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ation in temperatures down to -65oF. A1-
though extremes of this nature are seldom
encotmtered, when they do occur the machine
must be capable of perfolmíng Íts mlssion.
To insure this capability, a wide range of
cold weather test facilitiee are available.
Tlrese include the Climatic Projects Labor-
atory at Eglin Air Force Base, Florida: an
operational test site at Ladd Air Force B&se,
Alaska; and a helicopter icing test setup ln
Ottawa, Canada.

First stop for the H-438 was the Climatic
Laboratory at Eglin Field. ïbis is simply a
huge refrigerated hangar where controlled
temperatures down to -65oF. can be main-
tain64 contÍnuously. Here the helieopterwas
tied down to the hangar floor so that the rotor
system could be operated under fulI engfune
power with the aircraft still on the ground.
Extensive instrumentatlon to record the per-
formance of the helicopterts systems wa"s
installed in the ftHuskieff , and a heated test
booth was posltloned nearby to house the re-
cordÍng equipment and to serve as a control
center for the test operations. A second
booth was provided for tool and spare parts

storage and as a working area for the crew.
The actual cold weather test cyele lasted
about eight weeks, and included at least one

fulIweek at each of the test temperahrres of
+?0o, 0o, -25o, -45oand -65oF. The proced-
ure at each temperature decrement was to
operate the helicopter without the aid of pre-
heat and after a minimum cold soak period of
24 hours, over a wide range of rotor speeds
and powers, to include operation of as many
aircraft systems and components aspossible.
Such a program of standard daily test rïns
allowedsources of potential trouble to bedis-
covered, inveetigated, and Ín many cases
eliminated, before the next lower temperahrre
decrement was reached.

ïhe general efféets of eold temperahres
are obvious-things freeze and moving parts
get mighty stiff and slow. Ttris, in general,
is the nature of the problems that oceur, even
at an extreme as severe as -65oF. The re-
sults of the H-438 cold weather test were no
exception as the following examples rrilt il-
lustrate.

Lubricants and fluids must be chosen with
their cold temperature qualities kept firmly
Ín mind. Sometimes this can be done in a.d-
vance, such as the selection of MIL-L-7808C
as an engine and transmission oil for the rtBff

that willperform well downthrough thelowest
temperatures. However, actual helico,pter

SHIRT-SLEEVED TEST ENGINEERS prepare an H-438 for cold weather testíng in the Glimatic Laboratory at Eglin Air Force

Base, Fla.  With in th is huge, refr igerated hangar,  temperatures can be contro l led down to -65"F.  and maintained con-

t inuously whi le the t ied-down hel icopter  is  operated under fu l l  power and other tests are performed.
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READY FOR RESCUE
t 

l.ï rll?.ï"rvice Monoger

FIRE lN FLIGHT! ...Just tbe thought is enough to giae an

aircreturnan cold cltills, Imagine tben, ubat rnast baae been

going tbrough tbe minds oJ tbe men aboard a KC-97 on a recent

f.igbt Jrorn Dauis-Montban to Plattsburgb Áir Force Base, . .

.r
It was strÍctly routine until a few minutes

ago when an inboard engÍne started to nrn
rough and had to be feathered. Since then
youfve constantly reassured yourseH with
the thought there is actually no sweat, there
are three more engines-fuf that uneasy
feeUng stlll pereists in your stomach.

ïhen the other lnboard engine begÍns run-
ntngrough and all at once some of the funhas
gone out of flying and the slry doesnrt seem

Ertte sucb a good plaee to llve. Whatrs going
to happen next? Randolph is nearby, and al-
though yourre eager to set dovm and get this
blrd operating again, you still feel tbe sihra-
tionis under control. Again, nosweat! How-
ever, ttno sweattf hag achrally become iust a
figure of speech. lhe palms of your hande
are a little clammy and beneath your fHght
sult you teeL a little trickle of perspiration
runn:ing down your side. You csntinue to re-
assure yourself. The emergency has been
declared, Randolph is in sight, and the crash
eqnlpment ls standing by. Ïheytve eYen
Launched anII-434 helicopter witha fire sup-
presslon ldt slung underneath. You smile
wryly. ïhat ldt wonrt do much good if the
4,000 gallons of fuel aboard should catch
flre-but urhote going to craghand burnany-
way?

Ihe giant tanker Ís enterÍng the downwind
leg and youtre fssling a sense of relief when
suddenly the number four engine starts back-
firfurg. Now therets sweat! Plenty of sweatt
Ibe englnets afire arrd the extinguishers
wontt put it out. You canrt make the ntnway
fromhere and the only possible place to get
down ls in a plowed field dead ahead.

6

An engine streamingflames. . .4,000 gallons
of highly inflammable fuel aboard. . . a forced
landing seven miles from the base. . . yourve
never been closer to ftbuying the farm. tl

Brace yourself ! ïberets a grinding, tear-
hg, ear-ehatterlng series of nolses as the
plane slides to a stop; then comes the sllence
that you loow precedes the bright flash and
roar you may never hear. But nothing hap-
pens. As in a drea^m you startmwing toward
the door when you notlce a coupleof the crew
are hurt. Instinct tells you to tun, to get out
of there before she blows, but instead you
join otherr i1 aidlng the injured from the
plane. It only takes seconds, but itre one of
the longest periods in your life. Tben, sud-
denly, you are outside the plane and in the
clear. fte fuIl realization hits you. Yourve
made it! You turn and look back at the plane,
damaged but repalrable. As you watch, the
helicopter wblch followed the aircraft dovm
releasee the fire suppression ldt and then
begins hoverlng, blonring the flameÊ a\ray
from the ruptured fuel tarks with th.e rotor
down wash. One of the aluminum-suited fire-
men, protected by thts cooling stream of air
from overhead, runs forward draggÍngahose
and begins extinguishing the burning englne,
Appro:d.mately a minuterÊ time has elapsed
from the time the plane crashed and the
tcopter touched down. Almost miraculously,
the threatsnlng flamesnear thegpill fron the
fuel tanks dlsappear beneath the smothering
blanket of foa"m. Meanwhile, the other heli-
copter crewrnan begtns grving first aid to the
injured. Shakfly you pass a hand over your
face and thfnk back over the last frantic few
minutes. \lVhat if you hadnrt been able to get

e
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Dear Harry,

So how goes the battle? Everyone here is scrambling for leave and moaning and groaaing
either rcause they canft go, or they gottar be back too soon. Therers one guy, 'rBear Cattt
Cloogle, that hasnft that kind of problem. Hers staying put for attacking Santa Claus with a
broken broom handle.

rWhat happened was Bear Cat came back to the barracks one
night and when he went to climb into the sack he found this big,
be-whiskered gent in a red suit already in it storing up the
ZZZZZ*. Cloogle never said a word, just went out, got this
handle from somewhere and then charged 25 feet across the room
holding it straight out like a lance. Somewhere enroute his foot
got caught in a wastepaper basket, which slowed hÍm up a bit,
but there was still plenty of steam left by the time the splintered
end hit the bulge in the mattress. I tell you, this bird in the bunk
went flying up in the air with a kindar whooping scream a.nd when
he came down he wasnrt singing Jingle Bells. After considerable
excitement, during which Bear Cat got in a couple of good whacks
with the broom handle, the lights went on and rrSir Lancelotrr
found out hetd langled with one of those 225-pound sergeants
from the Provost Marsha|s ofïice. ïhis sergeant had been
playing Santa Claus for a bunch of kids and was taking a nap be-
fore appearing at another party in the frOrr club. Incidentally, Bear Cat was ln the wrong
foa1.ragl6-his was next door.

Was talkÍng to Jobn Elliott, one of the tech reps from Kaman Aircraft, arid he tells me
some of the mechs are having difficulty unlocking the nose wheels on the H-438 because they
are trying to force the handle straight up and down instead of to the right. As you probably
know, directions are on the handle.

Speaking of Kaman tech reps, BiU IMeUs passes along this possible Murphy in the rrBfsrr

collective limiter system. He says the oil lineg to the collective limiter can be hooked up
baclcwards during installation. ïhat is, presgups line to the return side, return line to the
pressure side. U this happens, the limiter will not operate due to equalization of pressure
on both sides of the piston assembly. ïhe collective stick will remain in the full down posi-
tion and in order to pull it up, yourd have to overeome spring plus oil pressure loads.

Have a good Christmas,

Red

K A M A N  R O Ï O R  T I P S
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If you lnue a qttestion regartling
craft ntaintenantce, send ít along to
The Seruíce Departntent's analysts
to answer i t .

Q. AT WHAT ROTOR RPMARE TrrE DROOP
SÏ1CPS SUPPOSED TO DISENGAGE AND
ENGAGE? (Applies HOK-I, HUK-I, H-434,
H-438)

A. lhe droop stops on the HOK-I, HUK-I
and H-434 disengage at a minip114 of 100
rotor rpm, and engage at a" rninimum of 85
rotor rpm. On the H-438 the droop stops
disengage between4Sls andï0%o of rotor speed
and engage between 42Vo and,44% of rotor
speed.

ïhe differencebetween the engaged and dis-
engaged r?ms is caused by inertia. When the
droop stops are engaged, they tend to remain
engaged until sufficient centrifugal foree is
developed byrotor rpm to overcomethe force
of gravity and spring tension. Conversely,
vrhen they are disengaged they tend to remain
disengaged until gravity and spring force
orrercomes centrifugal force. On all models
a malfunctioning droop stop carr cause trouble.
Check the proper manual for maintenance of
the droop stops. - \ry. J. W.

Kaman Air-
Rotor Típs.

zoill be glad

Q, HOTrr OFTEN SHOULD TIIE ROTOR
SHAFT SPRING \4/A,sHERS BE REPI,ACED?
(Applies HOK-I, HUK-I, H-434)

A, The K371479-11. washers used on the
HOK-I may be uged as long as a 0.003 mlni-
mum crosryr is maintained (see sketeh #1).
The limit for K37149?-11 washers used on
HUK-I, and H-434 is 0.007 (see sketeh #2).
Iilashers which will not meet these require-
ments should be scrapped. - L. L.

3toïti"o'- BRA.KET

a, WHAT PRECAUTTONS ARE NECESSARY
TO AVOID BREAIIAGE OF ÏÏIE K371552-1
CLUTCH MANUAL CONTROL VALVE
BRACKET? (Applies HOK-L, HUK-I-, H-434)

A. FIDts A-42 and 8-6 have been issued
covering the separate handlingof this bracket
during packaging, shipment and installation
or remo\ral of the clutch assemblv. - L. L.

t o

NUT
ASSEMBLY

A, HoïM CAN DAMAGE TO THE BUSHINGS
IN ÏÏIE TRANSMISSION STUB SHAFTS AND
ROTOR SHAFTATTACHMENT BOLT HOLES
BE AVOIDED? (Applies HOK-I, HUK-I,
H-434)

A. It is recommended that the following pro-
cedure be used during rotor shaJt installation.

( 
-)z

l t - - -
\ noron

i  SHAFT

l/
I

_ t

CHECK

HUK-  H43A
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THE TURBINE AND THE SEASPRITE

rF

ln the development of any completely new product,
there are countless problems to be met and solved. Nat-
urally, in the case of an aircraft, nany of the obstacles
encountered a"ssume an importance not normally asso-
ciated with most consumer products.

Letfs take a qurck look at some of the basic develop-
ment problerns in any new aircraft program. ïhe air-
craft must be flown for the first time with }nowledge
only of the predicted performance and flight characteristics. It is easy to
see that besÍdes the technological development needed, a great deal of pilot
development must also take place. For instance, what techniques must the
pilot learn which are best in this alrcraft for take-off, climb, approach and
tanding? These and more questions must be answered before development
of the aircraft itself can continue. It would indeed be difïicult to contribute
substantially to a development progïam with little knowledge of the flight
characteristics of the aircraft.

These and other considerations faced us in the early stages of flight test-
ing the HU2K-1 Seasprite. Not the least of these considerations was that of
assuring a successful marriage of the HU2K-1 with its gas turbine poryer
plant.

During the pre-flight tiedown nmning we had the opportunity to become as
familiar as possible under test conditions with the engine, the aÍreraÍt, and
the two as a package. Although we had at the timeprobably more experience
with gas turbine helicopters than any other manuÍacturer, having pioneered
in this field, there were still many things to be learned.

Letts review briefly the operation of a gas turbine helicopter with a free
turbine. The free turbine helicopter power plant provldes automatic rotor
speed governing up to the horsepower output limit of the engine. This
lieves the pilot from the usual bother of closely monitoring rotor speed,

JOHN I.. "JACK'' JONES
Test Pilot

re-
but
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to produce enough power to maintaln the chosen
rotor speed. As the flight conditionis chang-
ed the po\iler required by tbe rotor system ls
changed, and the rotor speed would tend to
either increage or decrease dependent upon
the new fligbt condition. Ïle fuel control,
througha connecting free turbine drive shaft,
senses the slight speed change of the rotor
and adjusts the fuel flow rate to match the
new po\iler outptrt demanded by the rotor
system. ïberefore, the pilotts power control
is the collectlve pitch lever. In other words,
if the collective pitch is increased, rotor
speed tends to decrease. ïhis speed drop,
being sensed by the fuel control, causes en-
gine power to increase in order fs rnaintnin s
constant rotor speed. Conversely, if the
collective pitch ie decreased, the rotorspeed
will tend to increase and engine power output
will be lowered.

\ilhenthepilot operates the helicopter using
the emergency throttle control, he then as-
Bumes direct eontrol of the fuel flow rate.
For each incremental throttle change, a cor-
responding fuelflow rate chqnge is prodtrced.
The situation novl is very similaÍ to tbat of

operating a reciprocating engine helicopter.
The rotor system must absorb the energy
supplied it by adjusting its speed. If a par-
ticular flight condition does not call for the
amount of power the engine is productng for
the desired operating rotor speed, the rotor
spe'ed will increase. Onthe other hand, rotor
speed will decay if engine power output is in-
suÍficient for the demand of the rotor system.

Certainly pilots will earefully study the ex-
act detaile and operating instructions for the
engine in the alrpropriate manusls, but it is
hoped that theforegolng willprove of value in
understa.nding the relationship of the free
turbine power plant to the helicopter.

From the initial flight of the aircraft it was
afrparent that the HU2K-1 would be a very
low vibration-level helicopter. It has re-
mained this way. ïhe turbine engine glves
good response and greatly simplifies power
control. ïhese advantages, coupled with the
effortless handling characteiistics of the air-
craft prove the General Electric T-b8-6 and
the HU2K-1 have indeed been a gmd match. K

to the helicopter and starts the engine, At
thesame timethey listen to the control tower
on the radio, getting informatlon regarding
the emergency. If it looks like a possible
crash landing, they hook up the sputnÍk, take
ofï, and head toward the aircraft in trouble.
In the case of a bail-out, the sputnik is left
behind.

Alert duty is usually a rrdrag" for the crew
on duty becauge they donrt often trgott even on
dummy runs. But ira the case of Captain
Pinsonrs creïy, thehours of training, planning,
and just plainstanding by have paid off, andin
spades. Because of their perfectioo of the
system and their prompt, eÍïicient applicatioq
of their lcrowledge and skills, the potential
loss of a multi-million dollar aircraft was
averted.

But far more impoÉant, other airmen have
beenshownthat with the rescue chopper crerÀrs
standing by, the chances of surviving a crash
in whieh fireis involved have beengreatly in-
creased. K

K A M A N  R O I O R  T I P S
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READY FOR RESCUE

continued, from page 7

Ag soon as all personnel were thoroughly
familiar with their jobs, they began standing
alert. As in the case of any emergeney Broup,
rralertrr actually meant waiting for hours, and
even days, for something to happen. frey
couldnrt go anywhere, or do anything that
would prevent answering a call in seconds.
llhese men, however, used ï/hat could have
been hours of utter boredom in plannlag sn6
devising meens of doing their job more effi-
ciently andof lrnproving the system in gener-
al.

trïbe systemrr works like this. Ihe alert
helicopter sitg on the mat in a itcockedrt con-
dition. ïhis means that the coclcpit ls check-
ed and all switches are set so that when the
battery switch is flipped on, the helicopter
is ready to start. Ttre fire suppression kit,
or rrsputnikrt, is on its trailer nearby. lhe
pilot aud crew are in an alert shack equipped
with a radio and crash telephone. At the
first signalof anemergency, the crew dashes
l 4
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Cold Weother Testing the H-43F
continueil Jrom page 5

er(pected in service. Warm battery starte
were easily ma.de at '65oF. APU gtarts of
course provide the greatest margÍn of eafety
in cold weather and should be used wherever
possible. In tura, battery starts are greatly
enhanced if the battery is kept warmand fulIy
charged. Starting fuel control proved in-
valuable in controll rn g EGT during long battery
cranldng perlods. EGT can be held within
desired limits quite easily by toggling starting
fuel rrontt artd itofftt as required.

\Mater and ice entraÍned ln the fuel can be
very troublesome in cold weather, evenhrally
leading to fuel starvation if operatÍon is con-
tinuedunder severe eonditions. A large ca-
pacity aircraft filter, located where it ean
receive s.ryg.smíng influence from engine com-
partment or cabin heat, is essential. The
safest courge is to insure the use oJ uncon-
tanlnated fuel, in warm as well as in cold
weather.

Cold air can pl.ay unseen tricks too. The
increased air density boosts rotor servo flap
effectivity so that a helleopter with an im-
proper autorotation cone setting 88.ï, when
on the ground, operate in negative pitch with
full down collectlve at extreme low tempera-
tures. ïhis can be detected by a reversed
ground response to cyclic input, and a slight
reduction in engine torque as the collectlve
stlck is eased off the down stop and the rotor
passesthrough flat piteh. Maintaining prqper

seasonal autorotation rigging will, of course,

avoid this annoying, butnot serious, situation.

Even pre-flight inspections have a new
twist in low fsmperature operatÍons. Items
peculíar to these conditions should be em-
phasized-reduced aÍr or fluid pressures in
tireg, stnrts, or accumulatorsi static leaks
from contracted or hardened seals, freezeup
of any mova.ble parts or controls, and re-
moval of large Enow or frost accumulatlons
on the bla.des, nose bubble, or the aircraft
itself. In this connection, ma.:dmum use of
protective covers is very beneficial when the
mercury drops.

Although, as previously indicated, mueh
was learned during the H-43Bts stay at Eglin
Field, that wasnot theendof theline. Ottawa,
Cana.da. was the next port of call to evaluate
the ttBfsil performance in icing fiight condÍ-
tÍons. Here the Canadians have constnrcted
a rig that creates an artÍfieial icing cloud of
sufficient size to completely envelope a helÍ-
copter rotor system. 

'Water, 
atomized by

steam, is pumped out of a large spray frame
70 feet in the air. Control of the water and
steam flows allows the icing intensity of the
cloud to vary from light to heavy. At this
site, the sEip was hovered in the cloud under
various conditions of temperahre and icing
lntensity to cover a wide rangê of icing con-
ditions.

Even though the H-438 is not presently
proórced aÊ alr all-weather helicopter, hav-
lng no blade ice protection system, no major
problemn were encountered down to about

U

ARTIFIGIAL CLOUD PRODUCER is th is test  ic ing faci l i ty ,  lef t ,  constructed by the Canadian Nat ional  Research Counci l  at
Uplands Royal  Canadian Air  Force Base, Ottawa, Ontar io.  At  r ight ,  H-438 Huskie is  a lmost  obscured by whir l ing snow as i t
turns up preparatory to entering icy cloud at test rig.
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hlet screen wireÊ, thus removing much of
the lÍquid water from the inlet air, while
most of the remainder probably impinged on
the bottom of the inlet plenum. before it could
make the turn lnto tàe engine. \Mith the wide
mesh gcreen, area redtrction due to ice was
never siÉgdfïceat as far ss sngine air reEtlre-
mentg were eoncerned, eYen after an hourrÊ
nrn in the eloud.

Ice of course formed on any protmding
object, even rÍvet heads, but only one mov-
ing part restrlction occurred. Thls involved
a droop stop, and fortunately was not ditrt-
cult to remedy. However, it did point up the
necessity for particular vigilence, with re-
spect to the operation of important compon-
entÊ, when operating inicingconditions. For-
ward flight in ice will probably also reeult
in bubble ice formation, so that the aircraftts

defoggÍng eystem should be in normal oper-
atfury condltion.

The e:rperlence and information gained
during the Eglinand Ottawatests of theH-438
has been extenslve and valuable. Cold hang-
ar operations after long, cold soaks with no
pre-heat, and achral flight test in heavy icing
conditions provided a Fevere and thorough
evaluation of the aircraftts capabilities. the
results of these tests havenot only been used
to make the rrBrr a better helicopter, they can
be applied to other Kaman products as well,
past and fuhrre. thus, another lmFoÉant
step in improving the utilization of Kaman
helícopters has been made. So the next time
you hear that rrnothing can be done about the
weather, t' remember that in the field of cold
weather helicopter <rperations, somethlng has
been done. g

i
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CURRENT CHANGES

Applies
H-438

Applies
H-434

Applies
HOK-1
HUK-1

FIETD INFORTTATION DIGESTS (KAfiTAN)

No. B-31, 18 November, 1960
Instructions for Removal and Repair or Replacement of H-438
Azimuth Stud Assembly.

No. C-4, 10 November, 1960
Electronic Rotor Tracking, Installation and Operation Procedure.

ATRCRAFT SERVICE CHANGES (USN)

HOIVHUK ASC No. 82, 2 November, L960
Furnishings, Modification of the Rescue Hoist Installation to
Provide a Cable Tensioning Device.
ROUTINE ACTION.
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