
A ,{34^à,
IilNÀN _+, ffir/nz_U 'ruy',

MARCH . APRIL L975



ANANAEROSPACE
CORPORATION

CHARLES H, KAMAN
Presídent - Kaman Coíporation

WILLIAM R. MURRAY
President - Kaman Aerospace Corporation

FRED L.  SMITH
ChieÍ, Test Operatíons and CustomeÍ ServÍce

ROBERT J.  MYER
Director, Customer Service

Wi l l i am  M i l es
NAS North Ísland

,4á24-
On The Gover

A HIFR exercise as an SH-2F aboard the USS Sims pauses

in i ts  LAMPS mission to take on Íuel .  Photographer unknown.

Kaman Service RePresentatives
Jack L.  King Horace F.  Fie ld

Robert  C.  Bel is le John Hendr ickson

John H. Leavi t t  JosePh A'  Peluso

Donald R. Delaney Saul  H.  Freedman

Robert E. Cox NAF NaPles, ltalY
NAS NorÍolk, Va.

Donald P.  Alexander Wi l l iam C. Barr
John J.  McMahon Arthur H.  Girard
Lloyd R. Gardner Abraham R. Thomas
Wil f iam G. Wel ls l ran
NAS lmperial Beach, Ca.

Norman M. Myers
NAS Lakehurst, N.J.

David M. Rush
NAS Patuxent Ríver, Md. Owen Clark

Donald T.  Lockr idge Homer Helm

Kenneth Smith Richard Sloane

Lionel  A.  Bent ley Richard L.  Smith

NAS Cubi Point, P.l. Home Office

CUSToMER 0PERATIoNS SECTIoN - R0BERT [. BASSETT, Manager

John P. Serignese, EditoÍ Vo lume  V l l l  No .  9

Features
K a m a n  C a p a b i l i t i e s  . . . . . . . . . . . . . . . .

HSL-35 Change of  Command

HSL-32,  Det 6 Returns

Field Replaceable/Repairable Rotor Blades

NETPDC Change of  Command

HSL-33  C la ims  Ano the r  F i r s t  . . . . . . . . . . . . . . .

AWRS Equipment Repair  Faci l i t ies

Vibrat ion Troubleshoot ing,  Part  3

Missions of  Mercy

HSL-32,  Det 1 . .

VX-l Hosts Kaman Representatives

Kaman Awarded Contracts

ChíeÍ  Test  Pi lot  Featured

N o s t a l g i a ,  f 9 4 5  . . . . . . . . . . . . . . .

Departments
Technical  Sect ion

Rotor Tips is publ ished by the Customer Seruice Department,  Kaman

Aerospace Corporat ion, Bloomfield, conn. 06002. The mater ial  pre-

sented is for informational purposes only and is not to be construed

a s  a u t h o í i t y  f o r  m a k i n g  c h a n g e s  i n  a i r c r a Í t  o r  e q u i p m e n t .  T h i s

p u b l i c a t i o n  D O E S  N O T  i n  a n y  w a y  s u p e r s e d e  o p e r a t i o n a l  o r  m a i n t e '

nance direct ives set by the Armed Seruices.

o

8

8

1 5

14

16

1 7

18

19

20



t

(c;oqd 33) ;À{opuri'r.1 aql qÊno.rq1 oF gou plp s}êl
-lnq aql 3;*N '*ïoputnÁ p.re3xa1 êql le palt sr 1e;;nq lurod
l;os'surerF 6FZ tllliÁ la^ioÁêJ u.rnuÊepq pg.gn;:alrrrod
:adns aq1 a:ii; suodeaiu uaq*r suaddeL{ }?rjiÁ 1o o1oL1d y

t
:
...

ll\lnN9vt{ ??

E/6ï ''ltudu- HSuuH

{sotroqd olarFFng)'sÁÀopurrn p:e8xa1
ES aqtr FurpnJtul slsnpo.rd ÁueuJ saJn3-lsaq È,plfieX
t-l?!rlÁ1 u: suaÁo aJnssalci lercads aq1 .sa^el3olne aql

'ïJrrJl sa{.jf,u! ?/tl to tl3u!_I laLllrê ere s/ylopu!nÀ
aqtr 'sêtl3ui gt x gï seÁÀ lsslípuls eql ,1331 g x ? sp,l
alep oi pêleotrqe, n opuliÀ trsaÊte; eqf .ffiopuri p:e8xa1
leqloue dn Surplrnq sue!3tut.lf,3l tlltft lrlooj ueel3 3q{

Py le araq palecol sane;co1ne aSnq
aql lo auo olut paJeld uaql st /y\oput/v\ i^el aql .pe^otrJ
-ar sr Jte aql pue adola^ua e1t1-3eq crlseld e ut pesec
-ue sl MoputÁ aLll 'pêutelle st ssêuï3tq1 ]collof, aqi uaqM 'Álessacau se uaemleq ur Lu;r1 Burpuoq lo slaaqs aceld o1
Inlaleo Suraq uexal lo sassaulJtql palrnbe.r aq1 dn_ppnq
sllera^o3 aajl-lsnp ut suetstuqcal ,uloo] slql ul .p.loM
-qcle/v\ aql sl ssautluealc .lalleu uSre.ro; raqlo pue utp 'lsnp lsouJ Jo uealc Á;;n,tetec 1da1 sr ujool slql r,.tuoou
uealJ aql,, palle3 ueuiey ]e eale ;erceds e ul dn_11rnq
are sraÁel aql ilealt Á;leuorldecxa st lt ,luelstsar.lallnq
Moputm aq1 sr Á;uo ]ou +eq+ st stl.ll lo yed Burzeue eql 'uexal 

lo slaÁe; aq1 11e ,,8ursn;,, snql ,atnleladual q8rq
q8noqlle 'cr1rcads e le sllau r-up,r Furpuoq eql .up1 Bui
-puoq e ,o sloaqs to staÁe; pastadstelur st qotqm uaaml
-aq uexal ,Lo staÁe1 1o dn epeu: st Mopulm lenlJe aql

'ple8xal pallec st lcnpold aLll .slle/v\ ptlos lo sleq
lo n0tl ul pasn st qOlq/v\ /v\OputÁ luelstsal-lallnq ,;ercads
e Sutlecuqe] ur Áueduo3 oul3el:l lelauee oql Butlsts
-se uaaq seq uotlelod./o3 a3edsojav ueuley .atull auos
rol aiaq uaaq seq 1r 'Á11eal 

1o11 Zarnlnl aql altl punos
alureJlsal lo sueau alqlst^ Áue lnoqym ea:e Áluncas e
uaes noÁ e^eH ZsJeq ]noqym uosud e a.rnlcrd noÁ ue3

. a::::: . -

:'H:ldns Be

..

's{.ure 
lleaffs Jaaod lacns tunu

.EzVá V?' Lruoli uorlielo;d .ro1 pa1sal (smopurm) FurzelË
èN..!?trslsar lallnq ro, plppuels s,Á.lo1e;oqe; aq! Íill sseiS
Z,EL 

'1'íl Surlaau sa sailoieloqef s,JaluiÀrapug aql Áq
,,pê;sli,, Á;1uar.,rnr &oputf* rrlse;d-1;e Á;uo eqtr sr srql .Áe.r8

puE real3 ui slqelre^e ob^le st l! ,azuojq pêlolo3 Jo patull
s! À1spu!À1 s!r.í1 allqrk '#toputrÁ parelduuor e strtadsur ,anr;
-etruasa:da: .l3a! iul3alj le;êua3 

'Ual 'lêqrê* aÀefi .lgql

'Áranrlap
rol Ápear sr /y\oput^ p.re8xal palalduoc eq1 pue laded
Surlseu lo slaoqs qltm paloelold a;e a,ropuuvr aql ,o septs
qloq 'uorl3êdsur sassed I 1; 

'palcadsut pue a^elsolne
eql ulol+ po^oular st ^ oputM aql .palooc uaqM .t!nnoe^
pue arnssald .lapun lltls 

';ooc Á1lro;s ol pamolle st Moput/v\
eql pue'Jlo pauln] st leaq aql'uaql .aul11 

;o por.rad
JUrcads e lol '3eq crlseld aq1 o] pêq3elie urnn3e^ e
qlrM pue etnssatd Jopun êltq/v\ 'paieaq aJe siv\oputM aql

'qcur alenbs lad spunod O0Z o] dn sa.rnssatd qgrrvr
lraquarqe1 saat8ap Olt ol dn salnle.ledua] Jo alqedec
a./e sua^o ladns esaql ilaat O? x 0I pue :62 x g :gZ x g
:e8rel aJe satltlt3e, Sullnlcelnueu s,ueuley 1e uorlelado
ul aalql aql 'ua^o 

to pull anbrun e st a^elcolne uV

aseu8uag '4 uqol Áq

'aoeosoray uewey lo ap/s )aLlpue pí paaat pue slualel uapplLl
asaql Jo lacel euo asodxa of s, alJrue slql /o asodrnd aq1 'alqls,^ s, luaura^lo^u,
pue as,ladxa les,uqJal )no lo uorl.tod llews e í4uo 8rcqect ue o7 patedwoc
aq ueJ uewey 'slcnpo.rd 

letuawwoJ Jsalel aql lo uotlert)qel pue uoq?npotd aq| ur tuews pue afue1 q70q 'saruedwoc snor.,e^ 8ur;srsse ut alor €y^ e stí,e1d uewey 'uorlrp
-pe ul 's;uauodu.loc Áy1enb lo Japlnq e se sarueduoc acedsolae Jaqlo pue JolJeJl
-uo1 awtJd e se asualao p luawyedaq aq| Sutatas uopetodtoc patlsraup e se qStq
s4uet Áuedwoc aq| 'Áepo1 '9?61 eruts s.raldocrlaq Sutppnq pue Surdolaaap ,SuruSisap

Jo ssêu,snq aql ut uaoq seq 'setuedwoc taldoctpq rcauord aqt lo êuo 'uewey

NnNCVtru /9e

#egggggryxs#w3



HSL-g5

ehange of Camma,nd,
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by Lt (jg) S. V. Fondren
PAO HSL-35

Exactly one year to the day after being Commissioned,
a Change of Command ceremony was held at Helicopter
Anti-Submarine Squadron Light Thirty-Five (HSL'35),
NALF, lmperial Beach, CA. Cdr Charles D. CraÍt relieved
Cdr Jerry L. Vanatta as Commanding Officer of the
newest LAMPS squadron. The new Executive Officer is
Cdr Arnold D.  Jackmond.

Nicknamed the "Magic ians,"  HSL-35 consists  oí  ap-
proximately 45 officers and 180 enlisted men. The
squadron is  organized into 12 detachments,  each con-
sisting of 4 officers and 10 enlisted men with one
helicopter.

During their f irst year oÍ operation, HSL-35 has grown
Írom a handfu l  of  men to a squadron deploy ing Íour  de-
tachments:  Det  One,  aboard the USS Fanning (DE1076),
with LCdr Robert Hofstetter, OINC; Det Two, aboard
the USS Reasoner (DE1073),  cross-decked to the USS
Rathburn (DE1057),  Lt  Hank Mat thew, OINC; Det  Three,
aboard the USS Lang (DE1060),  Lt  Jack Smith,  OINC;
and Det  Four aboard the USS Myerkord (DE1058),  LCdr
John  Wi l l i ams .  O INC.

The return of Det One was the highlight oÍ the year
since it deployed soon after the commissioning last year
and boasted an envious cruise record. The Det deployed
in Aoril 1974 and returned in October 1974 after paying
vis i ts  to  Pear l  Harbor ,  Midway,  Guam, Subic Bay,  Hong
Kong,  Mombassa,  Singapore,  Columbo,  and Dj ibout i .  Det
One's crew also saw the Bay of  Bengal  and the Gul f  o f
Aden whi le  deployed in the Indian Ocean.  A tota l  o f  2O2
f l ight  hours and 205 shipboard landings were amassed
dur ing the cru ise.

Change oÍ  Command ceremonies usual ly  inc lude a t radi -
t ional  cake-cut t ing by the incoming and outgoing CO's.
This t ime,  the Magic ians oÍ  HSL-35 add something new:
their wives. From left, Mrs. Bonnie Vanatta, Cdr Vanatta,
Cdr CraÍt and Mrs. Phyll is CraÍt. (USN photos)
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Cdr Vanatta, the Íirst Magician, passes HSL-35's helm
to Cdr CraÍt. Both men have seen extensive duty with
Navy helicopters and the LAMPS program'

HSL-35, Det Two, which deployed in September L974'
wi l l  shor t ly  return to lmper ia l  Beach.  So Íar ,  the Det
has v is i ted Pear l  Harbor ;  Guam; Auckland,  New Zealand;
Sydney and Townsvi l le ,  Austra l ia ;  Subic Bay,  Phi l ipp ine
l i lands;  and Kaohsiung,  Ïa iwan.  To date,  the Det 's  hel i '
copter  has Í lown 128 hours wi th 150 landings.  In  ad '
dit ion, Det Two has participated in ioint exercises with
the New Zealand and Austra l ian Navies '

Dets Three and Four have only recently deployed and
their records are not yet available. With proÍessional
crews on board, it is Íelt these Dets wil l also prove to
be a valuable addi t ion to the LAMPS Íami ly .

In i ts  f i rs t  year  of  operat ions,  HSL'35 has bui l t  up an

impressive 3,222 accident- f ree Í l ight 'hours whi le  main '

ta in ing a h igh degree oÍ  operat ional  readiness '  Wi th i ts

seconà year  wel l  underway,  members of  the Magic ians
have a l ieady shown thei r  in tent  to  improve th is  im'
pressive record.

HSL-35's Executive Officer, Cdr Jackmond, was com-

miss ioned and designated a Naval  Aviator  in  1959'  His

in i t ia l  ass ignment  was to Hel icopter  Support  Squadron

Eight  baseà at  lmper ia l  Beach,  CA. He was subsequent ly
chosen for Navy Post Graduate School where he earned

his Bachelor  of  Science degree.  Cdr Jackmond was then

assigned to Hel icopter  Tra in ing Squadron Eight  in

Flor ida as an inst ructor .  In  1967 he served as Ai r  Of f i '
cer  on the USS Duluth (LDP 6)  in  Southeast  Asia (SEA) '

He returned to CONUS in 1969 and again deployed to
Southeast  Asia wi th Combat Support  Squadron One.  In

1971 ,  Cd r  Jackmond  i o i ned  the  LAMPS commun i t y  and
was assigned to the Naval  Aviat ion Development  Center
in Warminster ,  Pa. ,  as LAMPS Project  Di rector .
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The total cost of a fleet oí helicopters is affected to
a significant extent by the costs incurred acquiring,
mainta in ing,  and replac ing the rotor  b lades.  Exper ience
has shown that few rotor blades operating on the Army's
uti l i ty and tactical Í leet in a hosti le climate and military
environment ever reach their allowable service l ife. lt
became apparent to the Army that main rotor blade costs
can be reduced by increasing the number oÍ repairs
performed successfully in the field thus keeping a blade
in service longer. By reducing acquisit ion and replace'
ment costs, unrepairable blades can be economically
d iscarded.

The concept of a field repairable/expendable main
rotor blade grew out of the Vietnam environment. This
report is based on a development program Íor such a
blade, which Kaman Aerospace Corporation is conduct-
ing for the Eustis Directorate, USAAMRDL. The traditional
design criterion for long service l ife, and long fatigue l ife,
is not the dominant factor in determining either service
liÍe or blade costs in the Army's environment.

In contrast with commercial operation, or even opera-
tion with the other two services, the Army's helicopter
rotor blades are subject to much operational abuse. Not
only are the blades shot at, but other damage occurs
with much greater frequency than in commercial or other
service operations. Thus, damage Írom external sources,
such as foreign objects and ball istics, represent the maior
cause Íor replacement or repair. The program Kaman is
performing Íor the Army is aimed at minimizing costs
by providing a rotor blade less susceptible to crip'
p l ing damage and more readi ly  repai rable at  the organ-
izational or f ield maintenance levels. We shall discuss
the efÍects on blade design, maintainabil ity aspects and
total l i fe-cycle costs.

DESIGN CONCEPTS

At the outset of the program, many diverse types of
construction and combinations oÍ materials were ex'
amined.  The potent ia l  Íor  achiev ing the re l iab i l i ty ,  main-
tainabil ity, and cost goals was evaluated Íor each con-
cept. Those speciÍic design features exhibit ing the
greatest potential were selected and combined, as ap-
propriate, into a reduced number of concepts which were
then analyzed Íor technical and operational characteristics.
A total of 26 separate and distinct concepts were ex-
amined. These concepts were then evaluated against a
set of design criteria drawn up for the development
program. The Íirst oÍ these criteria was the necessity Íor
compat ib i l i ty  wi th the UH-1H ai r Í rame and dynamic sys-
tem at low technical risk. Consequently, none oÍ the
aerodynamic parameters were changed and the structure
was designed to approximate as closely as possible the
st i f fness and mass d is t r ibut ions of  the current  UH-1H
blade.
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By Paul Maloney, KAC
ChieÍ of Dynamic Stress

Low init ial cost is one oÍ the most positive ways to
reduce blade costs and was an important parameter in
design selection. Another requirement, reducing costs
due to damage,  is  achieved by min imiz ing the damage
itselÍ, so that reduced vulnerabil ity becomes one oÍ the
criteria. When damage does occur, two possibil i t ies are
considered: the blade can be removed Írom the aircraft,
or leÍt installed. lf left on the aircraft, the damage may
be deemed negligible or may be repaired. Negligible

In photo above, Ffc Paul Bynum, Army Aviation De'
tachment, NAS Lakehurst, New Jersey, prepares a rotor
blade surÍace. ln photo below, SP6 Kenneth R. Leighton'
also oÍ the Army Aviation Detachment, installs the com-
pact Pressure/Heat pack over the prepared blade surÍace.
AÍter pressure/heat was applied and the patch cured,
the blade Íunctioned like new. (Ruggiero photos)
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In  ceremonies on January 10,  1975,  Capta in Richard
T.  Thomas assumed command of  the Naval  Educat ion
and Train ing Program Development  Center  (NETPDC) at
Pensacola,  F lor ida.  Capt  Thomas is  a graduate of  Uni-
versity of Nebraska's Naval Reserve Officer Training
Corps (NROTC) program and the post graduate school
at  Monterey.  He has served as ship 's  company on the
USS Pr inceton,  the USS Ant ietam, the USS Lexington,
and,  most  recent ly ,  as Commanding Of f icer  of  the USS
Camden (AOE2).  Among his  f ly ing exper iences are tours
wi th VP48,  VP8,  and VP5.  He a lso was a Íormat ion f l ight
inst ructor  at  NAS Whi t ing Fie ld,  Mi l ton,  F lor ida.

In h is  Í i rs t  speech to El lyson personnel ,  Capt  Thomas
spoke of  the Íuture chal lenges.  "What  of  the Íuture?
With the advent  of  a smal ler ,  more e l i te ,  a l l -vo lunteer
Navy, it is even more important to ensure available assets
are used in the most efficient ways. Systems to both
t ra in and educate tomorrow's sai lor  to  maximize return
of  investment  on weapons systems and to a l low the in-

At top oÍ page, Capt l-1. Grow, USN (Ret) center, cuts
the ceremonial cake with the assistance oÍ outgoing CO
Capt Hughes, leÍt, and Capt Thomas. Captain Grow was
Ellyson's Íirst Commanding OfÍicer. ln photo, right, Capt
!-lughes, on right, introduces Capi Thomas to Pensacola's
mayor, the Honorable Barney Burks. (Photos by Rita L.
Fetway,  ass is tant  edi tor ,  NETPDC, New Dimension.)

Charege of {omm$red

]VETPT}C

Peresscol,a, Florida

div idual  to  funct ion and interact  capably are an absolute
requirement .  Much of  the development  of  the inst ruc-
t ional  methodology necessary to br ing these desi rable
goals to f ru i t ion wi l l  be accompl ished here at  NETPDC
El lyson.  We must  ensure that  the v i ta l  jobs now being
perÍormed mainta in a superb qual i ty  even as our  in terests
and enthusiasms are f i red by the chal lenges of  the
Íutu re. "

Outgoing CO Capt  David L.  Hughes has had a long
and effective association with Navy helicopter programs.
When serving in the Pentagon office oÍ the Deputy ChieÍ
oÍ  Naval  Operat ions for  Ai r ,  he made notable contr ibut ions
dur ing the format ive stage of  the LAMPS program.

MSÊ.-33 ilF,s,Êrsss Arao&Fser Firsï

. , ïHE  F IRSÏ  HUSBAND AND WIFE  LAMPS TEAM' '

Lt David Youngblood stands tall as his new wiÍe, Lt(jg)
Cathey Youngblood,  adiusts h is  " ra i l road t racks"  in  photo
on right. For a time, there were two Lt(jg) Youngbloods
and conÍusion reigned as the question was írequently
asked, "l{hich Lt(jg) Youngblood?" Both oÍ the newly-
weds are members of HSL-33's Administrative Depart-
ment. Mrs. Youngblood, the former Cathey Dykes, re-
cently won an award when she placed second in the
woman's division oÍ the Eleventh Naval District Cross-
Country Championship races.

l Í  a l l  goes wel l ,  the members aÍ  HSL-33 may again
have to ask the question: "Which Youngblood?" only this
t ime i t  may be:  "Which L i  Youngblood?" ( [JSN photo)

8

by ENS M. W. Baumstark
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Víbratíon TroubXeshootíreg
Part 3

The H-2 Helieapter

Part 1 explained how to recognize vibration Írequencies and methods oí isolating
the problem to a general area on the helicopte r. Part 2 presented i-níormation onthe operation of H'2 basíc systems because without knowledge oí what a system is
supposed to do, it is sometimes diíficutt, occasionally imposiible, b Jetermine if a
system is functioning properly. by Jack King,

Senior Field Service Rep
Having determined that the vibration is a one'per'rev For example, assume that a bolt securing a controland that the auto blade.tracker is operating properly, the joint in the A blade contàt l inkage started to wear duenext  s tep in  our  log ical  process would be to check past  io  the bol t  and nut  nein!  in  an . ,undertorqued, ,condi t ion.

maintenance records to determine if any maintenance The A blade wouro, as ïtrà'*"ur. progressed, begin to Ílyact ion has been taken which could af fect  the rotor  area-  h igher  and h igher . 'The t rack ing system would sense th isFor example: Has a 28-day inspection been perÍormed? anld send signals to the C btade motor which would thenwas a rodend bearing replaced on a tower rod? Any run unti l thè c blade was once again in dynamic balancerecent maintenance on any of the components which with the A blade. over a period of t ime, the C bladecomprise the main rotor system (remember, these rotate would. travel to its tracking actuator l imit ín the upwardat main rotor frequency) should be cause Íor suspicion. direction; however, the R ïtaoe would continue to wearvery oÍten troubleshooting efforts wil l end here. lt could and fly even higher. Since the c motor woutd bebe that a servo Ílap was incorrectly installed during a ,,topped,', i t coulà not move Íurther to balance with A28'day inspection. Perhaps a Ílap clevis was instailed blaàe and consequenily, a one-per-rev vibration wouldwithout sufÍicient rod'roll at the flap horn. lÍ the clevis develop- (The problem 
'mignt 

have been caught beÍoreis  b inding,  i t  could resul t  in  a v ibrat ion.  This ar t ic le  wi l l  th is  point  i Í  the p i lo t  or  r ïechanic had quest ioned thenot discuss additional details of what could be installed reason Íor progressive A-C blade cone change.)wrong or misadjusted; the MMI should be consulted and Conversely, if the wear was on the l inÈage in the Cthe recently-installed item re-checked and veriÍ ied as blade azimuih-to_ttap puin, u, the C bladellew higherbeing correctly assembled and adjusted. The point to due to the wear, the tracker would continràity t 
""premember here is: lÍ the aircraft has been Ílying smoothly bringing it down until the actuator was in a bottomedover a pro longed per iod oÍ  t ime,  something had to change condi t ion.  Again,  Íur ther  wear would resul t  in  a one-in order for vibrations to start and since maintenance was per-rev, sincJthe additional travel required Íor correctionperÍormed, maintenance records are the logical place to would not be available. Actually, the l imitations on thebegin. Do not start out by looking Íor the proverbial amount oÍ actuator travel is extremely important since"needle in the haystack." Instead, Í irst look for the unlimited travel in the blade track actuátors might resultobvious. lt could be something so obvious that every. in the tracker ,,covering up,, a progressive failure whichbody else overlooked it; take nothing Íor granted and eventually could resultln a crit ical Íailure.

check everything thoroughly. lf no recent maintenance Now tó the nitty gritty: Whar causes one.per_rev vibra_was accomplished, or indicated by the records, the prob. t ions? lt should Uó àppárent Írom the previous discussionIem will be a l itt le more complex' that worn control components or bínding in the systemBefore performing Íurther checks, pause and reflect a can cause one-per-rev vibrations. There is another areabit more on the H-2 rotating. Í l ight control system. Since however, which can also cause one.per-rev problems: the
the azimuth bar is the small disc or "control 

?l"i 
'  
,r,1 degree of "stiffness" in the blade and reteniion assembly,sponding to non-rotating Íl ight control inputs Írom the trom tne main rotor hub outward.

cyclic and collective systems, and since these inputs The stiffness we are concerned with is primarily be_must be transmitted to the component which controls tween the blade and the retention at the Íolding pin axismain rotor blade pitch (the servo Ílap), it is necessary to and between the blade and the hub at the leadï-lag axis.have control l inkage between the two. This l in.kage is rhe folding pin axis was designed to permit blade Íolding
composed oÍ various bellcranks and control rods. Tlu Íor reduced size when the aircraÍt is to be stowed. Any
H-2 Íl ight control system is not a push-pull system in looseness in this joint when the blades are spread in thecollective pitch Írom the stick up or in cyclic. pitch fl ight position wil l maniÍest itself as a vibration. A loose,
Írom the azimuth up. Because oÍ the centriíugal force or-Uaàty seated, Íolding pin wil l produce a one-per-rev.
on the long control rods which run spanwise through a Folding pins should bJ checked ior proper torque andgood por t ion oí  the main rotor  b lades,  i t  is ,more oÍ ,a seat ing whenever a one_per-rev is  encountered.  Assuming
case oÍ an upward Íorce being imposed on the.controls that th; C blade tracking motor is bottomed, the A blade
which is being resisted by the pilot. Essentially then, and C blade pins shoui-d be checked. Why bother with
the system is always loaded "in tension." Accepting B.D blades when the vibration is not caused by that pair?
this' it becomes apparent that any abnormal 

legr 
in all Folding pin contact area can be checked by checking the

one azimuth- to-b lade contro l  path would resul t  in  an.eÍ -  fo ld ing-  p in torque.  l Í ,  a f ter  successive Í l ig i ts ,  the p in is
Íect ive tension increase in that  path and cause the cont i r iua l ly  los ing torque,  i t  should be d isassembled and
affected blade to fly higher than the other three. _ Re- checked for conlamination andlor surface contact. If,
member this: the abnormal wear would have to be from aÍter several checks, it is determined that the pin main_
the azimuth bar out, because abnormal wear in the col- tains the proper torque, the pin is Í irmly seated and
lective system below the azimuth would result in the should be disregardeá as a possible causó of the one-
ent i re cone going up,  not  just  one b lade.  Abnormal  wear per_rev.
in  a cyc l ic  system below the az imuth would resul t  in  an Again,  consider the f l ight  contro l  path Í rom the az imuth
increased ti l t in the entire rotor disc with no resultant to the fíap, and check ávery inch Íor abnormal wear or
out'oÍ'track vibration' binding. Look Íor anything ínicr, witl cause the effective

I
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Missiocv* af Mercar

KORAT RTAFB, THAILAND - A 56th Aerospace Rescue
and Recsvery Squadron HH-43 "pedro" hel icopier eases
down io unload a 400-gal lon drinking water storage tank.
Base and ïhai off icials combined recenily to help irnprove
pub l ic  hea l th  in  remote  areas  o f  Tha i land.

(Courtesy Rescue Review)

'offieds^o" Frorsa 56efs ÁtrtrSq Asds ffirxse
KORAï RïAFB, THAILAND -  HH.43 "pedro"  het i -

copters and crews oÍ the 56th Aerospace Rescue and
Recovery Squadron (ARRSq) lent a hand to Korat's base
Military Civic Action Office recently.

Vil lagers in Ban Kam Pang and Ban Kasieo, who fre-
quently became sick Írom unclean water, needed drinking
water storage tanks. Ground vehicles could not trans-
port the 400-gallon tanks due to impassable water
obstacles so Capt August G. Juannarone, Civic Actions
Officer, asked for "Pedro" he1p.

With approval Írom base and higher headquarters, two
"Pedro"  Í l ights were made.  A la ter  Í l ight  brought  in  the
materials needed to supp,ort the two tanks.

Base and Thai  of f ic ia ls  have long-range p lans for  help-
ing v i l lagers at  n ine more s i tes.  Once approved,  the 56th
ARRSq wi l l  again help improve publ ic  heal th whi le  gain-
ing exper ience by t ra in ing in  remote areas of  Thai land.

Crewmembers were Capt Riley Carruthers, 1st Lts
Ecmon D.  Thompson,  and Larry W. Wi l l iams and SSgts
Dennis R.  Bumgartner ,  Char les D.  Majors and Al ly t  L .
Mattieson.

Others involved were lst Lt Michael E. Scott. 2nd Lt
Mart in  A.  Quick and SSgt  Car l  E.  lsenhour.

ffie& Á2 ffiee,etrd# Yese&êa ÁgT4 Srswe" " "A{&d" . .

U-TAPAO RïAFE, THAILANE - Detachment 1.2, 40th
Aerospace Rescue and Recovery Squadron records its
tenth 1974 "save" as an l-lH-43 Fedro crew medevacs
an airman's wife io Bangkok. Above, the crew prepares
to load the patient, who suffers Írom severe internal
hemorrhaging. Crewmembers are Maj. John Flournoy,
pilot and Det. comrnander; Lst Lt. ïhomas Kemper, co-
pilot; Sgt. John Coiro, f l ight mechanlc; and SSgt. l- loward
Sheets, rnedical technician. (Courtesy Rescue Review)

I t  was c lose to midnight  on 16 January,  1.975,  when
Base Operat ions at  U-Tapao RïNB, Thai land,  not i Í ied
Det 12 that a Medevac was needed for Jean Wallace,
dependent  wi Íe of  Sgt  Wi l l iam Wal lace.  The pat ient  was
in a coma caused by a head in jury incurred in  an auto.
mobi le  acc ident .  Doctors at  the i  i th  USAF Hosoi ta l
reported Mrs. Wallace responded only to deep pain and
they noted several neurological abnormalit ies. Her sys-
to l ic  pressure,  which should have been between 100-140
was 180.  The ambulance arr ived at  the wai t ing hel i -
copter  and the pat ient  was quick ly  p laced on board.

Assis ted by h is  copi lo t ,  2nd Lt  Kenneth H.  CharÍauros,
Capt  Russel l  J .  Spahr l i f ted the Huskie of f  the ground
and proceeded to speed toward Don Muang Airport in

r6

I

VÊae F&rs& Srxwe 8{ É975
Bangkok. Also on board the aircraÍt were crewmen TSgt
Ronald K.  Al len and Sgt  Michael  Mis iewicz.  Capt  Rodger
W. Althoff, a Medical Doctor, was on board attending to
the pat ient .  The n ight  miss ion was compl icated by several
thunderstorms which had to be c i rcumnavigated.  Af ter
landing at  Bangkok Ai rpor t ,  Dr .  Al thof f  and TSgt  Al len
accompanied the pat ient  to  Bangkok General  Hospi ta l  in
the ambulance which was wai t ing at  the a i rpor t .  On the
return f l ight  to  U-Tapao,  the thunderstorm act iv i ty  in-
creased to such a point  that  Capt  Spahr decided to return
to Bangkok Ai rpor t .  The crew remained in Bangkok over-
n ight  and returned to U-Tapao the next  day.  Dr .  Al thof f
s tated that  a Save should be credi ted to the oroÍessional
crew of  Pedro,  the HH-43 Huskie.

IOMAN ROTOR TIPS
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KAMAI\ AWARDET} COI\TRACTS

Círculation Control Rotor (CCR)

Ful l  scale mockup of  the CCR hub mounted on actuat
H-2 main transmission. (Ruggiero photo)

Kaman Aerospace Corporation has been awarded a
contract by the Department of the Navy, Naval Air Sys-
tems Command, Íor the design, development and Íl ight
test of a Circulation Control Rotor (CCR) system. In
1973, Kaman and Lockheed-California were both awarded
one-year contracts after an industry-wide competit ion for
design Íeasibil i ty studies oÍ the CCR concept. With this
new contract, Kaman has been Íunded Íor the Íollow-on
demonstrator phase.

The circulation control rotor is a new, very advanced
concept in helicopter rotor systems and promises to re-
sult in improved performance, greater relíabil ity, and
reduced mechanical complexity leading to reduced mainte.
nance requirements. In conventional rotor systems, con-
trol is achieved by mechanically changing the pitch angle
of the rotor blades once during each rotor revolutión.
ln the CCR system, control is effected by modulating the
flow oÍ a thin jet of compressed air which is ejected Írom
slots near the trail ing edge of the rotor blades. Kaman
plans to Íl ight test this new rotor on a Navy/Kaman H-Z
helicopter within 3 years. The CCR rotor system offers
potential beneÍits to Íuture helicopters of all sizes.

I

KAron-A fVeus Besring

sign and concept verif ication. Init ial Íunding covers
100o/o completion oÍ Phase I and Le/o of Phase ll, the
extent oÍ work effort through 15 August 1975.

According to Dr. R. Mayerjak of Stress Engineering, who
has been assigned project responsibil i ty Íor the engineer-
ing program, the concepts involved in this design wil l
use basic load paths that are both highly eÍficient and
easily Íabricated using composite materials.

KAron bearings are Íabricated ín journal, spherical, and
thrust carrying configurations having diameters ranging
Írom V+ inch to over 2 Íeet, and are priced competit ively
with conventional teÍlon Íabric l ined bearings. Many sizes
are currently available as standard catalog items.

In addition to low wear, the KAron bearing offers a
combination of perÍormance features including resistance
to moisture and corrosion, low predictable torque, zerc
backlash, reduced liner deflection, and wide temperature
range.

Kamatics Corporation was Íounded in 1966 by Kaman
to manufacture and market its KAcarb ceramic,/carbon
bearing which was an outgrowth of Kaman's helicopter
technology. Success led to a broadening of its markets
and today Kamatics products are sold worldwide.

Rotor Hub Subjeet of Arrny Stuafu,
Kaman Aerospace Corporation has received a contract

call ing for design oÍ a new low cost rotor hub concept Íor
large helicopters. The effort wil l be Íunded by the U. S.
Army Air Mobil ity Research and Development Laboratory,
Eustis Directorate, Fort Eustis, Va.

The twenty-two month program is divided into two
phases. The first involves baseline hub definit ion and
prel iminary design.  Phase two wi l l  encompass deta i l  de-

A new self-lubricating bearing developed by Kamatics
Corporation, a Kaman subsidiary, has been officially quali-
f ied by the U.S. Government testing agency to its latest
specification. Marketed under the trademark KAron, this
new bearing has repeatedly demonstrated superior per-
formance in a wide variety oÍ tests and service trials
over the past year. lt is now in use by many airl ines
to solve diff icult bearing problems and in other demand-
ing appl icat ions in  je t  engines,  hel icopters,  sh ips,  and
industr ia l  machines.

The KAron bearing uses a new polymer composite
bearing material and in jection molding techniques re-
cently patented by Kamatics. These innovations represent
a signiÍicant advance in technology and are considered
unique for  th is  type of  bear ing.

l8 KAMAN ROTOR TIPS
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1945
Thirty years ago, on December 12, 1945, Mr. Gharres H. Kaman launched an

idea which was the prelude to creation of a prime helicopter manuÍacturing íacil i ty
and latcr, a multi-product corporation. Kaman had two exceptional assets [oing Íor
him. He had absolute Íaith in his design and an unrelenting àrive to transÍorm these
ideas into Íunctional hardware readily applied to helicopter roior/Í l ight control systems.
consider that in only two tough years, the young Kaman AircraÍ1 company had its
Íirst f lying aircraft and incredibly, within Íour years, the Civil Aeronautics Administra-
tion had certiÍ ied two Kaman helicopters Íor commercial use. These beginnings were
marked with a heavy emphasis on individual capabil ity which is sti l l  one oÍ Kàman's
strong points.

In top photo, one oÍ Kaman's early test rigs with a Íew oÍ the men who made
it happen. From leÍt, Louis DeRosa, mechanic; wil l iam R. Murray, chieÍ test pilot
and now president oÍ Kaman Aerospace corporation; Gharles H. Kaman, president
Kaman Aircraft Company, and now president of Kaman Corporation; Salvatore Giar-
rantana, Engineer; and Donald LaPointe, oÍ Lapointe Industries. Faced with the
problem oÍ trying to test a helicopter rotor blade without the Íacil i t ies to house a
perrnanent tesi rig, these pioneers took a stock automobile chassis with engine intact
and mounted it on a trailer frame. Next, a stock truck rear-end was slightly modified
by removing one axle and mounting it so the remaining axle pointed skywàrd. Attached
to the top of  th is  ax le was Kaman's í i rs t  rotor  b lade Íeatur ing the Kaman innovat ion
. the servo Ílap.

In most helicopters, pilot-induced control movements cause the blade to rotate
around its pitch axis, but in Kaman helicopters the pilot controls the servo Ílap which
then causes the blade to change pitch. Because the servo Ítap uses energy drawn
Írom the airstream to pitch or twist the blade, control Íorces need only be high
enough to deílect the small Í lap. This efiect is similar to the use oÍ servo tabs to
move control suríaces oÍ large fixed-wing aircraÍt. Thus, boost systems may be very
much smaller than required Íor direct pitch control systems. lÍ the boost Íails,
control Íorces are sti l l  easily within the capabil ity oÍ the pilot to control manually -
Íor the entire mission duration, iÍ necessary. Another servo Ílap advantage is poCitive
control of the blade at the more efÍective outer portion of the rotor disc.

Although subjected to reÍinements through the years, the servo Ílap concept with
its proven advantages has been a unique feature incorporated into all production
helicopters produced by KAC to date.
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