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crew chiefs;SSgtLeon Ertons, SSgt

Robert E. Alvey, medical techni-
cians. MSgt Keut W. Brannon of

the base inJormation office flew on
one mission to photograph the res-
cue work and A2c George Zeller,
base photographer, flew on another
mission. A photographtaken by the
airman during this sortie received
world-wide newspaper distribution.
Deputies from the Clackamas Cou-n-
ty Sheriffrs Office and other police

ofïicials also flew aboard the HH-
43Brs as guides or actively engaged
in therescuework, oftenat the risk
of their own lives. Crew of the
HUSKIE fromDet 5 were Capt Paul
R. Schildgen, pilot; Lt Jason K.
Bridge, copilot; SSgt Karl A. Ald-
ridge, medical technician; and A3c
George O. Lepsey, crew chief.

Working from a central point near
Oregon City, Det 9fs two HH-43Brs
flew a total of 92 sorties a:rd per-

formed everything from roof-top
rescues to surveilla:rce flights.
More than 150 stranded citizens of
Clackamas County were rescued.
Added tothis totalwere the rescues
made by the HUSKIE crew from
Det 5. One of these i:rvolved the
evacuation of six adults, three chil-
dren and three dogs from an isolaÍed
river bankhemmed in by mou:rtains.
The pickup was made at dusk in fog
and pouring rain. The only place

Captain Schildgen could find to land
had large trees at the approach and
exit side of the field and power lines
on the front edge. To further com-
plicate the situation, the landing

area wasnrt level enough to permit

lowering the collective lever to the
bottom as the blades might contact
the slope. Sergeant Aldridge and
Airma:r Lepsey remained behind
while the civilians were flown to
saÍety. Afterward another hazard-
ous landing was made to pick them
up.

Duri-ng the three-day rescue op-
eration the HH-438 crews from
Det 9 also encounteredone hazard-
ous situation aJter another. Here

are only a few: In aseries oÍ sorties
to an area surroulded by high pines,

Major Cochran hovered the HUSKIE

in 45-knot winds and rain above the
swollen Molal laRiver while 18 per-

sons were hoisted to saÍety by Ser-
geants McGatha and Alvey. Three
more persons were evacuated later
when thehelicopter was able to la:rd
near their home. In another mis-
sion, with Lieutenant Martin as co-
pilot, Major Cochran flew through

weather sobad the crew opened the

4

doors andthrust theirheads out in-
to the fog and driving rain in order
to see where they were going. Two
young boys were plucked Írom a

mountain side. Afterward, in a se-
ries of sorties with another HUSKIE

flown by Captain Hurt, landings
were made in a field strewn with

tree stumps and about a dozen peo-

ple were picked up. Next the Ma-
jor landedon a steeplysloping f ield

and held the helicopter in position

for 20 minutes while Lieutenant
Martin and a forest ranger gathered
evacuees together. Finally, in a
series of similar sorties along
with the HH-43B from Det 5, more
than 50 persons were evacuated to
saÍety. The last few sorties were
accomplished during heavy rain
a,fter dark. The night was spent at
Zig Zag. The next day Major Coch-
ran took theHH-43Bdown a narrow
canyon to rescue two elderly cou-
ples. Poorvisibilityand high winds
Íorced theHUSKIE pilot tofly lower

and lower. Power lines criss-
crossed in every direction and
formed a dangerous web around the

only available landing site. The

Major was able to maneuver the
helicopter il Jor a larding with the
power lines 10 to 15 feet from the
rotor blades.

Other helicopter crews were al-
so engaged in similar hazardous
fiights. Captain Allen, with Lieu-

tenant Martin as copilot and Ser-
geants Ezell and Ertons as crew-
men, hovered the rcopter i:e high
winds with a flagpole 15 feet in front
of the rotor blades, two chimneys
10 feet to the left and trees 20 feet
to the rear. Five persons standing
hip deep inrushingwaterwere res-
cued. Later, after a rather des-
perate search, Captain Allen landed
on a high school larÀn - only three
to five minutes fuel remained.

Captain Hurt, with Major Cochran
as copilot andSergeant rvVilliams as
crewman, first rescued an 83-year-
old woman whose husband had been
ki l led bya logsl ide, took her to the
hospital a.nd then returned through
increasing wind and rain to lald in
the field strewn with tree trunks.
During earlier sorties in another
HUSKIB, MajorCochran had landed
in the same field. Between 12 and
15 persons were picked up by the
choppers. With darlcress approach-
ing and visibility rapidly decreas-
ing, CaptainHurtthenflewup a nar-
row canyontoa spotwhere more e-
vacuees waited. The flight was made
over tall pine trees that thrust their
tops into the low-hanging clouds.
After locating several stranded ci-
vilians, the captain decided not to
make the hazardous trip back and
landed in a gravel pit dotted with
large piles of gravel. The HUSKIE
crew spent tbe night in a cabin,
loaded sevenpeople aboard the next
day and then made the trip back
through the canyon to saÍety. Later,
directed to another evacuation area
swept by high winds, Captain Hurt
hovered the helicopter within one
foot of a steep slope when he found
a landing was impossible. After

a tborough search of the area, the

civilian guide and Sergea.nt Williams
reported only a lone suitcase re-

mained behind to be ttevacuated. I'

Along with this incident the captain

notes that other ttevacueestt included

"approximately 12 dogs, three cats

and a red calary. tt

The HH -438 crews had high praise

for the other military units and local

and countyofficials who aided in the

rescue work. A greatdealof credit

was also given to MSgt George W.

Stubbs, maintenance NCO at Det 9

and A3c James O. Maull for their

"tremendous behind-the -scene sup-
porttt during the operation. In the

three-day period, nearly 1, 900 gal-

lons of jet fuel were furnished to

the HUSKIESby tanker trucks from
the 337th Fighter Group FueI Sec-

tion.
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43 people was a man who wanted to
stay with his dead cow, not out of
any particular love for the animal,
but because it was meat which stitl
needed to be butchered. Capt Thom-
as C. Seebo and his crew consist-
ing of lstl-t Donald M. Welsh, SSgt
Larry K. Henderson, crew chief,
and A2cJohnA. Moore, paramedic,
dropped down into marshy rice pad-
dies just eastof the base to pick up
anothergroupof people stranded on
a bridge. ttWe couldntt tell what
was solidground and what wasnrt, I'

said Sergealt Henderson. ItWhen

we did toueh down, the water was
over the wheels. 'r

Their troubles were just begin-
ning. 'rAll 30 people wanted in at
one time. rt I put my arm across
the door to stop them, and they aI-
most broke it. We got 10 inside

and Captain Seebo took off leaviag
me there withthe other refugees. tl

While Captain Seebo deposited the
first group saÍely on high grou-nd,

:tk#*

collected in downtown Dana:rg and
food donated by the 23d Air Base
Group was delivered to the HH-48
unit personally by the chaplains,
and then, still accompanied by the
chaplains, it would be delivered to
an isolated orphanage or parish
church. At one such church, Vien
Bien, the food had to be lowered
through the roofof anadjacent par-
ish house. Airman Flower was first
lowered to the roof of the house.
The food was then lowered in the
basket, and he passed it to hungry
flood victims who were sitting on
the rafters just beneath the roof.
The waler was sloshing mid-way up
the walls on theinside of the house.

The efforts of these highly train-
ed rescue men could easily be de-
scribed as noble in humanitarian
terms without the slightest possi-
bility of exaggeration. However, a
sma-ll amountof pride intheir voice
as they talk about their efïoÉs dur-
ing the flood is the only indication
one gets that the ofÍicers a.nd en-
listed men of Det 5 consider their
actions more than whaÍ was ex-
pected of them.

Others who participated in these
mercy flights are: Capt Clyde W.
Lemke andlstl,t Joseph P. Phelan,
pilots; TSgt William H. Michael,
TSgt John G. Regan, Jr.,  SSgt
Philip Arketa, SSgt Dewey A. Kil-
patrick, MSgt Lenote C. Vigage,
and Alc Jon H. Young. K

Sergeant Henderson made the best
of his predicament and found a ref-
ugee who could speak broken Eng-
lish. Through him, he explqinsd 1s
the rest that they would have to
Ieave most of their baggage behind.
rrSevera-I of them wanted to take
their bicycles, I' related the Ser-
geant.

The hard working chopper crews
not only rescued a total of 80 peo-
ple; they also del ivered over b,000
pounds of food to people who chose
to stay with their homes.

Another entry in the log book
reads, rr People will be spending the
night on roof tops. Most donrt want
to leave their homes, but all indi-
cate they need food. t,

"They would wave the (rescue)
basket away, but would motion like
they were hungry,tt explained Air-
man Flower.

The food delivery missions were
coordinated by Chaplains Job:r F.
Shea and Walme L. Stork. Food

*.

E " *
r
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felevised Rescue

This dramatic photograph of a rescue by an HH-43B crew from ARS Det 15, WARC (MÁTS) , Luke AFB, Ariz. , is part of a film taken
by Ralph Painter, TV news cameramatt. To remove the critically injured survivor of a civilial helicopter crash, Capt Charles R.
Kay,  RCC, and CaptAndrewJ. M. Archer,  copi lot ,  took the HUSKIE intoadeep andnarrow ca:ryonat anelevat ion of6,000feet .
The HH-43Bhovered with the tail fins touching the overhangingtrees and the rotor blades clearing the steep sides by inches while the
rescuee was hoisted aboard. Air evacuation had been recommended by Alc WiIIiam R. Dunbar, crew chief, and A1c Joseph A.
Vultaggio, medical technician. Dropped off earlier on a mountain trail they climbed down almost vertical rock walls to reach the
isolated spot. Captain Archer hoisted Airman Duribar aboard and then the litter was raised, inch by inch, between the overhanging
trees on one side of the canvon and the rocks on the other.
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IÍ uou lwae a qtestion regarilin4 Kaman Aireratt
maintananne, send it alon4 to Rotor Tips. The Service
Deportmmt's en4iíruers will be glnd to anster it.

(1. (Applies UH-2) WHAT ARE THE "KACTS?' OF
RESCUE HOIST CABLE INSTALIÁTION?

A, l(""p in mind that when a hoist cóle is replaced
because it was either deliberately or inadvertently cut,
the reel must be retimed in accordance with 01-260HCA-
2-7. After this is accomplished, follow the usual pro-
cedure takenwhen a cable is replaced for normal wear'.
The extra step is necessary because, when a cable is
cut, its weiglt is released and the steady pull on the
hoist suddenly ceases. This allows the free end of the
cable to whip up through thenut and guilloline assembly
and throws the timing off in the reel. ldlustment of
down-limit switches, if not accomplished properly, can
cause unnecessa-ry cable replacement. After checking
the instatlation of the down-limit switeh, operate hoist
electrically by reeliug in a few turns of cable. Then
unreel cable untildown-limit switch is actuated, cutting
off power and stopping the drum. There then should be
approximately three turns of cable remaining ou the
drum. Uare should be exercised when using the hoist
up-down emergency lever for operation of the hoist. In
this phase of operation the up-down limit switches are
inoperative. ilCaJ'ert must be taken to avoid unreeling
too far as thecable will thenstart to rew.ind backwards.
As a reminder, so this can bepreventedfrom happening,
the last l5 feet of the cable has been coated with t'Red

Dykem. rr
W, J. Rudershousen, Service Engineer

Q. (Appries HH-438/F) WHY DO DIAGONAL RIPPLES
APPEAR OUTBOARD OF THE FIÁP ON THE SKIN OF
SOME ROTOR BLADES?

A. Wh"o the plywood skin is fitted to the blade, the
forward edge oÍ the thicker inboard section mates
against a recessed tÍrabbetrr in the spar. The outer
thinner ski-n panel is bonded to the surface of the spar
with no restraining rabbet joint to hold the panel in
position during the applicaÍion of the bonding pressure.
The tip end occasionally creeps a few thousandths of an
i-nch when pressure is applied by the bonding fixture,
and results in the diagonalskin ripples sometimes seen
in the outboard area. Neither the skin depressions be-
tween ribsnor the diagonalripples are ofany structural
consequence so long as the bond between skin and ribs
is intact. Data compiled while overhauling a number of
blades edribiting ekin ripples of this type indicates that
KAC has never experienceda separation of the bond be-
tween ribs and ekin in this area.

Q. (AppliesuH-2) WHEN VIEWED F"ROM THE DRM
END, IN WHAT DIRECTION SHOULD THE AU<ILIARY
FUEL TANK AIR COMPRESSOR MOTOR, P/N RG21560,
ROTATE?

Á. Th" motor should rotate in a clockwise direction
when viewed from the drive end (looking directly at the
splined shaft). To ensure clockwise rotation, wire the
motor in accordance with the wiring diagram in NW03-
10KAM-1, Volume 18. The motorwires are color coded
in the following manner: Phase 1, blaek; phase 2, ted;
phase 3, green; and N, white. This infermstleq will be
canied in future revisions of NW03-10KAM-1.

l. J. líc*lohon, Scrvicc Fnginccr

Q. (AppliesHH-43B/F, UH-43C, OH-43D) WHAT ARE
SOME OF THE PREVENTATIVE MAINTENANCE STEPS
WHICH SHOULDBE TAKEN WITII REGARD TO ROTOR
BLADES?

A. (f) Prevent future problems by using padding and a
properly preparedarea on which to set blades BEFORE
removing blades from the helicopter or boxes. (2) To
prevent possible injury to personnel, or blade damage,
use two men (minimum) on the grip end a.nd one man
(minimum) about three feet inboard from the tip when
carrying blades by hand. Cooperation is required be-
tween the men, and it helps if they are all nearly the
same height. (3) Flaps and blades are subject towear at
the trailing edges and corners. To prevent fraying, use
paiat to touch up any bare fabric (unless fabric is sp[it).
Allowable flap and blade repairs are described in the
strarctural repair manuaf. (4) Always keep in mind that
vehicles, hangardoors, and similarobjects are enemies
of blade tips. Never move ahelicopter without the assist-
ance of guide personnel. (5) Helicopters stored over a
two-week periodshould have the blades removed to pre-
veut the development of excessive droop. Store the blades
in their shipping containers whenever possible or on
padded supports. Make sure the leading edge is down.
(6) As an automobile will rust out faster when constantly
left dirty, so will a rotor blade deteriorate at a faster
rate if uncared for. Aerodynamically, a clean rotor
blade alsoperforms better thanone witha dirty surface.
Periodic cleaning with a cloth dampened with waler will
aid maintenance personnel in accomplishing a more
comprehensive visual inspection. It $dll also remove
grit and possibly caustic dust which might eat into the
blade finish. Grease, if smeared on the blade finish,
should be wiped off as some greases will slowly pene-

trate andsofteu the paint. Again, as vrith an automobile,
one of the best ways to preserve the finish and increase
resistance to weather is by periodically applying a coat

of wax. Donrt use a combination cleaner and wax com-
pound, however, for this type could cause the finish to
erode or deteriorate. Kaman Aircraft Corporation uses
a liquid wax called t'Wing Wax" which may be ordered
in one-gallon cans under Air Force stock number 7930-
132-5583. Suitable paste wax (MIL-W-18723) may be
ordered in one-gallon cans under Air Force number
?930-267-5588 and Navv stock numberR7930-26?-5588-
G600.

N. E. Worner, Service EngineerN. E. Worncr, Service Engíneer
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UTí.z FUEL SYSTEM
by Hermon Zubkoff

Service Engineer
Field Service Deportment PART I I

Part I ,  "Descr ipt ionof theAircraf t lnternalandExternalFuelSystem,"appearedinthepreviousissue.
Subsequent issues will include articles on pressure fueling, suction defueling, and the fuel quantity

system; the power plant fuel system; and the fueI control system.

fhe Fuel Transfer Systemwil l  be presented in the fol-

towing sequence: (1) General (2) Auxiliary tank transfer

to the forward tank (3) Aft tank transfer to the forward

tank (4) Fuel feed-forward tank to the engine.

(1) General: Auxiliary tank fuel and a.ft tank fuel is

transferredto the forward tank as the fuel in the forward

tank is eonsumed. Fuel from g!! tanks is fed to the en-

gine through the forward tank. Internal plumbing and

components in thetralsfer system are also used in single

pointpressure fueling aadsuction defueling. The function

and operation of these units, as applied to pressure fuel-

ing and suction defueling, will be dealt with in Part III.

(2) Auxiliarv tank transfer to the forward taak: (See

figure 1) Fuel is transferred from the auxiliary tanks

first. When the audliary tanks are empty, or when aux-

iliary tank transfer is interrupted, transfer from the alt

tank commences automatically. The system maintains

the proper center of gravity (CG) and ensures maximum

internal fuel load in the event that it is necessary to drop

the auxiliary tanks during flight.

Auxiliary tank fuel transfer is accomplished by means

of arr pressure supplied by a small motor-driven, oil-

free aircompressor. The air compressor a.nd associated

units are installed in the aJt fuselage compartment be-

hind the aJt fuet cell. Air pressure of 14-16 psi in the

auxiliary tanks forces the fuel from the auxiliary tanks

through the transfer line and into the forward tank. The

associated units in the compressor system include: the

air pressure lines, a dehydrator (referred to as the

desiccator), a check valve in the air pressure line, an

air compressor pressure switch, a low air pressure

switch, and a caution light. As a saÍety feature, a fuel

transfer pressure switch is installed in the forward tank

to protect the forward tank from over-pressurization.

The dehydrator removes moisture from the com-

pressed arr to protect the system from water contamina-

tion from this source. It is visible for daily inspection

through the fuel filter access panel on the left side of the

fuselage. The desiccant, in crystal form, is replace-

able and containedin a clearplastic tube to which a color

scale deca-l is attached. Comparison of the color scale

to the color of the desiccant crystals indicates the amount

of moisture absorption. The scale also indicates when

the desiccant crystals should be replaced.

The check valve, which is installed in the air pressure

line between the desiccator and the auxiliary tanks, pre-

vents air in the pressurized auxiliary tanks from leak-

ing back through the compressor. The air compressor

pressure switch controlsthe compressor motor to main-

tain 14 to 16 psi air pressure. At 16 psi it shuts the

compressor motor oÍf. At 14 psi it turns it back on.

A caution light pressure switch is installed in the air

line to warn the pilot when the air pressure is too low to

properly transfer the fuel. This pressure switch acti-

vates the warning light when air pressure drops to 5 psi.

t o

The warning light is deactivated when pressure rises to
? psi. This is the minimum required to transfer fueI at
the normal rate of approximately 1. 72 gallons per minute.

A fuel transfer pressure switch is installed in the for-
ward tankgravity filler neck as a safety feature. Its sole
purpose is to protect the forward tank from over-pres-
surization. This pressure switch is electrically con-
nected to the compressor motor and to the aft tank boost
pumps. In the event that the fuel level and pressure in
the forward tank reaches an unsaÍe level during fuel
transfer, the pressure switch shuts off the compressor
and the aft tank boost pumps at the same time. As fuel
is consumed, and the fuel level and pressure within the
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in part III.
Fuel, transferred from the auxiliary tanks and the a.ft

tanks, flows into the forward tank through the forward
tank fuel-defuel shutoÍï valve. This valve is connected to,
and is controlled by, the dual pilot solenoid precheck
valve. The dual pilot solenoid precheck valve contrins
identical units which operate indepeudently of one another.
The loweruait is ttre primary valve, the upper unit is the
secondary valve. They have identical fuactions, that of
controlling tàe opeuing and closing of the fueltefuel shut-
of{ valve. Safety is the purpose for this dual feature.
The precheck valve is installed at the top of the tank.
Each unit is float operated. When fuel in the forward
tank reaches the valve level, a float rises creating a
pressure in the pilot line which connects to the fuel-
defuel shutoff valve. This pressure closes the fuel-
defuel shutoÍï valve and prevents further flow of fuel into
the forward tank. When the fuel level in the forward tank
drops below the level of the precheck valve float, the
pilot line opetrs, the pressure is relieved and the fuel-
defuel shutoff valve opens, allowing fuel to flow into the
tank. Both tbe primary and secondary precheck valves
can also be actuated to the closed position by electrical
solenoids controlled by switches located on the precheck
panel. This, however, is a function of the pressure
fueling system and will, therefore, be covered in part trI.

(3) AÍt tank transfer to the forward tank Aft tank fuel
is transfened to the forward ta:rk by means of two sub-
merged boost pumps, one in each cell. Both pumps
operate simultaneously, although either pump alone is
capable of transferringthe fuel. The boostpumps operate
continuously when the boostpump switch is on and fuel is
contained in the aft tank. The pumps continue to operate
eveu while fuel is being transferred from tlre auxiliary
tanks. This ensures immediate flow of fuel from the aft
tank if fuel transfer from the auxiliary tanks is inter-
rupted for any reason. The boost pumps aÍe intercon_
nected with a pressure line which has two functions. A
boostpump pressure switch isinstalled in this line which
actuates a warning light in the cockpit when boost pump
pressure drops 1.25 t 0.2b psi. Trnnsfer will still con_
tinue at this low pressure; however, the transfer rate
will be decrea.sed from normal. The second function of
this pressure line is a saÍety feature to ensure that the
aÍt tank fuel-defuel shutoÍï valve is closed during trans_
fer. If this valve should, for some reason, remain par_
tially open, fuel transfer urill not occur; fuel will merelv
circulate ttrrough the boost pump and the open vatve inl
stead of flowing through the transfer line. Boost pump
pressure is, therefore, directed from this pressure line
through a bleed line to a unit installed on the fuel_defuel
sbutoff valve, called the lockout piston. This lockout
piston, which is actuated by boost pump pressure, en_
sures that the fuel-defuel shutoff valve is closed during
transfer. Two one-way check valves are i_ustalled in the
boost pump pressure line to prevent recirculation of fuel
in the event one boost pump should become inoperative.

'u" 
Conlamiaatbn

FUNDAMENTATS
DO YOU KNO'\I/ THAT -ReciprocatiDg engines and car_
buretors can cope with considerably largór amounts of
water and foreign matter than turbine engines and fuel
control units. Ttre small elearances maké the fuel con-
trols on turbine engines very susceptible to malJunction
due to foreigro matter,

The boost pumps normally develop approximately L0
psi. During transfer of fuel from the auxiliary tanks,
since the auxiliary fuel transfer pressure is greater (14
to 16 psi), the suction check valves remain closed and
aft tank fuel circulates through the boost pumps and the
orifices in the boost pump output lines. When the aux-
iliary fuel transfer is completed, pressure against the
suction check valve drops. The aft tankboostpump pres_
sure then opens the suction check valves and aft tank fuel
transfer begins. The fuel from the aft tank flows through
the same transfer line into the forward tank, through the
forward tank fuel-defuel shutoff valve. Low level float
switches in each aft tank sump shuts oÍï the boost pumps
when the tank is empty.

14; Fuel feed-forward tank to the eneine: Fuel is de_
livered from the forward tank to the engine by an AC or
DC boost pump, through a common fuel supply line. The
AC pump is installed in the right-hand cetl, the DC pump
is installed in the left-hand cell. The DC pump is used
during starting and as an emergency pump in the event of
failure of the AC pump or loss of AC power. The AC
pump isused during normaloperation. Apressure switch
installed in the AC pump outlet line is electrically con-
nected to the DC pump. When AC boost pump pressure
drops below aormal, the pressure switch activates the
DC pump and simultaneously lights the IEMERGENCY
PUMP ONrr warning light ia the coclrpit. A check valve
installed in each boost pump outlet line prevents recir-
culation of fuel through the idle or inoperative pump.
Fuel passes through the aircraft micronic filter, and an
electrically operated firewall shutoff valve to the engine
dynamic filter, and the engine-driven fuel pump. The
micronic filter is equipped with a bylass, in the event
that the filter element becomes clogged, and a drain
valve. A pressure switch in the by-pass line activates
the TTFUEL BY-PASSi' caution light in the coc\pit when
by-pass occurs. A fuel supply pressure switcb is in-
stalled in the fuel supply line between the micronic filter
and the engine. This switchactivates thettFUEL BOOSTTT
cautiotr light when boostpump pressure drops below nor-
mal. The boost pumps normally develop between ? and
10 psi at the pump outlet. The caution light is activated
when line flow pressure drops to 2 psi and goes off when
line flow pressure reaches 4 psi.

This completes Part II - Fuel Transfer System. parts
III, fV and V of the UH-ZAIB Fuel System will appear in
subsequent issues.

(

(

AFC No. 5? - Installation of SLO-BLOW FLJSES
AFC No. 60 - D. C. CONVERTER, FUSE SUB-

STITUTION

CHÁNGES

AFC No. 62 - Prevention of FOREIGN OBJECT LZ/}L/64
DAMAGE

AFC No. 64 - Replacement of DRIVE SIIÁFT
, HEAT SHIELD
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SEASPRITE
ACTIVITIES

.  . '  * . - . ' + *  , ,

. . . UH-2 crew from HU-lrs Det Echo aboard USS Bon Homme Richard makes 2 a.m. mercy flight to oiler Ashtábula
toa idser ious ly in ju redcrewman.  Becauseof  f i rehaaard f romoi le r ts fumes,  he lo lowersDr .  J .M.  Vo lkonto
guided missile destroyer Berkley steaming alongside of Ashtabula. Due to weather conditions and darloess , IJH-}
makes approach to Berkley uader complete instrument guidance and hovers in 24 mph winds over shiprs stern dur-
ing lowering operatioD, Doctor highlined from Berkley to Ashtubula afterward and treats injured man. pilot of
UH-2  is  L t ( jg )  F .J .Ha l l  and LCdr  L .F .Bowmanis  cop i lo t .  Crewmembers  are  C.J .Br i t t ,AN;  andW.E.Z imba,AIv ISg.

...UH-z crew attachedto Det 42, HV-2, flies through intermittent rain showers to rescue seamar who fell from
flight deck of USS F.D. Roosevelt. Helo pilot is Lt(jg) Paul W. Kayle, Lt(jg) Harry E. Higginbotham, copilot; Bruce
M. Laurendeau, AMH2, and Richard F. Parry, ATN, crewmen.

.. .SEASPRITE crewfromNAS KeyWest, Fla.,  f l ies 120 miles to USS Wilkensonto aid seama.nseriouslyinjured
when hatch is elosed on hands. Lt Robert Bruce is pilot and LaWayne J. Finkhaus, AD1, crewmaa aboard UH-2.
Stretcher hoisted aboard helo and seaman taken back to nava-l hospital at Key West. . . . SEASPRITE from HU-lrs Det
Bravo takes off from deck of USS Ticonderoga aÍter seaman falls overboard. Survivor rescued in eight minutes.
Lt( jg) F.G. Riehl, UH-2 pi lot;  Ltf ig) C.R. Trai l ,  copi lot;  J.A. Shanks, ADIAN, andJ.E. Geier, ADRB, crewmen.

...SEASPRITE from HU-lts Detachment Mike aboard USS Ranger brings
water and supplies to laading party during 4-day training exercise held in the
Zambales Training Area at the U. S. Naval Station, Subic Bay, p.I. (Official
USN photo)....SEASPRITE flown by LCdr Frank Herndon and Lt Dale Myers
at NS Adak, Alaska, eonducts hazardous search for fishing boat captain pitched
out of sma-ll boat during high seas. search made over sma]l inlet despite ex-
treme turbulence created by combination of high winds and cliÍfs. Helo also
called on for photographic work a:rd to investigate old volcanic crater for sigrs
of possible reactivation.

. .  .SEASPRITE from HU-
2rs Det 59 on night plale guard at 2125 when flares sighted eight rniles from USS Forrestal. Both survivors of plane
crash picked up by helo and returned to ship at 2150. Lt W. E. Aylward pilot of UH-2 and Lt(jg) L. L. Scott is co-
pilot. J.B. Gilbert, AMS3, is hoist operator and M.J. Napalo, AMHB, on standby.

. . . Marine pilot ràose plane skidded off deck of USS
Hancock aÏter landing, back on deck five minutes later thanks to efforts of UH-2 crew from HU-1rs Det Lima. Speedy
rescue made despite high sea state and hoist cable becoming snagged on seat of downed aircraft. Survivor untangles
cab leandho is ted tosa Íe ty .  L t ( jg )J .M.Faguades,  p i lo to f  rescuehe lo ;L t ( jg )R.J .  Nohr ,  cop i lo t ;Ra lphA.Casavant ,
ADRAN, and George E. Morgan, PRB, crewmen.

.. .SEASPRITE crew from HU-2Ís Det 62 on plane guard when f ight-
er flames out prior to touchdown and pilot ejects at end of deck on USS Independence. Pickup made with rescue seat
minutes later. LCdr C.S. Sapp is UH-2 pi lot and Ens P.R. Lehrfeld, copi lot.  P.C. Jones, ADR2, and E.C.Hauser.
ADR2, crewmen.

FIRSï TO LOG IOOO IN UH-2-Lt( jg)  Larry W. Be-
guin, center, of HU-l, NAAS Ream Field, Calif., is
presented deskset award byDon Alexalder, Kaman Air-
craÍt s enior service repres entative. Cdr Dale W. Fisher.
left, commanding officer of HU-l.was also on handto
offer his congratulations. The award is ma.de bv KAC
to those logging 1000 hours in helicopters produóed by
the company. Lieutenalt Beguin is reported to be the
first SEASPRITE pilot to pass this mark. The lieutenant
participated in the UH-2 Fleet Indocrination Program at
NAS PatuxentRiver, Md,, and delivered toHU-lthe lirst
UH-2 assigned to the Pacific Fleet. While in the squad-
ron Lieutenant Beguin served as piane commander, test
pilot ald standardization instructor in the SEASPRITE.
In his three and a hall yea-rs as a Navy pilot, he has
amassed over 1800 accident-free hours in eight types of
aircraJt. This impressive total includes 210 night hours
in the UH-2 (equivalent to 8 days and 18 hours) ald two
rescues at sea. (OÍïicial USN photo)
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by Robert J. Myer
Cuslomer Service Monoger

ln the losl issue oÍ Rolor fips Íhe Íopic oÍ cleon/iness of
oircraft and work oreo wos deolt with under the heod-
ing oí Generol Maintenonce. Torque ond saÍetying
reguiremenfs, which f al l  in the some cofegory, ore now
considered.

Torque ond Sofelying Requiremenls

Thi" *"y seem l ike an odd associat ion of aircraJt
maintenalce concerns unti l  you consider their basic
relat ionship. Since the f irst mechanical device was
built, one of the biggest headaches has been to keep the
parts together. Obviously the degree of concern was
(and st i l l  is) direct ly related to the forces involved and
the cri t icalness of the lunction. Through the years,
many attaching methods have been developed covering
the extremes from bal ing wire to welding. Recognizing
that most movingparts are subject towear and replace-
ment, welding became relegated primari ly to strucfural
non-moving part applications, and pins and bolts came
to the fore as the moreversati le attaching devices. The
next problem was to provide a mears of keeping the pins

and bolts from loosening and falling out. The resolution
of this problem spals the gamut from the use of wire or
a cotter pin in the end hole of a fastening pin to a com-
bination threaded and riveted nut and bolt. Although
both extremes have numerous applications, experience
to date on a majority of significant mechanicai devices
dictates the need for a compromise attachment more
rel iable than the simple wired pin and more easi ly dis-
assembled than the threaded-riveted combination. Here
we reveal the primary subjects of our discussion, the
ever-present standard nut a-nd bolt. But again, we are
plagued with the problem of working and loosening as
the mechanical devices are required to perform under
increasingiyhigher speeds and loads. Numerous saJety-
ing devices arld methods have been developed in the
attempt to resolve this last concern. Those principal ly
used in the aircraJt industry are castle nuts and cotter
pins or saÍety wire; nonmetaliic friction inserts in nuts
or in recesses in bolts; tempered, distorted nuts em-
ploying metal-to-metal fr ict ion; tablock washers; and
dri l led head safety-wired bolts in plain threaded holes.
A cement is also available to supplement, or under
certain condit ions, to be used in l ieu of these saÍetying
dev ices .

Under nominal load or stress conditions the standard
bolt with one of the accepted safety devices performed

t ó
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satisfactorily. But as higher loads per weight and great-
er operating efficiencies were required, as is the case
with aircra-ft in general and helicopters in particular,
components again began to "work" at their attaching
points and, in many cases, bolts were found to stiit be
loosening. At this point engineers started to give more
consideration to attaching bolt torque. They determined
that by t ightening a bolt to i ts al lowable tensi le l imit,  nor-
mally in excess of the operating forces acting on that part
of the joint,  the joint arrd bolt  did not "work, " the struc-
tural capacity of the joint was improved, and the bolt
had less of a tendency to ioosen. The bolt in effect be-
comes a heavy spring, prestressed (by torque) to the
point that it does not "feel'r the lesser operating loads
to which i t  . is subjected. This principle has been de-
veloped to the degree thatmany applications require the
use oÍ much stronger bolt materials and torques Íar in
excess of their standard counterparts. AIso, inasmuch
as the tensile ioads in a boit(or any component) is more
directly related to its "stretch" than to the torque ap-
plied, very critical applications require tightening to a
closely defined length or tength differential. This is
established by: before and aÍter micrometer measure-
ments; use of PLI (preload indicating) washers; pro-
truding indicator pins; etc.

The preceding may sound iikemore theory than prac-
tical maintenance application, but it is hoped that it
provides the reader with a little better appreciation of
the importance and practicai aspects of safetying ald
torque. As indicated earl ier, proper appl icat ion of
saÍetying and torque requirements is of particular con-
cern in helicopters dueto the large quantity of primary,
continuously operating components. In addition to ad-
herence to the direct ions specif ied in the reiated sec-
tions of aJfected handbooks, thefollowing general recom-
mendations are offered:

1. Regarding torquing requirements -

(a) Use proper equipment. Don't attempt to esti-
mate torque manually. On smaller diameter bolts
you are more apt to overtorque thar undertorque
which can result in overstressing of the bolt and
premafure fai lure.
(b) Insure that torque is being applied against ade-
quate threads and not agarnst a bottomed out grip
Iength. The iattercondit ion wil l  provide incorrect
retention ald ean also result ln overstressing of
the bolt and premature farlure.

I
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This "gangster element" is still a-
round, only now they have another alias
-"FOD. " If ingested into a turbine en-
gine they can cause foreign. object dam-
age and possibly an in-flight failure.
NEVER REI,AX YOUR VIGILANCE, fOT
these and other insidious characters Iike
'rClip the Cotter Pin,'r rrNobby the Nut, "
'rFa.stener the Fink, i' and "Willie the
Wire, " may be lurking in your work
area waiting for the chance to do their
dirty work. Beware! Beware! Beware!
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Huskie Happenings

4{;t_r6*i,:,ïo

.. . Fighter pilot pulled from smoke-filled cockpit of crashed and burning plane at Aviano AB, Italy, as 20mm
ammunition begins orploding. As local HH-438 from ARS $!.lg, AARC (MATS), hovers overhead, air rescue fire-
men leap from HUSKIE to aid ground personnel ia freeing trapped pilot struggliug to open eanopy. Rotor dovmwash,
used to supply cooling air for rescuers, atso credited with keeping nose of plane cool and other ammunition aboard
from e><ploding. Fighter pilot, seriously injured in crash but not touched by flames, treated at Aviano and short while
later taken in HH-43B to Vicenza Army Hospital 50 miles away. Manniag HUSKIE during both flights are Capt Jerry
A. Crupper, pi lot;  Capt Robert S. Henderson, copi lot;  SSgt Kenneth M. Anfuews, and Alc Charles W. N*Sy, Jr.,
f i remen; Alc Turl l is E. Holl l ield, medic. Capt Gerald Fogel (MC), f l ight surgeon made the tr ip to the hospitat with
the survivor.

.  . .  Crew of HUSKIE from ARS D& D, WARC (MATS), George AFB, Cali f . ,  f l ies into narrow mountainside cleft  at
6500 feet altÍtude to evacuate fatatty inS,tred climber. Evacuation by air deemed necessary to preclude additional
risk to ground rescue party i-n making descent, Two sorties made after pilot of another type helÍcopter indicates he
is u:rable to make pickup because of altitude and close proximity to sheer mountainside. Stokes litter lowered from
HUSKIB and accident vÍctim hoisted aboard. Bladetip elearance during hover is 15 feet on one side aad five feet on
otber. Capt Jay M. Strayer was RCC; Captain Jack D. Peak, CP; A1c Àlexander Montgomery, HM; and MSgt Leonard
W.  Jones ,  MT. . . .HH-438 a f , tached to  Det  12  passes  1000-hour  f l igh t  mark  onDec 4 ,  1964. . . .HH-43B crew f rom
S4th ARSq flies through driving snowstorm to scene of C-133 crash near Goose Air Base, Labrador. Investigation
reveats that there were no survivors, Capt Fernand M, Espiau is RCC on hazardous flight, Capt Thomas F. Madden,
copilot, and A2c Richard A. Pink, medicai technician.

spain, on nigh*raining mission when spanish r-ae *asueÏ"ffii"Ï;tjÏilï?ï#";jfïlxffi';lï,'ïiï""*"'
area and injured pilot who bailed out is picked up and in Torrejon hospital 10 minutes after HH-438 crew saw his
plane crash. Flaming wreckage extinguished later with FSK at request of Spanish authorities uaable to reach in-
aceessible site. With Lieutenant Ernest are l"stl-t V. M. Liebernecht, copilot; A1c A. R. Battaiai, crew chief;
A lcP.  R.  Mar t inandA2eE.  T .  Doughty ,  J r , ,  rescuespec ia l i s ts ;  A1cJ .  D.  Burnet t ,  med iea l technÍc ian . , , .HH-4BB
from ARS Det 5, WARC (MATS), McChord AFB, Wash. , makes night overwater flight through 4S-lioot winds and heavy
rqin to rescue four duck hunters from tide-swept island iu Puget Sound. Capt Warren K. David, pilot, makes
hazardous landing between three large tree stumps in marsh as he is guided by Lstl.t Jason K. Bridge, copilot, TSgt
Eddie Hagerman, crew chief, and A1c William J. Emery, medical technician. Survivors and equipment loaded
aboard and flown back to McChord.

. . . H H - 4 S B c r e w s f r o m A R S D e t l l ,  C A R C ( M A T S ) ,  L a u g h l i n A F B ,  T e x a s ,  m a k e t w o l 4 5 - m i l e t r i p s t o h o s p i t a l t o
evacuate military personnel iljurea in accidents. Áirman with severe head injuries su-ffered ia fall from moving
vehicle evacuated by HH-438 crew consisting of Capt Leonard L. Hitls, detachment commander, RCC; lstl,t Arthur
F. Machado, copilot; and SSgt Herman Halyard, Jr. , medie. Capt Robert R. Smith, MC, was flight surgeon. Officer
with part of foot severed in power mower accident evacuated during second ftight in HH-438 manned by Captain Hitls,
RCC; Capt David B. Hightower, copilot; TSgt Edward G. Smith, medic; and Captainsmith. (Until recently, a-ll med-
ieal evacuations made by ambulance. However, high-speed trips on highways prove to be dangerous so base aad
hospital ofïicials decide helicopter evacuation is not only Íaster but much saÍer. )

ryt
I,OOO ilOun$Atr HH-438 attached to ARS
Det 14,  WARC (MATS),  Nel l is  AFB, Nev. ,
recently passed the 1000-hour flight mark.
Capt Thomas E. Failows, IP, lstl-t James T.
Riley, pilot, and A2c Ronald R. House, crew
chieÍ, were aboard the HUSKIE at the time.
Shown in thephoto taken tocommemorate the
flight are, front row, Ieft to right, SSgt J. V,
Sells, MSgt J, H. Duehr, A2c R. L. Maticic,
and Airman House. Rear row, Capt R. H.
Busch, detachmênt commander; Capt L S,
Momii, lstI,t R. C. Tubbs, Lieutenant Riley
and Captain Fallows. (USAF photo)
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DONALD P. ALEXANDER
DARRELL HEICK
RICHARD FAIN
WAYNE ZARLING
NAAS Ream Field, Calif.
NAS Miramar, Calif.
NAS Pt IlÍugu, Calif .

:

WILLTAM C. BARR
Morocco

JOHN D. ELLIOTT
Clark AB, P. L
Misawa AB, Japal
Yokota AB, Japan
Naha AB, Okinawa
Osan AB, Korea

GORI}ON FICKES
MCAS Beaufort S. C.
MCAS Cherry Pt. , l ;. C.
NAS Ceci l  F ie lc"  F ia.
NAS Jacksonvil le f la.
NAS Sardord, Fia
NAS Key West, l'la.

HORACE F. FIELD
Pakista:r

CLINTON G. HARGROVE
Iran

FRANK HEFFERNAN
NS Adak, Alaska

HOMER HELM
NAS Alameda, Ca-lif.
NAS Lemoore, Calif.
NAS \,Vhidbey, Wash.

:
JACK L.  I íNG.
I {ENRY J.  TANZER
NAS .Atsugi, "Tapan
NAS Cubl Point, P. tr.

JOTIN R. LACOUTURE
Camp Pendleton, Calif.

DONAIJ} LOCI(RIDGE
O&R NAS North Island, Calif.

BILL MAGNAN
NS Malport, Fla.
O&R NAS Jacksonville, Fla.

BICHARD À. REYNOLDS
Atlantic Air Rescue Center, Germany
Ethiopia

DAVID M. RL]SH
NAF Naples, Italy
NAF Sigonel la ,  Sic i ly

JACK E. SMITH
Colombia

DONALD TANCREDI
Okinawa

\ryILLIAM G. WELI.S
THOMAS C. LEONARD
MARTIN WHITMORE
PAUL WHITTEN
NAS Lakehurst, N.J.

TOGISTIC REPRESENÏAïIVES

WILLIAM C. SOFIELD
NAAS Ream Field, CaIiJ.

JOHN W. HENDRICI$ON
NA.S Lakehurst. N.J.

WILLIAM MORRE
NAS Norfolk, Va.
NAS Oceana, Va.
NAS Patuxent River, Md.
NAS Quonset Pt. , R.I.
NAS Argentia, Newfoundland

GUSTOMER OPERATIONS SECTION

G. D. EVELAND, Supervisor, Field Service Representatives.




