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leveling effect on choppy surfaces, but will correspond-

iagly increase spray eÍÏect and salt ingestion by the

engine. With full down collective the water level will be

approximately 5 inchee below the coclpit floor and the

helicopter is less stable. This may result in a tendency

to overcontrol with the cyclic stick. The water level

will be approÉmaÍely 8 inches to 10 inches below the

cockpit floor when collective pitch is positioned to hold

25 psi torque. As a result of the tilt i:r the rotor mast,

ttre helicopter will have a sligbt tendencyto taxi forward

and to the left in a calm sea when the controls are neu-

tral. Appropriate cyclic control input will eliminate all

drift.

W*u" landings can be made with ground speeds up to

10 loots by gently lowering the collective after a land-

ing attitude has been established several feet above the

water. As a result of the slightnose-high attitude of the

helicopter, the tail section will make initial contact w'ith

the waier. Abrupt flares elose to the water mu€t be

avoided to prevent the possibility of the tail rotor con-

tacting the water. Rate of descent should be controlled

with collective to provide a smooth transition to the

water. During running landings, the amount of water

spray created is directly proportional to the forward

speed of thehelicopter at thetime of water contact. For

tlis reason waterlandings should not be made in excess

of 10 lioots ground speed. Once the helicopter is in the

waÍer, forward motion canbe rapidly reduced by lower-

ing tJre collective.

?
lhe seme basic procedures utilized in ground taxiing

can be applied to wa.ter taxiing, but watertaxiing is best
described aa air taxiing in the water. Taxiing is in-
itiated by applying up collective (25 psi torque is suÍ-
ficient). As a result of the forward tilt of tàe rotor
mast, the helicopter will move forward when tàe cyclic
is neutral longitudinally, therefore' very little forward
cyclic is required. A small amount of right cyclic is
required to prevent the helicopter from drifting to the
left. Maximum speed for water taxiiag, as a result of
dynamic pressures on the hull, is 10 lioots grornd speed.
This is the maximum comJortable speed possible at 25
psi torque with a slight amount of Íorward cyclic. Fuse-
lage wake in calm water at lOloots will be medium wità
a little white water appeaÍing arouDd the pilotrs door
area. A collective setting of 25 psi torque is about
optimum for coutrol, and minimum water spray. When
a reduction in taxi speed is desired, merely reduci.g
collective pitch and the iacreased water drag on the fuse-
lage acts as an eÍÏective brake. A small amount of aft
cyclic will be required to terminate all forward motion.

In high sea Btates, it may be necegsary to reduce taxi
speeds in order tominimize wave impact on the front of

tle fuselage. Turns can be accomplished by utilizing
normal rudder pedal iaputs. Sideward and rearward
taxiing may be accomplished, but is not recommended,
if avoidable, for obvious visibility reasons. Crossw'ind
taxiilg can be accomplished by compensating for the
crosswind with appropriate cyclic and directional cou-
trol. R'rrnning takeoffs into the wind may be executed
wbile taxiing by increasing collective pitch, maintaining
RPM, and using forward cyclic to obtain desired take-
off speed. Maintain directional control and, at takeoff
speed, move cyclic stick aJt to become airborne. An
increase in spray may be encountered as the helicopter
becomes airborne. Maintain takeoff attitude until well
clear of the surface. Premature rotation into a nose-
low attitude using forward cyelic and up collective may
result in a severe tuck iJ tàe helicopter is not clear of
the water.

Yefiicaltakeoff fromthewater is executedin a similar
manner as a vertical takeofÏ from hard surfaces. An
increase in spray will be encouatered as tàe helicopter
becomes airborne, particularly in low wind conditions.
The helicopter should be lifted vertic ally until well clear
of the surface prior to transitioning into forward f[ght.
As in rtrnniag takeoÍfs, premature rotation into a nose-
low attitude should be avoided.

llhen circumstances dictate autorotatiou to the water,
a gliding speed of 65-70 lioots indicaied airspeed into
the wind should be established. Open cockpit doors,
activate flotatiou bags and check gear up. At approxi-
mately 50 feet, move the cyclic stick aÍt gradually to
reduce airspeed and rate of descent. This will cause
an increase in rotor RPM. Gradually increase the flare
while desc ending so thaÍ at approximately 10 f eet, ground
speed will be zero. Move the cyclic stick forward to
establish a flaÍ landing attitude, and increase collective
pitch as necessa-ry to cushion the touchdown. It canrt be
overemphasized that all sideward drift must be elimi-
nated and forward grouad speed should be zero for best
touchdown. The reliability of inflated ditching gear is
improved with zero ground speed at the time of touch-
down. Immediately aÍter touchdown, decreas e collective
pitchall the way. Iluring rotorcoastdown, lateral cyclic
and rudder pedal controls are efÏective i:r providing
stabiiity and control $/hÍIe the rotor speed is above 30
percent. The rotor system should be secured only iÍ
the helicopter is to be abandoned. Lateral cyclic will
cause a rolling moment in the direction the cyclic is
displaced, whereas the rolling moment generated by the
directional controls will be opposite the control input.
Right pedal wiII result in a left rolling moment. At low
rotor speeds the helicopter may list approximately 8
degtees to the left. ApplicaÍion of the rotor brake wiII
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HUSKIES fn

DAVIS-MONTHAN AFB, Ariz.-
ARS Det 1? of the Western Air
Rescue Center (MATS), began op-
erating out of Davis-Monthan re-
cently aÍter moving here from
Westover AFB, Mass. The unitrs
move bega.n when two crews de-
parted Westover in their HH-43B
HUSKIE helicopters. They flew 35
hours in eight days a:rd made 20 re-
fueling stops while recordilg the
longest HH-438 ferry flight in his-
to ry -2 ,619 mi les .

Crews utilized military facilities
for maintenance and refueling wher -

ever and whenever possible on the
flight. Their routewasplanned this
way since all civil airports do not
have jet fuel , necessary for the
HUSKIE. During the eight days
they flew: First -from Westover to
Seymour -Johnson AFB,  N.C. ,  v ia
McGuire AFB, N. J.,  Andrews
AFB, Md., and Byrd Field, Va.
Second - from Seymour-Johnson to

IOOO-Hour Pilot Awards

2,619-Mile F erry Flight by SSgt Eldon R. Kromer
lnformotion Office
Dovis-Monthon AFB,,Ariz.

,,1-,:;:,:::;.,,,
- , : , : ; .  : l

FnOm HERE ÍO ïHERE -HH-438 crews Iookover one of the maps used in
making2,619-mile ferry fiight fromMassachusetts toArizona. Left to right
are: Capt Jerome R, Luttilger, lstlt John K. Forsythe, A3c Keoreth E.
Wetzel, MSgt Ambrose H. Morris ard lstl,t Israel Freedman. (USAF photo)

*td:!i

RobinS AFB,  Ga. ,  v ia  Shaw AFB,
S.C., a-rrd Bush Field, Ga. Third
- from Robins to New Orleans, La. ,
via MaxweII AFB a:rd Brookley AFB
in Alabama. Fourth - from New
Orleans to Barksda_le AFB, La.,
via England AFB, 

'La. 
Fif th -

Barksdale was a one-day mainte-
naace stop-over for the crews.
Sixth - to Dyess AFB, Tex., via
Gregg CountyAirport and Carswell
AFB, Tex. Seventh-to Biggs AFB,
Tex. , with stops aÍ Reese AFB,
Tex., and Walker AFB, N. M.
Eiehth - the crew made its first
refueling stop at Lordsburg County
Airport,  Lordsburg, N. M., near
the Arizona border. Trucks from
Davis-Monthaa delivered fuel to
them at this poi-nt. Shortly after
refueli-ng, they departed for D-M.
Upon arriving here, they were told
to fly on to Williams AFB, near
Phoenix for maintenance,

Capt Jerome Luttinger, the de-

tachment commander, lstl,t Jack
Forsythe and MSgt Ambrose Morris
crewed one HUSKIE, while lstlt
Israel Freedman. A3c Kenneth Wet-
zel a:rd another officer, no longer
with the unit, crewed the other.
Leaving from Phoentx in a com-
mercial airliner, the crews re-
turned to Westover and prepared
for the long drive back to Arizona
with their families.

There are 11men assigned to the
rescue urit at Davis-Monthan. Be-
sides the crews that flew the chop-
pers from Westover, other mem-
bers are Capt Peter J. Kerrigan,
who was the detachment advance
man, lstl,t Frederick T. Dykes,
SSgt James A. Duldon, Ale James
E. Smith, A1c Roland J. Clements
a:rd A3c Philip D. Terry. X

BUSIESÏ DIIAGHÀIENT?

Is Det 6, EARC, holder of the
LBR record for 163?

The detachment, stationed at
Andrews AFB, WashingÍon, D. C.,
is equipped with two HH-43Brs
which flew 921 hours during 1963.
Of this time, 256 hours were com-
piled on missions and the unit
scrambled for 412 emergencies;
190 missions were also logged as
host base support, coverage of
Presidential aircraÍt, etc. In ad-
dition, during September 1964, Det
6 had a shortage of pilots (only
threé) but still accumulated 51
hours of {lying time of which 39
were devoted to missions.

1t"t '
i : !
1.*

*.
*r

,o
f h."" -o"" HH-438 pilots recently received the desk sets awarded by Kama:r Ai.rcra.ft to those logging 1000 hours in heiicopters

produced by the company. In left photo Capt David M. Randall, ARS Det ?, Torrejon AB, Spain, receives the award from Richard
Reynolds, KAC service representative, as CoI Dona-ld E. Matthews, comma.nder, Headquarters, AARC, looks on. Second photo

showsCap tJamesW.  Langs tono f  De t2 ,  WARC(MATS) ,  Ca r rnonAFB,  N .M . ,  a Í t e r l ogg ingh i s l 000 thhou r .  Cong ra tu l a t i ngh im i s
Capt Roy E. Keck, detachment cornmander. Third recipient of the award is Capt John F. Patterson of the 3638th Flying Training
Squadron (HeIi) at Stead AFB, Nev. (USAF photos)
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SEASPRITE
ACTIVITIES

-"::- r--.--4.o{u. -

.  .  .  Tso pi lots gjtrct írom plane as i t  makes night tanding on USS Saratoga and bursts into f lame. UH-2 pi loted by

L t A . E .  G o r . c r a n d L t ( j g )  I . ' . M .  D o n i c a o f  H U - 2 t s D e t 6 0 s p e e d s t o a r e a a n d b e g i n s s e a - r c h .  C r e w m a n J . W .  S t e w a r t ,

ADJI, lorvercd to water and swims through eight-foot waves in vain effort to rescue injured pilot being dragged

thr.ough water. by chute. D. King, AMS3, other crewman aboard helo. Another HU-2 SEASPRITE launched mean-

* h i l e a n d f l o u m t o s c e n e b y L t ( j g ) J . W .  S t r i c k l e r a n d L t ( j g ) H . T .  B r a n d o n .  C . C .  F i n k ,  A M S 1 ,  i s c r e w m a n .  O t h e r

pi lot,  who ejected, sighted below a-nd hoisted aboard on rescue seat '
. . .Seaman from USS Roosevelt fal ls overboard

during early hours of morning. UH-2 crew from HU-2ts Det 42, depioyed aboard carr ier, takes off and begins search

in rvake of ship. Minutes later survivor sighted a-ndSEASPRITE crewmanJ.N. Hudson, AE3' jumps tohis aid.

Both hoisted to safety by D. L. Seesholtz, ADR2. LCdr W.L. Richards and Lt( jg) A.G. Perry are pi lots of rescue

helo. . . . SEASPRITE lrom HU-1 detachment aboard USS Kearsarge rescues fighter pilot whose plane pluages into

South China Sea a,fter launch from attack carrier'

. . . Youth, injured in mountain fall, rescued by Lt John Greenway piloting UH-2

from NAS Whidbey Island, Wash. Pickup made in meadow at 5000-foot level. . . . Pilot who ejects from disabled

plane finds two SEASPRITES from Det 62, HU-2, hovering in formation waiting for him to land in \ilater. As soon as

h e f r e e s h i m s e l f  f r o m c h u t e ,  s u r v i v o r i s h o i s t e d t o s a Í e t y o f  U H - 2 p i l o t e d b y L t J . E .  R o t h a n d L t J . E .  S t o p h e l .  C . R -

Va len t ine ,  ATNB,  andA.R.  Wel ls ,  ADR2,  a recrewmanaboardhe l icop terwh ich isdep loyedahoardUSSlndependence.

. . . UH-2 crew from NS Adak, Alaska, gives hoist demonstration off local loading docks and UDT men dive from heli-

copter into freezing water during air show at station open house'

. . .  l ' ighter aircra.ft  crashes when launched Írom USS Ticonderoga

but, seconds aÍter eject ion, pi lot rescued by UH-2 l lown by Lt Joseph Morse of HU-1, NAAS Ream Field, Cali f .

Lieutenant Morse, stationed aboard USS Oklahoma, waiting to pick up mail for his ship when accident occurred.

. . . UH-2 launched at 1400 when inbound aircraJt notifies USS Enterprise of emergency. Aboard HU-2 Det 65 SEA-

SpRITE are LCdr J.T. Denny and LCdr G.E. Skinner, pi lots; R.A. Schiele, ADR3, and O.B. Lambert, ADJAN,

crewmer). Oil  sl ick sighted 12 rni les from carrier and search of area begins. Two survivors who had ejected saÍely,

sighted below in life rafts ' Pickups made with seat at l.445 ' 
.. . Three members of downed helicopter crew picked up

by SEASpRITE from HU-2's Det 65 deployed ahoard USS Enterprise. Pi lot of rescue chopper is Lt( jg) C. Kisel jack

and Lt( jg) D. C. Shelby is copi lot.  Fourth rescuee hoisted to saÍety by UH-2 crew from HU-4ts Det 43 óoard Long

Beach. . . . Plane guard SEASPRITE crew from Det Golf , HU-1, hoists fighter pilot to saÍety a-fter he ejects from

plaae crash B/ 4-mrle from USS Oriskany. UH-2 pilot Lt(jg) R. T. Balzer, utilizes rotor downwash to blow pilot

away from chute to prevent entanglement. Copilot of rescue hel icopter is Lt R. L. Norris; crewmen are R.E. Hall ,

AE2, and A. P. Berthelot, ADJ3. .  .  .  Crew of UH-2 attached to HU-2ts Det 59 aboard

USS Forrestal makes hoist pickup of pilot aJter he ejects from disabled plane 38 miles from canier. SEASPRITE

pilot,  Lt W. E. Aylward, Says hoist operator, L. L. Cota, AN, gave outstanding direct ions to place hel icopter in

proper position for lifting rescuee from eight-foot seas below. Lt(jg) L. L. Scott, UH-2 copilot, and R. L. Mullinnix'

AN, other crewmar during rescue... .SEASPRITE crew from NAAS Fallon, Nev., part icipates in air show at stat ion

open house. UH-2 used for rescue demonstration and marine combat team transport. Marines also rappel from

hovering hel icopter,

NAs coRPUs cHRlsi l  -LCdr Claude
Whittle, helicopter pilot at NAS Corpus
Christi, shows his aÍfection for Corpus'
new jet helicopter. The station is due to
get one more of theKamanCorporationts
UH-28 SEASPRITES to replace the heli-
copter in the background which is being
retired from service. The new SEA-
SPRITES will perlorm search and rescue
duties at Corpus Christi. (OÍficial USN
photo)
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IÍ Uou hooe a question regarilin4 Kaman Aircraft

tnointenntwe, senl, it olow to Rotor Tips. The Sertice

Deparhnent's en4inners will be gln'd to anfl)er it.

(1. (Applies UH-2) WHAT PROCEDURE SHOULD BE
USED WHEN ASSEMBLING THE DAGE CO.AX CON-
NECTORS USED IN THE FUEL QUANTITY SYSTEM?

A. (f) Strip oÍÏ outer insulation 0.4 (L3/321 of an inch
from end. Ensure that the cutting instrument does not
nick the braided shield. (2) Un-braid the shield back to
tbe outer insulation edge so as to fully expose f[6 innsi

iresulation. (3) Strip off the imer insulation 0. I (7 /6al of.
an inch from end, ensuring that the center conductor is
not nicked by the cutting instrument. (4) Slip the nut
back on the outer insulation portion of the wire which is
beyond the braid. (5) Slip fts lushing on the outer in-
sulation portion of the wire. Bend the braided shield so
as to be perpendicular to the wire and against the bush-
iug end. Trim oÍf all braid which eÉènds beyond the
O. D. of the bushing. (6) Place a washer, gasket, and
washer against the braid. (7) Tin the inner conductor,
insert into the contact and solder, ensuring that. the
solder flows into the contact. (8) Insert thebraid clamps
snugly into the bushing. (9) Insert and seat the insulator
into the plug and slide this assembly onto the wire.
(10) Screw the nut into the plug and tighten. (11) Per-
form continuity and short tests. Tools required for
DAGE assembly are: scale, x-actolarife or razor blades,
and scissors.

PLUG BRAIO CUAIIPS

-ffis - - , - .  - - - - - . . . . J

: :  WIRE : .
- .  r -  - - , -  - -  -  -  - .  -  - i

CET{TER

A. (AppliesUH-2) WHAT ARE THE STOCK NUMBERS
FOR THE SPECIAL TOOI.S REQUIRED TO REMOVE
AND INSERT PINS IN THE BENDIX ELECTRICAL
CONNECTORS?

Q. lAppliesHH-438) T. O. 1H-43(H)B-1 STATES THAT
THE USABLE FUEL IS 128? POUNM OR 198 GAL-
LONS AND THAT THE NON-USABLE FUEL IS 13
POUNDS OR TWO GALLONS. T. O. 1H-43(H)B-2 SAYS
TO ADTUST FULL POTENTIOMETER SHAFT ON THE
FUEL GAUGE, JG130A75, UNTIL THE FULL SCALE
READING OF 14OO POUNM IS OBTAINED. WHAT IS
THE ACTUAL FUEL CAPACITY OF TIIE HH-438?
WHAT IS THE USABLE AMOUNT OF FUEL? WHAT IS

ï:"-":.ï*:,ïï " -";,:" : -: o
pounds or 198 gallons as stated in T.O. 1H-43(H)B-1.
Non-usable fuet is 13 pounds or 2 gallons. Usable fueI
is, therefore, 1274 pounds or 196 gallons. This will
vary slightly from aircraft to aircraÍt. The fuel gaugrng
system used on the HH-438 is one of the most accurate
loown but, as is true of all man-made units, a tolerance
has to be allowed. The allowable tolerance ia this par-
ticular system is plus or minus 2To of tbe quantity being
measured. As you can see by the following examples,
the smaller the quantity of fuel in the tank, the more
accurate the reading becomes: (a) plus or minus 270 of
L000 pounds equal 1020 or 980 (A 401ound difÏerence)
(b) plus or minus 2Vo of lOO pounds equal 102 or 98 (only
4-pound difference). Eveu though the fuel capacity in
the HH-438 is 128? pounds, T.O. 1H-43(H)B-2 specifies
a fuIl adjustment to 1400 pounds on the potentiometer
shaft because the indicator, JG130A?5, is a stock item
also used on other types of aircraÍt. Some have a great-
er fuel capacrty than the HH-438. All fuel indicators
are calibrated at full scale for accuracy (P^r' rÍrr -ír- ^-'

?940). The calibration is done with the ioÀ;#;;- -
nected into the MD-1 fuel quantity g"og" t""r"l. 

-Wh;" 

V
the calibration is eompleted, the test set removed, and
the tanks topped off, the indicator reading will not be
1400 pounds but only the amount that actually is in the
tank. In the HH-438 system this will be 1287 pounds
plus or minus 270. To summarize, the 1400-pound read-
ing is mentioned only for calibration purposes in con-
junction with the MD-1 test.s 

Ï'.r.n, r,.,rseÍvice f, epÍe5enrorive

Q. (Applies UH-2) WHAT CAN CAUSE THE APN-130
DOPPLER MEMORY LIGHT TO FLICKER OR THE IN-
DICATORS TO READ ERRONEOUSLY?

A. Loose antenna crystals and,/or microdot cables can
cause an increase, decrease or loss of the sipal which
will result in an erroneous indicator reading or a-n in-
terrnittent memory light' 

J. J. Mc*ohon,service Engineêt

$Xf, *Ë "ï;f ii"ï' ;ïi;ïi"" "i"'ïf ï'ï: O
A. The reason the datum line is located forward of the

aircraÍt is for weight and balance purposes, to make

sure all moments will be on the plus side. The figures

used are arbitrary. The HH -438 and HH -43 F datum Lines

are located 13.250 inches forward of the aircraÍt nose.

The datum line on the UH-2 is 20.500 inches forward of

the aircraft nose.
R, l. Wilson,Field Service RePresenloliYe
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A. Bendix Part and Number
Extraction Tool - L7'7402-t6
EÉraction Tool - 1L-7402-20
Insertion Tool - 11-?401-16
Insertion Tool - 11-740L-20

J. J. Mchlohon, Service Engineer

Stock Number
5120-021-2050
5120-021-2049
5120-022-9803
5120-021-9802

INSULATION
BRAIOED
SHIELD

to

À{. f. FioschefÍi,Service Engineer
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UH-z FUEL SYSTEM
by Hermon Zubkoff

Service Engineer
Field Service Deportmenf

This article' tàe first in a series ou the fueI system in the uH-2 sEAspRITE, deals with the internal
and auxiliary systens in the helicopter. Subsequent articles will be concerned ïrith the fuel transfer
system; pressure fueling' suction defueling and the quantity system; the power plant fuel system; andthe fuel control system-normal and emergency. Requests Írom readers for more detailed information
on any of thesubjects will be most welcome. Fleet personnel are also invitedto contribute to the section
onprocedures and troubleshooting which will appear atttre endofthe series. Bysodoing, theywill
share the valuable practical loowledge gained during actual operations.

I
Internal Fuel System: Fuel is contained internally in

two bladder-type tanks which are identified as the aft
tank and the forward or sump taak. The tanks a-re in_
stalled in the fuselage below the cabiu floor with each
ta:rk assemblyeonsisting of twoseparate cells intercon-
nected through the keel structure. The cells are further
defined in relation to their locaÍion - aft left, aft right,
forward left, and forward right-andare secured in the
fuselage tub section by means of bulkhead fittings and
nylon cord lacing. Each tank assemblyhas an upper and
a lower interconnect fittiug between the right and left
side celle.

The forward ta:rk has a capacity of 100 gallons and the
- aft tank, L76 gallons. The fuel, which is fed to the en-
gine fromthe forward tank, is automatically transferred
to this tank as the fuel ig consumed. Transfer is made,
first fromthe auxiUarytanks, and thenfrom the aft tank.
The tanks are all normally serviced through the single
point pressure fueling adapter on the right side of the
fuselage. Each tank includes a couventional filler neck
and cap in the event that pressure servicing facilities
are not available. Each tank also contaius four vent
valves, two in each cell, for a total of eight vent valves
in the internaf tanks. The valves are attached to the top
of the cells and provide adequate venting for all con-
ditions. The vent valve assemblies include a float-
operated shutoÍf valve to keep fuel Írom leaking out
through thevent outlet and apressure relief valve which
opens when the internal cell pressure exceeds the at-
moopheric pressure by I to 2 psi. This safety feature
is provided to prevent overpressurization, whioh could
damage the cells and related plumbing, in the event the
vent valve malfunctions.

It t"or. fuel is transferred to the forward tank by
means of two submerged boost pumps, a-lso referred to
r" 1trs fransfer pumps. Normally, both pumps operate
simultaneously, although either pump alone is capable
of comFletely transferring the fuel. Check valves in the
pump outlet lines prevent recirculation between pumps
in the event that one pump should become iooperative.
The check valves Ín the aft tank, see diagram, letter A,
are called suction check valves. The pressure created
by the auxtank fuel against thesuction checkvalves, and
the fuel by-pass through the orifices, indicated by the
letter B, ensure auxiliary fuel transfer to the forward
talk prior to transfer from the aft tank. These lnits
will be further discussed in part 2 of this series. Two
low level shutoÍï switches in the aft tank deenergize the
trqnsfer pumps when the aft tank is empty. A pressure
switch at the transfer pump ouflets activates a warning
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light in the coclrpit when the transfer pump flow pres_
sure drops 1.2b psi belownormal. At this lowered pres_
sure, fuel transfer will still continue, but at a greatly
redueed rate. A dump valve in the left-hand cell of the
aft tank can be actuated by the pilot to jettison tÀe aÍt
tank fuel.

Fuel transfer iuto the forward tank occurs through a
fuel-defuel shutoff valve indicated by the letter C on the
diagram. A separate high level float valve, called the
dual pilot solenoid precheck va-lve, closes the shutoff
valve urhen the forward tank is full. These valves will
be discussed in detail in part Z andpart B. As an added
safety feature, a pressure switch, indicated by tàe let_
ter Dis installed in the forwardtank gravity filler neck.
This switch will interrupt fuel transfer by deenergizing
the auxiliary fuel air compressor and the aft tank trans_
fer pumps in the event that the fuel quantity and pres_
sure in the forward tank rise above a safe level" As
fuel in the forward tank is consumed and the level and
pressure drop, the pressure sv/itch energizes the com_
pressor and boost pumps. The transfer of fuel then con_
tinues. This sequence ofevents, controlled by the pres_
sure switch, takes place only if a malfunction occurs in
the fuel-defuel shutoff valve or the dual pilot solenoid
precheck valve.

Fuel is delivered to the engine from the forward ta:rk
by_ either the primary AC boost pump or the emergency
DC boost pump. The AC pump is installed in the right
hand forward cell and the DC pump is installed in the left
hand forward cell. The AC pump is the normal or pri_
mary pump. The DC pump serves a dual purpose. It
provides boost pump pressure during starts until the
engine is sel-f sustaining andACpower is availóle from
the aircraft generator. It also serves as an emergency
pump in case of loss of AC power or failure of the AC
pump. Ia this event it operates directly off tàe battery
DC bus. The DC pumF is connected to the AC pump
tàrough a pressure switch. After engine start has been
obtained, the AC pump ou@ut pressure, acting on the
pressure switch, interrupts the cument to the DC pump
and shuts it off. If AC pump failure or loss of AC power
occurs, the drop in the AC pump output pressure will
cause the pressure switch to actuate the DC pump and
the"EMERGENCY PUMP ON"warning lightin the cock-
pit. Check valves in the pump outlet lines prevent re-
circulation of fuel throughthe idle or inoperative pump.

FueI from the forward tank to the engine passes
through an airf:rame filter caLled the micronic filter.
This filter includes a relief by-pass valve in the event
the migr'gnic filter element becomes clogged. rffhen

I
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HH-438 MISSIONS IN THE FAR NORTH

Ïir" UU-+:g crew from Det 2,
54th Air Rescue Squadron, Harmon
AFB, Newfoundland, scrambled at
10 p. m, after word was received
that a sergeaat at isolated King
GeorgefV Camp had been seriously
injured. Since the call for help had
been tra:rsmitted by radio, detailed
information was not available-
complicating the 54thrs mission.
Poor visibility ald weather condi-
tions made it impossible for float
type aircraÍt to carry out theflight.

The copter followed scattered
lights along the shoreline to a vil-
lage supposedly only 22 miles Írom
the camp but a landing revealed it
was actually aLmost twice that far
inlald. Meaawhile, a Harmon-
based C-47 began circling the ap-
proximate camp area as a guide
craft and men at the accident scene
started a signal fire a:rd prepared
flares to help the helicopter pin-
point the campts position. Capt
John E. Duffy, RCC of the HUSKIE,
decided to navigate to the scene by
dead reckoning.

Once again the helicopter took to
the air. Since the flight was being
made under instrument conditions,
a cruising altitude of 3,000 feet
was maintained to assure a 1000-
foot clearance overthe rugged ter-
rain enroute. Radio contact was
maintained with Harmon RAPCON
and the eircling C-4?. After 30
minutes of instrument flight-with
no outside ground references-a
slight glimmer of light was spotted
in the distance and it was possible
to see the dim outline of water be-
low. Shortly afterward the HH-43B

is not required during normal operation siace pres- sensingvalvesclose theshutoffvalves wtrenthe auxiliary
surization is necessary for fuel transfer. Duringre- tanks arefullduringpressurefuelingandwhenthetanks
fueling and suction defueling, venting is required. This are empty after fuel transfer to the forward tank has
is provided for by the relief valves which are opened by beeu completed. Each ta:rk also iacludes an internal
a micro-switch, actuated when the fuel pre-check panel strainer and an external drain valve. Two_way check ,a
dooris opened. This will bediscussed further iapart B, valves are installed in the transfer lines from the aux_ f
under pressure fueling. The relief valves are also iliary tanks to the forward tank. These valves serve to Iopened, to relieve auxiliary tank pressure, by a micro- prevent circulation between the two tanks duriag trans-
switch actuated when the landing gear is down and the fer. They open at .25 psi in the transfer direction and
aircraft is on the ground. A saÍety feature is provided 1? psi is required to open them in the opposite direction
i:r that an auxiliary tank internal pressure of 25 psi will to permitpressure fueling whichtakes place through the
override the solenoid closing force, opening the relief same plumbing.
valves to prevent damage to the tanks and plumbing due
to excessive pressure buildup. This completes Part 1, description of the internal and

Each tank contains a fuel shutoÍf valve actuated by auxiliaryaircraftfuelsystem. Part2, whichwill 4ppear
pressure from a high and a lowlevel sensiag valve. The in the next issue will descri[e the fuel transfer system.K

landed by the light of the flickering
signal fire. Dr. Edward McHugh,
surgeon, alighted from the heli-
copter and immediately began treat-

.ing the injured sergeant's severe-
ly laceratedleft hand. Several ten-
dons were severed and he had lost
a considerable amount of blood.

The rescue helicopter was piloted
by Capt James H. Black, Jr.,  and
lstl,t Clarence C. Campbell was
copilot. Also óoard were Maj
Bealer T. Rogers, Jr.,  director
of base medical services, and A1c
Boyd L. Buchholz, helicopter me-
chanic. The trip from Kanak to

Other members of the HH-438 Thule by boat requires approxi-
crew were Capt James R. Miears, mately 12 hours.
copi lot;CaptAlexP. Lupenski,nav- t

fiï"illjfïiiï*'"i*j1_,.TiiË:'i"!iï:iï.i.ïï:111 4
pated in the hazardous night flight ï* 

ivloirnted Police i" :- 
-ï' 

l

have been award Kaman scro's of uown two lost boys ." ;t"""ff"ï !

Honor. iï*:ï';:""ïi":'.,il'ï"#jji*
r tra.nsported an RCMp corporal a:rd
ll night mercy mission was also his dog to an isolated area which

flown byDet 1, 54th ARSq, at rhule would have taken them hours ro
AB, Greenlaad, when a seriously reach on foot. soon afterward the
ill civilian was evacuated from the lost boys were located. shown are
Danish hospital at Kanak to the Cpl Michael E. Wilson, his dog
USAF hospi.tal at Thule. Two HH- 'rSusie, r' and Capt John E. DuÍïy,
43Brs from the detachment took off Rcc. susie is possibly the first
at 8 p. m. for Kanak and made the canine helicopter rfcrew member. r
round tripin two-and-a-half hours. (USAF photo) k
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by Robert J. Myer
Customer Service Monoger

With the complelion oÍ Non-Routine Mointenonce in fhe
Oclober,/November issue of RoÍor Tips, we now loke up
lhe subjecÍ of Generol Moinlenonce.

GENERAT MAINTENANCE

?
lhis category encompasses aspects of maintenance

that are not considered "end functionst' in themselves
but which reflect on practically ail maintenance opera-
tions. The subjects to be considered in this category
are: Cleanliness of AircraÍt and Work Area; Torque a:rd
Safetying Requirements; Support Equipment; and Pilot-
Mechalic Coordination.

Cleqnliness of Aircroft snd Work Areo

Thia ,""" of concern is becoming so common in all
phases of aircraÍt maintenance and related publications
that perhaps only the title is necessary to bring the key
points to mind. Why the prevalence in these times when
we are all supposed to be better inÍormed? One possi-
bility could be that current equipment is more sophisti-
cated and thereforemore vulnera-ble toproblems caused
by dirt and debris. Another could be that greater work
loads ald lack of qualified personnel limit the time that
can be spent doing housecleaning chores. Or could it be
just old-fashionedneglect and carelessness? You be the
judge as to which category best fits your outfit, but for
the purposes of this discussion wewill assume that they
all have a bearing on the problem.

?
lirst, let us considerthe increasedequipment sophis-

tication a:rgle. Although helicopters arenrt exactly new,
when coupled with recently developed turbine engines
they fallinto this category nicely; too nicely in fact! The
rotor blades do an excellent job of stirring up any loose
debris on the ramp or mat a:rd what doesntt cause im-
mediate damage to the blades themselves usually ma:r-
ages to circulate in front of the hungry turbine engine
air inlet for immediate digestion. The result-that
popular engine disease responsible for more premature
removals than most other problems put together-FOD
(Foreign Object Damage). Increased equipment com-
plexity causes similar problems in other systems, em-
phasizing the need for the utmost in care and vigilance,
even when the smallest foreign objects are allowed to
escape intocritical areas. This point is well illustrated
by al article in the October '61 issue of Aerospace Ac-
cident and Maintenance Review entitled "So Much: So

t ó

Por i  Vl l l

Little. t' The article covers the emergency la:rding of a
KC-135 tanker whose nose gear would not lower due to
a small lock washerbecomingwedged between the upper
and lower drag brace links. The January t62 issue of
this magazine includes an article entitled t'F-100 Fatal
FOD" which covers the fatal crash of an F-100D as a
result of a \/ -inch nut entering the fuel pump. Stories
like these are all too easy to come by.

The second reason advanced for these problems was
greater work loads, lack of qualified personnel, etc.
This too may have some foundation, but the more you
consider it, the more it looks like a combination of in-
adequate supervision and quality control with a dash of
neglect or carelessness thrown in. Take the situation
written up in the November 161 NAVWEPS Approaeh
article entitled "Pack Rat. " An AD-b gave indications
that the tail gear was not down. Upon investigating the
rear end of the fuselage, a 35-pound iack was found to
have been inadvertently closed up inside the compart-
ment and taken along for the ride. This one could have
obviously ended up much worse tha.n a caution light
problem.

Th" ,borr" illustrations deal with maintenance house-
keeping malpractices that cause in-flight concerns. Al-
though usually notas dramatic, ground problems caused
by similar operationaldeficiencies can result in equally
costly equipment and personnel accidents. To quote
excerpts from a related article in the December t61

issue ofAerospace Accident and Maintenance Review-
rrln the aircra-ft movement areas, hazards ra_nge in size
from a small piece of saÍety wire to a towiag vehicle or
bulldozer. rt - t'Misplaced or forgotten equipment fig-
ures prominently in the airfield accident picture. A
power unit, a maintenance sta:rd, or even an occasiona_l
vehicle-overlooked aÍter the hustle of getting the mis-
sion airborne - can scrub a multi-million-dollar air-
craJt when the birds come home to roost.rt

[||uch attention has been, and is being, focused on
these operational housekeeping problems and with con-
tinuing pressure on the part of supervisory and quality
control personnel, the situation should vastly improve.
However, aaother area of hangar maintenanee house-
keeping concerns have plagu.ed aircraÍt operations
through the years and requires continuous policing and
upgrading ofmaintenance personnel. Some ofthese con-
cerns and related recommendations are:

I
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Huskie Happeníngs

È4fí+';..áxtt:

. . . D e t 1 4 ,  E A R C ( M A T S ) ,  M a c D i l l A F B ,  F l a . ,  c a l l e d o n t o m a k e n i g h t e v a c u a t i o n o f  t w o a i r m e n i n j u r e d " , * " 0 -  |
automobile collision. HH-438 flight made from base to Avon Park Hoepital to return airman in critical 

"Àaiti"r 
to!

MacDill hospital. Capt Waino E. Arvo, Jr., lands HUSKIE on four-lane highway to make pi.clcrp 
"r,quoo,p"tf.. "o-p i lo t i sCaptHerber tA .  Lee.  A2cElv isW.  Eves ismed icaadTSgtPat r i ckA.  Bowers ,  he l i cop ter * " " t * i " .

. ' . Crew of HH-438 from Det 5, EARC (MA"S), Suffolk County AFB, N. Y. , airlifts desperately needed btood from
New York City to Sulfolk Ceat"al Hospital in Riverhead, N. Y. Crew of HUSKIE cousists of Capt Charlee A. Morrill,
pi lot;  Capt Joseph T. Herr, copi lot;  MSgt Donald R. Pavel, crew chief; a.ud Alc Luis Carreras... .TVo civi l ians,
injured when their light plane crashee in meteor crater, rescued by HH-438 crew from Det 16, IryARC, willi?ma
ÁFB, Ariz. HUSKIE, pil.oted by Capt Tom BrumÍield and Capt Donald Donk, drops iutoïiïl6i, takes survivors
aboard and flies to hospital. Others aboard helieopter are Capt William Runkle (MC), SSgt Karl Van Etten and SSgt
Rober t  MYer '  

. . .HH-4BB crew
from Det 8, EARC (MATS), saves time, 1óor and money by carrying larige televisioa antenna to top of water tower
a t M y r t l e B e a e h A F B ,  S . C , . . . H U S K I E c r e w f r o m D e t S .  E A R C .  S u J f o l k C o u - n t y A f B ,  N . Y . ,  f l i e s t h r o u g h B s - l o r o t
winds and intermittent rain to rescue two men st.ilá,Jl-oo Uarges aground on Garrlinerrs Island, east of Montauk
Point. Capt Franklin L. Chase is HH-438 pilot, Capt Arthur D. Kwiatkowski, copilot; SSgt Joseph L. Forget,
medical teehnician; and Alc Luis Carreras, hoist operator,

. . . Pakistan Air Force HH-43Bts participate in Peshawar AFB aÍr show a.nd perform varied tasks
ranging from ferying photographers and movie people to standing by on crash-rescue duty....Army paraehutiet,
injured while participating in army reserve special forces exercises at Avon Park Gunnery Range, evacuated to -
MacDill hospital by HH-438 from D,et 14, EARC, at MacDiIl AFB. lstl,t Paul D. McCornb is pilot of HH-488, SS$-
Lou isT,  Torok ,  med ic ;  SSgtChar l ieJ .  Montgomery ,  J r . ,  he l i cop termeq len iq ;SSgtChar lesA.  parker ,  J r . ,  andf
Alc George F. Cook, firemen. . . . HH -43B from Det 14 participates in search for man reported stranded on dam at -

Armour Company phosphate plant near Bartow, Fla, Letter of appreciation received from Armour company for tbe
?íexpeditious manner of response and professionalism of search crewrr led by Captain Layman.

SAILORS' "ANGEL" -{larence Neece, left, visited Det 13, EARC
{MATS), at Brookley AFB, Ala., recently to thank those who
saved his life. Neece, a deckhand, íell into Mobile Bay after his
ship grounded during tropical storm Hilda. He spent ten hours
lighting thewind-whippedwavesuntil spotted ard hoisted to saJe-
ty by an HH-43Bcrew from the detachment. SSgt Clyde R. Ross,
rescue andsurvival technician, was lowered to aid the exhaqsted
survivor. Capt Herbert Gates, RCC, right, saved the sailor's
life jacket ald presented it to him during the visit. Other mem-
bers of the rescuecrew were lstlt Gerald B, Val Grunsven, co-
pilot; SSgt Frank Davis, crew chief; and SSgt Robert Benton,
hoist operator. ln second pholo, ar injured seaman is removed
from a Det 13 tIH-438 aJter being picked up from avessel il

Mobiie Bay. He had fallen 50 Íeet into the hold, Capt O. D
Stevenson, flight surgeon, and Sergeant Ross were lowered to
t}re deck to prepare the injured ma-nfor hoisting aboard the heli-
copter. Capt Rockwell N. Greene was piiot; Lieutenant Van
Grunsven, copilot; ard SSgt A, Stanley, a,irborne firefighter, was
hoist operator. Exactly one week later, to the hour, the detach-
ment responded again when another seaman fell aboard a freighter
in the Guif oi MeÉco. Intercept and pickup were made about 25
miles beyond the mouth of Mobile Bay. Captain cates riías pitot;
Lieutenant Van Grunsven, copilot; and Sergeant Davis, flight
mechanic and hoist operator, Captain Stevenson and Sergeant
Ross were Iowered to the deck to prepare the injured man for the
f l ight .  (USAF photos)
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