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1.0 PURPOS E

1.1 The purpose of t h i s  document L S  to eva lua te  the conceptua l
con f i gu rat ion  of the S ink  Rate  Delay ’Improved I n — W a t e r  S tab i l i t y
System for Helicopters .

2 .0 S~ 3P~
2 . 1  The scope of this evaluation study will include component
rice information , ~hysical characteristics of the system , system
function , and system activating alternatives .

3.0 ~~CKGR0UND

3.1 Since the baginni~~i of rotary-wing flight . concern has existed
about the surv~ vabjl:tv , after ditch~ n~~, ot crew ~ie:~bers andpassen~ ers in helicopters which operate mainly over water. The
Navy has a special concern about its crew members since many f l y
day and :u~ ht :“issions over water7 carry issenqers shore-to-ship.
ship-to—ship . .~ p-to—shore; and f l y  vertical replenishment missions
“round the c~ ock .

3.2 Dur~ nc the Vietnam conflict , unique combat units such as the
Specia ~~~~~~~~ rorces came into being . This unit was an air—
ground m i x  e t  ~Java l a nd Marine personnel in re•?.diness off the coast
of South V~~et.n~~~ for immediate helicopter launch into hot spots .
O erat~ ona~. concepts such as this created a special cor.cern as to
the ab i l it y  c: ..eiicopter crews ax~ passen~ ers to survive a ditch-
ing at sea.

3.3 These combat troops were heavil~’ armeth loaded with ammunition ,
armor prot-octic:-t , canteens , helmets , etc . ~‘ and were usually d~ s-
patched for immediate combo~t deployment. When the went  in t o  S
ccmbat thee had no time :or lenqthv surv~ vai. briefirms , life raft
infla tion chec.-~outs , donnine mae—wests , etc.. duri nci th e~~r b r ie f
ove~~’a~.er f1~~th t s . ~or is it likely they  w:ll have time for these
activ~ t~ es in future similar situations . 

S

3.4 An explanation ~s in order a~ to what  takes place in an
overwater fli~ uit in the event  of a crucial emer~iencv when he1tcc~ -
ter s rotors are still turninci . The heliceuter ’s only method of
survival is i ts limited cauabilitv of autorotation . ~r i e flv  th is
is a : — ~~owei- man~ uver to  w~~ich  t h e  upward f l ow  of air throucih the
rotor sy~: tern causes th~ hiiJo~ to rotate as the el.icet’ter descends .
just prior to t ouch down , the  accumulated enercie w i t h in  the spi n~ir.~i
rotor system is conve r ted  i nt o  li:t by increasinq the rotor blade
ane le  of att~-tc .~ and by f l a r ’~rm the  helicopter. The rosulti:io in—
cre.i~n’d li f t  low s the  rate of dc~;~ en t and cush ions  the  a t  r c r a  s S

lan~h no . :o~
- he aUtoretat ~on to be success f u l  • the pilot mu~ h ave

contro l or at rcra t • and the a rcra ~ t- mus t have su t f i  c t e n t .  a l t  t —

tude .~ ~.‘o~’ to ce ~e en t ‘~~ -5iu oxo ~a t ion pr icr  to  w at e r
• impact  . “o be corn~’ 1 e t e  lv s u000s: . ~n 1 , thet ~‘ must be avorab le

o condi tiOu~: c wind an~l den. ty alt tudo , a r eason ab l e  S

S HELT ~
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sea s ta te , and adequate v i s ib i l i ty.

3.5 An ana lys i s  was conducted of more than 200 Navy /Marine
helicopter  wa ter mishaps . S i g n i f i c a n t  lessons derived from the
analysis are summarized below :

3.5.1 Seven d i f f e r e n t  types of helicopters reacted s imi la r ly  in
water mishaps .

3.5.2 More than 50~ sank in less than one minute .

3.5.3 All non-amphibious helicopters capsized before or during
submergence.

3.5.4 Almost all sank nose first.

3.5.5 The longer the helicopter floated , the better the survival
potential for crew and passengers.

3.6 From survivor statements, observer recollections , accident
inves tiaa tion r~’ports, and reviews of available motion pictures of
helicopter ditchings, the following events appeared to be con-
sistent in their occurrence .

3.6.1 Helicopters  react v io len t ly  as the turning ro tor blades h i t
the water during or following the ditching . The fuselage often
rocks from side to side and the fuselage may turn around its
vertical a<is 1.ke an unwinding gyro . As rotor RPM decays and
aircraf t control is lost, the helicopter typically rolls inverted ,
left or right; rotor blades break or bend ; and the helicopter fills
with water , usually from the nose to the tail. The nose windows ,
not stressed for severe water impact, frequen tly implode inward ,
permitting rapid water entry . The helicopter sinks inverted , nose
low . S

3.7 The objective of the basic feasibility study was to determine
the best methods of providing additional airframe buoyancy and
stability to a helicopter . A delay in sinking rate and improved S

stability would provide adequate time for occupants of a ditched
helicopter to successfully egress , if necessary. The helicopter
would not sink so rapidly that occupants would be trapped inside
by inrush ing wa ter , nor should the helicopter capsize , cr ea ting
disorientation , confusion and panic, once it had been ditched .

4.0 PHYSICAL CHARACTERISTICS OF SELECTED SYSTEM

4.1 The conceptua l design configuration of the Helicopter F1otation~System consists of four externally encapsulated spherical flotation
bags . These flotation bags are contained in two nose blisters and
in two stub wing pods . These bags are capable of being inflated
automatically or at the pilot’s option . Inflation time is approxi-
ma te ly  10 seconds . The f lo ta tion system is capable of au toma tic
dc~~lc~~ cnt in the avcnt the helicopter is inadvertently fluwn into
the water.
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4 .2  The flotation bags arc made of protective-coated ny lon con-
struction with dual compart.ments in each sphere for mini.mum weight
and stowage sice . Each deflated bag is approximatel y 1.5 cubic
feet in vo l ume . The baos provide exceptional strength , as wel l  as
resistance to flame , f uel , fungus , salt spray and environmental
extremes .

4 . 3  The tota l weight  of the system is approximately 220 pounds .
A weight  summary t s contained in the feasibility study 0210—11003—1.

4 .4  Pickup of es tab l i shed  hard points at the base of the nose
landing gear and on each s tub wing as f lo ta t ion  bag anchor points
provide ideal f l o a t  location for s tab i l i ty  and buoyancy .

4 .5  An e lectr ical  f i r i n g  c i rcui t  enables the pilot to deploy the
flotation bags or they can be deployed automatically.

5.0 SYSTEM ACTIVATION AND OPERATION

5.1 PILOT-CONTROLLED OPERATION

5.1.1 The Flotation Arming handle iocated near the engine fire
control panel on the instrument panel is pulled and rotated
90 degrees either way . This closes two contacts . The f lo ta t ion
Arming handle l~ ght comes on indicating “BAGS ARMED ’ . The
helicopter enters the water with power, and stabilizes with rotors
turning . The aircraft is under pilot control.

5.1.2 The flotation toggle switch is put to the ‘ON ’ position
activating the inflation sequence for all 4 bags.

5.1.3 The encapsulation doors come off as the bags inflate out
of their containers.

5.1.4 Engine condition levers are retarded ; rotor brake arming
lever is armed; rotor brake is applied . Aircraft is secured .

5.1.5 Aircraft floats upright.

5 . 2  A UTOMATIc OPERATION

5.2.1 Rotor brake arming handle contacts are closed if rotor
brake is not armed (Note: Rotor brake can ’t be armed if thro ttles
are in ‘FLY ” position.).

5.2.2 Main landinu gear also is fully extended . Micro switch
closed ( I n  f l i g h t  the landing gear is always extended)

5.2.3 Both generators drop off the line as Rotor RPM is lost.
(closes two contacts)

5.2.4 Zero speed sensor contacts close when rotor speed is less
tho.n 1 :~r~:•i .

4 • . .4 - B,
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5 .2 .5  When contacts are al l  closed , squibs f i r e , bags i n f l a t e
out of containers, popping doors o f f , bags inflate into position .

5.2.6 Helicopter floats upright.

6.0 SERVICES AND MATERIAL NECESSARY TO DEVELOP THE HELICOPTER
FLOTATION SYSTEM S

6.1 The Engineering Manhour Estimate , Material Requirement and
Cost Data is contained in Appendix A.

6.2 Estimated Travel Requirements are contained in Appendix B.

6.3 The Preliminary Program Schedule reflects accomplishment of
the proposed program through demonstration and delivery of the
prototype helicopter flotation system within eight months after
receipt of authorizatioi to proceed .

7.0 HELICOPTER FLOTATION SYSTEM ACTIVATING ALTERNATIVES

7.1 The inflating gases to inflate the flotation bags may be
provided by alternate means . One method to be demonstrated will
utilize CO2 in conjunction with air aspirators . An alternate
method to be demonstrated, consistent with component cost, utilizes
gases derived from solid propellent cool gas generators. This
method also utilizes air aspirators to supplement the inflating
gases.
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APPEND IX A

HELICOPTER FLOTATION SYSTEM

ENGINEERING MANHOUR ESTIMATE , MATERIAL REQUIREMENTS, AND COST DATA

ENGINEERING MANHOUR ESTIMATES
Hours

Task I Study and Design Management 84
Task II Fabricate and Assemble Prototype 600
Task III Prototype Test Program 580
Task IV Prototype Demonstration 160
Task V Documentation 200

1,824 M/H

$63 , 185

MATERIAL REQUIREMENTS 
S

Flotation Bag Encapsulation Pods
Nuts , Bolts , Fit t ings, Bracketry,
Fuselage Reinforcements , Fasteners , etc . $20,000

Electrica l Circuitry
Tes t Circuit
Squibs
Switches
Arming Lights , Wiring, Connectors , etc . $ 500

Contingencies S $ 1, 315

H COST DATA

NOTE: The costs of the above program calculated using repre-
sentative cost data (generated using industry rate

- 5 averages) would be approximately . . . . $85,000

A

~~~~~ 4~~J S 4  42 SU
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