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Sunday December 1..
The caribou being absent from

our mountains for nearly 70 years,
we setout today withfirm and opti-
mistic authority forgetting this job
done-anda jobnot to bewithout its
difficulties and hardships. For
here in the untamedfar north coun-
try, there is a treacherous terrain,
with ruthless, driving blasts of icy
wind. Those who came along ex-
pecting a stimulating and invigorat-
ing New England vacation of skiing
and cozy firesides were somewhat
disappointed.

Thirty-three men in all are in-
volved in this transplantation.
Eighteeu does and six stags have
been brought fromthe wild interior
oÍ Newfoundland and now await with-
in view of their new home. The
snow-capped range of Mt. Katahdin
was chosen because ofits supply of
lichen, a moes which is the caribours
favorite Íood, and also because of
its uninhabitability by man.

This morning n/e were several
hundredmiles south, in the relative
warmth of New Jerseyrs flatlands;
now we are at the foot of this giant
Kilimanjaro-like adversary. To-
morrow our two helos will take the
caribou some 3,400 feet up the
scarred face of Malners highest
mountain to the cold region of the
northwest plateau where they will
add life and beauty to the barren
wastes of the greatfroek! The dur-
able, magnificently rugged animals
are now impounded in a corral,
sturdily built to vrithstand the
strongest abuse.

Ttrecaribou arrivedhere in their
trucks at 11 orclock this morning.
Their trip began Thanksgiving Day;
and now, some 1,300 miles later,
here they are and apparently none
the worsefor wear. Fish andGame
Commissioner Ronald T. Spears
said thatone of the captured beasts
escaped as they were being herded
intothe trucks, but the restof them
discovered that things werentt real-
ly allthat bad. They were virtually
spoorifed duringthe journey, riding
in the darkness of the vans. A game
warden and veterinarian were
amongthe members of the entourage
making the sojourn. So, tomorrow
morning, weather permitting, our
flexible and maneuverable mecha-
nized tbirdsrof the present will aid
the rough and mighty animals of a
past generation in pursuing their
course away from civilization; and
thus contribute to the effort to re-
establish a caribou herd.

PTATFORMS INSTAI.IED IN UH-2'5

This afternoon our two jet helos
were equipped with specially con-
structed platforms which will be
carried inside cargo nets to help
support the animals. ïhey will be

put to sleep, fastened to the plat-
form with line, and hatrled away.
After their release, theyrre on their
own. Game Division Chief Kenneth
Hodgdon, who supervised the four-
day trip Írom Newfoundland, said
that Maine game biologists will
maintain a constant surveillance oÍ
the caribou. Theywillbe especially
observant of their migration habits.

Monday, December 2..
Mt. Katahdin, so oftentheoppres-

sor of man, with its fierce elements
has fnrstrated our proj ect. I'Opera-

tion Caribourt has been temporarily
delayed. Angry 43 mile-an-hour
winds and dangerous cloud cover
ings blanket the drop area at the
northwest plateau, causing the post-
ponement of helolifting rh-*" 

"a"iOou 1|
írom Togue Pond. Àt the moment, I
wrcir one eye cers[ upon rhe oark -
skies above, plans call merely for
waiting for the first break in the
weather. The drop will be attemp-
ed at the earliest possible hour.

SEASPRITE CREWS OVER DROP AREA

Four runs over the drop area were
made this morning, but the rugged-
ness of our men and rbirdst was no
match for naturers worst. Com-
mander Coffey, in Arctic dress,
emerged from his helo and said,
I'Itts wild up there. The turbulence
gave us quite a pushing around at
3,000feet. The 40knot winds made
it unsafe to attempt an;rthing. I' The
commander said these runs were
not useless, however. They famil-
iarized our crews with the area,
which is treacherous at best, and
especial lyso whenaugmentedbythe 

-
T'

\-.

vibrant gusts of wind that now bounce
off the mountaints sides.

We were up and stirring at 4:30
this morning and on the headquar-
ters scene at Togue Pond shortly
aÍter daybreak. Newfoundland Game
Malagement Officer Lloyd Russell
fired a sleep-inducing tranquilizer
pellent from a special gun, and
felled the first caribou. The shot
contained a capsule with a dart-
shaped head to penetrate the tough
hide. Russell struck the animal in
the hind quarters and 12 minutes
later it was sound asleep. Crews
then entered the large corral, turn-
ed theanimalover, and trussed and
bound the four legs with heavy rope
before carrying it to an adjacent
compoundwhere itrvas further pre-
paredforthelift. Dr. Ladd Helden-
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IOOO-Hour Pílot Award

Mountain Mission

The altitude was 3, 500 feet. The

front landing gear of the HH-438

was firmlyplantedon thegrormd but

the rear wheels, due to the slope,

were just touching. Twenty Poulds
of torque was required to hold the

helicopter in the spot. The right

rotor blades were clearing the jag-

ged rocks by six feet and the wind

was getting stronger-these were

the conditions recently encountered

by anHH-438 rescue crew fromDet

14, WARC, Nellis AFB, Nev.

ï'lle mission began aÍter a jeeP

left the road and rolled 300 feet to

the bottom of a ravine. One occu-
pant, a civilian, was seriouslY in-
jured. Since a landing was not Pos-
sible due to the terrain and Power
lines, CaptCharles A. SaÍfell' flight

surgeon, was lowered to a rockY

ledgenear thesurvivors. Under his

directionthe injured man was moved

to a spot 200 yards awaY and CaPt

Thomas E. Fallows, RCC, thenhov-

ered theHH-43Bso thefront wheels

rested on the ground as described

above. Just as the survivor was

being placed aboard, however, the

wiad picked up to a Point where the

pilot could no longer hold the heli-

copter in position. Captain Fallows

took off and then hovered so the il-

jured mancould be hoistedto saÍety

in a Stokes litter. Sharing in the

haaardous miss ion were C apt Robert

S. Adams, copilot; and Alc John V.

Sells, crew chief.

In another mission, detachment
personnel scrambled when an F-86F
pilot, unable to lower the left main

la:rding gear, elected to land on one

wheel and the nose gear. The air-

craJt slid down the runway u'ith the

HH-438 following closely. As it slid

to a stop, a smallfire startedso the

FSK was immediately placed close

6

Five more militarypilots will receive
Kaman AircraÍtrs recently established
award honoring those who have logged
1,000 hours in helicopters produced by
the company. They are: Capt S.J.Kuc-
zynski, USMC (ret), ofOntario, Calif.,
and formerly of VMO-6, Carrp Pendleton,
Calif.; Capt James Okonek, ARS Det 33,
CARC, Perrin AFB, Texas; WO Robert
L. Norton, USMC, VMO-1, MCAF, New
River, Jacksonville, N.C.; Capt Pasco
Parker, ARS Det 24, CARC, Kincheloe
AFB, Mich. ;and CaptRichard C. PÍaden-
hauer, ARS Det 54, EARC, Moody AFB,
Ga. Nine other pilots have already re-
ceived awards.

Night Rescue
Members of Det 58 at Brookley

AFB, Ala., are the proud possessors

of a "thank your'letter from Col. C.
L. Frisbie, base commalder, who
was saved by an HH-43Bcrew after
staading for hours in bone-chilling
water sweeping over a mud flat in
Mobile Bay. With the colonel were
his son and alother companion. A1l

were su.Íïeringfrom exhaustion, ex-
posure and frostbite whenthey were
hoisted aboard the HUSKIE shortly
before 2200. The search in rain,

sleet, fog and snow begaa after the
trio failed to return from a duck
hu-nting party at nighffatl as agreed
upon. Theirboat had been swamped
by heavy waves hours before and
aÍter swimming and pushing the boat
to the mud flat, they waited in the
freezingcold most ofthe day andpart
of the night. Colonel Frisbiets sur-
vival trainingduring 23 years ia the
Air Force was credited with saving
their lives. TheHH-438, piloted by

CaptR. N. Greene, began the search
soon aJter dark and later the gleam

from the colonelrs cigarette lighter

was spottedas hestood inthewaist-
deepwaterbelow. He hadworked on

the water-soaked lighter for hours

so that it would be ready to siglal

the rescue helieopterhe larew would

come.
HH-438 crews fromDet 58 also

participated in a night search for a
hunter lost in a swamp and aided the
Coast Guard in locating the body of
a fishermanwho hgd disappeared in
Mobile Bay. Detachment personnel

were also called on to aid in still
another search mission, Iasting two
days, for two missilgduck hunters.

by and the firefighters offloaded. It
was not necessary to use the kit,

however, as the fire went out and

the pilot had scrambled free. Cap-

tain Fallows was HH-43B pilot and
Alc Carlos L. Trujillo and A2c
Donald T. Nehmelman, firefighters.

On a third mission, the HH-438

crew scrambled a.fter word was re-
ceived a Marlne A4B was believed
down ?5 miles uorth of the base. An

hour laterthe wreckagewas sighted
on the side of a mountain and the

helicopter landed on a small rocky

looll at 6,500 feet. It was deter-
mined the A4B pilot had not survived
thecrash. A letterof commendation
was received from the commander,
Mariae Air Reserve J1'qiniag, fqr

the detachmentrs efforts during the

mission. Aboard the HUSKIE were

Captain Fallows, RCC; Captain
Adams, copilot; Captain Saffell'

Airman Sells, and SSgt EarI L.

Cheak, medical technician.

o

o

Reseorch ond Rescue
Under a contractreceived from theGeneralElectric Company, Kaman

AircraÍt is continuing development of an automatically controlledhelicopter
to act as a stabilized platform for supporting special equipment. HH-43B
HUSKIE helicopters will be used to develop the automatic flight control

system and remote controls.
KAC has also received initial contracts totaling more thaa a million

dollars covering the installation of special rescue equipment for uH-2

SEASPRITE helicopters which it is producing for the United States Navy.

Part of this equipment-the rescue boom, net and ramp-were demon-

strated at the Navyts third anrrualOpenSeaRescueSymposium' * The new

contract covers the boom and another piece of rescue equipment, a loud

hailer, which require modification. Navy a.nd coast Guard offieials have

described the new equipment as rttàe most signiÏicant innovation ia open

sea rescue since the personnel hoist. tt

A UH-2 SEASPRITEwith a GeneralElectricYJ-85 jet engine mounted

on the side is being used at KamaaAircraft as part of a high-speed fiight

test research program. The helicopter, modified under a U. S. Army

TraasportationReÀearch Command, Ft. , Eustis, Va., contract, will be

utilized to investigate the flight characteristics of the rotor system at

speeds well above those usually reachedbythe fastest oftodayts helicopters.
xsee October, 1962 issue of Kaman Rotor Tips.
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Squodrons Report On

SEÁSPR'TE
ACTIVITIES

SECNÀV INSPECTS- Secretary of the Navy Paul H.
Nitze and Admiral U.S.G. Sharp, commaader-in-
chief oÍ the PaciJic fleet, arrive in UH-2 piloted by
LCdr Edward Moore to inspect Naval Training
Center at San Diego, Calif. Three SEASPRITES
from HU-1 at NAAS, Ream Field, Calif., carried
the secretary aad his party to naval establishments
in the area and to the aircraft carrier Bennington
at sea. A few days before, Secretary Nitze visited
NAS Jacksonville, Fla., and utilized anOH43D dur-
ing his inspection of the station, NAS Cecil Field
and NS Mayport. (USN photo)

Eil
CoNTRAST-From the sea to the Maine woods is but a step for the men
whoman theUH-2ts. Shown on acruise aboard theUSSAlbaayare mem-
bers of Det 46 from HU-4, NAS Lakehurst, N.J. Several later partici-
pated ia "Operation Cariboufi described on page three. Left to right
sitting, are G.Davis, ÀN; W.Hayes, ADII; J.Webb, AN; M.OrRiordan,
AM3; G. Burns, AE2. StandinC, Lt(jC) D. Aldrich; Lt E. Arnold; B' Brown,
AM2; J. OrOonnor, AT3 ; P. Whitten, KAC rep; J. Prenevost, AN; R. Wins-
low, ADRJ.; LCdr P.Kirchner, officer in charge; and LCdr J.Trirdrle.
D.George, AD2, is on the work platform. R.Segal, PR2, not shown,
was also a member of the detachmeDt. In second photo, Hayes is hoisted
Íi:om fligbt deck during practice pick-up. Third, shows a view of the
SEASPRITE just prior to launch. (USN photos)

Oriskony Rescue
A UH-2 crew from Det Golf

aboard the Oriskany went into action

aJter a fixed-wing aircraÍt taxied

off the flight deck arad larnded in-

verted in thewater. Thepilot exited

saÍely but appeared to be dazed so

John M. Stevens, AMS3, jumpedin-

tothe water from theSEASPRITE to

assist him. Other than this, the

rescue was reported as 'rroutine. t'

Lt John O. Williams was UH-2 pilot,

Lt(jg) Barry G. Brandow, copilot,

arrd the crewman who acted as hoist

operator was Charles E. DelaneY,

ATN2.

Polio BoÍÍled

As part of a large-scale civilian

operation, "Victory Over Polio, "
a IJH-Z crew from HU-4 recentlY

flew700 pounds of Sabin Oral Polio

Vaccine from NAS Floyd Bennett

Field, N.Y., to three hospitals in

Ocean County, N.J. ApproximatelY

100,000 persons turned out for

doses of the vaccine. .dboard the

SEASPRITE were LCdr Joseph

Gardner and Lt(jg) James JoPlin,

pilots, ald Richard Hamlet, AD2,

crewman. The helicopter was uti-

lized si-nce the vaccine mustbe kept

in dry ice at all times and it was

felt air distribution was the most

expeditious method. The squadron

was extended a "very graciÓus

thalksttfor a job well done.

8

For The Record

Helicopter Utility Squadron Two,

Naval Air Station, Lakehurst, N. J.,

achieved its best safety record dur-

ing the past fiscal year. Only two

aircraft were damaged duriag the

16, 450 hours flownby the squadron.
This gave HU-2 an aceident rate of

1 .85  per  10 ,000 hours .  The bes t

accident rate previous to this year

was 2.81. Approximately 4,000 of

the above hours were flown by the

UH-24.
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IJ Uou haoe a question regariling Kaman Airuaft
ma:intennnne, send, it alon4 to Rotor Tips. The Sertsice
Department's en4ineers will be glail to anster it.

Q. (AppliesHH-438) WHAT IS TIIE PROBABLE CAUSE
IF FUEL IS SEEN TRAILING FROM TTIE BOTTOM OF
THE HELICOPTER AFTER MAKING HARD TURNS?

A. Check the fuel filler cap for tightness. It should
take 6 to 10 pounds to pull up the handle of the cap. The
nut on the stud should be cotter pinned. WhileTOl-148,
section V, paragraph 5-7 states that bolts 1/4-inch and
less should have cotter pins, it is permissible to use
self-locking nuts in an emergency. At the first oppor-
tunity, however, the proper L/4-28 castellated nut,
AN 310-4, and a cotter pin, AN 380-2-2, should be in-
stalled. It is also possible that venting of the fuel cell
is occurring. This carr be checked while servicing the
aircraft with fuel. If venting occurs aÍter topping off the
fuel cells, replace the fuel cell vent valve.

H. Zvbkofr, Service Engineer

a. (Applies UH-2) ON UH-2IS WITH CLEVELAND
LANDING GEAR, P/N K631001, THE 'ISHIP AGROUND''
swITcH yoKE, P/N9809-10, OCCASIONALLY CRACKS
OR BREAKS. WHY?

A. Wh"tr trouble-shooting the automatic blade tracking
and landing gear control systems, it is sometimes ne-
cessary to cycle the ship aground switch. The correct
procedure for checkingthis switeh is to jack the aircraft
and hydraulically cycle the landing gear. The switch
yoke should never be pried open in order to disconnect
the switch linkage so the switch caa be manually cycled.
Using the I'pry method" often exceeds the bending limits
of the yoke material, causes material failure, and ne-
cessitates a part chaage.

W. J. Wogemoker, Service fnginecr

Q. (Applies OH-43D, UH-43C, HH-438, UH-z) wHY
IS PROPER OLEO STRUT AND TIRE SERVICING IM-
PORTANT?

A' Ol"os and tires are essentially cushioning devices.
Too much air and/or oil will cause tthardrr struts and
tires with resultant shock loads transmitted to the air-
frame. Conversely, too little air and,/or oil results in
'rsoftt' struts and tires with resultant aircraJt wobble.
Soft struts may also bottom easily on laading. This will
give the same effect as hard struts in that the load is
transmittedto the airframe. Properstrut and tire serv-
icing is, therefore, one of the most important jobs in
maintaining a "saJe to operate" aircraJt.

Q. (Applies HH-438) WHEN REMOVING SKIDS (BEAR
PAWS) IS IT NECESSARY TOJACK UP THE AIRCRAFT?

A. Ít is notnecessary to jack up the aircraÍt to remove
the skids iÍ the following procedure is used. The skid
should firstbe detached, following theinstructions in the
maintenaÍrce manual. ïhe aircraftis thenrolled forward
until the wheel has moved out of the well in the skid.
Care should be taken to insure sufficient clearance be-
tween the aircraJt components and foreign objects.

W. J. Rudershousen, Servíce Engineer

a, (Applies OH-43D, UH-43C, HH-438) WHAT EF-
FECT WIIL TOO LITTLE OR TOO MUCH FRICTION ON
THE ELEVATOR AND TAB FRICTION DEVICES HAVE
ON fiTE FLYING QUALITIES OF THE HELICOPTER?

A. Too little friction will cause the aircraft to "por-
poise. " Too much friction stiffens the tail to the extent
that an excessive amount of control input is required
to change the nose pitch attitude. These tendencies
will be most noticeable in rough air and autorotation
flieht.

W. J. Wogemoker, Seryice Engineer

O, (Applies UH-z) WILL REVERSAL OF TIIE INPUT
VOLTAGE OVERHEAT OR DAMAGE THE JÀCK AND
HEINTZ STARTER, P/N 20069-005?

A. No, because theinternalconnections are notground-
ed. This starter incorporates a non-reversible motor
with wiring of a configuration tbat is not affected by
polarity. A reversal of input voltage merely reverses
the polarity of the electrical fields in respect to one
another.

J. E. Kucko, Scrvicc Engínccr

A' (Applies HH-438) IF A PRBSSURE (FUEL-OIL)

TRANSMITTER APPEARS TO BE MALFUNCTIONING,
SHOULD THIS COMPONENT BE CHANGED IMMEDI-

ATELY?

A. The transmitter should not be changed until certain

checks have been carried out to determine if the trouble

is really in the transmitter or actually somewhere else

in the system. Basically, the transmitter senses pres-

sure and converts this pressure into electrical impulses

which are then transmitted through electrical circuitry
to the indicator. With this in mind, the mechanic should
check (1) for proper power source (2) the condition of the
electrical connections (3) the electrical circuit. The
indicator should be bench checked and the pressure line
to the transmitterexamined to make sureit is connected
to the ttPtr port. Also make certain the ttvtt port is con-
nected to the atmospheric pressure inlet line. Check
the pressure line for leakage. AÍterward, "crackr? the
pressure line corurection at the transmitter with the line
under pressure to expel arry trapped air which may be
present. Check the security and condition of the trans-
mitter mountings and also make sure the correct pres-
sure snubbers are installed. If the malfunction still
exists aJter the above inspections have been accom-
plished, then, and onlv then, should the transmitter be
replaced.

H. Zubkofr, Servíce Engineer

ro

R. W. Speor, Service Engineer
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Ïfru SfaSpnITE utilizes an electrical heating ele-
ment de-icing system. The elements, imbedded in the
leading edge of the main rotor blades, are heated in
sequential order thereby destroying the ice-to-blade
bond and allowing the centrifugal force of the rotor
blades toremove the accumulating ice. The component
parts of the de-icing system are shown in figure 1.
The essentialparts of thesystem areshown infigure 2.

SIEPPING SwlTCH

E DE.ICINA ST/STEM
by John J. McMohon

Service Engineer
Cusfomer Service Deportment

TEMPERATURE SENSOR The temperature sensor
(P/N 10308) is a thermistor type resistor with a nega-
tive temperature coefficient. When the ambient air
temperature is decreased, theresistance of the sensor
will increase. At 40o ambient the resistance will be
sufficient to energize the timer unit. It is mounted
adjacent to the ARN-59 antenÍra on the bottom of the
fuselage.

SIIP RING A55EMBLY

The following informotion is furnished Ío oid personnel ín mointoining ond checkíng the de-icing
s/steÍn on lhe SEASPRTIE. lncluded rs o descripÍion of a redesigned slepping switch, which musl
be instolled before lhe syslem is activoted, ond eleclrícol inspeclion procedures Íor the rotor blade
de-icing boof. Ïhis inspeclion is required before s;rsfem activotion. The new sÍepping swítch will
be insÍolled ín production oircroft ond mode ovoiloble for retrofit vio on oirÍrome chonge.
Irouble-slrooÍing procedures oÍe olso provided os on interim mefhod for determíning opero-
lionol readiness oÍ Íhe sysfem ond will be superseded upon receipl oí the K60461 5 RoÍor Blode
De-lce SysÍem fesf SeÍ.

\

\$
TIIAER UNII

\

DE-ICE DIODË BRIDGE ASSETIABTY

t&. : . .
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t 2

FIGURE 1
TEMPERATURE SENSOR
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FIGURE 6

l. rnupnnarunr snNson rnsr (1) open au four
circuit breakers labeled "Rotor Blade De-Ice.rt (2) Dis-
connect plug (P/N 69-6R10SL-4S100) from sensor. (3)
Comect ohmmeter as shown in figure 3. (4) Observe
outside air temperature indicator. (5) Correlate the
ohmmeter indication with the temperature-versus -re-
sistance curye shown in figure 4. The ohmmeter in-
dication should equal the chart indication, plus or rninus
1,0-157o. (6) Replace the sensor if it fails this test.

8. ffunn rnsr (1) open all four circuit breakers
(one 3-amp, three 15-amp) labeled I'Rotor Blade De-
Ice. " (2) Insert 50,000 ohm I/2 watt resistor in pins
A and B of aircraJt harness connector (P/N 6g-6R10SL-
45100) as shown in figure 5. (3) Open the3-amp circuit
breaker labeled I'AC E)'t Pwr. rr (4) Connect a DC volt-
meter (set on the 28 VDC scale) to the coil circuit of
the rotor blade de-ice relay (P/N DHTB). (5) Connect
the voltmeter positive lead to the relay terminal Xl.
(6) Connect the voltmeter negative lead to the relay
terminal X2 or ground. (7) Apply external DC power
to the aircraft and elose the 3-amp circuit breaker
labeled "Rotor Blade De-Ice. " (8) Place rotor de-ice
switch to the ON position. (9) Observe the voltmeter.
It should indicate 28 VDC when this voltage is applied to
the coil for approximately 5 seconds and 0 volts for I
second. This cycle will repeat as long as DC power is
suppliedto the timer and the resistor is installed. (10)
Repeat the test using a 15000-ohm resistor. The timer
cycle will now be approximatelyl second on and5 sec-
onds ofÍ. (11) Replace the timer if it fails either of
these tests.

C. noron on-rcs nnlAy msr (1) while perform-
ing the timer test, also check the relay by placing an
ohmmeter across each of the contacts. Resistance
should be .2 ohms maximum when the relay is ener-
gized and infinity when the voltage to the relay coil is

"0. " (2) Referring again to figure 2, connect the ohm-
meter as follows: (a) A1 to 42 (b) A2 to A3 (c) 81 to
82 (d) C1 to C2.

[1. on-rcn oroor enrDcn tnst (1) Disconnect the
rotor blade harness connector (P/N MS25183-22-L4S)
from the stepping switch to prevent burning out the rotor
blade heating element. (2) Insure that external power
is disconnected. (3) Perform step 2 in the timer test
to allow the timer to pulse the rotor de-ice relay. (4)
Place jumper wire across AC external interlock relay
contacts 6-20 a:rd 14-20 (reference NAVWEPS 01-
260HCA-2-11 wiring schematic). This allotus AC ex-
ternal power to be applied at the number two generator

t 4
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bus. (5) Apply 115 VAC 3-phase external power to the
aireraJt. (6) Place the rotor de-ice switch to the ON
position. (7) Place DC voltmeter positive lead on slip
ring termiual number 15 and the negative lead on slip
ring terminal number 16. Voltmeter should indicate
approdmately 280 + 20 VDC during the trON'i cycle of
the pulse and 0 VDC during the trOFF,t cycle. (8) If the
above voltage is not present, individual diode checks
must be made to locate the faulty diode.

E. srrpprNc swrrcu rBsr (1) perform steps 1
through 4 under De-Ice Diode Bridge Test. Refer to
figure 6 and fabricate a test cable approximately 10
feet long. (21 Attach the test cable connector (P,/N
MS25183-22-145)to the stepping switch output connector,
(P/N tUSZsr$-22-14P'). (3) Connect a DC voltmeter
from pin A on the free end of the test cable to ground
as shown in figure 6. (Use voltmeter scale suitable
for measuring 150 VDC.) ( )  Apply 115 VAC 3-phase
external power to the aircraÍt. (5) Place the rotor de- ^l

:::J$ïll: jiïJ,uËlïï*1n'ïiïl:ï,ïï1i::lï;!
A position. (6) Allow the stepping switch to operate
for approximately 2 minutes. (This value is a result
of 6-second pulses for 18drum contact posit ions.) The
voltmeter should indicate approximately 140 VDC. If
no voltmeter indication is observed at the end of the 2
minute period, replace the stepping switch. (7) After
the voltagehas been measured at pin A, move the volt-
meter lead to pin B. The voltage indication should be
the same as measured at pin A. (8) Repeat the test for
all pins up to and including pin S. Pins T, U, and V
are spares.

t. RoroR BLADE BooTRESISTANcE TEST (1) con-
nect ohmmeter ground lead to pin K and the other
lead to each cormector pin corresponding to blade ele-
ments 1 through 8. (ReferenceNAVWEPS 01-260HCA-
2-I1. The resistance should be 15.9 È .8 ohms. (2)
Connect ohmmeter leads in the following sequence to
determine element-to-element short: Pins E to G and C,

l':"" ". ff$.";"' ji. : ïT. i ;ï,j3, ii:,ï'" ï:ï ffi i:; 
eshould be 15.9 ohms.

G. EoroR er,eor eoor tNsuLATroN trs,r
li1-Connectioo of_tht_M"gge": (a) As shown in

rigur@ the stainless steel
Ieading edge of the rotor blade so that electrical con-
tact may be made with it. (b) By means of an alligator
clip lead, electrically ground this aluminum clip to the

ALLIGATOR CLIP LEAD

S T Á I N L E S S  S T E E L
L E A O I N G  E D G E
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Continuing with the brood cofegory oí "Rouline Moin-
Íenonce" leí us consider fhe subiecÍ oí SERVICING.

SERVICING

ilajor maintenance concerns related to the use or
applicati on of fuels, oils and lubricants, hydr aulic f luids
andpneumatics will be covered in this area. Inasmuch
as many excellent articles have been prepared on theee
subjects, and most related fixed-wing aircraft recom-
mendations and precautions apply, repetition here will
be kept to a rninimum.

t""fr - The common fuel requirements of correct
grade or type, minimumwater content, cleanliness and
saJe handling precautions apply. Those items relating
to power output are oÍ particular concern in helicopter
operations due to the continuous use of higher power
setting8 and the precarious circumstance6 to which heli-
copters are frequently exposed. The practice of using
the next higher grade gasoline in reciprocating engines,
when the desired grade is not available, is acceptable
for most helicopter powerplant installations. However,
substitutions for specified turbine engine fuel carurot be
coveredso simply. T\rrbine fuelBTU anddensity vari-
ations must be considered relative to closely monitored
power requirements, temperature limitations and fuel
controloperation. In addition, use of highoctane gaeo-
lines carr reeult in build-up of lead deposits on closely
held surfaces, requiring completeengine overhaul in a
very short period. As indicated above, turbine engine
fuel controlperformance is affected by fueldensity and
is very seneitive to fuel cleanliness. Because of the
intricacy and close tolerances of the many internal parts,
malfunctÍon can be easily brought about by the presence
of foreign matter in the fuel. System strainers are
effective in guarding against small quantities of foreign
matter but, because of the required fineness, cannot
copewithexcessive amounts. It is, therefore, essential
for reliable helicopter engine operation, whether recip-
rocating or turbine, that all applicable fuel usage and
handling instructions be closely followed.

An added note relative to pressure fueling accom-
modations being ineorporated into some current heli-
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by Robert J. Myer

Customer Service Monoger

PART I I I

copter models: Be certain to take the time to make
positive prechecks ! Failure to assure that the shut-off
valves are working properly can reeult in blow-up of'
fuel tank(s) a.nd structure.

Ílils arld Lubricaats - Amajorityof thesigniÍicant
maintenance cons iderations relative to helic opter t tlu-

brication" have been presented in an article by that
name in the Kaman Rotor Tips, March t61 issue, and
reprinted in the July, 1961, issue of Aerospace
Accident and Maintenance Review. Highlights from
this article are included here in counection wlth the
broad subject of helicopter maintenance.

The use of oils and other lubricants is a necessity in
all aircraft, as well as other mechanical devices, but
with the helicopter there are additional factors to be
considered - the high centrifugal and rotational forces
involved and the tasks this type aircraÍt is called upon
toperform, Helicopters must operate in every conceiv-
ableenvironment during thecourse of carrying out as-
signed missions. Rotor downwash, especially in arid
areas, causes sand and dust to be circulated through
the rotor6ystem, which tendsto contarninatethe lubri-
cant used on the many special bearings peculiar to heli-
copter rotor, drive and control systems. Special care
must, therefore, be taken to insure that these areas
are alwaysproperly lubricatedand purged ofany accu-
mulated foreign material. Recommendations concern-
ing good lubrication practices are:

1. Use lubricant specified for affected application
and tem.perature. Incorrect lubricants canaot only
reduce lubricating efficiency, but they may al6o be
incompatible with previously used lubricant, resulting
in caking, or have a detrimental effect on adjacent
finishes when slung out.
2. Insure that grease containers and equipment are
kept wellidentified ae to contentand clinicallyclean.
Leaving greasecontainers uncovered or dipping into
them with unclean equipment can nullify any amount of
diligent lubrication and generally cause more harm
than inadequate lubrication.
3. Wipe greasefittings clean prior to lubricating to
avoid forcing foreign matter into joints and, after
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