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! 5. Yiew of intericr cf upper case from flanged
;, coupling end
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. generator chamber and base ring
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P 3 12, Rotor release assembly (WHOI Dwg., Ne. R-1)
i & 13, View showing general arrangement of A and B
o2 batteries, packing strips, etc.
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S 17, Reception of buoy signals by PBY aircraft
. wsing AN/ARC-27 receiver. OGraph of rarge
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M AN/ARA-25 Direction-Finding Adapter with
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’.,ﬂ Ncte: Except where otherwise specified and marked with
P asterisk (¥*), all titles of figures refer to
T items representing the ASR Drirt Buoy's final
¥ . design.
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AN EXPERIMENTAL AIR-SEA-RESCUE DRIFT BUQY
Abgtract

This report contains information for the manufacture,
maintenance, and use of a droppable, emergency radio equipment
designed to facilitate the locating of conscious or unconscious
survivors of naval 2ircraft or vessels apnepdoned ui Sca., wall
mechanically or manually lsunched, this device will automaticaily
transmit keyed, tone-modulated signals on the UHF guard channel
of 243 mes. for a period exceeding 60 hours. These signals can
be received at a msximum over-water distance of about 40 miles
by an airborne AN/ARC-27 Transmitter-Receiver and homed on by
the associatsd AN/ARA-25 Direction-Finding Adaptsr.

Equipped with a pneumatic float, the Air-Sea-Rsscue
Drirt Buoy will bave under varylng conditions of wind and ocean
surface current almost exactly the same¢ rate and direction of
drift as standard U, S. Navy aircraft rafts when normalily loaded
and retarded by sea anchor, Tue hunoy, on impact with thke water,
displays dye marker and a smal.. incandescent light to assict the
pilot of a distressed aircraft to ditch near it, and to enable
raftsmen to locate the buoy and take it in tow. This unit,
weighing 14.5 pounds, may be stowed and ejected by asny of the
racks accomodating the Listening Sonobuoy AN/SSQ-2. It will
funcetion in small or large bodies of fresh water and can be put
tc coperation by survivors of a forced landing ashore.

A photograph of this bescon (Fig. 1) is found on the
following page. This shows the equipment in signalling condition

after its aerial drop and impact with the sea surface,
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I INTRODUCTION

Earlier WHOI work Air-Sea-Rescue problems

During World War II the Woods Hole Oceanographic Insti-

tution, under contract with the Office of Scientific Kesearch

and Development, made a detailed study of the drift character-
l istics of U.S5. naval aircraft rafts and preparsed the leeway table

and certain operational considerations which were incorporated

e g P

in U.S., Hydrographic Office publication No. 235. This manual,
"Methods of Locating Survivors Adrift in Rubber Rafts", though
published in 1544, still constitutes the accepted but far from
sufficient basis for conducting search for raftsmen.

Followlng the outbreak of the Korean War the Institution

re-surveyed a number of unresolved, critical problems of alr-sea

z
:
.
;

search and rescue, And in 1951 with the sponsorship of the Urifice
+of Naval Research, under contracts N6onr-277 and Nonr-769(00),

it began work on a development to facilitate search. For an under-
standing of this task and the decisions involved the following
paragraphs may be helpful,

Handicaps to present ocsan search
Despite the lightweight radio "transceivers" and visual
signalling aids which have been provided for survivors of air-
- craft and surface vessel disasters at sea, the tracking of these
men as their emergercy crait are borne from the accident site by

wind and currents ususlly presents great difficulties. To
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increase the chances of succsssful ocean search, the experience of
Worid Wer II has shown that more and better information is commonly
needed on the locally existing conditions which are causing the
drift of the survivors' rafts cr boats. However, since in many
ocean areas the varying winds énd complex currents cannot as yet be
clnaaly predicted and since the obtalning of on-the-spot, frequent,
reliable measurements of these forces after a distress is an almost
insuperable problem for any Search and Rescue center, it seemed

worthwhile to attack the problem of survivors' drift by a simpler,

more direct method.

Automatic Radio Buoy

For this puirpose the Iustituticz con 15 February 1951
propessed to the Office of Naval Research the development of a small
droppable, buoyant, radio beacon which could te regularliy carrisd
and 2t a2 time of distress launched by any U.S. naval alrecraft or
vessel, It was considered essential that tkhis buoy be designed to
ride out the worst of sea conditions and function automatically as
soon as it was sea-borans,

It was proposed that the beacon be equippsd to send out
alerting and identifying signels which would serve for pirompt
notification of a distress end the locating of the buoy by air-
craft, vessels, or shore stations using radio direction-finding
equipment. The iacorporation of both a high frequency and a

short-wave transmitter was obviously most desiratle if their

space and weight requirements could be met in a buoy small and
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light encugh to be acceptable for most types of naval aircraft.
The inclusion of one or more kinds of visual signals

for shori-range recognition of the buoy on the sea surface was

VR T et O TR £
)

also recommended. Even though they were restricted tc a single
kour's operation after the buoy's launching, they would afford
' ¢ in many ditching or ship-abandonment situations an adequate

cpportunity for survivors to locate the buoy, mansuver their

craft to it, and take it in tow. In such cases a locating of
the buoy would thus be synonymous with a discovery of the

§ survivors,

Desired drift character of buoy

A distinctive feature of the buoy -- a feature of

particular value where survivors were incapable of retrieving -

o 1 - o

the buoy and securing it to their emergency craft -- was the

WITINE R

designing of the buoy in such a way that when it was freely

P G
Yoy

drifting its rate and direction of drift would be almost

T o
B 2ciiier

Gy

exactly the same as that of the survivors' craft when retarded

by sea anchor. Thus, even after a much delayed or interrupted

search, a locating of the buoy by search craft would bring the

’

J
b

T

G T pemr s

searchers within a few miles of the survivors and permit the

a

)
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latter to use their visual signals or emergency transceiver

St

effectively.
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O.N.R. Conference on buoy

To obtain constructive criticism of the proposed
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development, the Geophysics Branch of the Office of Naval Research

arranged for a conference of representatives from various U.S,

service organizations concerned with search and rescue operations
and equipment. This was held in Washingion, D.C. on 19 February

1951, After analysis was made of specific features and problems

of the device, the consensus of the meeting was that the Insti-
tution should be encouraged to proceed with its work as then out-

linsd.

Exploratory phases of development task

During the following months information was obtained
by the Institution on various items of standard or experimeantal
equipment which in cne or more respects were of significancé
to the development task., Several types of radio transmitter
buoys for other naval purposes were investigated, and a series
of tests was conducted by WHOI to determine the requirements for
the drift charscteristles desired for the rescue buoy. During
the summer ot 1951 the possibilities and limitations of various
electronic systems were considered, and estimates made of the
signal ranges and operatiné 1ife obtainable with each in terms
of given weights end volumes of equipment.

It had become apparent that for acceptability and use

by the largest number of naval aircraft in the years immediately

ahead, an automatic distress buoy should not exceed 25 1bs, in
weignt; and that this limit preciuded the.incorporation of a

high frequeuncy and a UHF transmitter or rqdmcresponder with a




state the sizs, weight, ranges, and general operating character-
istics of one or more types of dlstress buoy that would be most

desirable. A request for such requirements was submitted via the

P i

Chief of Naval Research to the Chief of Naval Operations on
30 August 1951,
Enclosed with this request was an outline of the

electronic characteristics and mechanical features of two weights

and sizes of sea beacons which appeared reeiistic and obtainable
with a UHF transmitter only. These were equipments which in pre-
launched condition were to have the descent-retarding cap, general

configuration, and external diameter of the Listening Sonobuoy

R et -+ o i | A an

SR e o f [/t T SRR RN e WSS S —

AN/SSQ-2, with over-all lengths of 2.5 and 36 inches respectively
Such beacons could thus be launched irom any of the sfandard
ejJectors installed on U,S, Navy aircraft for this sonobuoy.

The upper weight limits suggested for these two beacon
models were 12,6 and 20.8 pounds. To assure sffective signal
propagation under all ccnditions of nse, it was reccmmended

| g that sach modei be designed to have positive buoyancy even if its

25

.

pneumatic float were not iaflated, While it was correctly

sssumed that the operating life and typical transmitting ranges

of either model could be a considerable improvement over the
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. power supply permitting their effectiive operaticn fbr a minimum
hoatt SRR
P of 24 hours.,
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i
DCNO (air) requirements for ASR Drift Buoy
i At this point it seemed essentlial that maval authority
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possibilities of the emergency transceiver AN/CRC-7 then issued
with naval life-rafts, the transmissions would, however, be
limited to line-of-sight distances,

On 25 October 1951 requirements, written by the Military
Requirements and Development Branch, Air Warfare Division, DCNO
(Air), were issued by the Chief of Naval Operations., Those wers
concerned with short-wave radio trensmission only and the develop-
ment of distress beacons of the approximate weights and sizes
suggested by the Institution. While patrol planes, transports,
and training aircraft could be equipped with a successful device
of this type, DCNO {Air) did not consider it practical to carry
such a buoy in high-performance, carrier-based aircraft. The use
of soncbuoy e¢jectors was approved. Signal life for L& hours was
desired, but considered not 130 essential as maximum range.

Une general requirement not contemplated by Woods Bole
for this type of naval buoy was that it should "operate on land
or water", This implied automatic erection and stabilization
of the beacon on any type of terrain and would involve mechanical
provisions with weight-volume penalties greatly exceeding those
necessary for its marine use, However, it was later stated by
DCNO {Air) that land operation-was'not held fo be of primary
impcrtance, but that the requirsment had been included to
stimulate exploration of eny means which might make this

attainable along with good sea performance.

3
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by DCRO (Air), but when later discussed was regarded as a unique,
valuable feature,

In view of the foregoing considerations, it was con-
ocluded that for the first equipment to be develcped by the
Institution an emphasis could probably best be given to the
following:

1) 1larger model of buoy (external dimensions of 36" x 4 7/8n
diemeter -- dimensions ldentical wlth those of Sonobuoy
AN/SSQ-2 -- with weight not exceeding 20,8 1lbs.)

2) buoy designed for sea operation only
3) buoy incorporating one transmitter only -- a UHF instru-
ment designed to operate.on 2L3 megacycles and to be
received and homed on by the airborne equipments AN/ARC-27
and AN/ARA-25 then in production '
4) maximum signal range to be sought, with operating life a
lesser consideration,
This program was subsequently approved by the Office of Naval
Research and became the basis for the Institution's contractual

work,

CHIFER RGNS SN I3 115 RS R A o iire 90 o (BRI T NI MR TS 2N S BNV A G0 00 BTN S RS TR SR M, N T ST T
; ° L i R < TS G rar
L & - { . ) 0

SERIE o R 4
o VO T R B
L X9 .

i S st o, dpat P ptte & asrte .

\




e
TSR B WY 7 N 3 . "
s e N e e ewp—

~10-

II STRUCTURAL AND MECHANICAL DESIGN

i
o

General Lescription
From a functional standpoint, the basic components of
the ASR Dirift Buoy design are:
a) the UHF transmitter
b) the drift-float

o

e) tha casa and the anxiliary mechaniama which 1imit the

wd

terminal alr spesed and set the buoy into operating

condition after impact with the sea.

These components are incorporated in a structural design which

permits the use of existing stowing and launching equipment.

e i 4
Y

The ASR Drift Buoy, in prelaunched condition, as shown

in Figure 2, has the same external dimensions =g the AN/SSR-2

LT

sonobuoy and utilizes the same "mechanical parachute", impact

: g plate assembly and dye-markers. This similarity to the sono-
.3 % buoy 1s retained during launching, air drop and impact. The
! % operations which are initiated by impact jettison the "mechanical
| & parachute™ cap and rotor assembly, the float-cover sectiorns and
: 'i the impact and dye-marker plates., They also close transmitter
i, § switches and start float inflation, thereby rendering the buoy
*} gi capable of performing its basic functions. In construction the
: giﬁg buoy consiste of an upper snd a lower case joined with gasketed
2 ﬁig flanges. The smaller upper case contains the shock-mounted

transmitter chassis, switches, release mechanism and gas manifold.

v (s‘-uﬁ?
o i

o
v

As shown in Figure 3, the drift-flost is mounted around the upper

»

case and when collapsed, is contained in the annular space between

case and three-piece cylindrical shield formed by the jettisonable
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Fig. 3 Ipitial model (X-1) of ASR Drift Buoy in operating
condition.
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cover sections. Batteries and acetylene generator, which are the
relatively heavy components, are located in the lower case and so
supported that inertia forces are transmitted directly to the base
ring, rather than indirectly via the cylindrical portion of the
case. The base ring and Jettisonable dys-marker plate and impact
plate are AN/SSQ-2 sonobuoy parts used with minor modificatiomus.
From the impact plate a 1/16" diameter rod extends through a
straight 3/16" OD aluminum tube to the transmitter switch which

is mounted on the lower end of the upper case. Anotker rod
extends similarly from the transmitter switch to the rotor-release
mechanism at the upper end of the buoy. An upward displacement

of the impact plate, through the corresponding action of these
rods,; actuates the switch and release.

The acetylene generator is located in a 33" deep recess
in the lower end-piece of the case, The case end thus serves as
the outer generator case. The other generator components are
mounted on the generator end-plate and are consequerLtly easily
accessible. In prelaunched condition the calcium carbide chamber
is sealed off from the gas outlet line and the water reservoir.
In addition, the water intake of the reservoir is closed by aa
external cap. This sealed condition is maintained while the dye-
marker plate ig in positionvand these passages‘are'opened when
the dye-marker plate is Jettisoned. The greater part of the heat
of reaction is conducted by the fins provided to the sea water
below the end plate. The side walls ars cooled by conduction to

the base ring and circulation of sea water through the basse
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ring is made possible by providing passageways and outlet holes
in the ¢aso which may be seen in Figures 2 and 3, located Jjust
above the base ring.

Figure L shows the first completed ASR Drift Buoy

model beside an AN/SSQ-2 sonobuoy and illustrates the similarity

apc and gize

Design determination

The obvious practical advantage of utilizing existing
soncbuoy launching equipment and techniques for handling the
ASR Drift Buoy was the main factor in determining external
physical dimensions, In establishing the external outline of
the prelaunched assembly as a replica of an AN/SSQ-2 sonobuoy,
the maximum displacement and maximum allowable weight of the
rescue buoy in floating condition were also established. From
this 1imit of volume it was necessary to deduct the space required
to accomodate the fonlded drift-float, the inflated size of which
was determined by experiment, Within the limits of space and
weight thus established, the electronic and mechanical elements
were designed by means of considerable adjustment and compromise
so that they would perform the necessary functions and meet the
conditions of temperature and pressure toc which they would be
subjected in service.

In general, the ;ecessary mechanical functions include:
retarding the air speed, reducing shock of water impact, infiaiving

drift-float and setting transmitter into operation. Since the
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weight 1s limited by case displacement to be something less than
that of the sonobuoy, the descent retarding mechanism and the
1mpact-reducing base plates which had been devsloped for the
sonobuoy were used without modification. The method of retain-

ing the descent-retarding mechanism through time of fall and

float. Because of similar weight limitatlion and impact character-
istics the structural parts of the ASk ixrirt Buoy case were
designed to develop as great a strength as corresponding parts of
the sonobuoy case,

- - - s ~d ~ o~
The facv that contelners of compressed ges, having the

H

equired capacity and complying with the space and weight
limitationa; were not available, necessitated the utilization of
some means of generating gas for float inflation. The range of
temperatures covering probabie service conditions exciuded the
possibility of‘carrying water or sn aqueous solution in an ampule
which ﬁould be brokea .to start the.reaction. As an alternative
some means cf admitting the required amount of sea water seemed
necessery. Under the lﬁtter conditions, the reaction involving
the smallest amounts of weight and space of the various reactions
investiguted was found to be that of calcium carbide and se

water to form abetylene. Proper gas generatbr design would pro-

¢ calcium carblde to assure a

kr

- vide a sealed compartment for
long "shelf 1life". Other factors whiéh influenced the acetylene

generator design were; (1) the excess of pressurs rsguired for
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complete inflation over the static pressure developed by the
available height of water head from the surface to the generator
position, (2) the necessity of dissipating the heat of reaction
at a rate that would prevént over heating, (3) provision for
service maintenaiice,

The extent of the range of values possible for impact
force under all conditions of release, wind force and sea state
is too great for simple determination. In order to take
advantage of previous investigation the switching and release
mechanisms were designed to function with the same force and
amplitude of motion as the rotor release device of the sonobuoy.
This requirement included another somewhat unusual one, i.e.,
that the devices would function with the first one-eighth inch
displacement of the impact plate and would permit free motion of
the trigger rod beyond that point for at least the full one-half
inch possible displacement of the impact plate. Provision for
unlimited free motion would eliminate the necessity of con-
structing tubes and stops strong enough to meet the force
developed by reactlion against the highest probable momentum
of the trigger rods,

In general where AN/SSQ-2 sonobuoy structural and
mechanical parts could not be used the.design conformed to
the facilities of the WHOI instrument shop and to the use of

commercially available forms of the materials of construction.
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Design details

Case: The buoy case coumsists of two cylindrical sections
with outsids diameters of 3 5/8" and 4 13/16" respsctivsly. Both
are constructed of linen-reinforced phenolic resin tubing having
a wall thickness of 1/16". The upper section, which is 3 5/8" in
diameter, is fitted with en external bakelite sleeve 1i" long.
Tie ouiside of Lbis sivuve 18 machined Lo bake bLne casieliated
aluminum collar which serves as the rotor-cap attachment. Collar
and sleeve are attached to the case by tubular aluminum rivets,
The bakelite sleeve is drilled and tapped to receive the machine
screws which Lkold the top end-plate and machined to take the
trigger and spring plunger assembly ¢f the rctor release mechanism.
The upper end of the case tubing is flush with the upper face of
the ring and consequently takes any downward pressure directly
from the end-plate., Such pressures result from the weight and
impact loads of the trausmitter chassis assembly which is
attached, through shock~-mounts, to the upper end-plate. To the
lower end of the case tube is fitted the sleeve or an aluminum
flanged coupling. The sleeve is a 1ight press rit insids the
case tubing and the two are fastened with flat-head tubular
rivets. The outside diameter of the coupling flange is 1/16"
less than the internal diameter of the lower case. The mating
member of the coupling consists of a sleeve with an internal
flange. This latter sleeve is fitted to the lower case tubing
and fastened with rivets, The two members of the coupling are

assembled with twelve equally spaced screws which are accessible
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when drift-float covers are removed. This coupling brovides
access to the transmitter power wiring, includirg impact
operated switches, and to the float manifold and fittings as
shown in Figure 5, The gas tube and the tube carrying trigger-
rods have O-ring sealed slip-joints at this position. It pro-
vides access, also, to the battery compariment in the lower
case ag shown in Figurs 6.

The lower case tube extends 1/8" above the assembled
coupling flanges and furnishes a retaining ring for the bottom
edges of the drift-float covers. Two inches from its lower
end the case i3 riveted to a sleeve fitting which is integral
with the acetylene generator housing, Figure 10, The modified
AN/SSQ-2 base ring fits inside the extensions of the case tubing
beyond the end pisce and is attached to the end plece by four
screws., This permits assembly of bottom crash plate, dye-marker
rlate and trigger-foot to che base ring before the latter is
attached to the buoy. This arrangement facilitates assembly
but was designed primarily to avoid excessive play in the trigger-
rod system which would be required to permit installation of the
cresh plate into a base riné alrcady attached to the case, The

two case sections are shown in Figure 7.

Drift float
The inflated drift-float, as seen in Figure 3, forms
a cylinder approximately 143" in diameter and 13" high which

surrounds the upper case section. It was desizned and
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fabricated by the Hodgman Rubber Company to specifications which
included only the dimensions for the inflated float and the
provision for mounting by wrapping around the 3 5/8" diameter
tube rather than by drewing over the end, In construction it
consists of two separate gas cells which ars joineé on one side
of the buoy by fabric strips at both the inner and outer diameters
and on the other side by lacings. The two inrlavicon rivitings
lead through holes 1n the case to two matching fittings of the
gas manifold. Float muterial is a necprene coated nylon fabric
which has adequate strength and yet is sufficlently thin and
fiexible to be folded and packed in the restricted space between

case tube and float covers which is iliustrated in Figure 8.

Float covers

The three float covers are actually sections of the
upper part of a sonobuoy case and are used primarily as & pro-
tection for the float against physical damage prior to and
during launoching. When in position the aluminum strip at the
bottom of the cover plates fits inside the extenied rim of the
lower case tube., The plate is held down by the small angle
attached to the plate about 14" from the upper edge which fits
under the top case ring. When retaining band is released tbs
top of the plate is free to move outward to clear the hold~

down angle and the plate can 1lift out of the lower case ring.
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+ case and float-shield segments. One segment
n position, showing space for folded float.
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Acetylene generator

The cylindrical generator case is a 24" diameter recess
34" deep in the bottom end-piece of the buoy case as shown in
Figure 9. The ozly fittiqg permanently attached to the case 1is
the gas outlet fitting at the top. All other components are
mounted on the base plate and are removable for adjustment or
rapa;r. The principal components consist of a partition, sealed
by an O-ring which divides the case into 2 compartments, a
collapsible water reservoir, a water inlet tube with check valve,
a water feed tube with metering stem and seals for water and gas
openings into the lower compartment. Figure 10 shows the complete
generator assembly. The space below the partition, enclosed in
an aluminum screen, is the carbide container. The sole furnction
of the screen is to facllitate charging and assembly. It is not
an absolute necessity but has proved to be a worthwhile con-
venience. The partition, which may be considered to be a
stationary piston, 1is supported 23" above the base plate by the
two hollow posts which also serve as water passages. Ths water
inlet passage (on the left in Fig. 10) leads from outside,
through the psrtitioan, to the water reservoir pan. The water
feed passage leads from the water reservoir pan, through the
partitlion and base plate to the bhellows which is mounted below
the generator base plate. From the bellows, holes through the
bese plate lead to distribution ducts at the bottom of the
carbide chamver. In normel position, the end-rlate of the

bellows clears the end of the water inlet tube but when the
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bsilows is comprsssed by en external anring, which rests on the '
dye-marker plate, the end of the bellows is held against the
water tube and seals it. A soft rubber disk is cemented to the

bellows end~plate on the inside and a helical spring is mounted

: s I
DN S et g M DR W €07 avﬂ;'”‘!!ﬂr;"ﬂ - b

around the water tube to supplemsnt the inadequate spring action

ew

of the bellows. Adjacent to the water tube and parallel to it
is an aluminum rod (on the right in Fig, 10) the lower end of
which rests on the rubber disk covering the beiiows end-plate,
A helical spring in tubular uppper end causes the rod to

follow bellows motion. The shor%t tabular sectlion encloses ths

stub gas outlet tube which leads from the gas ducts located at

DT MY TN T I AN T AR MOAST S 19

the top of the carbide chamber t¢ reserveir chamber sbhove,

hole size of this gas passage is the major factor controlling

rate of reaction when buoy is floating at the surface. When
the beliows is compressed by the presence of the dye-marker
plate, a rubber disx at ths base of the tubunlar section of the
rod rests against the end of the outlet tube and seals it, i
The water reservoir is an aluminum pan which is !

coverzd with s cup-csheped diaphragm of thin neoprene. As seen |
in Figure 10, the diaphragm is collapsed into the pan. When
water is introduced the diaphragm shape is reversed so that it

extends above the pan, The sizs is such that the filled
diaphragm occupies nearly all the space above the reservolr pan

without stretching, This was designed to expedite filling the
reservolr under conditions of minimum water head, before

increasing gas pressure eliminates the pressure difference.

sl 5
S st s . a4 v 4 Y. E . h. - Y =
o

3 PN
= i N 4 4 o N




e o

dpran

Al B S A

DR
3

I I ey

ey oratnaiiay el i

PRI SN AVOW RN FRWN 198 SN SR S VTR ESIITN 10 €10 6 snan e sty L

APV T O P

A

AP AR 740700 [ 07 T PR S

A

SR

VA WNBEIN B AT RS e s A e e A N A ARS NS N TSI SR N 5 Ml MM A 450 A 1 7 et T T Y YT T -
- Ky - X h -y F L L ;" any It
T " . ~ A ar P, L c Tty Q‘;-\" .
. A .- -

Pt e e

i L S X ’ SN

The function of the rsservolir is to supply sufficient water to
complete the reaction after gas pressure equals external water
pressure at the generator position., The inlet check valve,
which is a rubber disk covering the ovening of the inlet passage
into the reservoir pan, serves %o prevent discharge of water or
gas when generator pressures exceed external water pressure.

The initial rate oi Tlow of water into the carbide
chamber is modified by the spirally grooved metéring rod which
is fitted into the water feed tube., The amount of restriction
was experimentally determined to result in the maximum rate of
reaction thst could be attained without foaming or over heating
toc the point where some of the water was vaporized.

The size and number of cccling fins was determined
more by space limitations than heat transfer requirements and
‘hence forced a compronise on the reaction rate. They are four
in puamber and extend ebout 2" into the carbide cham-ef and &"
outside the base plate. In construction, the fins are 1/16"
aluminum plates which extend through slots in ths base plate

and are brazed in position.

Activating mechanism .
The prime mover of the activating system is the sono-
bucy orash plate which is retained by three lugs extending into

openings in the base ring. The openings are about 4" high to

allow vertical displacement.and the lugs aré 5Lslid agoin=t thse

e

bottom sdges by the downward thrust of a r:.atively neavy "U"
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gpring acting between the crash plate and the dye-marker plate
above it, One lug is spring-retracted and provided with a turned
down 1lip which latches over the lower edge of the opening. The
lug spacing permits the crash plate to fall free of the base
ring once an upward displacement has cleared the lip of the
retractable lug from the base ring and lug has been withdrawn
from the opening. The minimum upward displacement of the crash
plate to effect release is the 1/8" required to clear the lip

of the retractable lug. The maximum displacement is the %" height
of the lug openings in the base ring on the side of the non-
retractable lugs, while at the position of the retracted iug,
where the trigger rod foot is located, the edge of the plate
reaches no limiting stop until it contacts the dye-marker plate
negrly 1" from the initial position. Under normal conditions
of operation, the crash plate displacement may be expected to
vary between the limits of 1/8" minimum and 2" maximum. The
crash plate, dye-marker plate and base ring assembly mentioned
above are AN/SSQ-2 sonobuoy parts unmodified except for a hole

in the dye-marker plate through which the rod of the trigger-
foot passes.

The trigger-foot or trigger-rod fcot is an unmodified
sonobuoy part which is =a 3/32" diameter rod about 6" in length
having at the lower end a ring, the plane of which is normal to
the rod axis, This foot ring rests on the crash plate and the
rod extends vertically through a hole in the dye-marker pliate and
into 3/16" OD trigser-rod tuhe. This tube, which is constructed

in 4Ywo sections 3jcingd at the transmitter switoh mechenisnm,
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extends vertically through the buoy case from the bottom end plece
to the rotor-release trigger on the top ring. To avoid any

possibility of excessive stick friction of water-tight packings,

it i
- e PEIRG I '
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these items were omitted and the tube made fres flocding. The
distance of the trigger-rod tube from the central axis of the
buoy was deiermincd bty the internal diameter of the upper case

~and had a considerable influence in the design oi the gas

[ e v eepva———

generator and batiery compartments in the lower case, in the

final design, the bottom end of the tube is sxpanded into =

E o tapéred hole in the lower end-piece and the tube passes through

the %" annular space between the outside of the generator casing

T A

and the inside of the batiery-peck tubing, is a press fit in a
hole in the extended tcp flange of the generatcr and passes through
the A battery compartment to the slip-joint in the lower end of the

e

transmitter switch mechansim, The upper tube section extends

between the transmitter switch mechanism and the rotor release

and is a press fit at each end., One 1/16" diameter trigger-rod
extends from the upper end of the foot to the under side of the
trip-lever .of the switch actuator an@ a secoind &z
top side of the lever io the trigger of the rotor release,

The trapsmitter switch mechanism is a toggle arrange-

5
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ment that holds two GE "switchetts™ of the Tnormally closed"™
type in the open position until.triggered by impact. One arm

L Fes
o
i
: . of the toggle linkage is a bar with locations for hinge pins
§ G ” . - s a2
; separated by 3/16". .The end location is a 1/16% hnole that
? ; receives the pin mcunted at the free end of = flat cantilever
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spring. The midpoint location 1s a round end slot which receives

the connecting member of the "U"-shaped 1/16" wire which is the
second toggle arm..iThin link plates with 1/16" holes at either

bar and hold the liankage together. The bar-lirk is offset upward
and extends beyond the midpoiht hinge 3/16", The legs of the
"U"-shaped toggle arm are knife-edged on the endé and pivot in a
groove machined in the housing, The assembly drawing in Figure 11
shows the toggle in preimpact position. A displacement of the
lower trigger-rod upward by 1/8" moves the hidpoint hinge across

the centerlins of the joint and reverses the direction of the
resultant of the cantilever spring thrust. When the cantilever
has reached its limiting position against the body of the case
then further displacement of the lower trigger rod will tilt
the hinged toggle bar upward until it swings clear of the rod,
perrmitting it to enter the upper tube. The mechanism may be
reset to the "switch-off"™ position by first returning the lower

contact the case groove. The upper trigger-rod may be depressed
to forcgythe toggle ‘linkage back acrcss the pin center iine to
preimpact position. Sinee the mechanism case 1s free.flooding
elong with the trigger-rod tube, it 1s made water-tight by a
flexible rubber gasket edge-clamped over the case opening. - The

looss center of the gacket lies between the toggle-aoti

cantilever spring inside the case and the switch actuating spriag
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SwitchL Assembly.

Fig, 11
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outside, The hydrostatic pressure on the diaphragm-gasket is

not sufficlent to hold the switches open when the buoy is fleoating
at it lowest position with a deilated drift float.

nly two modifications have been mede in adapting the
sonobuoy rotor release system to the ASR Drift Buoy. Of these the
only one of consequence is the introduction of a spring-loaded,
impact-triggered plunger used to drive the locking hook out of

the rotor retaining spring ring. The assembly drawing of this
device is shown in Figure 12 which is self explanatory. The

other modification is the addition, by brazing, of a 16 gage
stainless steel tab to the retalning ring. This tab serves to

retain the fioat-shield clamping band.

Battery stowage

The B battery consists of 13 packs of vertically
stacked cells and the transistor oscillator battery consiasts of
a single similar pack., These factory-assembled packs are about
7" long and 11/16" in diameter. This set of batteries weighs
approximately 4.3 pounds and should be located as low as
possible in the buoy case for reasons of stability. Consider.

pe

ation of the probspble decsleratvion forces which would te
associated with this relatively large mass, as well as stability
led to the selection of probably the leas§ sccessibl<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>