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Helicopter Gontrol
Helicopter control is accomplished by controll ing the

liÍt on the individual main rotor blades. In a conventional
rotor system, blade liÍt control is achieved by changing
the blade's angle oÍ attack, with respect to the free'
stream airÍlow. Changing the blade angle of attack
changes the pattern of the "circulation" of airf low around
the blade which results in a corresponding change in the
blade lift.

The circulation oÍ airÍ low around an airfoil section can
be controlled by means other than by changing the angle
of attack. One oÍ these methods is the "Circulation
Control" concept i l lustrated in Figure I as applied to a
rotor blade . . . a Circulation Control Rotor (CCR). Ïhe
CCR system eliminates cyclic pitch, thus requiring no
swash plate and promises reduced vibration levels, and
improved performance.

Conventional cyclic pitch is replaced by direct cyclic
control of blade lift by circulation control. Air supplied
by a compressor system is ejected tangentially, out oÍ a
th in,  Íu l l  span s lot  near  the t ra i l ing edge of  the indiv idual
rotor blades. The ejected airf low induces a circulation of
free-stream air around the rotor blade creating l ift. The
ejected airÍ low also provides a degree oÍ boundary layer
control which delays airÍ low separation from the airÍoil,
substantially reducing blade section proÍi le drag. By cycli '
cally modulating the amount of ejected airf low, cyclic

The Circulation
Control Rotor

by D. R. Barnes
CCR Program Manager

lift control is obtained. Likewise, by collectively control-
l ing the ejected airf low, collective l ift control is obtained.
The rotor blades operate in Íixed pitch and are shaft
driven in a conventional manner.

The concept of a circulation controlled rotor has been
around for many years. Efficient application of circulation
control began in the mid sixties at the Naval Ship Re-
search and Development Center (NSRDC). NSRDC de-
veloped two-dimensional circulation control airfoil data
to Íorm a data and technology base for circulation control
applications. In the eady seventies, model rotor tests
were conducted in  NSRDC wind tunnels.  The success of
these tests prompted the Navy to invite industry to ex-
p lore the feasib i l i ty  of  construct ing fu l l  scale CCR hel i -
copters. A competit ive procurement cycle ult imately re-
sulted in the selection of Kaman to design, develop, and
flight test a CCR system.

Kaman wil l develop and fl ight test the CCR system
using an H-2 aircraÍt as a "test bed." The basic H-2,
inc luding a i r f rame, power t ra in,  and other  components
wi l l  be used "as is"  wi th the CCR replac ing the H-2
servo Ílap controlled rotor. The Íour-year development
program includes design, fabrication, static and fatigue
testing, whirl tower tests, full scale wind tunnel tests
in the Ames 40 by 80 foot Íacil i ty, and tie down and
flight tests. The fl ight test aircraft has been assigned
the designat ion of :  XH-2lCCR.

ot^'""o*po4V
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system in a manner which permits it to be ti l ted in any
direction andlor to move up and down relative to the
rotating nozzles. The proximity of the ring to a nozzle
mouth controls the amount of airÍ low whrch may errter
that blade nozzle and then be ejected out oÍ the blade
trail ing edge slot. Tilt ing the flex ring generates a once
per revolution sinusoidal cyclic airf low control; vertical
movement of the ring generates a collective airf low
control.

In addition to supplying the basic one-per-rev cyclic
and zero-per"rev collective controls, the flex ring valve
can also introduce control inputs of two, three and four-
per-rev (or combinations thereoÍ) at any selected phase
or ampl i tude.  These so-cal led h igher  harmonic or  mul t i -
cyclic controls can be used to modify the l ift distribution
around the rotor disc to influence vibration levels and
blade cyclic stress levels. Aircraft trim, however, is main-
ta ined by the basic  one-per-rev contro l .  The h igher  har-
monic control inputs are achieved by distorting the flex
ring out of its normal plane. Note that the entire control
system is in the non-rotating Írame, thus highly-loaded
rotat ing bear ings,  osc i l la t ing p i tch l inks,  etc . ,  are e l imi-
nated.  ( ln  convent ional  systems,  p i tch l inks must  osc i l -
late at 5 to 6 cycles per second, changing blade pitch at
that Írequency.) Even with this new approach, however,
pilot cockpit controls are conventional. The control modes
of the FRV are shown in Figure 5.

The rotor blade and hub are a "hingeless" con-
Íiguration. The blade design is shown in cross section in
Figure 6.  The a i r fo i l  is  a cambered e l l ipse wi th a rounded
trail ing edge and a full-span tangential slot located at
the 970/6 chord point. Note that the rounded trail ing
edge presents an extremely rugged, damage-resistant
contour.

The air slot height is Íactory adjusted to provide
proper dimensional and blade track characteristics by

Collective

means of a slot adjustment strut in the aft air duct
channel of the blade. The front channel is a basic load
carrying D-spar construction. The blades for the XH-
2/CCR will be a fiberglass and honeycomb composite
construction. fabricated in Íemale molds with internal
pressure assuring uniform contours and precise blade
matching.

PERFORMANCE
The reduced blade profi le drag provided by the cir-

culation control airf low reduces the required rotor horse-
power by more than enough to compensate Íor the power
required to produce the compressor supplied airÍ low. In
fact, rotor horsepower and torque requirements are re-
duced 20 to 30o/s. The reduced rotor torque also results
in a reduction of tail rotor thrust requirements. lt is ex-
pected that total power requirements wil l be 10 to 15o/e
less than those oÍ conventional rotor helicopters. This
available power can be used to increase payload, increase
range, or improve fl ight performance.

In autorotation, the compressor is driven by the rotor
system much as the tail rotor, hydraulic pumps, and
generators. Remember, however, the compressor is not
parasitic because it more than pays Íor itself through
the reduction in rotor profi le drag. Autorotative descent
rates wi l l  be the same as,  or  bet ter  than those of  s imi lar
disc loading conventional rotor aircraft.

In  summary,  the CCR system promises a mechanical ly
s imple,  h igh per formance,  re l iab le,  low maintenance,
smooth flying rotor system. The task at hand is to prove
the validity of the analytic predictions and the extrapo-
lation of model wind tunnel tests to full scale aircraft.
We at Kaman are proceeding with that task and expect
to conduct the first Í l ight tests in approximately three
years.

Higher HarmonicCyclic

Figure 5

XH-zICCR Blade Gross Section
Figure 6

1.  Ad justment  s t rut .
2. Air ejection slot.
3. Coanda surface.
4. Molded composite blade spar.
5.  Ai r  duct .

KAMAN ROTOR TIPS
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Photo A. Sealant applied.

AINTENANCE PROCEDURE NO LONGER REQTIIRED

The procedure of applying sealant around the base of the lower engine mount, item 1,
photos A and B, is no longer required. (See paragraph 5-18, f, and Note in Figure 5-10
of NAVAIR 01-260HCA-2-4.) Ii has been found that while the sealant effectively pre-
vents water from entering, it also prevents water from draining. Water enters at arrow 2
in both photos; the entrapped water then accelerates corrosion of the magnesium hous-
ing.

1
2.

Base lower engine mount.
Water-entry cavity.

Photo B. \{ithout Sealant.

H. Zubko[Í, Service Engineer

g:#
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CHECK THIS MAINTENANCE INCIDENT

The accompanying photo is an extreme close-up of a part
which was removed from an H-2. Examine it closely and
turn to page 13 for details of how it came to be in this
condition.

IOMAN ROTOR TIPS
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TECI{IIICAI SECTIOII

The tool shown in Photo 1 is used to lock the directional
pedals and cyclic stick in neutral prior to and after folding
the main and tail rotor blades. Pedal displacement from
neutral can cause an interference that will prevent folding
and cause possible damage to tail rotor blades. Pedal move-
ment with the tail blades folded couid exert undue stress in
the directional system. Cyclic stick movement with the
main blades in the folded position can cause an interference
and contact damage of the retention controls. Photo 2
shows the tool installed on the co-pilot's controls.

Note that each notched leg of the tool f its over the rudder
pedal tube between the pedal and the support. After both

W.J. llagemaker, Service Engineer

legs are in place, one over each rudder pedal, the rubber
lined opening is positioned against the cyclic stick. The
Velcro tab is then wrapped around the stick to hold the
tool in place (Photo 3).

The lock may be ordered as follows:

Nomenclature: Lock Assembly, Pedal and Cyclic Stick.
Part Number: K604807-1
NSN: Not Avai lable.

PEDAL AND CYCLIC STICK LOCK ASSEMBLY

PHOTO 1

a

l0

PHOTO 3PHOTO 2

KAMAN ROTOR TIPS
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MAIN TRANSMISSION SUPPORT ASSEMBLY TUBES

Severely abraded main gearbox support assembly tubes
have been discovered (see tube item 1, Photo A; items
l and 2, Photo C). The damage was caused by abrasive
chafing of the flex oil hose (from the tank to the MGB
pump) against the inboard portion of the tube.

Photo B shows the action taken to correct the chafing con-
dition. Training Bulletin, Number 38, released in Novem-
ber,797 4, recommends the following: A clamp, P/N
MS21919DG28 (item 1) is installed around the support
assembly tube. A smaller clamp, P/N MS21919DG13
(item 2), is installed around the flex oil hose, Pi N
K678756-5 í i tem 3) .

Area of probable chafing.
Oil hose.

PHOTO A

The clamps are attached to each other with one MS35206-
246 soew, one AN960PD10L washer and one MS21042L08
nut. It is recommended these clamps be installed as soon
as possible. To rephrase an old adage: "A clamp in time
will prevent downtime. "

Clamp,
MS2191gDG28.

Clamp,
MS21919DG13.

Oil hose.

PHOTO B

1 .
2.

Tube, lower end
Tube, upper end
Area of probable chafing

PHOTO C

L2

H. Zubkoff, Service Engineer

Ë
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This list reflects latest manual changes and technical directives to the field.

R. H. C ha pde lain e, M anag er, S er vi c e Pu b li ca tio n s

NAVAIR 01-260HCA-2-1 - Manual, Maintenance
lnstructions, Navy Models UH-2ClHH-2D/SH-2Dl
SH-2F Helicopters, GENERAL iNFORMATION
15 February 1972
changed 15 May 1975

NAVAIR 01-260HCA-2-4.1 - Manual, Maintenance
Instructions, Navy Models VH-2C I HH-2D /SH-2D/
SH-2F Heticopters, TRANSMISSION SYSTEM
1 July 1971
changed 1 April 1975

NAVAIR 01-260HCA-2-4.2 - Manual, Maintenance
Instructions, Navy Models UH-2C/HH-2D/SH-2D/
SH-2F Helicopters, ROTORS
1 April 1973
changed 15 May 1975

NAVAIR 01-260HCA-3 - Technical Manual, STRUC-
TURAL REPAIR, Navy Models UH-2C/HH-2D/SH-2D/
SH-2F Helicopters
1 August 1974
changed 15 May 1975

NAVAIR 01-260HCA-N2 - Teehnical Manual, CROSS
SERVICING SCHEDULE, U.S. Navy Models UH-ZCl
HH-2D/SH-2D/SH-2F Helicopters
15 August 1972
changed 15 May 1975

NAVAIR 01-260HCB-4-1 - Illustrated Parts Breakdown,
NUMERICAL INDEX AND REFERENCE DESIGNA.
TION INDEX, Navy Models UH-2C/HH-2DlSH-LDl
SH-2F Helicopters
1 April 1973
changed 15 May 1975

NAVAIR 01-260HCB-4-6 - Illustrated Parts Breakdown,
TRANSMISSION SYSTEM, Navy Models UH-2C/HH-2D/
SH-2D/SH-2F Helicopters
1 June 1967
changed 1 April 19?5

NAVAIR 01-260HCB-4-7 - Illustrated Parts Breakdown.
ROTORS, Navy Models UH-2C I HH-ZD/SH-2D/SH-2F
Helicopters
1 Apr i l  1973
changed 15 May 1975

NAVAIR 01-260HCB-4-9 - Illustrated Parts Breakdown,
SPECIAL SUPPORT EQUIPMENT, Navy Models UH'2Cl
HH-2D/SH-2DlSH-2F Helicopters
1 June 1967
changed 1 April 1975

NAVAIR O1.26OHCD-1_ NATOPS FLIGHT MANUAL,
Navy Models SH-2D/SH-2F Helicopters
15 April 1974
changed 15 May 1975
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NAVAIR 01-260HCD-4-1 - Illustrated Parts Breakdown,
Organizational, Intermediate, Depot, NUMERICAL IN-
DEX AND REFERENCE DESIGNATION INDEX. Navv
Models SH-2D/SH-2F Helicopters
15 April 1975

NAVAIR 01-260HCD-4-2 - Illustrated Parts Breakdown,
Organizational, Intermediate, Depot, AIRFRAME, Navy
Models SH-2D/SH-2F Helicopters
15 April 19?5

NAVAIR 01-260HCD-4-3 - Illustrated Parts Breakdown,
Organizational, Intermediate, Depot, FLIGHT CON-
TROLS, Navy Models SH-2D/SH-2F Helieopters
15 April 1975

NAVAIR 01-260HCD-4-4 - Illustrated Parts Breakdown,
Organizational, Intermediate, Depot, EQUIPMENT
(FURNISHINGS, Hydraulics, Instruments, Utilities)
Navy Models SH-2D/SH-2F Helicopters
15 April 1975

NAVAIR 01-260HCD-4-5 - Illustrated Parts Breakdown,
Organizational, Intermediate, Depot, POWER PLANT AND
RELATED SYSTEMS. Navv Models SH-2D/SH-2F
Helicopters
15 Apr i l  1975

NAVAIR 01-260HCD-4-6 - Illustrated Parts Breakdown,
Organizational, Intermediate, Depot, TRANSMISSION
SYSTEM, Navy Models SH-2D/SH-2F Helicopters
15 April 1975

NAVAIR 0 1- 260HCD-4 -7 - Organizational, Intermediate,
Depot, ROTORS, Navy Models SH-2D/SH-2F Helicopters
15 April 1975

NAVAIR 01-260HCD-4-8 - Illustrated Parts Breakdown,
Organizational, Intermediate, Depot, RADIO AND ELEC-
TRICAL, Navy Models SH-2D/SH-2F Helicopters
15 April 1975

NAVAIR 01-260HCD-4-9 - Illustrated Parts Breakdown,
Organizational, Intermediate, Depot, SPECIAL SUPPORT
EQUIPMENT, Navy Models SH-2D/SH-2F Helicopters
15 Apr i l  1975

NAVAIR 03-95D-14 - Manual, Overhaul Instructions,
TAIL ROTOR GEARBOX ASSEMBLY, P/N K671302-1,
-3,  -5,  -?;  K671652-1,  -3
l May 19?0
changed 1 April 1975

NAVAIR 03-95D-18 - Manual, Overhaul Instruc-
tions, INTERMEDIATE GEARBOX ASSEMBLY, P/N
K677402-1
15 July  1965
changed 1 April 1975

NAVAIR 03-95D-28 - Technical Manual, Maintenance
Instructions with lllustrated Parts Breakdown, Depot,
SPRAG CLUTCH, P/N K674709-3
15 Mav 1975

IMMAN ROTOR TIPS
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H.2 LAMPS 12'j'
lntegrated Logist ics Support

Management Conference

The 12th ILSMT ConÍerence Commit tee Chairmen.  Standing,  Í rom lef t ,
Cdr R.  L.  Kershner,  NAVAIR, Ships Inter Íace;  J .  Mi l ler ,  NAVAIR, Maintenance
Engineer ing;  R.  Carter ,  NAVAIR, Tra in ing/Tra iner ;  F.  DiFonzo,  ASO, Phi la . ,
PA, Spares, and; R. J. Myer, KAC, Director, Customer Service. Seated, Írom
leÍ t ,  P.  Cata ldo,  NAVAIR, ConÍerence Chairman;  P '  Kovalsky,  NAVAIR, As-
s is tant  Conference Chairman;  B.  J .  Johnson,  NATSF, Phi la . ,  PA,  Publ icat ions
and;  C.  V.  Z immerman,  NAVAIR, Spares '  (Ruggiero photos)

ïhe I2th Integrated Logistics Support Management
ConÍerence was held at  the Ramada lnn,  Windsor Locks,
CT ,  June  10 -12 .  The  LAMPS commun i t y  aga in  ga the red
to prov ide a Íur ther  update of  the program. As the l  i th
ILSMT conference drew to a c lose in  November,  1974,
at tendees were aware of  each other 's  problems and had
provided valuable "on the spot"  d i rect ion.  These sug-
gest ions resul ted in  posi t ive statements termed "Act ion
Sheets"  and indicated what  s teps were necessary to cor-
rect  ex is t ing support  problems,  or  prevent  re lated prob"
l ems  Í rom occu r r i ng  i n  t he  f u tu re .

Reconvening the LAMPS management team thus pro-
v ided at tendees wi th an opportuni ty  to determine what
measures have been accompl ished and,  when necessary,
t o  de te rm ine  any  new ideas  need ing  ac t i on .  I n  add i t i on ,
personnel  new to LAMPS received a quick overv iew of
i deas ,  p rob lems ,  me thods ,  and  goa l s ,  and  me t  t he  peop le
who work to make i t  a l l  doveta i l  in to a system. For  ex '
ample,  two new LAMPS Squadrons are scheduled to be
Commiss ioned  th i s  yea r :  HSL-36  i n  Maypo r t ,  FL ;  and ,
HSL-37 in Barbers Point ,  Hl .  What  bet ter  way for  these
squadrons to "get  up to speed" than by at tending th is
conference?

A br ief  synopsis of  the d iscussion/act ion subjects
fo l low:

LCdr D.  Smoln ik  (Act ing Chief ,  DCASO Bloomf ie ld)
welcomed attendees and offered DCASO services as re'
oui red.  LtCol  Cresc!  was int roduced as the new Chief ,
DCASO BloomÍ ie ld.

Mr.  Wi l l iam R.  Murray,  pres ident  oÍ  Kaman Aerospace,
welcomed al l  conÍerees on behal Í  o f  the company.  He
indicated h is  grat i Í icat ion in  the par t  KAC has been able
to p lay in  development  and support  of  the LAMPS Pro-
gram to date and the company's  desi re to cont inue to
p rov ide  any  add i t i ona l  suppo r t  r equ i red .

Cdr F.  D.  Smith,  ASW Team Leader (H-2 lH '3)  greeted
al l  a t tendees on behal f  o Í  NAVAIR 04,  the Navy of f ice
responsib le for  convening the conference.

Cdr R.  L.  Kershner welcomed par t ic ipants on behal Í  o f
Capt  Thomas,  PMA-266.  He re lated the change-of  '

command  o f  PMA,  Cap t  Boh ' s  o rde rs  t o  B IS  and  Cap t
Thomas ' s  a r r i va l  Í r om USS lnchon .

In response to Cdr D.  P.  Myers in t roduct ion of  the sub-
ject ,  Cdr Kershner gave an in formal  repor t  on the resul ts
oÍ  the DD-963 bui lders '  t r ia ls  and LAMPS incorporat ion
in to  t he  sh ip  bu i l d i ng  spec i f i ca t i on  o f  f u tu re  comba tan ts ;
DD-963 ,  FFG-7 ,  CSG(n )  and  poss ib le  DD/AEGIS .

LCdr B.  D.  Strong (COMNAVAIRLANT, Rotary Wing
Class Desk Of f icer)  reminded at tendees of  the pr imary
miss ion Íor  LAMPS: deploy ing a s ingle hel icopter  to  re '
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mote areas to operate in  a host i le  envi ronment  wi th
l im i ted  ma te r i a l  and  pe rsonne l  suppo r t .

LCdr H.  J .  Wynn (COMNAVAIRPAC, Rotary Wing Class
Desk Off icer)  in t roduced Cdr T.  C.  Bar tholomew, CO,
HSL-31 ,  NALF  lmper ia l  Beach ,  who  p resen ted  the  COM-
ASWWINGPAC LAMPS Communi ty  Status Report  cover ing
the Íour  HSL squadrons.  In  addi t ion to ment ion of  on-
go ing  ac t i v i t i es  o f  HSL-31 ,  33  and  35 ,  he  i nd i ca ted  tha t
HSL-37  es tab l i shmen t  schedu led  fo r  3  Ju l y  1975  i s  on
schedule and a l l  mi lestones wi th a few except ions have
been met.

Lt  B.  G.  Bet t is  Í rom COMNAVSURFPAC, San Diego,
d iscussed the merger  of  COMCRUDESPAC, COMPHIBPAC
and COMNAVSERVPAC to become COMNAVSURFPAC
and the organizat ion of  the Aviat ion Department  wi th in
COMNAVSURFPAC, and Codes N-4 and N-3.  Lt  Bet t is
d iscussed maintenance and removal  of  the non-sk id sur-
face on a luminum Í l ight  decks and ef for ts  to s tandardize
ai rcraÍ t  launch and recovery procedures throughout  sur-
face forces.

Cdr D.  P.  Myers,  COMNAVSURFLANï,  presented an
overv iew of  current  LAMPS operat ions.  Ïh i r ty- three
LAMPS ships wi l l  have completed convers ion by the end
n f  1Q75  and  d r r r i ns  1975  e leven  LAMPS De ts  w i l l  be
avai lable to support  operat ions wi th these ships.  Cdr

In photo above, the Spares Committee with the Íirst
Íemale at tendees to the conference,  Mrs.  S.  B.  T ingle and
Miss R.  M. Wi l l is ,  MCAS Cherry Point ,  SC, and Ms.  Mar ie
Vester, NASCREPLANT, NORVA. ln photo below, the
Train ing/Tra iner  Commit tee d iscusses the recent  Tra iner
Design Conference held on the West Coast.
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Kaman Ausarded Contracts
KAMAIT TO BUILD

Kaman Aerospace Corporation has been awarded a
contract by Aviation Systems Command of the United
States Army to design and produce prototypes oÍ a new
hel icopter  rotor  b lade for  the AH-1Q Cobra hel icopter .

The contract was awarded as a follow-on to a study
program in compet i t ion wi th two other  pr ime hel icopter
manufacturers.  Kaman Aerospace wi l l  design a new rotor
blade to achieve improved hover perÍormance and reduced
vulnerabi l i ty .  ïhe new contract  incorporates the DTUPC
(design- to-uni t -product ion-cost)  concept  which works to
a product ion cost  ce i l ing as par t  oÍ  the in i t ia l  design.

Under terms of  the contract ,  which runs to mid-1977,
Kaman Aerospace,  a whol ly  owned subsid iary oÍ  Kaman
Corporation, wil l fabricate 33 rotor blades Íor prototype-
test. At Kaman Aerospace, other major rotor research
and development  programs in progress inc lude the CTR
(controlled twist rotor) study for the United States Army,
and the CCR (contro l led c i rcu lat ion rotor)  program Íor  the
United States Navy. The prominence of Kaman Aero-
space in use of  composi te s t ructures and thei r  use in
rotor  b lades star ted wi th the Kaman HH-43 Huskie hel i -
copter  Íor  which the company bui l t  over  1,000 com.
posi te b lades.  In  1960,  Kaman Aerospace f lew the wor ld 's

ARMY ROTOR BLADES

f irst all-glass Íiber rotor system on a HH-43 helicopter.
Company-funded research in  th is  area has cont inued.

In 1969,  Kaman undertook a s imi lar  new rotor  pro.
gram wi th the development  of  ihe " i01"  rotor  for  the
UH-2 Seaspr i te  hel icopter .  In  serv ice the "101" b lade
has increased the UH-2's  capabi l i ty  in  speed and
maneuverabi l i ty .  A lso achieved was gross s impl i f icat ion
of rotor system hardware for easier maintainabil ity. The
serv ice l i Íe  oÍ  the "101" rotor  is  3,000 hours compared
with 800 hours for the prior rotor system. At the same
t ime,  by tuning the rotor  system of  the "101" rotor ,
h igh speed v ibrat ions were cut  in  hal f  and rotor  s ta l l
margins were increased by almost 50 knots.

Hercules,  Inc. ,  jo ined wi th Kaman in b idding for  the
new rotor  contract .  Thei r  expert ise in  f i lament  winding
is  second to none.  Hercules has made f i lament-wound
missi le  capsules for  the U.S.  Army and numerous f i lament .
wound st ructures for  the NASA space programs.

In announcing the award to Aerospace company em-
ployees,  Char les H.  Kaman,  pres ident  of  Kaman Corpo-
rat ion said,  "We are proud that  the technical  sk i l ls  and
reputation of our Aerospace engineering team has pro-
duced a winning design and development  p lan;  i t  prov ides
our Aerospace group,  wi th a unique opportuni ty . "

SOLAR HEATING

The State of  Connect icut  has announced p lans íor  the
country 's  f i rs t  mul t i fami ly ,  e lder ly  housing pro ject  us ing
solar  heat .  Whi le many s ingle- fami ly  homes around the
country use some form of solar energy, unti l now, no
mul t i fami ly  pro jects are known to ut i l ize solar  heat .  The
new fac i l i ty  is  p lanned for  construct ion in  Hamden,  CT.

The Nat ional  Science Foundat ion has provided a p lan.
n ing grant  and the State of  Connect icut  has a lso com-
mit ted money to the pro ject .  The responsib i l i ty  Íor  p lan-
n ing and design of  the housing pro ject  rests wi th archi -
tects McHugh and Associates,  consul t ing engineers
Minges Associates and Kaman Aerospace Corp.

By R.  C.  Meier ,  Manager
Energy Programs

The p lans inc lude suf f ic ient  convent ional  heat ing ca-
paci ty  to handle the 40.uni t  apar tment  complex a l though
only 20 of  the uni ts  wi l l  use the standard system. The
remain ing 20 uni ts  wi l l  be heated wi th the new solar
heat system with the conventional system available as a
backuo.

As p lanned now, the solar  co l lectors wi l l  be the custom-
ary,  Í la t ,  b lack-sur faced,  g lass-covered enclosures which
wi l l  t rap the sun's  heat .  A l iqu id wi l l  then be pumped
through the heat ing enclosures to p ick up the heat  and
route it to large, insulated storage tanks. The heated
l iquid wi l l  then be drawn f rom the storage area into the
dwel l ing uni ts  as needed.

PRESTRESSED

Kaman Aerospace Corpor:ation has been awarded a sub-
contract Írom the ARDE Corporation of Mahwah, New
Jersey, for a design study to assess the potential beneÍits
oÍ the ARDE prestressed rotor spar in realistic applica-
t ions.  The study wi l l  develop data for  making val id  com-
parisons to other rotor blade structural concepts.

The prestressed spar is a stainless steel l iner over-
wrapped with fi lament-wound fibers. Cryogenic straining
of the metal pretensions the fiber overwrap, and enhances
the l iner strength and resistance to fracture. The ten.
s ioned f i laments keep the metal  in  compression under
bending and centr i fugal  loads,  thus suppressing crack
growth. The new spar structure potentially offers im.

l8

ROTOR SPARS

by J.  Barzda,  Chief
Systems Researc'h

proved safe-lif e operation, attractive stiffness / weight
tradeoffs, and rotor blade spar fabrication cost benefits.

The ARDE Corporation has demonstrated the design
and fabrication feasibil i ty of the spar in previous contracts
from the NASA Langley Research Center. ïhe company's
current effort is funded by the Langley Directorate of the
United States Army Air Mobil ity Research and Develop-
ment Laboratory.

The prestressed spar concept study is one of a number
of research and development programs perÍormed or
being conducted by Kaman Aerospace Corporation on
advanced rotor systems and blade structures.
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Atlantic Fleet
Sailor of the Year

AnIt fohn T. Litzínger Honored
The Secretary of the Navy, the ChieÍ of Naval Opera-

t ions,  and the two Fleet  Commanders- in-ChieÍ  s imul tane-
ously announced the three "Sai lors of  the year"  Íor  1975.
Noteworthy among the three was ADJI  John T.  L i tz inger ,
winner of  the Sai lor  of  the Year,  Ai lant ic  F leet  Award.
L i tz inger  is  a member of  Hel icopter  Ant i -Submar ine
Squadron L ight  Thi r ty-Four (HSL-34) ,  the LAMpS squad-
ron commissioned last  year .  The winners wi l l  be inv i ted
to Washington,  D.C. ,  for  the "of f ic ia l "  congratu lat ions
from CNO and the SecNav.  In addi t ion,  each wi l l  receive
mer i tor ious promot ions to Chief .

During his fourteen years of Naval service, petty Officer
Litzinger has received several letters of commendation
Íor  h is  personal  contr ibut ion to the Navy;  among them a
C0MSEVENTHFLT Let ter  of  Commendat ion f rom VAdm
J. J .  Hyland for  par t ic ipat ing in  over  300 combat  support
miss ions as a Rescue Aircrewman.

Recent ly ,  whi le  undergoing t ra in ing at  HSL.30 FRAMp
he volunteered many of f -duty hours to assis t  HSL-34 pr ior
to i ts  commissioning in  establ ish ing i ts  Maintenance
Technical  L ibrary.

Shown on th is  page are Sai lors oÍ  the Year f rom other
LAMPS squadrons,  a l l  o f  whom deserve recogni t ion for
outstanding personal  contr ibut ions.  HSL.33's  wtnner was
named runner-up for  the Commander Naval  Ai r  Force,
U.S.  Paci f i ic  F leet 's  Sai lor  of  the Year.

In photo above leÍt, AXl Robert Earl Lemaster, right,
receives COMASWWINGPAC's Sailor oÍ the Year Award
Írom RAdm J. B. Stockdale. Lemaster later was named
runner-up Íor the Naval Air Force, U.S. PaciÍic Fleet's
Sailor oÍ the Year.

In photo,  above center ,  PN1 Bernard Clay,  HSL-35's
Sailor oÍ the Year.

In photo above r ight ,  HSL-30's  Sai lor  of  the year ,
AMH2 Michael A. Silevinac, right, receives the Award and
congratulations Írom his Commanding OÍficer, Cdr Wade
J.  Phar is .

In photo on r ight ,  HSL-31's  Sai lor  oÍ  the Year,  AEI
James Orv i l le  Bays.

In last  photo,  on le Í t ,  HSL-32's  winner,  AW1 Benlamin
D. Holder .

I t  would be impossib le to l is t  a l l  the accompl ishments
credited to the men presented on this page. We should
all be aware, however, that the "Sailor of the Year"
award is a great honor and is awarded only aÍter much
deliberation on the part of each Awards Committee. Each
man has demonstrated super ior  leadership qual i t ies in
all his actions and words . . . Congratulations.

ADJI J. ï. Litzinger
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