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COMBINING GEARBOX TEST-TO-DESTRUCTION - 1. Combining gearbox
2. Torque arms which apply torque to input shafts (simulating engine power
application) 3. Torque arm which reacts to torque applied at output shaft (simu-
iating power to main rotor transmission).

SPRAG CLUTCH ENDLJRANCE TEST- 1. Testspeci-
man, spragclutch 2.  Oi l  shroud(cover removed) 3.  Oi l
feed line 4. Oil scavense line.

SPRAG CLUTCH FATIGUE TEST - 1.
Control valve, clutch anti-slippage con-
trol 2. Flow control valve, hydraulic mo-
tor  3.  Test  specimen, sprag c lutch.  4.
Chain and sprocket for load reaction and
autorotation 5. Pressure relief valves 6.
Hydraulic motor.

COMBINING GEARBOX ENDURANCE TEST-1
Electric motor 2. Combining gearbox 3. Input shaft,

The combining gearbox was also subjected to a gruel-

ing "twist to destructionrr test which demonstrated that
the maÉmum static torque carrying capacity of the
gearbox is more than twice the combined power output
cf both engines.

Another area concerned with power transmission and
also subjected to exhaustive testing, was the sprag
clutch which allows rotor free-wheeling during auto-

4

FIRE EXTINGUISHING SYSTEM TEST- 1. Simu-
lated cowling 2. Extinguishing agent nozzle.

K A M A N  R O T O R  T I P S
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HH-4SF MAINTENANCE

SCHOOL IN IRAN

Several months ago Iranian Army and Air
Force personnel began attending classes
onHH-43F maintenance conducted by three
Kaman Aircraft instructors, At the mid-
point in the training program, Lead In-
structor William Barr furnished the fol-
lowing report on the school and its activi-
t ies.

In phasc two oÍ thc course, the accent is on actual
I i c ld  ma in tcnar rcc  o f  the  Ht l -43F.  Th is  invo lves  re -
moval and irrstal lat ion oI thc componcnts on the two
HUSKIES and perlorming al l  othcr Íunctiol. ls neccrssary
to maintain t lre hcl icoptcr. The third phasc involves
s imi la r  ins t ruc t ion  on  the  eng ine .

A typical da1, commcnccs at 0?30. One oÍ the three
iustructors is assigned as the " ir)structor oï the day"
whilc thc othcr two cither nssist or preparc {or their.
ncx t  c lass .  Whencverposs ib le ,  p rac t ica lwor l<  rs  sehcc l -
ulcd, with thc main goal being to give each studcnt thc
chancc topcríorm al l  of the individual jobs necessary to
rc' turn thc aircralt  to an "up status. ' t

I t  is a source oÍ great pride to the KAC instructors
that t i rc class avcrage is 81 dcspite the fact that nine of
the studcnts spoak l i t t le Englisrr -four of those attend-
ing thc class have averages in the high 90's !  Tl.r is show-
ing wouldnot havc bccnpossible without the"eagerness-
to-Icarn spir i t"  in thc class room and the excel lent co-
opcration rcccivcd Írom Colonel Bahrami, LtCol Gholam
Hoscin Mirzazadch, exccutive off icer: Capt Manocherr
Kay -Khan-Z adch, training ofí iccr :  Capt Es maeil  Fa rokh -
Scrcsht. mlintcnaltce olf icer: and manv other-s.

GRADUATION DAY-Students from the first maintenance class oose
for a group photograph after receiving their diplomas.

IS I , 'AHAN AI iMY AI I I  I IASE,  I I iAN. . .The i i rs t  o I  two
c lasscs  in  an  HH-- l i l I . 'Ma in tcnance Tra in ing  Schoo l  hcre
bcgan a lcu'nronths ago rvit i -r  27 stuclcrrts-23 Írom the
Ar tn t  and Íour  i rom thc  A i r  Forcc .  Thc  ins t ruc to rs ,
I idr.r,axl Noc, l lolacc l : ic ld ancl mysclÍ .  wclc pr.ovide'cl
l t5 KAC uurlcr- a corrtract rvi t l i  thc Iranian government.
Thc proglartr cal ls fol cach class to last 15 wccks wit ir
thc  l i l s t  l ' i vc  wccks  l l r , ing  r l cvo tc r l  to  lu r r t lnnrcn ta ls ;  t i t c
ncxt cight wccks to actual woll i  on t lrc airclaft :  and the
las t  t rvo  wccks  to  thc  TS: j -L - l1A cng inc .  Through
thc coopcration of t l ' rc basc commandcr' ,  LtCol Abass
I lahrami .  two opc la t iona l  I I I I - -13 I Is  u 'c lc  mldcava i lab lc
to  thc  c lass  1o l  on- thc- jo l t  t la i r r ing .  Each s tudcnt  i s
suppliccl wit lr  a tcxtbook clcal ing with basic aviat ion sub-
. j cc ts .  a  moc l i l i cd I I : rndbook o Í  Ma in tcnancc  Ins t ruc t io t rs ,
and wolk bool<s.

Whi lc  scvcra l  o f  thc  s tu ( lcn ts  havc ,  rccc ivcd  t ra in ing
in thc Unitcd Statcs, mcny othcrs havc not had thc op-
portunity to attcnd a lormal maiutcnancc scr-rool.  We
l-ravc, thcrcforc, included a basic coursc similar to
thosc  g ivcn  U.  S .  serv icomcn in  thc  S ta tes .  Th is  coursc
covers subjccts sucir as thc propcr use oí mechauics'
hand tools, Íundamcntals o1 clectr ici ty, í iguring weight
ancl balancc, propcr r-netl-rods ol salety wir ing, metal
work, and thc use of electr ical m:asuring instruments.
Kaman instruct ional aids such as training boards and
movics arc uscd cxtensively'  during this introductory
f ivc wccks. The studcnts ar-e cxpected to take notes,
cxaminations arc given cvery Thursday, and each at-
tcndcc is lc 'quired to dcmonstratc his knowk'dge during
the  c lasswork .

TOP STUDENTS-Shown with their instructors are the four
students who received the highest proficiency marks in Íhe 27-
man class. Left to right are l/Sgt H. Shariffi, Horace Field,
l/WO A. Emadian, William Barr, l/Sgt A. Moosapour, Edward
Noe, and l/WO A. Sedghi.

Mai nt ena nce School Affendees

ctAss I
Aid Off S, Mirbaghery, A/lc F. Damoori, A/tc N. Tabatabai,
A/lc S. Arnini, IIAF; l/WO A, Emadian, l/WO A. Sedghi,
l,/WO H. Fatemi, z/WO M. Bagherzadeh, 2/WO y. Banitaba,
1/Sgt H. Shariffi, l/sgt S. Abdoirazaghi, t/Sgt M. Salehi,
l/Sgt A. Moosavi, l/Sgt A. Athamkhani, i/Sgt R. Boueinifar,
r/Sgt H. Bahramzadeh, 1/Set M. Nemati, l/Sgt K. Moosavi,
l/Sgt A. Manouchehri, 1/Sgt A. Moosapour, f/Sgt A. Moshk-
bar, 1/Sgt H. Mardanloo, 2/S* A. Amiri, 2/Sgt Z. Alamdari,
2/s*M. Mahjoobi, 2/sct A. Fathi, 2,/sgt B. Satari, IIAA.

ctAss tl

l,/WO D. Hosseni, 1/WO E, Assefi, 2/WO M. Arjomandi,
z/WO H. Azafi, z/WO H. Delavari, 2/WO A. Sadeghi, 2,/WO
M. Nasseri, 2/wO W. Shera_fati, 2/WO A. NajÍnai, z,/WO
E. Masoudi, z/WO E. Motamaai, z/WO T. Parsa, l/Sgt E,
Gholizadeh, l/Sgt V. Ommani, t/Sgt H. Sanei, l/Sgt S. Solai-
mani, L/Sgt A. Ebrahiminejad, l/Sgt M. Amini, l/SSt A.
Haj Karimi, l,/Sgt A. Khayatpour, 1/Sgt c. Agheli, z/SStF.
Sanjari, 2/Sgt R. Mirakhorloo, z/SC\ R. Rezakhany, 2/Sgt
B. Andalibi, IIAA.

o

Photographs of students at work will be included in a
general round-up of HH-43 activities in Iran which will
appear in the next issue of Rotor Tips.
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SEASPRITE

ACTIVITIES
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used TACAN and then dead reckoning to pilot the helicopter to the ship, which was 60 miles offshore. The patient
was hoisted aboard in a litter while the ship was underway and then treated by Lt Steven H. Libian (MC), flight
surgeon' andzelt K. Dunbar, HM2, while on the way to the Naval Hospital at yokosuka. others taking part in
themercymiss ionwereEnsBr i tR .  Armst rong,  J r . ,  thecop i lo t ,  andRogerT.  Campbe l l ,  ADJI ,  c rewman. . . .A
UH-2 crew from the SAR unit at NAS Cubi Point, RP, flew more than 100 miles offshore to evacuate an appendicitis
patient from the USS Bainbridge in the South China sea. Accompanied by a UC-48J, the SEASpRITE rendezvoused
with the ship, landed, picked up the patient arld returned to Cubi Point without incident. Lt(jg) D. A. Cranor piloted
thehe lc iop teron themercymiss ion ,  LCdrC.  A .  Herp ickwascop i lo t ,  K .D.  Myhre ,  AMH2,  c rewman,  andLtT .  E .
Dupuy (MC), doctor.

" 'A sailor who fell from the quarterdeck of the USS Wright was rescued from heavy seas by a UH-2 SEASPRITE
crew from HC-4ts Det 85. Despite hampering winds, the rescue helieopter was airborne 90 seconds after the ,,man
overboard" call sounded and the rescuee was back on deck a few minutes later. pilot of the UH-2 was Lt Charles
D' Cra'ft,and Lt(jg) James R. Williams was copilot. Crewmen were John A. Steffke, AEAN, and Raymond F.
Antonal<, ADI2.

. . .4  p i lo t  who e jec ted  f rom
his uncontrollable FgJ was picked up by a UH-Z crew from the SAR unit at NAAS Chase Field, Texas. The SEA-
S P R I T E p i l o t w a s L t J o n W .  W a l k e r ;  o t h e r s a b o a r d t h e r e s c u e c h o p p e r w e r e L t G l e n n H .  R e e d ( M C ) ,  J . D .  J o n e s ,
HM1 and D. L. Spi l lars, ATNB.

. . . After an airshow demonstration, a UH-2 crew from the SAR unit at MCAS Cherry
Point' N' C., launched to direct the search for a small civilian aircraÍt. When an F-48 crashed in a wooded area
soon aÍter, UH-2 pilot Capt William W. Crews turned over the search to other helos in the area and flew to the
aid of the military personnel. A litter was lowered through S0-foot pines and the crewman from the F-4B was
hoisted to the SEASPRITE. The UH-2 then headed for the station since an ambulance had arrived to pick up the
pilot of the downed aircra"ft. Upon returning to the crash site, it was found the ambulance was mired in the mud
so Captain Crews landed in a small clearing among pine trees and power lines and the pilot was loaded aboard.
SSgt Oakley F. Atkins was copilot on the UH-2 and LCpl Richard W. Porter, crewman.

. .. Two pilots who ejected after their planes collided in mid-air, were later picked up by a UH-2 crew from the SAR
unit at NAS Cecil Field, Fla. One pilot was recovered from a pine tree where he was dangling 10 feet above the
ground. Lt Fred J. Lakeway was UH-2 pilot and Ronald G. Spoone, ADR3, crewrnan. Also aboard was Lt J. W.
s P e n c e ( M C ) '  d o c t o r  

. . . T w o s u r _
vivors who had bailed out of their crippled A3B at night over the Caribbean 1? miles frrcm the USS Forrestal were res-
cuedfromtheir l i fe rafts by alJH-2 crewfromHC-2rs Det 59 aboard the carr ier. SEASPRITE pi lots were Lt Michael
E. Howe and Lt(jg) PauI F. Adams; crewmen were Corbett J. Lee, AE2, and Douglas G. Wainwright, AMSB.

...4 pilot who ejected from his crippled aircraft and landed in a heavily wooded area was hoisted
t o s a Í e t y b y a U H - 2 c r e w f r o m t h e S A R u n i t a t N A S o c e a n a ,  V a .  L t B . J .  P a t t e r s o n w a s p i l o t o f  t h e S E A S p R I T E ,  J . B .
Rhodes, ADR3, copi lot,  andJ.W. Rushton, ADR2, crewman.

Det 38 aboard the uss shangrila was on plane guard when an F-8D struck the ramp 
""0 

;;;lo:l;ïï: j::i 
ïÏ;ï:

of the Mediterranean- Two minutes later the downed pilot was saÍely on the carrier deck after having beenloisted
aboard the SEASPRITE. Members of the helo crew which carried out the speedy rescue were LCdr Adam R. Trupp,
pilot; Ens John F. Buchanan, copilot; David L. Fetrow, ATNB and Edward p. Kilfara, ADR2, crewmen.

. . . One of two A-4 pilots
who ejected a-fter a collision 23 miles from the USS America was rescued from the Iberian Sea by a UH-2 crew
from HC-2?s Det 66 aboard the giant carrier. Michael Dubois, AN, aircrewÍEn, was lowered to assist the pilot,
injured and unable to mount rescue seat. The rescuee and his rescuer were hoisted to the hovering SEASpRITE by
Michael Butler, ADR3. Lt Robert Chandler and Lt(jg) Walme Stiles were pilots on the rnission, which was com-
pleted in 25 minutes. A hel icopter from HS-9 was also at the scene... .A UH-2 crew from the SAR unit at MCAS
Beaufort, S. C., laulched a-fter the engine on an A-4 flamed out and the pilot ejected a short distance from the air
station. Six minutes a-fter launch the SEASPRITE returned with the downed pilot who had been hoisted from a tidal
swamp. Capt Joseph E. Gunnels was pilot of the rescue helicopte4and crewmen were Sgt Charles F. Hancock and
Cpl Charles R. Singley.
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If you haue a question regarding Kaman Aircraft
maintenance, send it along to Rotor Tips. The Seraice
Department's engineers will be glad to answer it.
Q. (Applies UH-2) WHAT IS THE LARGEST SINGLE
CONTAINERTHAT CAN BE LOADEDINTO THE CABIN
CARGO AREA AND STILL BE MOVED FORE OR AFT
IF NECESSARY?

A. with the litter brackets removed, a single con-
tainer measuring 46 inches wide by 48 inches high by
45 inches deep (57.50 cubic feet) can be positioned with-
in the cargo area and properly gecured. When the litter
brackets are installed in the aircraft, the maximum
single container dimensions are 46 inches wide, 48
inches high and 42 inches deep (53.66 cubic feet). The
cargo door opening is 48 inches wide by b0 inches high.

R. J. Trello, Service Engineer

a, (Applies UH-2) WHAT iS THB CORRECT NOMEN-
CIÁTURE AND FEDERAL STOCK NUMBER FOR THE
RESCUE NET, P/N 64-A-110H1?

A. fn" èorrectnomenclature for the netis: NetAssem-
bly, Personnel Rescue, Scoop Type. The net FSN is:
RD 4220-933-20?0tA20.

C. D. Morse, Service Engineer

Q, lAppfiesUH-z) BEFORE ROUTING THE AFT TANK
FUEL PROBE WIRING HARNESS, WHAT SHOULD BE
CHECKED?

A. The wire length and identification numbers should
be cheeked before installation to assure proper harness
routing. IÍ this is notdone and theconnectors aretrans_
posed, the condition won't become obvious until the in_
stallation has almost been completed. The connector
will not reach one fuel probe and there will be a notice_
able surplus of wire at the other probe. The connector
with the longer wire attached is routed to the right_
hand cell while the connector with the shorter wire is
routed to the left-hand cell. The schematie shows the
connector and harness wire numbers. The connector
with wire number E86820 attached to pin C is routed to
the right-hand cell. The conaector with wire number
E82H20, attached to pin A, and coaxial wire, number
E858, is routed to the left-hand cell.
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| ' t
W  J .  J .  M c M o h o n , s e r v i c e  F n g i n e e r

Q. (App l ies  HH-438)  THE BLEED BAND,  OVER THE
BLEED AI IT  HOLES IN THE COMPRESSOR,  PERMITS
A SMOOTH COMPRESSOR ROTOR (N1)  ACCELERA_
TION. WiIAT PRECAUTIONS SHOULD BE OBSERVED
WHEN INSTALLING THE BLEED BAND?

A. When instal l ing the blee.d band place the short
band on top o1 the compressor and the long band on the
bottom. Be certain both bands bear direct ly against the
bleed air holes in thc compressor. and that the bar-rd
assembly' is properly adjusted. Be{ore attempting er-rgine
run-up,  be  sure  b leed bandc l ips  a rc  pos i t ionedproper ly
and that the l i re detector element clamps arc instal lecl
over, not under, the bleed band. I f  the detector clamps
are inadvertently instal led under the bleecl band. the
band can not ful ly close and engine operation wil l  be
adversely afÍected. When checking the operation oÍ the
bleed band bc. sure the f i le detcctor clamps clo r-rot in-
terïere with band operation, and that the bancl opens ancl
closcs in accordance with the applicable handbook oI
Maintenance Instruct ions' 

H. zubkofl ,service Engineer

Q. lApplies UH-z) WHAT CORROSIONCONTROLpRO-
CEDURES SHOULD BE USED ON THE COLLECTIVE
TORQUE TUBE BEARING HOUSINGAND ITS ATTACH-
ING BOLTS?

A. Normal installation of magnesium housings, p/N
K652023-11, requires the special corrosion protection
procedures listed in H-2 Airframe Bulletin 36 and H-2
Airframe Bulletin 36, Amendment 1. It is further rec-
ommended that the seala-nt called out inAFB 36 (Specifi-
cation MIL-S-8802 or MIL-S-7b02) be used to seal the
two bolts attaching the housing to the cockpit floor. The
arrow in illustrationApoints to the areawheremoisture
could accumulate and speed corrosion of the housing.
Apply the sealant according to the directions listed in
AFB 36. The sealant should be sloped as shown in
illustration B.

Illustration A

Illustration B

J .  A .  Ke l l y ,  Superv isor ,  UH-2  pAR/Mod
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Southenst Asía
AALLANT U}1.2 CREW FROM I.TC.' RUAíS

l lul l t ' t -r iddlcd. thc pi lot and copi lot wounded, one
crc\\ ' l l rnn d.t ing- the' uH-2 landed back aboard the de-
stro)L'r afte.r a gal lant, but unsuccessful attempt to res-
cr,re a Navy pilot downed three miles inland from the
North Vietnamese coast. The fact that the pilot was
able to bring the helo back at all was a near miracle and
the highest possible tribute to his skill as a pilot-the
SEASPRITE from Helicopter Support Squadron One had
taken hit after hit as it ran a gauntlet of enemy fire.
Fifteen ot the 41 holes from bullet and shell fire were in
the rotor blades, communications were knocked out and

GAUNTLET OF FIRE IN RESCUE ATTEMPT

The names oí the participants in this heroic mission have been deleted at the request of the
Navy. Their actions exemplify the spirit oÍ service sho*n by all SAR crews operating in the
Southeast  Asia area.

the copilotrs controls almost inoperative. The shell
which shattered the bullet-proof windshield and burst in
the cockpit had wounded the copilot in the face, and
sheared the electrical connections in the overhead panel.
One of the crewmen, wounded while returning enemy fire,
died a-fterward despitethe efÍorts of theremaining crew-
man to save his life duringthe crippled helicopter's ftght
back to the ship. The pilot was wounded in the arm.

Below are excerpts from the pilotrs report on what
happened from the time the UH-2 took off until it re-
turned after the dlamatic rescuc attcmpt:

I  o lb i t t 'd  o1I  shorc at  l rvo mi lcs Í lwai t ing the arr ival
oI  I iESCAP and arr5 '  othcr  a i rc l .af t  that  could rendcr
plotectivr' covc.r'. Wlrile orbiting, I could sec thc smoke
from the downed air-cralt and al occasiottal burst of

eneml AA l i le  at  the ai rcra{ t  s t raí ing thcm. These lef t

shortly due to lack of ammunition and fuel. By the lime
RESCAP arlived, there was only about l0 minutes oI
good dallight le{t and anattempt hdd to be made soou or

it would be too dark. The plan was for the aircraít to

start straÍing to suppress fire' and íor me to go in as
br iefed.

The RESCAP rolled in and I startcd a dash into the

beach descending at high speed, doors opelt, weapons
loaded ald the crew with their flak vests on. As I

approached and crossed the beach, very heavy small

arms fire was directed at us from behir.rd trees and
vegetation outlining the coast. It sounded Iike a Chinese
New Year 's Eve.  I  could see the f lashes f rom smal l

arms extending to the right of me along the beach for a
good 500 {eet. I didn't look to see what was to the left.

No hits were detected or ielt at this time. About two
miles inlaud, I spotted thedowned aircra{tand could see
the flames coming up from it and the brusl.r fires in the
general  area as i t  lay on the s lope of  thehi l l  to our lef t .  I
I continued on for a few seconds when a stream tf
tracers and bursting shells rose up at us from the base
oí the hill. The copilot, and the crewmen began iiring

their mlchine guns.
I was apparently flying down a line o{automalic weap-

ons and anti-aircraít batteries. The helicopter began
lurching and bouncing írom hits and nearby air bursts,
It was at this time that the crewman and I were hit. I

reported,  "we're h i t ,  werre hi t .  "  One of  the ài rcraí t
replied, "get out of there. Head Íor the water. Werll
p ick you upon the way out ."  I  turned r ight ,  abort ing
the mission, to avoid any more ground fire, which lasted
forapproximately tensecorlds. I maintained a right turn
wanting to exit to the north of a hill on our right and to
cross the beach at a differer.rl point Írom entry. The
helicopter was now vibrating very badly. More lights
started glowingon my cautiorl light panel but the vibra-
tion made them unreadable. Upon passing through a
northerly heading, I rar into another gun battery. The
helicopter again took several hits as the vibrations
magniÍied. The copilot's windshield was penetrated by
a bursting type shell. The fragments cntcred the over-
head contro l  panel  scver ing electr ical  connect ions,  Some
bits struck and penetrated my hard hat. The caution

light panel began to glow with an increasing brightness
as the first two or three of the fuel section camc ou,
then the top two lights o{ the engine sc}ction and all oÍ
the lights in the electrical section. I managed to in-
crease my right bar* and squeeze under the tracers at
tree-top level, getting away heading directly toward the
water.

I lool<cd back arrd sau' thc crcwm-rn l5'ing tlown u,ith
t l rc  se 'cond crewman rcnder ing I i rs t  a id t ry ing to stop
thc blecding wi th bat t le dressings.  Thc'  copi lot  was
moni tor ing the caut ion l ight  panel ,  c i rcui t  breakcrs,
and acljusting switches in an attempt to rcgain clectrical
power'. I again reported the aircraÏt as bcing hit with
all of us as being possibly injured, I could see the co-
pilot was bleeding around the nose, my left arm had a
stinging sensation and the second crewm.rn was bent
down over his comradebut I couldn't tellwhether he had
been hit or still rendering first aid. Later I found out
he was administering mouth-to-mouth resusitation.

With only about a rnileto go beíore reachingthe water,
the helicopter began pitching and rocking - maintain-
ing control began to be doubtful. I eased down on the
collectiye and slowed a little. The helicopter responded
and tl.re pitching and rocking eased up. I continued on at
about 15 to 20 feet off the deck. Approaching the beach,
I could see flashes ahead írom small arms alignedalong
the trees at the coast line. No hits were íeltor detected.
I easedup over the trees and dropped Iowover the water
holding the slower speed. I reported being over the
water and asked íor a steer to the ship írom RESCAP.
As I spoke the last word the radio went dead. We con-
tinued for another two miles in order to avoid an island.
I looked back over my right shoulder and saw two Alrs
corning upon us. As one ol them passed by I broadcast
in thê blind our condition and requesting a Iead to the
ship.  I  a lso gave i l im t l le  "no radio"  s ign v isual ly .  I
followed him, and soon he {ishtailed for me to Íollow.

I moved out on his le{t wing and we continued this way
for ten minutes before I could meke out two ships ahead
about two miles apart. Our destroyer had on her flash-
ing helo light. This was oÍ immense help in identiíica-
tion and I headed right for.it. As I neared, she turned
into the wind and I mede my approach. The deck lights
were on and the landing was uneventful. As soon as the
helo was firmly on deck, I rotated the throttle to the

"OFF" position disregarding normal shutdown so that
the injured crewman could be rushed to sick bay. The
copilot immediately began applying rotor brake... .
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The loud hailer now in use on the Navy UH-2 SEASPRITE and the public address system on
the Air Force HH-43 HUSKIE are essentially the same equipment -both systems were de-
signed, tested and produced by the Kaman Corporation to furnish one-way, aii-to-ground com-
munication. The complete systemalso comes in a kit form which can easily be installed in any
aircraft when a reliable, lightweight, highlowered audio system is needeá.

The Loud Hoiler dnd P.A. SysÍems

Design For
RêSCAê-

Before introduction of the speaker system, helicopter
crews oftenencountered dif f iculty in direct ing or advis-
ing survivors because of the disrupting sounds from the
rotor blades and engine on the aircraft and the wind or
other environmental conditions. Voice comm'rnication
with ground parties or ships was also impossible in
many cases. Experiments with conventional public
address systems, similar to those mounted on the tops
of trucks and used for advertising, did not satisfy the
requirement since the sound was garbled in the area
under the hel icopter. Several other means of com-
munication were explored. but similar difficulties were
encountered so Kaman audio engineers concentrated
their eíforts on developing a powerful amplifier with
directional-type loud speakers. The speakers were
then mounted so that sound is projected forward and
away from rotor and .engine noises. When correctly
installed and operated, the speaker system generates a
cone oí sound covering aboutone-half square mile if the
transmitting helicopter is approximately one mile away
and at an alt i tude of 2000 to 3000 íeet.

DESCRIPTION
The audio ampli f ier is a 250-watt.  transistorized unit

consist ing of a preampli f ier, four power output transis-
tors, two f inned heat-sink assemblies and an interstage
transform:r. Mounted on the amplifier Íront panel are
the power connectors. a carbon microphone jaek, a gain
potentiometer and a l5-ampere fuse. Built into the
ampli f ier are three protective devices, two thermal and
one semi-conductor. Each heat-sink contains a thermal
device which will, when overheated, cause signals to
blpass the poweramplifier and shortout to ground. The
semi-conductor protects the unit against transient volt-
ages by causing the 15 ampere fuse to blow when its
rated voltage is exceeded. The conical-shaped speakers
have permanent magnet sound drivers rated at 4 ohms
each. The speakers are wired in paral lel to provide a
2-ohm load.

PART I I I

The adaptability of the speaker system is illustrated
by observation of the two configurations, one on the
SEASPRITE and the other on the HUSKIE. The speaker
cones on the SEASPRITE are formed as integral parts
of the nose doors. The HH-4J speaker system has the
speakers mounted on the fuselage immediately forward
of the pilot's feet. Both installations are mounted so
that when the helicopter is pointed at the rescuee, he is
within the speaker systemrs cone oí sound.

The extent of the speakersystemrs powercan bei l lus-
trated by comparing i t  with a household Hi Fi hookup.
An amplifier set up in a house would normally range
from 40 to 80 watts with the realization that full power,
i f  avai lable. could never be ut i l ized. The sound em-
anating Írom a 40 watt unit at full power in a house
would be unbearable to the human ear. Since the public
address or loud hailer system has a 2b0 watt power
output, i t  SHOULD NEVER BE OPERATED ON THE
GROUND AT I. 'ULL GAIN ul less personnel within S0
feet are wearing ear plugs or other protective devices
similarto thoseused in thevicinity of jetaircraft.  Fai l-
ure to observe this precaution could result in iniurv to
personnel.

UI I -2  OPI . ] ITATION
' l 'hc  cont ro l  box  o l  panc l  in  thcUI I -2SLIASPI I IT I |  con-

tains a powcr switch marked "on-olí" and a sclcctor
knob markcd "pi lot,  " "standby, " "copi lot" and "crcw-
man. " Whcn thc porvcr switch is moved to the on posi-
t ion, 2?.l-r-r 'ol t  dc power is appl ied from the primary
l;us, through thc control box to the por,r,cr input oI thc
audio arnpl i f icr.  Thc sclcctor knob is thcn uscd to
selcct which stat ion rvi l l  opcratc thc spcakcr s).stem.
Placing thc selcctor knol; in thc stanclbl.  posit ion wil l
al low unlcstr ictcd t 'adio opcration while kceping the
spcakcr  s5 ,s tcm ava i lab lc  lo r  immcd ia tc  usc .  The
spcakcr systcm is tvircd into thc air-cralt 's intcrpl-ronc
systcm. al lowinl;  crcwmcn to usc oxist ing microphones

CONE OF SOUND
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TESTING TIIE
FISHPOLE BOOM
AND NET

by C. Roy McMi l lon
Komon Test  Pi lot

test proved encouragingly uneventful.  the load was dou-
bled to 520 pounds. Thehelicopterunbalancing tendency
produced by this heavier weight required some counter-
acting control movement but i t  was not bothersome. AII
results oí l ishpole dead-weight hoist ing checked out
satisfactori ly with members oI the test team,so the next
step was to move into the real environment of over-
water evaluation.

A lake in southern Massachusetts was selected as our
I irst r .r 'atcr- tcst si te, and thc gloLurcl suppoft creu l tusi iy
accomplished the innumerable prel iminary detai ls in-
volved. The l irst phase oí f ishpole water test ing cal led
Ior 30 mobiie rc'scuee retr ievals usingthe three pronged
lr. [nvl ysscue seat. The person to be picked up entered
the water lrorn our photographic/safety boat. Very
soon theleaíter this same man found himsell  smart ly
l i f tcd Ircc oI the water by means oÍ the SEASPRITE f ish-
polc boonr solcl l  control led b1' the pi lot.  I f  I  were to
properly exprcss thepi lot ing advantage I experienced in
being able to obser' \re and precisel l '  place the rescue
seat. some reader-s would think me over-enthusiastic;
howevcr' ,  thc lar:t  r . ' r 'mains. i l  was gl 'cat to I inal l l  sec
exactly whatrvas going on throughoutan overwater pick-
up as compared to the previous l0years ofpi lot concern
for thc unknown that may have becn happening out oí
vicw. Although 130 pickups werc certainly not required
to cstabl ish supcl iol i ty oí the f isl .rpole method íor pin-
point dcl iver5' o{ rcscue apparatus, we did continue to
complete the al loled number of Phase I (Navy seat) re-
covcr ics .  Thc  min imum prac t ice  necessary  ío r  f i sh-
pole rescue proi icicncy was clearly emphasized to us
whilc lcvicwing Phasc I tcst f i lms: during one pickup
thc  rcsc l rcsca t  romaincd in  thewater  on ly  two seconds!
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The background for this article begins far back in the
history of rotary-winged air vehicles when the first
pickup of a man was attempted from hover position.

'Early pilots who originally sought to coax their mar-
ginal air Ínachines to a standstill above a rescue candi-
date were confronted bythe problems of hover position-
ing. Simply stated, the pilot found extreme difficulty in
controlling his aircraft in a satisfactory hover while
endeavoring to look straight down. The foregoing can
be likened to balancing on a bicycle while leaning over,
looking down and countingspokes in the rear wheel. The
passing time brought much helicopter progress but the
fact remained- rssgus pilots still were unable to see
satisfactorily beneath their craJt during pickup. To
circumvent this problem of the piloils blind spot, team
work was employedwherein the crewman gave directions

as necessary for rescue hover.

Some of the early methods used by helicopter crew-
men to indicate correcthover position, priorto the days
of hard hats and intercommunication circuits. were
shouting, gently pressing on an arm, or firmly gripping

a shoulder. Coordination between pilot and crewman
greatly improved with the advent of two-way communiea-
tion withinthe helicopter,but yet, in the crucialmoments
of rescue, such problems as a bad microphone, broken
wire, or garbled voice transmission sometimes con-
fused and delayed emergency recoveries. Not until
1965 was the Navy rescue helicopter pilot truly placed

in the driver's seat with the opportunity of personally

seeing the entire rescue completed within his natural
field of vision.

Design of this equipment began in 1962 at Kaman.

Word was passed that some type of out-rigger rescue
boom would be tested on the UH-2 helicopter. By mid-
summer the prototype had been constrrrcted and I first
saw the article which was later to be named 'rfishpole

boom. " Very briefly this device is an eight-foot ten-
inch crescentshaped arm that is pivot-mounted far for-

ward on the SEASPRITE's right hand side. The fishpole
was designed to accomplish a rescue sufficiently out-
board and forward of the cockpit to be within the pilotrs

normal hover scan and then after hoist-up to be folded
back flush with the aircra-ft for deliverv of a rescuee to
the cabin door.

Our í irst Í l ight l .est n' i th the l ishpole boom consisted

of hoist ing a 260-pound lead weight while in normal

hoi 'cr (Í ishpolc extcndcd). Sincc al l  areas of lhe init ial

t ó
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At 0330 Danang AB and a neighboring village were

subjected to a vicious mortar and rocket attack. Even

bef ore the all-clear sip al s ounded, Lt William T. Sehorn

and his HH-43 crew from Det 7, 38th ARRSq, scrambled

to the HUSKIE to ready it for the support and medical

evacuations that would be needed. For the rest of the

night they treatedand evacuated the casualties. A small

field hospital was established in the helicopter and

temporary first aid was given to the wcr.rnded by Lieu-

tenant Sehorn; Lt AlJred R. Jacox, Jr, the copilot; SSgt

HughA. Pike, Alc Russel lW. Price, AlcJohn F' Tobey,

A2c Duane O. Hackney, rescue specialists; a:rd A1c

Edward L. Thorpe, helicopter flight mechaaic. The

critically injured weretreated and then evacuated in the

HUSKIEto the Navy orArmy hospitals nearby. As more

helicopters arrived, Lieutenant Sehorn assumed com-

mand of the fleet a:rd "superbly organized and directed

the evacuation operations.tt The HH-43 crew was con-

stantly exposedto sporatic ground fire during the entire

period, from 0330 u-ntil sunrise, when the evacuations

were completed. Their actions were described a-fter-

ward as ''outstanding ald highly praiseworthy. "

Among the best examples of ARRS determination and

perseverance during life-saving activities in Vietnam

may be found in a report on a mission flown by Capt

Richard A. Smith and his HH-43 crew from Det 9, 38th

ARRSq, Pleiku Airport. Sharing in the hazardous res-

cue effort were Capt Jack V. Butler, the copilot; Alc

HarryJ. Hull ,  f l ightengineer; andA2c MichaelJ. Rosler,

pararescue specialist.
Captain Smith and his crew flew into an "extremely

hostile" territory to evacuate six seriously wounded

soldiers. Air cover had failed to arrive but, due to the

condition of the evacuees, Captain Smith continued with

the mission. He approached the area, effected an ap-

proximate 200-foot hover, then hover-taxiied under

overhalging tree limbs to the site. Airman Rosler was

lowered to prepare the wounded for hoisting - 207 f.eet

of cable was used. The HH-43F left but made the same

hazardous approach a few minutes later to make the

pickup. Threelitterpatients were hoisted to theHUSKIE

with maxpower being used as the third was taken aboard
- the tailpipe and vertical stabilizer were touching a

second tree canopycover to the rear of the chopper. As

Airman Rosler waited on the ground, Captain Smith

eased thehelicopterfrom the hazardous site, flew to the

hospital and then returned for the other wounded. The

area was now underhostile fire, but again thehazardous

approach was made and the HH-43 hovered beneath the

tree canopy. Two Litter patients had been hoisted into

the helicopter when it was found the hoist would not

operate from Airman Hullts position. Captain Butler

HONORED-HH-43 crews from Det 6, 38th
ARR^Sq, BienHoaAB, RVN, display Kaman
Scrolls of Honorpresentedfor recent haz-
ardous missions. Left to right are Maj
David M. Raldall, SSgt Barry Sherman,
Lt Robert A. Reilly, Maj James F. Jansa,
Lt Wendell B. Wood, Capt David L. Wiest,
A1c Harrison H. Ewton and TSetRobert S.
Loud. (USAF photo)

took over the helicopter controls while Captain Smith,
better able to observe the hoist cable from his side,

"threaded" the third survivor through the trees to the
HUSKIE. A jungle penetrator was then lowered for Air-
man Rosler who had been on the grornd for two hours
and 25 minutes. The pararescueman, however, had still
another t'adventurett in store for him before reaching
the helicopter. By this time low fuel wae a definite
problem so the helicopter transitioned to forward flight
with Airman Rosler still below on the hoist. Hoistiag
was completed while climbing to 3000 feet at 60 lsrote.
The patients were delivered to the hospital and the HH-
43F returned to Pleiku.

Disregarding small arms and automatic weapon fire

less than 50 yards away, an HH-43 HUSKIE crew from

Det 6, 38th ARRSq, Bien Hoa AB, landed in a small
jungle clearing to evacuate a s erious ly wounded infantry-

man. Since the FM radio was inoperative, the helicopter

had been unable to communicate rvith Army ground per-

sonnel so, after landing, the rescuemen waited in the

exposed position for 10 minutes until the soldier could
be brought to the clearing. Maj Breeden P. Hamer was
pilot of the HH-43; lstl.t Robert A. Reilly, copilot; SSgt

Robert S. Loud and A1c Melvin G. Goff, crewmen.
In another Det 6 mission, soon aÍter an A-1H pilot

landed in a rice paddy with one wing aÍlame, an HH-43

crewdeposited a fire suppression kitnearby ald quickly

eÉinguished the blaze despite the danger from live am-
munition. Capt David L. Wiest was RCC; lstl,t Wen-

dell B, Wood, copilot; A2c Steve M. Northern, rescue

specialist; and SSgt Henry B. Peterson, firefighter.

- HH-43 Crew Receives DFC',s -
The members of an HH-43 crew from Det 8, 38th ARRSq,

at Cam Ranh Bay were pres ented Distinguished Flying C rosses
recently for the hazardous rescue of aSpecial Forces soldier
who had fallen 150 Ieet from a helicopter, The DFCs were
presented to lstlt Delford G. Britton, the pilot; lstl-t Loran
C. Schnaidt, copilot; A2c Donald J. Lake and A2c Carlos L.
Joiner, crewmen; by CoI Donald T. Smith, PARRC (MAC),
commander.

The accident occurred as a helicopter was hovering over
the wreckage oÍ a downed aircraft preparing to lower troops
in order to secure the area. Disregarding the constant threat
of hostile small arms fire, Lieutenant Britton immediately
moved the HUSKIE into position over the soldier and then
lowered the aircraJt into the tops of the tall trees so that the
wheels and lower part of the fuselage were in the branches.
The tips oÍ the rotorblades on theHH-43brushed leaves from

the branches as Lake lowered Joiner to the ground on the
forest penetrator. The airman placed the injured man in the

rescue basket, which hadalso been lowered, and then rescuee
and rescuer were hoisted to the helicopter.
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Editoriol Proises Communily Service

HH-438 crews at Det 14, CARRC(MAC), Vance AFB,

OkIa., recently addedtwo more missions involvingcom-

munity service to the long list of similar ARRS accom-
plishments. In addition, they also aided another detach-

ment in the rescue of two downed pilots. In the first

mission, aHUSKIE crew headed by CaptRalph L. Gaede,

detachment commander, was credited with being a major

factor incontrolling ablazein a propanegas plant which

threatened to spread to eight 30,000 gallon gas tanks.

The following excerpts were taken from Captain

Gaedets report:  . . . .A water tanker from the Vance

FireDepartment had expended its 1,000 gallons of water

and was leaving. The tanker was being used to cool the

adjoining propane tanks. We faced a two-fold problem.

First was in eliminating the source of the fire. While

we hovered and controlled the flames with the rotor

wash, Chief Moxley, in bunkers, entered the area and

secured the valves. This had been attempted previously

but wasunsuccessful due tothe intense heat. This el im-

inated 240,000 gallons of gas from the fire but left the

problem of 52,800 gallons remaining in some 10 miles

of underground piping.

The local lire department was unable to apply any
cooling effect on the eight above-ground storage tanks

which were adjacent to the f ire. The heat generated by

the fire was intense enough to allow the two closest fuel

tanks to blow the spring-loaded relief valves and the

escaping fuelwas torching at about 100 feet. We assum-

ed a hover and controlled the flames for approximately
30 minutes thus allowing the two tanks to cool sufficiently

for the pressure relief valves to reset, and eliminate

the torching.
We broke off our fire control to allow the civilian fire

department to take over. Their equipment mal-functioned

after 10 minutes at which time one tank began to torch

again. We resumed the hover and provided fire control

for an additional 45 minutes. With the arrival of new

civilian equipment the fire control was resumed by the

local f i re department.. .  .  The P.A. system was a great

help in controlling the firemen on the ground' . . .

With Captain Gaede on the hazardous mission were

SSgt Robert D. Hill, HM, and two members of Serv-Air-

Inc - Fire Chief Willis B. Moxley and Assistant Fire

BRAVED FIÁMES{apt Ralph L. Gaede, left, and SSgt
Robert D. Hi l l  of Det 14, Vance AFB, Okla., who used
HH-438 rotorwash to control raging propane gas fire,
Also sharing in the hazardous mission were Fire Chief
Willis B. Moxley and Assistant Fire Chief Forney D.
Bailey of Serv-Air Inc. (USAF photo)

Chief Forney D. Bailey - attached to the detachment
for rescue duties.

In the second mission, an HH-43B crew again headed
by CaptainGaede responded immediatelywhen a civilian

oil truck overturned and caught fire eight miles from

the base. The HUSKIE crew combined efforts with the
base firefighting trucks in extinguishing the fire. One
fireman, overcome by heat and fumes, was airlifted by
the helicopter to the dispensary. With Captain Gaede
were Capt Darvan E. Cook, copilot; arrd Mr. Kelsey C.
Hawkins and Mr. Billy J. Avery, both assigned to Serv-
A i r .

AÍterward, in a letter to Col Joseph H. Perry, com-
mander of the 3575th Pilot Training Wing at Vance, a
spectator said: "I just walt youto knowthat I have never

seen anything like it in my life. The bravery shown by

the helicoptercrew and the foamtruck people was abso-
lutely amazing to me. The co-ordination between air

and ground operations was truly remarkable. "
In a third mission, a Det 14 crew on a cross-country

flight had stopped at Base Operations, Perrin AFB,
Texas, when al F-102 crashed near the base. As the
HH-438 crew from Det 13 at Perrin scrarÍIbled, the
Vance crew flagged down a pickup truck and rushed to
their helicopter. The Perrin-based HUSKIE picked up

one of the downed pilots, while the Vance crew landed

to assist the second pilot. He was unhurt, however, and
chose to wait and ride back to thebase in the local heli-

copter. Meanwhile, the flaming wreckage had started a
Iarge grass fire which, in turn, destroyed a deserted

{rame house. The Vance helicopter crew directed fire-

fighters and equipment to combat the fire. Later, on

request fromthePerrin CommandPost, they also trans-
ported a flight surgeon to the hospital, then recovered

equipment belonging to the two pilots, including the
emergency radios which were disrupting communica-
tions at the command post.

Manning the Det 14 Helicopta were Capt Nickolas P.
Thornton, III, pilot; Captain Cook, copilot; Capt Robert
R. Recker (MC), ftight surgeon; and Sergeant Hill, heli-
copter mechanic.

Ií1.T.438 CREWS BATTLE BLAZES
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HuskÍe Happenings

...A hunter, seriously injured after a 40-foot fall in the 
"uggóas$.p.stX4.o.n$lountains, 

was evacuated from a nar-
row box canyon by a HUSKIE rescue crew from Det 16, WARRC(MAC),,.Wil l iams AFB, Ariz. With the rotor blades
clearing the rocky wall by inches and the tail only a few feet from the vertical side of the canyon, Capt Edward L.
Gilliam held the HH-438 in a hover while Capt John E. Randolph (MC), flight surgeon, was lowered to the grcnrnd.
As dusk approached, the patient was hoisted aboard in a litter and the belo headed for the hospital. When the heli-
copter returned and the sling was lowered to the ground party, a malfunction developed and it would not reel in.
Using the public address system. Captain Gil l iam directed the men to the highest rock and then hovered while they
were pulled into the cabin. Other members of the HUSKIE crew sharing in the hazardous mission were Capt David
C. Weber, eopi lot;  SSgt James E. Acreman, medical technician; and A2c Charles T. Rich, crew chief,

. . . A n  H H -
438 crew from Det 7, PARRC(MAC), Misawa AB, Japan. made a 146-mile night flight over mountains and open
water a-fter being called on to assist in the search for a downed pilot who landed atop a snow-covered mountain.
Two other Japanese pilots who also ejected after an F-104 and T-33 collided, were rescued by Japanese helicopters
but the aircraft were unable to proceed to the top of the mountain to search for the third because of the high winds
and turbulence. The Det 7 HUSKIE, piloted by Capt Glen P. Walther, RCC, and Capt Vance E. Need, refueled and
then, at 0400, flew to the area. The rescuee was located on a wind-swept ridge 300 feet from the mountain top and
picked up without incident, despite the unfavorable conditions. Others aboard the HUSKIE, which covered 400 miles
during the mission, were MSgt John J. Kelly, flight engineer; and SSgt George C. Snell, medical technician.

. . , Two lost surveyors, one 72 and the other 79 years old, were rescued from a narrow, 400-foot-deep canyon by
an HH-438 crew from Det 13, WARRC(MAC), Reese AFB, Texas. Operating at an alt i tude of 3600 feet and with the
rotor blades clearing the rocky walls by only ten feet, Capt Harold A. Solberg held the HUSKIE in a 4O-foot hover
to effect the rescue. TSgt Melvin Stadield was lowered to the ground by A1c Alexander Montgomery, fireman,and
the thinly-clad survivors, who had spent the night in below freezing temperatures, were hoisted to the helicopter.
Capt James E. Jarrett (MC), was the other member of the erew on the hazardous mission.

. . . 4 1 c  T r a v i s  L ,  H a y n e s ,
a rescue special ist aboard an HH-438 from pg!-!1!,  EARRC(MAC), MacDil l  AFB, Fla., played a key role in the
rescue oÍ an injured pilot from Tampa Bay. The pilot, who had been aboard an F-4 which crashed in the bay, was
in a dazed condition and still attached to his raft and chute when attempts were made to hoist himaboard. Under
the direction of Maj Edwin J. Christy, HUSKIE RCC, Haynes dropped into the water and, despite the rough seas,
managed to free the rescuee so that the pickup could be made. Another survivor in a raft was also loeated by the
HH-438. Others taking part in the rescue were SSgt Terrance E. Henry, medical technician; SSgt Roy E. Bai ley,
reseue special ist;  and Alc Jessie L. Herrel l ,  f l ight engineer. .  .  .  In another Det 14 mission, an alert HH -438

crew at Avon Park Gunnery Range rescued two pilots who ejected ald landed in a swamp. After depositing the
FSK on the ground, lstlt Albert C. Sehube landed the HUSKIE as close as possible to one of the survivors. MSgt
Jefferson D. Smythe, medical technician; and SSgt Norris W. Davidson, rescue specialist; fought their way through
the mire and underbrush to the rescuee, plaeed hi.m on a litter and then made their way back over the same tor-
tuous route to the helieopter. The second downed pilot was spotted by the HUSKIE crew but, because of the injured
man's condition, they flew directly to the hospital and then refurned to pick up the second man. Others aboard the
rescue helo were A1c Harrold R. Terrel l ,  reseue special ist;  and SSgt Joseph A. Champion, f l ight engineer.

. . . 4 n
HH-438 crew from Det 1?, WARRC(MAC), Davis-Monthan AFB, Ariz.,  f lew a 4-L/2 hour, 200-mile mission to
evaeuate a man who had fallen into a eanyon near Globe. Refueling was done under field conditions. Due to the
rugged terrain, the helicopter eouldnrt land so the rescuee was retrieved by hoist and then evacuated. Maj Elmer
L. O'Banion was pi lot of the HUSKIE; Capt Peter J. Kerrigan, copi lot;  TSgt Chester E. Rainey, crew chief; and
SSgt John Rath, medic.

. . .An HH-43 HUSKIE crew from Det 9, PARRC(MAC), Osan AB, Korea, scrambled aÍter
the base hospital requested immediate air evacuation of a retired rear admiral due to his extremely serious con-
dition following a heart attack. The patient was placed aboard the HUSKIE and accompanied by a medical tech-
nieian and doctor. Oxygen was administered continuously during the 35-minute flight to the ASCOM Army Hos-
pital.  Pi lot on the mercy mission was Capt Walter F. Turk. Crewmembers were SSgt Wil l ie B. Bel l ,  Jr.  ,  res-
cue special ist;  SSgt Jimmy D. Scoggins, crew chief; Capt Phi l  Zimmerman (MC), doctor; and Ale Harlan G.
Schwertfeger, medical technician.
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Mac le l l an ,  A .  E . .  Sg t ,  USMC
Malone, Thomas, Capt,  USAF
Mar t i n ,  Duanc  W. ,  l s t l t ,  USAF
Mart inez. ,  Edward,  Afc,  USAF
McGa tha ,  Cha r l es  R . ,  SSg t ,  USA I r
McGecchan ,  R .  J . ,  L t ,  USAF
Mct lugh,  l ldward,  Dr. ,  USAF
Medske r ,  W i l l i am ,  A l c .  USAF
Mee tze ,  Robe r t  Y . ,  Cap t ,  USAF
Me lche r ,  R i cha rd  K . .  Ens ,  USN
Metzinger,  Donald D. ,  Capt,  USAF
Michael ,  Wi l l iam H. .  TSgt,  USAF
Mica rs ,  James  R . ,  Cap t ,  USAF
Mich l ke ,  Em i l  F . ,  SSg t ,  USAF
Milam. Bert  D.  ,  PRZ, USN
Mil lcr ,  Luther I lay,  Civ i l ian
Mi l ler ,  Thom:rs t l . ,  TSgt,  USAF
Moorc .  G lenn  E . ,  CMSg t ,  USAF
Moorc ,  John  A . .  Azc ,  USAF
Moore,  I l .  N.  ,  Capt,  USMC
Moore ,  Robe r t  W . ,  Cap t ,  USAF
Morse ,  John  A . ,  L t ( j g ) ,  USN
Mscichowski ,  Joseph J.  TSgt,  USAF
Mui len,  David E. ,  rst l , t .  USAF
Nagy ,  Cha r l es  W. ,  A l c ,  USAF
Nev i l l e .  E rnes t  L . ,  Cap t ,  USAF
N ich les ,  Cu r t i s  E . ,  A2c ,  USAF
Nor r i s ,  James  B . ,  SSg t ,  USAF
Nor r i s ,  Robe r t  L . ,  L t ,  USN
Norton,  R.  L.  ,  WO, USMC
OrConno r ,  Mau r i ce  E . ,  Cap t ,  USAF
OrGorman ,  Kennc th  G . ,  L t ,  USNR
Olsen ,  R i cha rd  L . ,  ADR3 ,  USN
Olson ,  D .  R . ,  Cap t ,  USAF
Oy le r ,  Josephc . ,  L t ( j g ) ,  USNR
Palmer,  Marvin L.  ,  Capt,  USAF
Parks ,  John  M . ,  l s t l t ,  USAF
Parker,  Albert  P. ,  SSgt,  USAF
Parker,  Lefay,  A1c,  USAF
Parker,  McCrea A. ,  SSgt,  USAF
Par r y ,  R .  F . ,  ATN3 ,  USN
Parsons ,  A r l i n ,  A l c ,  USAF
Pearson,  Wi l l iam A, ,  SSgt,  USAF
P e l t o ,  J .  8 . ,  A E 3 ,  U S N
Phelan,  Joseph P.,  ls t l . t ,  USAF
Pi lgr im, Samuel ,  TSgt,  USAF
Pinaud, Joseph H.,  Capt,  USAF
Pipa,  J.  L.  Capt,  USMC
Potter .  Dale L.  ,  Capt,  USAF

Prat t ,  George E. ,  Capt,  USMC
Precious,  Thomas D.,  ls t l t ,  USAF
Pr i es t l y ,  Joseph  R . ,  LCd r ,  USN
Priscock,  Mart in,  MSgt,  USAF
Purvine,  Bruce M.,  Capt,  USAF
Radcliffe, Lynn K. , Cpl, USMC
Rarnirez,  Dar io l ,  STS, FAC
Ramsey, Homer L. ,  SSgt,  USAF

Rcbe r .  Pe t c f  M . ,  L t ( j g ) ,  USN
I l ccsc ,  W i l l i am  W. .  AM l .  USN
l lcgan. John G.,  TSgt,  USAI.-
R i cha rds .  W i l l i am  L . ,  LCd r .  USN
l l i os .  I l obc f t .  SSg t ,  USA I . '
l l obc l t s .  Cha r l cs  M . ,  Cap t ,  USA I , -
I lodl iqucz.  Als idcz,  SSgt,  USAI. '
l loss,  Cl l  dc I t .  ,  SSgt,  USA t . '
l lo t rock.  \ \ ' i l l iam, Civ i l ian
I l yan ,  L l o l<1 ,  C i v i l i an
Sa in thea r t ,  A r t hu |  R . ,  SS$ ,  USA I r
Sa l cm.  I l a l o l d  D . ,  Cap t ,  USAF
Sch i l dgen .  Pau l  R . ,  Cap t . ,  USAF
Scl l rcc.  I r rank,  Capt,  USAF
Sea l s .  Cha r l es  I t . ,  SA ,  USN
Scebo ,  Thomas  C . ,  Cap1 ,  USAF
Scdgw ick .  Ted  E . ,  A l l c ,  USAF
Scvo rns ,  Cha r l cs  D . ,  SSg t ,  USAF
Shown .  W i l l i am  C .  ,  A t c ,  USAF
Sh l i be r .  R i cha rd  W. ,  Cap t .  USA f
Shumla l  ,  I i obe r t  L . ,  TSg t ,  USAF
S immons ,  John  A ,  ,  l s t ] - t ,  USAF
Singlc lon,  Bobby W.,  SSgt,  USAF
S m i t h ,  R .  J . ,  P F C .  U S M C
Smi th .  I l ando lph  M . ,  AZc .  USAF
So lbc r -g ,  f l a ro l d  A . ,  Cap t ,  USA i r
Spaur ' ,  Kenneth L. ,  Capt.  USA|
Spear.  David W. .  Civ i l ian
Sp rad l cy .  Vn4 . ! J . .  LCd r ,  USN
Sprousr ' .  RagÍrdnd B. .  ADz, USN
Stap l c ton ,  NF -LCp l .  USMC
Stc i nc r t ,  I l i cha rd  O . ,  A2c ,  USAF
Stevenson ,  O .  D . .  Cap t ,  USAF
Stocl(ct t .  Zack L. ,  Capt,  USAF
Strayer ' .  Jay M. Capt,  USAF
Str ing{ei low, E.  C. ,  ADII2,  USN
Str ick ler ,  James W.,  Lt( jg) ,  USN
Stonack,  George H.,  TSg1. USAF
Stump f ,  Ka r I  J . ,  Cap t ,  USAF
Syve rson ,  R i cha rd  H . ,  A l c .  USN


