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permitting him to drop gear and collectíve in
one motion in an autorotative landing.

The ta1l landing gear conslsts of a si:rgle,
conventional air/oll strut member and asolld
tire dreel. The tail wheel, whlle non-retract-
able, ia fulI srriveling and ls provided with a

fore and aft lock for landing and take-off
aboard ship and on rough terrain.

ïbe all-aluminum. fu selage is of semi-mon-
ocoque construction. ïbe flotaflonhull houses
main fuel tanks af 27.6 gallon capacity. Two
inÍLatable external au:dliary tanks of 58 gal-
lon capacity each are provided for extended
lang€ migBlons.

The HU2K-1 rrith pilot and co-pilot aboard
can effect long range rescue of up to four
persons. As an alternate rnission, the HU2K-1
carr aeconrmodate two litters and four pass-
engers in addltion to the pilot. 

'When 
being

used for carrytng troops, twelve personÊ can
be seated in the cabln to the rear of the pÍlot
and co-pilot. The cabin is also large enough
to aceept a variety of bulky ltems loaded
through the port side cargo door. Cargo can
be carried externally on e eargo hook having
a capacity of 4,000 pounds. For rescue rnis-

sions, a 600 lb. capaclty hydraulic hoist
swings outboard through doors in the stax-
board falring near the pilotrs position per-
mitting him a direct view of reEcue operaÍÍons.
ïhe rescue door is large enough to admit a
surylvor tted to a one-m&r life raft. The
hotst can be eompletelyretractedor extended
by either the pilot or crewman.

Automatic Stabilization Equipment (ASE)
and government-furnished dead reckoning
navigation eEripment are installed fur the
HU2K-1 to assure mardmum fled.bility for
search and reecue work, utiltty operation,
and alternate Anti-'Submarture Warfare (ASW)
mi gsions dtrring all-weather flying conditions.
Couplirng of the ÀSE and various instruments
provides complete hands-oÍf flight.

Designed tnitially for shipboard operation,
the over-all envelope slze of the HU2K-1per-
mits elevating through the smallest cruiser
hatchway without the necessity of taÍl boom

4

folding. ïVtth the ability to fold all rotor
blades back in the horizontal plane, the
HUZK-I requires a minlmum of hangar-deck
space. The light weight of the aírcraft per-
mlts movement of the helicopter aboard ship
by crewmen without the need for special tow
bars or eqripment.

In addition to seareh aad reÊcue, other
utility tasks for the SEASPRITE include
arorrnd-the-clock plane guard duty for carrier
airsraft operations, gun ÍIre obsen'ation,
reconnaiggance, courier sernriceF, personnel
trangfer, evacuation of wounded, radiological
reconnaiggaJrce, chemieal spraying, emer-
geney supply and re-eupply, wire laying and
tactical air oontroller operations. To perform
these task6 ïrith mardmum effleiency, the
SEASPRITE is capable of operating from
many tSrpes of Naval and merchant ships.

ANGLE VIEW CLEARLY shows servo Í laps on SEASPRITE'S main
rotor blades.

Important all-rnission safety factors for
over-water operation are the emergency flot-
ation provisions incorporated in the HU2K-1
to permit safe exit of all oecupants in the
eyent of an emergency lanrting at sea. ïbe
waterttght hull provides necessary flotation
whÍle inÍl,atable sponeons provide lateral
stabllÍty up to a 30o trrnover angle. The
sponËons are infLated bysolid propellant fir-
ing through a liquid 4rnmonia soofling agent
to fill the bags in 2 L/2 geconds.

'I'he engine and power tranÊrni geion system
components inthe SEASPRITE are supported
on top of tbe helicopter so that structural
loads of all major components are earried
directly to the fuselage frame structure.
Power from the T58*6 firrbine engine is trans-
mitted forward through the drive ghaft to the
main rotor gear box. Power take-offe from

(continued on page 12)
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pou"y now and then a question is raised
regarding the height of helicopter rotorblade
tips above the ground. Obviously, if this
clearance is too low, there can be danger to
ground personnel.

tr Kaman s5mehropters, blade-to-ground
clearance is greatest at the front or rear of
the machine. In these qua.drants, the clear-
anee is more than 12 feet above the ground.
The application of lateral cyclic control does
not a.fïect it. Forward eyclic will reduce it
noticeably at about the 45o quarters, but not
enough to be a hazard in the front quadrant.

At the sides of the aireraft, the clearance
is less, but normally it is still safely above
head height, as evidenced by theheightthat is
needed for a tracking flag to contact the bla.de
tÍps. The blades will reach dangerous proxi-
mity to the ground only under one or more of
the following circumstances: -

Each month in this columtr, C. L. Morris, Assistant Vice Presid,ent-
Field, Seraice Manager reports on a subject in uhich particular
interest has been shoun

J

(a)

(b)

rough terrain, causing the aircraft to
tÍlt sideways (or with high ground ris-
ing under the blade tips);

application of lateral cyelic control;

(c) excessive flapping of the blades at low
rpm wtth a droop stop in the disengag-
ed position.

It Ís well, therefore, to approach or leave
the aircraft from the front only. ïhe reason
for not using the rear area is to avoid es-
tablishing a habit that would be extremely
dangerous in a helicopter with a tail rotor.

In over 80,000 hours of Kaman synchropter
operatÍon, there has been only one incident
involving blade contact with a person enter-
ing or leaving the helicopter. ïhis occurred
when the approach was made from the side, À
dolm a steephill - category (a) above. For- \r.i|
tunately, a hard-hat took the slightimpact and -

the result was only temporary digcomfort. K

6

PICTURED IS A DEMONSTRATION oÍ an H-43A showing blade tracking procedure with use of the tracking Í lag.
Note adequate clearance to the side of hel icopter when parked on level, hard surface. Ïhe mechanic shown is
a six footer.

K A M A N  R O T O R  T I P S



09ó I 'rNnÍ

::rt:::t::ii: x 
'{Jo,tl etIIBualuTBÏII NOH UI ÏAIIUOsJad sdloc.i.:::i::,r.l:

::::...:rr:::aulnarnr 
.g.11 Eupcnrlsq sI qrrus 

",olr 
ro"s"rd aq1 1y 'srorour laïcoJ dtt apnalq 'rerdsc.:...:'..'.:.. ':.:.:.j.:,::

,i,.,li.,,,,,-'"q1rl-ruà.rgord luerudoleirap B uT papT€ eq fuedruoa sïtll qlIl'À alïq/Í\ 'sroloul 1o:Icor.i.:.:.::..:;:

.i:iii.:itt::pn"ol*Y*rsu 
qoTqrtr urrItr B 'srololffi ooilo"ff Áq paÁo1dua s?Ar q]TES o8e s:eeÁ a{g ...:.i.'..:i'l

::::,:::t:':::

::::i::,:::::' 'OC.IOd JTV IISIIIJAC lgo/Í\ Oql rOJ ÏOOqCS ",'''""""
,:t:alt:aa:t: r,Àá^f^d^ rÀa r aar l ïód 

:::::::::::::a .:::::: -.d^r ^^t^ l^d : :::

..:....,:,',.radocTïaq B paqsfictBtse eq Á1;cedec s;q1 uf aITq/$. 'ro]clrJlsl4-o^-IlBluasarda-'r oclNol',.,:,.i.,:,:

l:'.it....,..t * t"t"f oafil1 roJ: rarn+c"trnueu .raldocgeq rCIqloue Áq paÁo1duo uaaq Álsnopre'rd;.,;;,.';.;,,

:::.:r...r:..Eqiteq 'qcJal,{ u.r IJBJoJTV usurey peulof aH 'xa; 'gSV ÁrcD 1€ Jolorulsul 'raldocq"q t i.'i'lil'. ':1::::

s€rl prre lueeEles #Els Io ape.r8 aql ploq ql1ug '996Ï ol TSGI rtro4 acrod rFV 'S'n aq:.

Jo roclttraïn v 
.g""".t1e Eqar tt.relor qlT/É eauelredxe sreaÁ tq8Ta *q} 

?a,T _"jÏq^:
':.:tffpus '[ {c?f *llooqog Eur-uge.r;aclÀros lIBJcrf\/ IrBÏtrBXornu'rofo1'rolcrrJls]4 ?€o1€T,,,,,,,,,,,,,

'8lv s!lloN
"upbs suotleladg OZg? 

!/v\eqelo5

::::]::|i::|i:::t 
'-f 

llola^f 
'fES/t :CVy 'raqog 

Iuell:::i::::::
::::r:j:r:::::::r . ..'(nO,f leeg) :'ztlV '8lV alnl ''upbS::;::::r:::l

,",..'.,'.,' '1utey\1 plall OIgt 
'sodue3 'C ueulou ::: ::

,:,:,:,,,:,:,,,,,'ÉS/6 :'^'N'glV Á1uno3 lto$nS,,,,,:,,,,,

-roN 'ÉS/W :glv surqqog 'Vt 
VUM

'upbg 'bg 'poolq8unol '[A aropoot]t
:,,,,,:,,,,,,,,,'ÉS/S :'elV'BlV Áa;1oo.tg'Vl4lVOl :::::r::r,:::::
:,:,:,:,:,,,,,',,' upbs'bH'otltced oulluelsuoC'tBS/W,,,,,,,,,,,,,,,,,
,:,,,,':',,:;,,:'' .' (,Y\Ol pUOJAS) :'ee'8lV SUlqqOU :i::::::::::::::
',,,,,,,,,',,,,, 'yy11yg11 ''upbS 'bH 'ploCct 

l 
'O 

ltS.llAIri:l;ir,ri,::,,,r:
::ir:::::::::::: .lES/1 :'^aN rglV sr11ep ''upbg suoll ,,,i,,,.,,i,,,,,,,

,,;,;,;,', -ered6 ozgl 
')aLJnl- 'c 

llollal 
'És/s,'j',,,,,,,,,,,',

,,,,,i,,,, 
' ' ' (1q6;r o1 1;e; 

'punol6alol) al e.,.,.,.,.,.,.,.,,
,:,:,,,:,:, Bulqcf eM'sleldoctleq edÁ1-raldolqc ::1::::,::]:,,,:,
.::,::.: -uÁs qlli pesn Á;quasse laslaAal:.:. ::: ..
.::::.:::.: e Jo uotleledo aql suleldxo'looqJS::..:.:.:::.
:::::::: acl^laS CVy otll ul lolcnllsul ue ::.::: :::::::

, 'qllulS 
Icef 

'lt -SSV'IC SSt-H Hllll ,: ','.:.

J

\c

í

CNINIVUI



If you haue a question regarding
craft maintenance, send í,t along to
The Seraice Department's analysts
to anstuer it.

Kaman Air-
Rotor Tips.

wiLL be glad

Q, How oFTEN sHouLD YARDNEY srl,-
VER CELL BATTERIES BE CYCLED, DIS-
CHARGED AND RECHARGED? (Applies to
H-434.)
A. This action should be taken every three
months. (Refer to T.O. 1H-434-6, 30 Oct.,
59.) ïbe battery should be charged tospec-
iÍïed end voltage; all cells checked for pro-
per electrolyte level; and the battery dls-
charged aad recharged. Every month the
battery should bechecked forspecified total
voltage and individual cell voltage and all
cells for proper electrolyte level (Refer to
T. O. 8D2-2-L 1 July, 59. ) It is recom-
mended that once a week the battery, con-
talner, cover and connections should be
checked for security. ïbe leads, connect-
ors and vicinityof the battery should be ex-
amined for eorrosion and the cell tops and
terminalg for cleanliness and corrosion.
Thevent hole in the cap should alsobe cheek-
ed for obstmctions.-4. S.

Q, sHouLD A PHENOLIC PLUG K7 77 520-LL,
BE USED AT THE FORWARD END OF TÏIE
I(7775L7-3 OTL COOLER BLO\MER FLEX-
IBLE DRIVE SHAFT? (Applies to H-438. )

8

A, A phenolic plug should not be used in the
blower end of the -3 shaft. The -B shaft has
a collar swaged on the transmission end to
prevent aft movement. Use of the phenolic
plug will cause the flex drive shaft to bow, it
will rub against its flexible housing a^nd may
lead to failure of both housing and shaft. The
-5 shaft, whichwilleventuallyreplace the -8,
has the collar moved 0.125 inches further
from the transmíssion end. This allows the \r,
shaft to move aft thus ensuring its Ínaintain-
ing proper engagement with the transmission
end. The phenolic plug is used with the -b
only, and is inserted in the blower end.-L.L.

Q, cAN A MALFUNCTIOMNG COMPEN-
SATOR IN THE WHEEL BRAKE SYSTEM
CAUSE THE BRAKE PUCKS TO DRAG TI/ITH
RESULTANT TIRE AND PUCK WEAR?
(Applies to H-43A, H-438. )

A, No. In the wheelbrake systemthe com-
pensators allow for thermal er<pansion of
the hydraulic fluid when the helicopter is
parked with parking brake handle on. \Mhen
the parldng brake handle is off, tbe system
is vented to atmosphere through the rnaster
eylinders. Dragging brake pucks are more
likelydue to a mis-rigconditionat the ma6-
ter cylinders. Early or low-time replace-
ment of brake pucks without evidence of a
draggrng brahe is generally due to high ta:d.
time with excesslve useof the brakes. Tire
weaÍ on helicopters is accentuated by nn-
on Landings, especially whenparking brakes
are on. There is no way possible that a
malfuncttoning compensator could eause a
dragging brake or low-time tire wear.

-R. A. B.

\-/

J

K777 520-t I
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FROIIí THE READY ROOThí

FLYING THE SEASPRITE

peedy, sprightly and nice to fly --- that's the
SEASPRITE ! This helicopter, with its high speed a:rd
long range capabilities, is also the most comfortable
and I'pilot kindly'r rotary wing aircraft I have ever
flown. Destined for fleet support, plane guard, search
and rescue duty with naval units, it is certainly what
its name suggests. Design and flight qualities report-
ed on in this artiele are my personal observations
based on approximately 250 hours in various flight
test situations with the aircraft over a period of nearly ayeàr.

One area of design which will be of great interest to flight personnel is
the obvious effort that has been made to engineer an aircraft which will be
efficient for people to use, as well as a.ffording space in which to locate
electronic, avionic and mechanical cornponents. Adjustable seats and seat
cughions were specially designed to a^fford the ultimate in comfort in con-
sideration of the long endurance flights demanded by the speeified mission.
Pilots won't walk away from a patrol flÍght in the HU2K-1 feeling as if they
had been straddling a section of split rail fence as is often the case with
standard bucket tSrpe seats which neverseemtoquiteadjust tosuit thepilotrs
personal 'rconfigurationn during a long flight and thus add greatly to fatigue.

Control placement within the cockpit, and the height and style of control
design features also meet this test of pilot needs. The landing gear handle,
rotor brake and accessory equipment switches for radio and navigational
aids are all conveniently placed and styled for recognition both day and
night. Pilotts instrumentation is completely duplicated for the co-pilot and
is so laid out in this helicopterthat there is no need for theco-pilot to grow

a neck three inches longer than normal in order to craae it around to the
one instrument he needs most consistently. The effect of parallor is re-
duced to almost zero and the large, fulI sized 5 *inch remote attitude indicator
shows nice hard outlines without the characteristic rrfuzzinessÍf found in
most helicopter instruments. All of these aircraft "personality traitsrr add
up to a helicopter which the pilot really appreciates.
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cloth are wrapped around the epa, eaeh layer
being individually coated with a Kaman-
evolved resln formulation. The spar so treat-
ed isplaced ina vecuum bag so that theresin
rnay oure at room temperature under adeguate
preÊsure. Rather exhaustlve torsional fatigue
tests of thte constnrction have onee again con-
clusively proven that glass ÍIbers suitably
proportioned, can provlde significant increase
in etnrehrral strength.

ïhroughout the years of this development
work, the absence of chemical corrosion
problems and fretting corrogloa, so far as
the structural flberglass elementÊ a.re con-
cers.ed, has been outstanding.

In view of the advantages mentioned pre-
viously, plus a specific weight similsr to
mag esium (but with a 30 - 40% greater
strength), it is obvious that we must look to
orÍented glass flbers as a new engineering
m^aterial wtth a very high potential. Already
Karnan is developing an all fiber-glass rotor
blade wherein all the aforementioned develop-
mental testing may be fully uttlized. K

The Seosprite (continued from pase 4)

the rnain gear box drive the accessoriee and
the tail rotor. lte engine air intake is re-
mote from the cabin area minimlzÍng engine
noise in the coclcptt. The inlet ducts lead to
a plenum chamber vólch provides substantiel
preËsure recovery at high epeeds and which
aats a.s a settlingchamber for foreign objects
which could damage the engÍne. Engine ex-
haust is higb and directed aft and well away
from the cabin and cockpit entrances. The
power and drlve system, characterÍzed by
its easily e:<posed arrangement, provides
exceptional accessibility for inspection, ser-
vicing, or replacement of comlronents. Growth
capacity has been provided in all segments of
the power and drive trainto accommodate the
T-58 engÍne at higher horsepower ratings.

The HU2K-1 has M foat diameter maÍn
rotor blades with offset flapptng hinges, and
an aerodynamic servo flap control system.
Coning and droop stops allow routlne hrrn-up
and ehut-dovm of the HU2K-1 ln winds up to
60 lsots. ïhe four main rotor blades a^re

t2

indivÍdually lnterchangeable and can be fold-
ed back in the horizontal plane withia one
minuteof engino shutdown without the crew-
man having to support the weight of the rotor
bla.de or tum any blade rrbroadsidert to the
wind. An in-fllght blade traeldng system
assures proper blade track at all flmes and
eliminates the need for manual tracldng pro-
ceduree after initial factory adjustment.

lbe maÍn rotor blade load carrylng mem-
ber is an extruded aluminum D-sectíon Êpar
to which indÍnidual fïberglass airfotl segu.ents
or ttpoeketsrr are attached to form the tratling
edge. Ihese pockets facilitate maintenance
as they are indivldualty replaceable in the
field. The eight-foot-dia^meter, three-bladed
tail rotor has an aluminum C-section spar
with an aluminum honeyeomb core trailing
edge seetion. ïbe tail rotor blades are ln-
dividually interchangeable and can be folded
to facilitate storage.

BOON TO HU?K-I maintenance crews is the ease with which in-
div idual  t ra i l ing edge pockets oÍ  the rotor  b lade can be removed
and replaced.

The HU2K-1 contalns the usualradio navi-
gation aids: low frequency ADF, UHF-ADF,
and TACAN, dl with conventional cockpit
display. ïn additíon, a coordinated dead reek*
oning navÍgation system (ADRN) is provided,
consisting of an analog dead reckoning com-
puter that accepts inputs of magneticheading
aad, altematively, ground or airspeed, and
continuously comlxrtes the aircraftt s position.
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its eapability to operate from many types of
ships other than aircraft camlers, offers the
fleet a new potential ia antirsubmarine war-
fare. K
Reporf From The Reody Room

(continued. from Page 10)

Thishelicopter, the first single main?otor
configuration wÍth the I(AMAN servo flap
control system, is as nearly free of vibration
as any I have ever flown. The servo flap is
a miniature airfoil attached to the trailing
edge of each rotor b1ade. The pilot controls
only this small airfoil from the coclcpit, and
the effect of flying this segment of the rotor
blade is transmitted to the entire blade to
apply changes in flight attitude. This basic
aerodynamic feature stabilizes the entire
rotor blade system and literally eliminates
traerod5mamic feedbackfi so that the pilot feels
no stiek shake and none of the allied coclqpit
vibration problems associated with heli-
copters. The aircraft can be trimmed up to
fly hands off w"ithout use of hydraulic boost
or Automatic StabilizationEquipment (ASE),
therefore if a failure in the boost were en-
countered manual. flight is a very acceptable
mode of control. firese qualities also re-
duce pilot fatigue and make the HUZK-1 a
sweet ship to fly. Pilot feel is extremely
goodas mightbe expected withthe elimination
of stick shake, high stick loads and cockpit
vibration. Pilot visibility from the cockpit
is excellent, andthe designover-all is further
enhanced with the slight fuselage nose which
protrudes just far enough forward to give a
visual point of reference ahead which estab-
lishes a natural horizon.

An additional plus from the pilotrs view-
point is the in-flight cruise attitude of the
SEASPRITE. In level flight from forty lnots
through one hundred knots the aircraft is
perfectly level fore and aft, and this chenges
only three degreesin the nose downdirection
during maximum cruising speed. A nice
mechanical feature is buiit into the control
system which aids pilot control in this regard.
ïhe eoupling of collective control and cyclic
eontrol by a cam arrargement designed into
the azimuth assembly automatieally adds a
proportion of forward cycLic control when-
ever a new value is added to the collective
control (power) in excess of 27To collective
stick travel.
l 4

The turbine engine, T-58-6, which poïr'ers
the SEASPRITE, makes it possible to select
a rotor rpm which will remain constant
throughout a range of load requirements.
Balanced fuel controls automatically com-
pensate for changes in load demand and after
selecting a rotor rpm appropriate for the
mission performance required, the pilot can
then fly the aircraft without eonstant fuel and
rotor rpm adjustments. This feahrre of not
having to constantly monitor rotor rpn,
allows the pilot to direct his attentions to the
mission at hand. The power plant, combined
with good basic aerodynamic design and an
exceptionally clean profile yields a high
cruising speed during straight and level flight
at sea level, a.trd, as with any free turbine,
the aircraft uses less fueI proportionatelyas
poïrer is inereased.

Autorotation with the HU2K-1 is best ex-
ecuted at about 60 lmots and although the rate
of descent is a little faster than most heli-
copters, the high rotor inertia makes for
easy handling characteristics in a flare-out.
This high rotor inertia, achieved because of
the extra heavy blades (weight 168 lbs), Bnd
a high rotor rpm of 286 rpm, gives a margin
of time and control to allow the pilot to ex-
ecute a better landing from an autorotation
descent.

All-in-all, the HU2K-1 SEASPRITE, is a
pilotrs aircraft. It has incorporated in it
nany changes which helicopter pilots have
been seeking for a long time, and it promises
to more than satisfy the rrission require-
ments specified by the Navy. I am sure
pilots will find it a very welcome addition to
the fleet. K

Approximately 75 Navy and civi l ian personnel recently
conducted a two-week Maintenance and Engineering
Inspection of the HU2K-l at Kaman Aircraft.  These rep-
resentatives, al l  from operating activi t ies and bureaus
within the Naval Establ ishment, included personnel from
the off ice of the ChieÍ of Naval Operations; Bureau of
Nava l  Weapons;  HU-1 ,  ComNavAi rPac ;  HU-2 ,  ComNav-
Air lant; Naval Air Stat ion, Jacksoruvi l le; Naval Air Train-
ing Command; Aviat ion Supply OÍí ice, NavAvSafetyCen;
and the Naval Aviat ion Engineering Service Unit.
During the Í irst week oÍ the MEl, which began May
16, personnel Írom the Kaman Service and Engineer-
ing Departments conducted Íamil iar izat ion classes on
the various systems in the SEASPRITE and performed
demonstrat ions of the hel icopter 's handling and per-
Íormance capabil i t ies.
The HU2K-1 is scheduled to begin the Fleet Indoctr i-
nation Program (FlP) this fal l .
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