

Several wood test specimens have been coated with paints and varnishes 

for use in water immersion tests. Coatings *latch have been applied include 

rubber base paints and synthetic resins. These specimens will be sent to 

Faraea City for water absorption tests. Additional specimens will be pre-

pared as chemicals are received. 

V. PIA A1,,,  FOR 17.DIATE FVT ,:RE 

F.ixdlosion tests of rubber-jacketed cable will be wade at Lake Arabia, 

when the cable le received. 

Coated wood specimens for water immersion tests will be sent to kanama 

City for long period immersion at operational depths. 

Assembly of streamer units will be initiated for explosion tests under 

tow at .-ularca Aty. 

Respectfully submitted, 

Frederick Bellinger, -
Project Director 

Ward H. Sachs, Jr. 
Approved: 
	

Assistant Project Director 

Gerald A.Ihosselot, Director 
Mats Engineering Experiment Station 
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UNCLASSIFIED 
certain safety requirements specified by the bureau of Ordnance, it will be 

necessary to incorporate an out-of-line detonator safety device in the ex-

plosive train of the assembly. Georgia Tech has agreed to undertake the 

development of such a device under technical supervision of the Naval Ord-

nance Laboratory (NOL). General specificaticns for the arming device were 

discussed at a conference at NOL attended by representatives from the Bureau 

of Ships (Code 520), NOL and Georgia Tech. 

In the device which 1.3 proposed by Georgia Tech, the forces required 

for actuating the mechanism will be produced by a combination of a cow- 

pression spring and a metallic bellows. In order to prevent damage by 

nearby underwater explosions, a quantity of fluid will be sealed within 

the bellows so that, when compressed to the armed position, the bellows 

will be completely filled. The compression spring opposing the bellows will 

be of sufficient strength to expand the bellows at water depths less than 

those at which the device is required to arm. 

In order to observe the effect of underwater explosions upon cow. 

pletely filled bellows, an explosion test was carried out at Lake Arabia 

in which several water-filled bellows were exposed to the pressure re-

sulting from the underwater detonation of a 50-pound charge of cast FRX-1. 

The charge was suspended at a depth of approximately 10 feet in 16 feet of 

water and the test specimens were placed at horizontal distances of about 

12 and 17 feet from the charge. The bellows were housed in 2-1/2-inch 

pipe nipples which were capped at one end. The nipples were water-filled 

and a rubber diaphragm was placed over the other end. The bellows were 

approximately 1-1/2 inches in diameter, 1-1/2 inches long and had 12 

active corrugations. The material was brass about 0.008 inch thick. 

!4plosion of the charge caused no apparent damage to the water-filled 

bellows. 
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sent to American Anode, Inc., a subsidiary of B.F. Goodrich, for an 

tempt to cover the wood fillers by a dipping proem's. 

2. Tow Cable 

The B.F. Goodrich Company has completed processing a sample of 

cable which they covered with a UR5 stock. The CRS stock is not as tough 

and has lower cutting and tearing resistance than previous stocks used in 

tests but the adhesion is believed to be such superior. The sample will be 

explosiontested at Lake Arabia when received. Goodrich has procured some 

pylon cord which will be used in production of 4 cable having a nylon braid 

imbedded in the rubber covering. 

A 5/16-inch 7x11 wire rope covered to a nominal. 1/2-inch diameter with 

an extruded nylon jacket was subjected to explosion testa at Lake Arabia 

in order to determine the resistance of the covering to damage by detona-

tion of a streamer explosive assembly. The covering sustained two bad cuts 

at one end of the float-explosive assembly. The cuts were approximately 

ten inches apart (yoke hub length). One cut was on top of the cable and 

the other was on the bottom. These results would appear to indicate that 

the difference in initiation delay of the two detonators utilised in the 

test was large enough that the main explosive charge was initiated at one 

end on/y. Consequently the longitudinal force of the detonating charge 

was exerted on the yoke casting where the oable damage occurred before the 

yoke was disintegrated by the primaoord threaded through the yoke web. 

Damage to the nylon covered cable was reduced in the next test by 

cementing rubber pads in the yoke hubs at the points where the cable came 

in contact with the yoke. In the previous tests the cable bad been pro-

tected at these points by rubber bushings which fitted rather loosely in 

the yoke hub. It is doubtful that these loose bushings had remained in 
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Pattern aork. has been completed f.r moldine eneee,iece aluminum yokes 

which will replace the hinged yokes utilized heretefere in explosive 

streeeer assemblies. The new yokes will pereit retention or the euver 

transformers on the cable after detonation of the explosive charee of 

a 2'e-feot section. 

An experimental water turbine has been ordered for use in developing 

an independent source of power for each individual explosive assembly of 

the streamer. 

Streamer floats covered by the B.F. Goodrich Company with a heat-

sealing MYCAR stock will be tested for durability along with fleets 

covered at :ieorgia Tech. 

IT. fROGRFSS 

As a result of damage sustained by cables when attempts were made 

to blow traneforeer assemblies from the cables by the use of primacord, 

it was decided in a conference with 8ureau of Ulips, Code tiZO personnel 

that it would be permissable to leave the power transformer on the streamer 

tow cable. Modifications in the design of the aluminum yoke casting nave 

bean made which will provide for cutting the arms of the yoke sieulteneouslY 

with the detonation o the main explosive charge. The huos of the yoke, 

together with the transformers which they will house, eL11 then remain 

on th cable. The new yoke will no longer have a hinged arm extending 

downward to the explosive tube, but will be a one-piece meeeer. The 

one-piece yoke should be considerably more durable and should be more 

resistant to damage by torpedo warhead explosions than the earlier yokes. 

Patterns for the revised yoke are complete, and it is expected that the 
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plastic potting material had met with little success, and that it ' ,aid 

be desirable to maks the large cavity in the upper ogive of the yoke a 

water-tight chamber. Mr. Ztalerman of Georgia Tech pointed to the pos-

sibility of inareasing the thickness of the chamber wall sufficiently 

to prevent water seepage resulting from metal porosity. The thickness 

of the wall would also have to be sufficient to prevent collapse of 

the chamber under explosion pressures resulting from the detonation of 

other streamer units. Zn actober 3 gr. Zimmerman conferred further with 

personnel at USNOS to obtain details relative to sire and shape of the 

components of the detector-actuator *Itch must be housed in the chamber. 

s4lothode for waterproofing electrical leads to hydrophonee and the arm-

ing device were also considered. In view of the potting difficulties 

experienced it was concluded that the construction of a watertight chap* 

her should be attempted. Consequently, patterns are being made at 

Georgia Tech for molding a chamber which can be incorporated into the 

design of the one-piece yoke shown in Figure 1. It is evected that 

alumin castings will be available for explosion and porosity tests 

the week of November 4 1951. 

On October 18 Georgia Tech personnel conferred at the Bureau of 

Ships lith B.F. Goodrioh Company and Code 520 representatives with re-

gard to cable design. Mr. Z.W. Leguillon of Ooodrich eubaitted a cam-

pis of heap-ceotered wire rope, the individual wires of which had been 

coated with An air-curing rubber compound before they were stranded. 

The rope was rep.crted to have extremely high fatigue resistance. Gen-

eral epecifitsa,ions were drawn up for a streamer tow cable raving a 

41111116 
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