
rcnnAN%7r-
o

AIRCRAFT CORPORATION



KANflAN

!;;:,|i:ry
?.

i
?.

!Y.4,::,-"a-.

IHE COVER
HH-438, beld_s. l9r lonclT HIRAN '.:.:

station in Etbiopia during resupply
nissíon. Euern montb tbe HUSKIBmission. Eaett montb tbe HUSKI6

leny in 13,000 pounds o! utater, luelleny in 13,000 pounds of utater, luel
and, otber subblies to sustain eacb sta-
tior, Coter Ëy' Donald. Thd.ale, Sentice

::.,

'and,- 
otber su



'€rdolqlg u! :uo/r\ srq JoJ Íepew uoll€puaumroc aql pa^lacar aH 'luaurqcslap auloq slq

ol paurnl€r acqs suq'ecuerJ'gV InoI'(S.1VW)CWV'€ leg SUV urorl'o{sIT uIeldeC*

iTM[- sr Á.rarr.r1ap luepodur; lsour
aq1 sdeqred slsod Á1euo1 rloql 1€ 'slenprrrrpur aql oJ
'uoll€ls qc€a uplsns o1 sellddns raqlo prre IanI 

'raled\

;o spunod 000'gI u1 Á.uay SSDIS1H aql qluour qceg
'spurrv\ 5uo.r1s Álsnopuaua.rl aql Io osn€coq pe.rlnber are

slru{nJ ueydogqlg Áp.rn1s oraq \ ldacxa slual u1 elq Á1p
-nsn ,{aq;, 'raldocllêr{ pIrB olpBJ Áq sr pl.rorn aprslno eql
qlr/rr lceluoc Á1uo .rreq1 prrB pal€losl ,{1a1a1druoc aJB uaur
-rfe oqJ 'pa^arlar sr uaql pue uolle1s e 1e sÁep 0g ol 97
Álalerurxo.rdde spuads neruqc€o 'Á1pnsn 'lnq sqluour x1s
se 3uo1 se peuSlsse aq feru sur€ol oqJ 'Á.r1tmoc eq1 yo

sped snolre^ uI 'lao} 009'ZT ol 000't uror' 'surBlunotu

lsaq8gq aql uo palecol aire lso6 
'suorl€ls eq1 ele;ado

oq^\ srueol rreur-aa*ql eq1 ur Ár.ray osTE pue dn 1as 3u1oq
sr uorlellelsu! aql uoq^\ alrs qc€a o1 sarlddns ;o spunod

000'02 {laleurrxo.rdde Á.r.rec SSDIS1H og1, *'oïsIT 'U souref ldeg yo puewwoc oql roplm scFreqcoru uazop
e pue s1o1rd 1q31a Álepurxo.rdde ;o pasoduroc sr qcrq^4,

luoulqcelap aq1,{q popoddns suo11e1s Surdderu 5yg1g 1se
-qFH pue tsa^\olaql are asarl3 'e1do1q1g '€reursvlo lno
8ufe1s ?uaruqc€lap SUV aql Io s{\aJc .raldocrlaq aql Áq

uinol; e8ue.r apnllllB aql sI 'loeI 
6t9'zI 'uÍBlunotrI 

lBqec
alvol Io^oI eas .rBau 1€ puelsl Bas pou B 't[BroN tuord

'{IeJ lueualnall dq pellddns e.re,t.

sqde.r8oloqd aq; 'doq:n; 'SV 
ï3I3 

'COTS11, 't9ï laq

')1IBJ 'C ue11lr-urxel^t l'Ilsl pue 'eldoq1g uI sp^rrÍE lsrIJ
srluoluqcBxop aql Io auo 'uleds 'gv uorow 'Juvv '6 1o(I
'JalaaH 'V ua^\O ld€C ,(q ualllrr\l slJodar uo Á11.reru1.rd

paseq sr uorsslurueldo1qlg aql SolunocceBur^\oIIoI oq;

' e1edlcr1.red o1 uo paIF c o sle ara^\'€pnurra g' gy Áa1pur,y

l€ bSUV q199 aql urorlgDISnH B plre lauuos.ra4 
'Áar1.rn;

pue ado.rng u! sluaturlc€1ap oncsag rIV II ruorl srs€q

rrollelor B uo louuosred s1r slt.etp erdolqlg uI luatuqcel
-ap g€?-HH aq1 'Áueur.ra3 '61V uTalsrueg '(S.tVl,t) raf
-uoC ancsall rIV cI?uEIlV aql 1€ sragenbpeaq qI qlII11

'.re1docr1aq ,tq peqddns oq IIIlrr IIV 
'f.r1tmoc eq1

lnoq8no.rql dn 1as aq II!t\ 7T Io l€1ol e 'fllenlua^o 'pue

eydoqlg ;o lred uratllrou oql ur uorl€redo ur i(pee.r1e are

suoll€ls IEro^aS'>lrolv\lau Áqde.r8o1oqd IBIra€ pollorluoc

-NVUIH aq1 yo ged e rrrJo; qcrq.'rr 'srpad uÍellmoru alqls
-sacc€uI lsolul€ 'q8q uo luaql Jo lsour 'suorlB1s puno.r5

aloruêJ flddns o1 pasn oÍB srgSt-HHacI^JoS oncsag rrv

aqI 'uolssltr 
tr rIBcIJoruV-ueIdoIqlU lurof e 1o uolsr,uad

-ns aql ropun ''ÉC 'gJV raurn; '3u16 Sulddery oloqd

q1gttl '?# ureal Áalr.rng IBr.raV worl sr08I-3U aorql

Áq poqslldurocce 3u1eq sI 'luaurura^og uerdorqlg aql Áq

pelsanba.r 'Surddeur pue 8uqde.r3o1oqd prree aq; 'eTd

-olqlg Surddeur uI pIB 01 acr^ros l.rodsuer; "rry Á.re111r1

aq1 Áq pazrlrln Suraq aÍB SgDISnHggt-HH 3utÁ11-q8t11

Notrvurdo cNlddvyv srvw Nl clv s^Aluf 807-HH

WIdOIHTil



Flying at a:r average gross weight of 7000 pounds, each
HH-438 carries a payload of approximately1200 pounds
per sortie. Each site presents the HUSKIE crews with
different operational problems. Weather, terrain and
altifude in various and sundry combinations provide a
chailenge that, in many instances, tax the man/machine
capability. The takeoff is usually made with the maxi_
mum payload/gross weight allowable for the operational
environment of the supply bases. A flight profile nor_
mally involves a climb from desert conditions, flying
over rough terrain, and then a cargo deposit/landing in
the mountainous terrain of the stations. The landing pads
vary from mesa-topped mountains with"no sweat"land-
ing conditions to mountain knolls with an area barely
large enough to accommodate the HH-43B landing gear
wheels. The flights are often complicated by strong
gusty winds and rapidly moving clouds which make en_
route flying very difficult ald iandings at the station
quite hazardous aad at times impossible.

The type of heiicopter operations demanded by this
supply mission in Ethiopia is general ly not famil iar to
the majority of the LBR helicopter piiots. Varying car_
go weights of radios, generators, electronic equipment,
supply boxes and mail occupy the cabin instead of the
relatively constant weight of the LBR crew. External
sling loads of fuel and water vary drasticaliy when
compared to the standardweight of the Fire Suppression
Kit. The Ethiopian supply mission con-fronts the pilots
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with unusual and sometimes critical cargo loadings and
conÍigurations on every flight. Allowance for different
helicopter performance at each lalrding site because of
varying a,ltitudes, terrain and weather conditions has
become a pa_rt of the sta:rdard operating procedure.

The ground rules for saÍe flying during the Ethiopian
mission were established by Captain Lisko as soon as
the detachment arrived in Asmara. The pilots initially
explored the aircra.ft characteri sti cs while f lying at hi gh
a-ltitude in the Asmara area which provided ?,616 feet
take ofÍ and landings with the surrounding terrain going

3;131," *#ï:ï: ï-,lJ'lï;j:ïï jX:l'iJ"ïi'Ïïf 
edays were genera-Ily required to establish

but a qualified helicopter pilot first conducted a saÍety
survey before the supply work began. The survey in_
cluded routes to the site, best approach routes, emer_
gency landing areas, condition of the helicopter pad,
weather at the site, power available, and other varióles
that rnight aid a pilot flying into the area for the first
time. These surveys proved to be very helpful and well
worth the time spent. Once the survey was completed,
the newly-arrived pilots went to the charts in the Dash
One and determined maximum payloads, fuel loads a:rd
calculated engine performance data. Operational sa.fetv
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DET 17 -SARA JO'N IN HITMAN'TAR'AN EFFORT by Alc Fred Ossmonn
Devs-ruoNTHAN ArR FoRcE

BASE, Ariz.,-Al l  r ight, letts
starthaul ing him up. Slow now...
Keep those guide l ines t ight.. .
Donrt let that stretcher basket
strike the side of the cliff. you,
down below...  Keep that basket
steady. Let us lcrow when you
havethestretcherclear. Up some
more . . .  S low. . .  About  100 fee t
more. Is he all right? Great!
Let's get him in the chopper a:rd
on the way to the hospital.

IÍ this descriptionof a few min-
utes of harrowing rescue proce-
dure sounds like something from
a radio drama, you a.re wrong.
These sounds are often heard a-
round the Tucson, Ariz.,  area.
These procedures are continually
used by the Southern ArizonaRes-
cue Association (SARA) to teach
its some 30 volu:rteer members
the proper procedures for rescu-
ing people from dangerous situa-
tions "

President of the group, Tom
Harlan, and 30 members recently
visited Det 17 of the Western Air
Rescue Service at the invitation
of lstl,t Jack K. Forslthe. Pur-
pose of the visit was to observe
theHH-43Bhelicopter used by the
detachment, and the HUSKIEIs
associated equipment. In recent
months the group has aided in find*
ing and rescuing two people from
the mgged terrain of the Catalina
Mountains near Tucson.

The SARA is entirely voluatary
and operates solely by dues and
donations. Their training i:rcludes
such courses as first aid, moul-
tain rescue techniques, desert
survival, use of the winchalrd ca-
ble and mountain climbing. The

unit uses two trucks to tra:rsport
their equipment as closely as pos-
sible to the site oÍ the entrapped
victims, then uses back-packs to
carry the equipment to the scene.
Two class sessions a.nd two field
trips a^re held each month to keep
the group in good physical condi-
tion. This training also furthers
their knowledge of rescue proce-
dures necessary for any situation
which might arise.

Due tothe rugged terrpin around
Tucson, Det 1Z has been called up-
on ma:rytimes toa.ssist with their
chopper. This is often the only
means of tra:rsportationwhich can
quickly evacuate victims to Tucson
hospitals. TheHH-43BHUSKIE, a
jet-powered helicopter, is. an ideal
hovering aircra.ft. It ca:r move in-
to narow loc ations and either hov-
er over the victim until a stretcher
basket is lowered, or can la:rd, iÍ
the terrain is suitable, and place
the victim dJrectly inside. These
helicopters are ideally suited for
the rugged, southernAri zona ter-
rain.

Clos e cooperation between SAITA
and Det 17 has been quite evident
in past rescue operations. In a:r
operation in February to bring Neil
Martin, aTucson youth, out of the
TucsonMountains, over 45 volun-
teer rescue personnel and an HH-
438 helicopter from D-M played
a real life drama entailing much
teamwork. Cooperation during
this operation, bringing the boy
out of the mountains, was out-
standing. SARA and Det lZ per-
sonnel received much praise for
their efforts"

Siace no two rescue operations
aÍe ever exactly alike, the SARA

SEÁSPRTIE Crewmon Honored -

has designed some special equip-
ment to aid in unusual rescue oper-
ations. One of these was the fab-
rication of a detachable wheel for
a stretcher. In actuality it is the
frontwheel andtirefrom a foreign
motorcycle attachedto the rescue
basket. Itmakes iteasier to move
the victim through rugged terrain
whenthe group must travel on foot.
They have also designed plastic
spliats, portable firstaid kits and
various types of steel cable as-
semblies.

Past rescue operations have seen
SARA assisting during floods and
helping to locate lost children.
The recent visit of the rescue
group toDet 17was to learn more
about the capabilities of the Air
RescueService, a:rd to coordinate
plgns ef action to be taken during
disasters. Visual signals and
communications procedures were
a-lso discussed.

VMO-2 Rescues
I
á woundedmarine, his leÍt thigh

torn open and with several skin
punctures and lacerations, was
evacuated to the hospital in an OH -
43D flown by Capt Myrl W. Allin-
der ,  J r . ,  USMC,  f rom VMO-2,
MAG-16, MCAF Futema, Okinawa
Sgt John A. Kuchar was crewman
aboa-rd the helicopter.

In another incident, an OH-4BD
piloted by Capt George E. pratt

evacuated aa appendicitis -stricken

marine Írom an LVT on the shore
of Yuki Baru Isla:rd. GySgt Vin-
cent A. Curto was crewman on
the overwater flight. A back-up
OH-43Dwas flown by Maj Jack E.
Schlarp and Maj R. K. Jones.

U

Qat Ca e . Kemp, commanding officer of HU-2, congratulates
Irfl"l Tkacz, AIvISl, who received the Navy bommendation
Medal from Secretary of the Navy paul H. Nltze Íor heroism
displayed in helicopter rescue operations. Tkacz saved two
lives at the risk of his own while serving as a UH-2 rescue air
crewman attached to HU-2ts Det 42 aboaxd the USS Franklin D.
Roosevelt.

Tkacz was in the SEASpRITE on plane guard duty when an
aircraft crashed shortly after an evening takeoff from the
Roosevelt. He leaped 40 feet into the sea to aid the survivors
and, after finÍling one not irr immediate need of assistance,
swam through bfinding jet fuel to aid the other who was iniured
and.having diff_iculty instaying afloat. Twelve days later, Tkacz
again jumped from a hoveringSEASpRITEto resóue a drowning
shipmate who had fallen overboard during aircraft 

"""o.r""!operations. The aircrewmaa fought his way through the turi
bulence in the wake of the giant carrier to reach the sailor who
was completely exhausted a:rd so weak he couldnrt hold onto his
rescuer. (Official USN photo)
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SEASPRITE
ACTIVITIES
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...Air Force pilot attached to Navy squadriin aboard USS :i;Ë ;ïË'Ë$fióËd.Ë
ing night flight. SEASPRITE crew from Det 38, HV-z, vectored to scene in high-speed flight from ship and manual
instrument doppler approach made. Survivor hoisted aboard by Guy W. McGuire, AMHB, in B0 seconds. Other
man is Robert A. Schiele, ADR3. For Ltfig) Paul M. Hofïman, pilot, and Lt Jnmes E. Roth, copilot (who have over
1300 hours in SEASPRITE) this is third rescue each in UH-2. Lieutenant Hoffman credits shiprs Combaf Tnfqj6ajiiea
Center, the patrol plane and helo crewmen for successful rescue.

. . . Man overboard from USS Shelton rescued by UH-2 erew from HU-lts Det Al-fa aboard
USS Midway. Pilot of SEASPRITE is Lt(jg) Salvatore A. Pace; copilot, LCdr lWeslie W. rvVetzel; crewmen, Johnny
E. Hale, ADJAN and Stanley L. Sewell, AE2.

... Fighter pilot who ejected from disabled craÍt hoisted to safety from
small island in Chesapeake Bay by UH-2 crew from SAR, NATC Patuxent River, Md. W. Snell, ACC(AP), is pilot
of SEASPRITE; D. W. Long, ADR2, copilot; and G. L. Stephens, ADaI2, crewrnan.

...UH-z crew from MCAS BeauÍort, S. C., picks up uninjured pilot almost immediately after
ejection from stricken fighter. Capt W. David Andrews UH-2 pilot, Sgt Milton Gibson and LCpl Jack R. Amis,
c r e w m e n . . . .

...Det Mike SEASPRITE utilized to transfer sailor from destroyer to Ranger for appendectomy.
LCdr A. Dalla Betta, UH-2 pilot; Lt(jg) R. G. Nowak, copilot; J. A. Lalorer, ADiIB and T. J. Wisniewskd, AXI;IB,
crewmen.

. . . Alert UH-2 crew from HU-2rs Det 60 sees F4B throwing fiery fragments from engines while being
catapulted from deck of USS Saratoga. Both occupants eject and helo is right overhead seconds later. SEASPRITE
crewman L. K- Norwish, ADR3, lowered into water to aid radar intercept officer entangled in shroud Lines. Crew-
man and rescuee picked up by life boat from USS Semmes. Other survivor hoisted aboard helicopter by James A.
Smith,AES. Lt Arthur Gover and Ltfig) Tom Brandon are pilots of UH-2.

. . .SEASPRITE crew from MCAS Cherry Point, N. C., picks up seriously injured pilot
four minutes aÍter plane crash. UH-2 pilot is Lt Stanley B. Sprague, crewmen are Cpls Edward R. Orgonnor and
Lynn K. Radcliffe.

. . . UH-z at NAS Cecil Field, Fla. , not available, and other tlpe helicopter without IFR capóilities, so Lt Frederick
J. Lakeway borrows SEASPRITE from NAS Jacksonville to make night mercy Ílight. Accompanied by Louis E. Todd,
ADR3, from NAS Jax, Lieutenant Lakeway flies 31 miles out to sea in rain and heavy overcást to pick up Navy chief
suffering with appendicitis. Landing made on small flight deck of USS Compass Island, patient is loaded aboard heli-
copter and flown to hospital' 

...sEAspRrrE crew from Det Foxtrot óoard uss constellation makes night
rescue of pilot who ejected from aircra.ft aÍter mid-air collision over ocean. UH-2 pilot is Lt(f g) Loran D. Grumán;
Lt Lawrence F. Harpenau, copilot; Burt D. Milan, PR2, ald Raymond A. Sprague, ATR3, crewmen.

. . . SEASPRITE crew from SAR unit at NS Adak, Alaska, joins in
widespread, week-long search for survivors of 32-man crew aboard SS San Patrick which struck rocks off Ulak Island.
UH-2 recovers one body and utilized for photographic mission. LCdr Deloy A. Meyer, pilot; Lt William H. Sumrall,
copilot; John Major, Jr. , AMHI; Billie B. Stevenson ADRB; and Patrick J. Byrns, pHB, crewmen. . . . SEASPRITE
flown by Lieutenant Sumrall and Commander Meyer rescues man with broken hip from fishing boat. rnjured man
hoisted aboard in litter while helicopter hovers 30 feet above deck and five feet above mast. Crewmen óoard UH-2
are Stevenson and Jimmie D. Petty, AMSAN.

FasI, Fast, fqsf -

^
l luick rescue is ever uppermost

in the minds of the men who man

the plane guard hel icopters - i t 's

a big ocean and the man in the
water may be injured and in need
of immediate assistance.

One of the best examples of this
concern with expeditious recovery
was found recently when two A4rs

I

collided in midair near the USS
Independence. The pilots, a Navy
lieutenant and an Air Force cap-
tain, ejected successfully and
were back aboard the carrier in
six minutes.

The UH-2 crew which made the
pickups had acted so quickly an
unexpected hazard, \ilas encoun-

tered - debris from the midair
crash was still falling from the
sky when the helicopter swooped
down to make the rescues. SEA-
SPRITE pilot was LCdr Charles
S. Sapp, Lt(jg) Thomas E. Santay,
copilot a.nd William R. Richard-
son, ADRS, crewman. All are
from HU-2ts Det 62.
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IÍ aat lwae o ry,cstion regorilin4 Kaman Aircroft
naintanntq send it olona to Botor Tips. The Serdce
Deportmmt's engi'ruers uill be glad to arwttter it.

(1. (Applies uH-z, HH-438/F) WHAT PRECAUTIoN
SHOULD BE TAKEN WHEN SECURING FI,OTATION
GEAR FAIRINGS?

A. B. sure and use the specified hardware. NO SUB-
STITUTION should be made or it may prevent deploy-
ment of the flotation bags. In the UH-2 use ANSDDIGA
-BoIt, machine, aircraÍt, aluminum - FSN 5306-151-
2l84KZ. In the HH-43B,/F use AN525D10R32 -Screw,

aluminum (this screw is not stock listed by tàe Air
Force)' 

P. M. cvmmings, service Engineer

Q. (Applies UH-2) IS IT PERMISSIBLE TO USE Ex-
TERNAL WRENCHING BOLTS IN PLACE OF THE IN-
TERNAL WRENCHING TYPE ON THE MAIN DRTVE
SHAFT ASSEMBLY, PART NO. PD1320-1,?

A. Yes it is. E><perience has shownthat thehex sockets
of interna,lwrenching bolts are apt to stripafter repeated
removafs and reinstallations. Latest conÍiguration drive
shafts are being deliveredwith external wrenching bolts,
part no. EWB18-4H3, FSN RM5306-880-?028-X110.

F.  E .  S torses ,  Serv ice  fng ineer

a, (Applies UH-2, HH-438/F, oH-43D) WHAT Is THE
MEANING OF HOVERING IN GROUND EFFECT (IGE)
AND OUT OF GROUND EFFECT (OGE).

A, Wh"o a helicopter is in hover, the air is driven
downward through the rotor system. If the helicopter is
close to the ground, within one rotor diameter, this
downwash strikesthe ground below therotor arrd air tur-
bulence is formed. The result is that the airbetween the
rotor andthe groundis slightly compressed. Being more
dense as a result, it forms a cushioning effect between
the helicopter and tàe ground. This is termed the t'ground

etfect. r' Its net effect is to better support the rotor (a:rd
the aircraft) thereby allowing lower power settings for a
given gross weight. However this "in ground efÍectil can
be misleading because, as the aircraft moves off (hori-
zontally or vertically), additional power must be applied
in order to sustain the same altitude for "out of ground
effect. " The UH-2 has 22-foot blades and will be aided
by ground eÍfect up to 44 feet óove the ground. With the
HH-438/F and the OH-43D the blades are 23-L/2 feet
long; therefore, these hehcopters willbe aided by ground
effect up to 47 feet above the ground. Ground efÏect is
lost at airspeeds greater than approxinately 10 miles
per hour si.nce the downwash then is "blown out'r below
and behind the rotor, raÍher than building up between it
ald the ground.

G. M.  Legau l l ,  Serv ice  Eng ineer

to

a, (Applies HH-438,/F, OH-43D, UII-z) WHAT ROU-
TINE PRECAUTIONS SHOULD ALWAYS BE OBSERVED
WITH REGARD TO LUBRICANTS?

A. (f) Make sure to use the lubricant specified in the
handbook. Using a lubricant other than the one specified !
may not only reduce lubricating efficiency but, in some
cases, can be harmful. (2) Make sure that grea.se con-
feinsr'5 and grease guns are well identified as to content
and that they are képt clean. Grease containers should 1|
be kept covered and before a grease gun or other con- |
tainers is filled, it should be checked to make sure it is -
free of dirtorgrit. Leaving greasecontainers uncovered
or dipping into them with unclea-n equipment ca:r nullify
any amount of diligent lubrication and generally will
cause moreharm thaninadequate lubrication. (3) Always
wipe grease fittings clean before lubricating to avoid
foreing foreign matter into joints and, aJter lubricating,
wipe the fittings again to prevent foreign particles from
being trapped in the exeess grease. This will also pre-
vent grease from being slung onto adjacent surfaces
where they may have an adverse effect and,'in addition,
create a safety hazard for personnel. (4) Whenever it is
suspected that a grease other thal the one specified has
been used in bearings or equipment, they should be
thoroughly purged or washed in solvent prior to re-
servicing with a new type. Alwavs consult the mainte-
nance handbook for the specified lubricant. Ma.ny of the
grease concerns end recommendations also apply to the

use of oils in helicopter systems. These systems should

be serviced onlgwith specifiedtypes of oil andbe handled

with clean equipment. Oil systems o{ costly components I
can be contaminated by such oÍÍha-nd carelessnes. 

"" I
failure to wipe ofï a dirty dip stick prior to reinserting !
it into a tank, or installing unclean plugs into sumps.

G. M.  Legou l t ,  Serv ice  fng ineer

Q. (Applies UH-2) CAN SPACER K615082-13, USED
WITH THE INBOARD FLAP BEARINGS, BE MANU-
FACTI.]RED LOCALLY?

A. Yes, if necessary, these spacers can be manuJac-
tured locally by using the drawing below.

A-A
NOTE \

I7-4PH CORROSION RESISTANï STEEL
BAR CONFORMING TO AMS 5643.

HARDEN TO H IO25 ,  RC35 -42 .

Y{ .  J .  Wogcmokar ,  Sc ty ice  Eng iaccr
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UIí-z FUEL SYSTEM
by Hermon Zubkoff

Service Engineer
Field Service Deporlmenl

This section covers the power plant fuel system. The three preeeíling issugs of Rotor Tips carriedPart I - The aircraft internal and auxiliary fuel system; Part II - fuJt tranSter 
"v.i"L-"iá 

É*i m-Pleslure fueling' suction defueling, and the fuei quantity system. fhs geaglu.tiig part of tn" UH-2A/28 hrcl systeÍr description will appear ir the next issue and deal witl the fuel 
".d;i 

ry;;. 
-

PART IV

The Power Plant Fuel System will be discussed in the
following order: (a) general (b) centrifugal purifier (c)
fuel pump (d) fuel control, pilot valve and stator vane
actuator (e) oil cooler (f) static filter (g) flow divider
(h) fuel manifold and nozzle assembly.

(a) General: The power plant fuel system (see fig. 1,
fuel system components) delivers fuel from the aircraÍt
supply to the combustion section of the engine. Fuel is
supplied by the aircraÍt boost pump to the inlet of the
engine-driven centrifugal fuel purifier. It then passes
into the engine-driven fuel pump inlet. The fuel is con-
verted into high pressure by the high pressure element
of the fuel pump and then passes through the fuel control
filter into the fuel control unit. Metered fuel then flows
from the fuel control, through the oil cooler, the static

filter, the flow divider and into the fuel menifolds and
nozzles which spray the fuel into the combustion cham-
ber. Excess fuel is returued from the fuel control unit,
through an internal passage, to the engine-driven fuel
pump inlet. Fuel nozzles in the manifold are equa-lly
spaced through 3600 and project into the combustion
chamber throughthe dome of thecombustion liner. This
spacing provides for a circular spray pattern under all
operating conditions and power settings. The fuel con-
trol also includes an emergency system. In the event
of malfunction of the automatic portion of the fuel con-
trol, the throttle valve can be manually opened and con-
trolled by the pilot. This will be further e;rplained in
sub-paragraph (d). A by-pass or ',detuner" line between
the fuel control a:nd the oil cooler provides fuel system
pressure stability by absorbing fuel surges. As the fuel
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FIGURE s Flow Divider Componenls

screen becomes clogged, fuel wi l l  by-pass the screen to
permit limited engine operation.

The fuel control automatically modulates engine fuel

flow and pressure to maintain a constant free turbine

speed, thus automatically maintaining a constant heli-

copter rotor speed, which is selected by the pilot. In

normal system operation, the fuel control senses the
pilot-selected power control lever position, the gas

generator speed(Ng), the power turbine RPM(Nf), the

compressor discharge pressure(CDP), and the com-
pressor inlet temperature(ClT). The governing portion

of the fuel control converts these signals into mechanicàl

motion which positions a servo to control movement of

the throttle valve. The throttle valve then schedules
proper fuel flow to maintain the desired engine power

output,
During the starting cycle an auxiliary metering valve

in the fuel control meters additional fuel to the flow

divider temperature sensing valve. This provides ad-

t. Righr-Hand Maniíold As*m.bly
2. Fuel Passage
f. Gasket
4. Nozzle-lntegral Shroud
5. Fuel Passage
6. Gasket
7. Nozzle
a. Shr,'ud (Remotable)

9. Leír-Hand Manifold Assembly
10.  Wear  S t Í ip
t t. Tubc (lnner Lcír)
I 2. Tubc (Ourer Lcft)

Ftow
DIVIDER

t- l) ischarge Ports (ft lr laniÍold)
2. Pisktn
J. l)rain
4 .  Fue l  ln le t  F rom Aux i l ia r l  Meter ing  Va l re
5. Bclkrss
ó. Fuel Selector
7 .  Áux i l ia r l  Fue l  Our le r
8. Fuel Inlet (Fronr Main Me tering Valve)

ditional fuel during the starti:rg cycle to compensate Íor

low fuel temperature. Excess auxiliary fuel is returned

to the fuel control throughthe auxiliary fuel return line.

As fueltemperature increases, the temperature sensing

va-lve in the flow divider gradually closes. When it is

completely closed, auxiliary fuel flow stops and all fuel

l;{t* ::irïï"r:,i*ït'f : ;;I :#':ï" *Hï::; O
In the event of failure or ma-lÍunction in the main or

normal systemof thefuel control, an emergency manual

control is provided for opening the throttle valve. This

manual control overrides the metering system which

normally controls the throttle valve. When the fuel

switeh is placed into EMERGENCY from NORMAL, the

emergency actuator circuitry is energized. When the

INC RPM switch is actuated, the emergency actuator

opens the main throttling valve in the fuel control. In

effect, this provides a direct fuel flow from the pump,

l-rur
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I
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SECONDARY NOZZI,E
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The object of your searchis a bolt caught in the track over
the cabin door of a UH-2. From this location it could easily
be drawn into the engine inlet. If, after a prolonged scrutiny,
you still canrt see the bolt, turn to page 17.
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DET ONE RECE'YES OUTSTAND'NG UN'T AWARD
ARS Det 1, 54th Air Rescue

Sqdn(MATS) at Thule AB, Green-
land, has been awarded the Air
Force Outstanding Unit Award for
exceptionally meritorious s ervice
fromJune 1, 1963toMay31, 1964.
The award was presented to Capt

James H. Black, Jr., detachment

commander, by LtCol William
Carlyon, 54th AR^Sq operations
officer, Goose AB, Labrador.

The detachment was cited for

the "outstanrling initiative, re-

sourcefulness and leadership dis-
played by personnel, " altd for a-

chieving a zero aircraft and ground

accident-incident rate while suc-
cessfully completing many rescue
and supply support missions "de-
spite extremely adverse weather,
lack of navigational aids and per-

sonal hardships.rr ln summation,

the citation said, 'rthe singularly
distinctive accomplishment of all
members of the detachment re-
flects great credit upon them-

selves and the United States Air
Force. t t

During the period covered, de-
tachment personnelflew 314 mis-
sions in their HH-4SBrs, many of
them over long stretches of Arctic
ice, open water or the desolate
Greenland ice cqr. Kemar Scrolls

of Honor were awarded the crew
of one detachment HUSKIE for

Prevention of UH-2

AccÍdenÍoí Over-femp Storts

runs are usually made before starting the engine again.
This is accomplished byplacing the "Starter Test'r switch
to rtTestttposition. Pilots vary intheir procedure slight-
ly, but generally release the I'Starter Testrr switch when
compressor RPM (Ng) is between 7270 to 1870, and then
immediately go into the norma-l start procedure. At this
point, @ to place the boost
pumps switch to "ON. " IÍ this step is overlooked, an
engine over-temp condition can occur for the following
reason:

When thethrottle is cracked during normal start, pres-

surized fuel in the fuel control unit will be directed into

t ó

TYPICAI fllssloN-D[rring the award period, Det 1 HH-43B crewmen flew 80,000
pounds oÍ cargo and mail to Cape Athol a Coast Guard LORAN station 18 miles from
Thule. For about 10 months of the year, helicopter is the only means of transporta-
tion to the lonely post less than 700 miles from the North Pole. Transferring mail
from the HUSKIE to a trackmaster are R. H. Jones, SA, and T, TiIIman, Sr., DC2,
USCG. In the helicopter are, left to right, R. P. Kiddy, FA, USCG, a:rd Capts
Robert L. Gardner and Franklin L. Wilton of Det 1. (USAF photo)

saving the liÍe of a critically-ill
child during an extremely hazard-
ous mission.

br a letter nominating the de-
tachment for the award, LtCol
Ernest L. Reid, commander oÍ

the 54th ARSq, credited detaeh-

ment men with a "high level of

maintenanc e prof iciency't and s aid
'rI have been consistentlY im-

pres s ed by the high level of morale

and espirit de corps. In spite of

the isolated location of the base
and the bleak surroundings, de-
tachment personnel e4pended that

rlittle something ertrar to com-
plete their mission. "

Representi:rg the unit at the a-
ward presentation were Capttin
Black, Capts William F. Clark,
Franklin L. Wilton, Robert L.
Gardner, Arthur W. McCants, Jr.,

*ïft.;'tr;Ïi--J*+ o
key, Francis L. Lown, Wayne E.
Dondero; and A1c Billy F. Brock,
Roy F. Taulbee and Thomas D.
McKiddie.

the combustion chamber. I{ the fuel pumps switch is

"OFF,'r the starter wi l l  not be energized to accelerate

Ng-however, the ignitor plugs will fire when the trig-
ger is depressed. The fuel in the combustion chamber

will ignite, turbine inlet temperature (T5) climbs and

compressor RPM decreases. If the pilot reacts quickly

enough andclosesthe twist grip, releases thetrigger and
places the "Starter Test" switch to test position, he can

blow the fire out with no damage.
An in-production change which would wire the ignitors

through the fuel pumps switch has been implemented to
prevent an accidental over-tempt start from occurring
in the marner described. Field retrofit is being con-

sidered.
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Huskíe HappenÍrrys

\,,

.u*ni;,, .p.. 1...
. . . Two HH-436, crews from Stead AfE, Nev. , regcue three marines agê newspaper writer whose military helicopt''-

"r*oá 
at 9, b0o-foot j;;;L;DGffi peak near sonora Pass, calif. AireraÍt on \ilay from Alameda NAS to tvtaril

Corps Cold Weather Training Station when misbap occurred. Among those rescued is LtCol J"T P..Flynl, USMC,V

survlval expert and executive officer of Marine Air Reserve Training Detachmeut at Alameda. Despite sub-freezing

temperatures, a-[1 survivors in good shape as result of followiag survival procedures. Manniag one HUSKIE is LtCol

F. M. Caruey, pilot; Cot A. F. Lackey, copilot; and ALc J. W. Alcorn, crewman. Ín other lÍH-43B is Capt J- F-

patterson, pilot; Capt D. J. Rensch, copilot; andSsgt C. E. Baker, crewman. Both heticopters from the 3638th

Flyiag Training Squadron at Stead. ...Seriously ill USAF dependent,

her husband and doctor flown to hospital in HH-438 from Det 4, 36th ARSq, PARC(MATS), Osan AB, Korea. HUSKIE

pilot on hazardous night flight is lstl,t John H. Pat'ks. capt charles N. McAllister is copilot; Alc Michael G. stangel'

tr.ew chief; and Capt Samuel H. Kim (MC), doctor. Miesion flown in blowing snow at altitude of 500 to 800 feet to

maintarn visual contact with snow-covered ground and to avoid eÉreme turbulence in and around mountainous terrnin.

. . .In another night flight, Det 4 HH-438 crew makes 60-mile trip for medicine needed for extremely ill Korean boy.
pilot of HUSKIE is Lieutenant Parks, Capt Kenneth C. Franzel is copilot and A1c Joseph E. Ivansco, crew chief-

...HH-438 crew from ÀRS Det 14' WARC(MATS),

Nellis AFB, Nev. , picks up F-100 pilot who bailed out 35 miles from base a"fter flight control failure. Entire mission

takes E2 minutes from time pilot ejected, HUSKIE pilot is Capt R. H. Busch; copilot, Capt T. E. Fallows; Capt T.

Little (MC), doctor; SSgt J. V. Sells, HM; and A1c G. T. Sotack' MT'

. . . HH-43B crew from ARS 4g, AARC(MATS), Bitburg AB, Germany, transfers seriously injured airman from

one military bospital to another. Emergency 55-minute flight made despite poor visibility, rain and ?0O-foot ceiling.

Letter of commendation received by detachment later from Commander, 36th Tactical Hospital. Aboard HUSKIE are

Lstlt Bruce K. Ware, pilot; TSgt Charles H. Spann, crew chief; Capt Fred L. Greiner, flight surgeon; and Capt

Gerald KlebanoÍï, chief of general surgery, 36th Tactieal Hospita" . . . HUSKIE crew from 31st AR.S

PARC(MATS), Clark AB, p. I. , on airborne alert lands to investigate reported C-130 fire. Finds no fire but discov

airma.n nearby. He is in shock after being seriously burned on hands ir oxygen bott-lg 
_exo^t3sio1. .trï"d _man 

flown

to hospital. Capt David J. Wege, RCC; Capt Marvin L. Palmer, copilot; A1c Donald J. Glassford, TSgt James B.

Motea and A1c James B. Thrasher, crewmen. . , .Seriously injured a.nd partially paralyzed Filipino from Balanga,

Bataa:r, taken to Clark AB hospital by HH-438 crew irom S!.fILSq, Capt Larry C. Evans, RCC; Capt David E.

Allen, copilot; Alc Raymond J. Price and A1c Charles A. Sul.livan, Jr. , crewmeD. . . . Pilot of crashed fighter picked

up in sugar ca:re field Ëy HUSKIE flown by captain Yug", 
RCC; and Captain Palmer. crewmeu are Alc James w.

Burns,  Ai rmensul l ivanandAlcEugeneE'  Richards ' . . .HH-43BcrewsfromARSDet l0,  
AARC(MATS),  AvianoAB,

I ta_ly ,  carrycbapla insonper iodicv is i ts to iso latedmountaintopsi tes. . . . Inseparatenightmiss ions,  HH-43Bcrews

froí the sárd aasq, PARC(MATS), Naha AB, okinawa, evacuate two marines in immediat.:gq^.f 
i"dical 

assist-

ance. o"e *issión flown by capt william J. Deming, Rcc; capt Donald D. Metzinger, copilot; ssgt Donald L. wat-

son. medic; and TSgt Alvin c. Reed, crew ehief. Maming other HUSKIE are capt James L. cantey, RCC; captain

Metzi-nger, copilot; andSSgt Charles F. James, medic. Inboth missions, landiags made ÍnunJamiliar areas

surrounded by mountains. . . . TVo injured military men, one suffering from broken back and neck, also evacuated by

HUSKIE crew from the B3rd. The pickup, made aJter a flight through vrind-driven rain, accomplished by landiag on

the side oÍ a brush-couËGá-ttitt. capt Bruce B. Duffy, RCC; capt James M. crabbe, copilot; ssgt Albert P. Parker,

crewman; and SSgt James, medic.

IOOO-Hovr Pilol Awards

Capt James R. Miears of Det 2, 54th ARSq, Erne

AFB, Net{oundland, is congratulated by col Gordoi'f,ïi: O

4081st wing commander, aÍter logging his 1000th hour in an
HH-438. Captain Miears will receive the award given by KÀC

to i:ilots whoreach this milestone inhelicopters manuJactured

by ihe compa:ry. Others who quatified recently are: Capt David

É. Pittard, 58th ARSq. , AARC, \ilheelus AB' Libya; Capt

Bruce M. Purvine, Det 5, PARC(MATS), Danang AB' Viet-

nam; Capt Gary L' Alden and Capt Glynneth M. Gordon, Det

16, CARC, McComell AFB, Kan.; Capt Ronald L. Haglund,

Dei Provisional One, Takhli AB, Thailand; Capt Marvin L.

Palmer, 31st ARSq, Clark AB, P. I. (USAF photo)
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( tot  sERVrcE REPRESENTATT'E=

DONALD P. ALEXANDER
STANLEY M. BALCEZAK
RICHARD FAIN
WAYNE ZARLING
NAAS Ream Field, Calif.
NAS Miramar, Calif,
NAS Pt Mugu, Calif.
NS Midway Island

WILLIAM C. BARR
Morocco

JOHN D. ELLIOTT
Tachikawa Air Base, Japan
Yokota Air Base, Japan
Misawa Air Base, Japan
Osan Air Base, Korea
Naha Air Base, Okinawa
Clark Air Base, P.I.

GORDON FICKES
NAS Jacksonville, Fla.
NAS Cecil Field, Fla.
NAS Sa:rford, Fla.
NAS Key West, Fla.
NAS Pensacola, Fla.
MCAS Cherry Pt. , N. C.
MCAS Beaufort, S. C.

HORACE F. FIELD
Pakistan

CLINTON G. HARGROVE
Iran

FRANK HEFFERNAN
NS Adak, Alaska

HOMER HELM
NAS Alameda, Calif.
NAS Lemoore, Calif.
NAS Whidbey, Wash.

JACK L. KING
HENRYJ. TANZER
MARTIN WHITMORE
NAS Atsugi, Japan
NAS Cubi Point, P.I.

JOHN LACOUTURE
Burma

THOMAS C. LEONARD
NAS Corpus Christi, Tex.
NAAS Kingsville, Tex.
NAAS Chase Field, Tex.

DONALD I,OCKRIDGE
O&R NAS North Island, Calif.

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

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

RICHARD A. REYNOLDS
Atlantic Air Rescue Center, Germany
Ethiopia

DAVID M. RUSH
NAF Naples, Italy
NAF Sigonella, Sicily

JACK E. SMITH
Colombia

DONALD TANCREDI
Okinawa

WILLIAM C. WELI.S
ROBERT L LAMBERT
PAUL WI{ITTEN
NAS Lakehurst, N.J.

TOGISTIC REPRESENTATIVES

\ryILLTAM C. SOFIELD
NAAS Ream Field, Calif.

JOHN W. HENDRICIGON
N,{.S Lakehurst, N.J.

CUSTOMER ('PERATI('NS SECTI('N

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




