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and loads caused by the turning speeds of the
gears working together to produce the needed
10-to-1 reduction ratio. Also, oils must not
deteriorate under heat because, in addition
to reducing friction, they must perform a de-
finite cooling function as well. Obviously a
lack of lubrication or the wrong kind of lubri-
eation could cause a serious failure.

There are three major types of lubrieant-
grease, oil and dry film. These, in turn are
broken down into many subdivisions, each
with a specific job to do. Kaman Aircraft is
well aware that it is not only a nuisance, but
highly impractical, for a mechanic to load
hirnself down with a dozen assorted grease
guns before begiiming a lubrication job, there-
fore every effort is made to keep the number
at a mini6urn. Research is constantly being
directed by lubricant manufacturers toward
the development of one grease, snssmpassing
as many applications as possible. This is
difficult to accomplish because of the many
things which must be considered. For ex-
ample, in order to get a grease that will
operate well at -65oF temperafures, it must
be made with a s3rrthetic base since mineral
greases are only effective down to approxi-
mately -20oF. On the other hand, mineral
base greases or oÍls are effective in higher
operating temperatures due to a thicker body
consistency which preserves the lubricating
qualities at these lsmperatures.

There is no iron-clad rule by which to de-
termine low and high temperature greases but
usually low temperature greases carry the
letter trc'r on the container and high ternpera-
ture is designated by the letter "L. f ' Ordinar-
ily these two greases will not mi1, for when
greases of different base materials (slmthetic
and mineral) are used together, there is a
tendency for the mixture to emulsify and
possibly dry out, due to chemisal action or
deterioration effect, thus losing a:ry lubri-
cating qualities. . Obviously, this can be as
bad as no lubrication at all. There is no need
to arnplify what could happen to a high-speed
bearing carrying aheavy load if this occurred..
In applications where such heavy loads are
encountered, there is an additivelirrownasEP
(extremepressure) incorporated in the grease
to prevent it from "breaking down. r'

4

THE WRONG LUBRICANT, combined wi th fa i lure to ío l low
the t ime compl iance instruct ions,  led to th is fa i lure and
damage to integrated parts dependent upon the bear ing's
load-carry ing f  unct ion.

There is another important point to remem-
ber when considering synthetic and mineral
base greases. Most s5mthetic-base greases
will attack paint andrubber, therefore, when-
ever neoprene seals are utilized, synthetic-
base greases SHOULD NOT be used. Sea1s
containing BUNA N or VITON A will not be
harmed by synthetics. If the wrong grease is
used, it will cause seals to deteriorate and
they must be replaced. This raises the down
time of the helicopter and also mears urureces*
sary work for the mechanic. The aircra^ft
manufacturer has specified the grease or oil
that should be used, taking into consideration
the types of seals he has used. Always check
the handbook or lubrication chart if in doubt
and make certain the lubrication times speci-
fied are complied wÍth.

Because of the drying-out factor when two
unlike greases are mixed, it is necessary to
purge the old grease when changing from one
type to another (when preparing for cold-
weather operations, for example). To com-
pletely purge a bearing or rod end, it should
be removed and thoroughly washed insolvent.
Care should be exercised when repacking the
bearing with gïease afterward. As most
mechanics lmow, merely wiping a handful of
grease on the outside of the bearing does not
accomplish proper lubrication as this may
Iater bethrown off when the bearing is inuse.
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Capt. Richard E. Skinner, USMC, and his
crew chief, Sgt. C. R. Hern, of VMO-6, Camp
Pendleton, Calif., have received Scroll of
Honor awards fromKaman Aircraft for flying
their HOI{r1 through fog and over mountainous
territory to evacuate a marine seriously in-
jured in an accident.

When Captain Skinner and Sergeant Hern
left the air strip at Camp Pendleton on the
rnission, the ceiling rilas approximately 670
feet. About a mile out the helicopter ran into
a blanket of fog and visibility dropped to al-
most zeto, Only by air taxiing over moun-
tainous temain were the two marines able to
reach the scene of theaccident. After picking
up the litter patient, they again proceeded to
air taxi back to the hospital. The rnission
was accomplished in record time.

new. One form is a graphite suspended in
some kind of quick-drying vehicle such as
Ketone, which is similar to lacquer thirurer,
andapplied by spray bomb. Proper effective-
ness of this type of lubricant requires a very
thorough cleaning of the part to be lubricated.
Unless directions for applying are complied
with, it \Àrill not be entirely successful due to
poor adhesion. This lubrication is used in
hard-to-get-al areas or where the use of oil
or grease would tend to collect dust arrd dirt,
such as flap bearings in the blades, and the
tail isolator spring bolts. Dry lubricant,
such as graphite powder, gives corrosion
protectionbut does not adhere well andshould

H-434 HELICOPTER CREW HONORED-Capt.  Chartes R.
Pinson, S/Sgt.  Donald L.  Baker and Al /C Robert  C.  Birch
examine Kaman Scrol l  oÍ  Honor as R. D.  Moses,  KAC pro-

iect  Manager of  the H-43 Program looks on.  The promptness
with which Captain Pinson and the two f i remen del ivered an
airborne Í i re suppression k i t  to the locat ion of  a crash- landed
KC-97 near Randolph Air Force Base, and the efficiency
shown in ut i l iz ing the k i t  were credi ted wi th prevent ing the
destruction of the aircraft by fire. (USAF Photo)

v

be used with this in hind.

This necessarily brief article has made no
attempt to discuss the r'lubrication storyrr at
length but to point out the irnportance of what
is sometimes regarded as a strictly routine
job. Please write to Rotor Tips if you have
any questions regarding lubrication or sug-
gestioris for further discussion on the use of
a specific lubricant.

REMEMBER-Good lubrication practices
aid in assuring Íull s ervlce life of components,
reliability, and safe utilization of the heli-
copter. K

When Sen. M/Sgt. Dwight B. Sexton of the H-438 Mechanics School at Sheppard Air Force Base was
visit ing Kaman AircraÍt he was asked to suggest the subject for a Rotor Tip's art icle. Without hesita-
t ion the veteran sergeant came back with-"Tel l  them about lubrication." We hope that similar
he lp Íu l  suggest ions  fo r  o ther  a r t i c les  such as  the  one appear ing  in  th is  i ssue w i l l  be  made by  our
readers  -Ed.

K A I t / I A N  R O T O R  T I P S
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H.438 FUEL SYSTEM

rTl
I he H-438 fuel system can be divided into

two sub-systems: (1) fuel supply system and
(2) engine fuel system.

The fuelsupply system is considered to end
at the engine fuel control inlet. It consists
of interconnected forward and aft fueI cells,
boost pumps, check valves, vent valves, fuel
quantity tank units, coÍnpensator, fuel 1ow-
level warning unit, e4pansion standpipe or
relief valve, filter, solenoid operated shutofï
valve, a fuelpressure transmitter, indicators
and the system controls. The two rubber
interconnecting, non-self-sealing, bladder-
type Íuel cells have a total capacity of L9g
gallons arrd are mounted in the lower rear
section of the fuselage under the floor. The
tank filler neck and cap are located on the
left side of the fuselage. The double sump
fuel cells are provided with electrically
operated submerged boost pumps with check
valves and draincocks. The fuel cells are
vented through three vent valves attached to
the top internal sections of the cells. These
vent valves are vented to the surrounding
atmosphere through the bottom of the fuse-
Iage. ïbree capacitance-type electrical fuel
quantity tank units are used for fuel gauglng.
A compensator that is an integral part of the
forward fuel cell adjusts the indicating system
to variations in the dÍelectric-constant of the
fuel being used. The fuel low-level sensing
unit is mounted on the forward fuel quantity
tank unit at a fixed height above the bottom of
the forward fuel cell. Operation of the fuel-
level sensing unit is independent of the fuel
quantity gauge system. Whenever the fueI in
the cell falls below the level of the sensing
unit, the warning light in the coclqpit will
glow. The e:c.pansion staadpipe, or relief
check valve, allows fuel thermal expansion
after engine shut down. The e>cparsion stand-
pipe and the filter are located on the aft teft
side of the cabinarea. The solenoid-operated
shutoff valve is mounted in the forward sec-
tion of the left tailboom. Draincocks are
provided for draining the filter, fuel control,
and engine combustion drain through a hose
vented to the bottom of the fuselage.

8

Fuel is delivered by the four interconnect-
ed boost pumps through their check valves
into the outlet line of the fuel cells; it by-
passes the expansion standpipe through the
filter and fuel shutoff valve into the engine-
mounted fuel control inlet (see figure l Fuel
Supply System). Check valves prevent reverse
flow of fuel back to the tank. Fuel pressure
transmitter is tapped off at the fuel control
inlet housing. The fuel shutoff switch and the
fuel boost pump switch are all located on the
console panel. ïre fuel quantity and fuel
pressure indicators are mounted on the pilotts
instrument panel.

The engine fuel system consists of the fuel
control unit, starting fuel solenoid valve,
starting andmain fuelmanifolds, self-purgrng
igniter nozzLes, vaporizer tube assemb[es,
combustion drain valve, and system controls.
The fuel control unit is a hydramechanical
control incorporating a preselected fuel flow
schedule. This control is capable of govern-
lng the gas producer (N1) rpm and the power
turbine (N2) rpm as well as providing com-
pensation for outside air temperature and
altitude.
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If you haue a questiott regartling
craft maintenance, send it along to
The Seruice Departntent's analysts
to answer i t .

setof characteristics. The only oneapproved
for use in this application is Type A. Other
types have a lower break-loose torque value
and are therefore not satisfactory. FSN is
8030-705-8530. - L. L.

A, wHAT Is THE FEDERAL SÏCIcK NUM-
BER FOR TIIE RESCUE SLING? (Appltes
HOK-I, HUK-I, H-434, H-438)

A. The Federal Stock Nurnber isR1680-b11-
27L2-L420. - A. D. C.

A, WHEN GREASING LAG PINS, THE
GREASE SEEMS TO DISPERSE OUTBOARD
AT TÏIE TOP GRIP BEARTNG SURFACE AND
INBOARD ON THEBOTTOMSURFACE. HO\M
CAN [/E ENSURE BETTER DISTRIBUTION
OF GREASE OVER THE ENTIRE AREA?
(Applies HOK-I, HUK-I, H-43A, H-438)

A, When greasing the lag pins with the rotor
blades in their normal droop, the conditions
described are quite apt to occur. Grease the
lag pins while supporting the rotor blades at
the tips. This procedure will give you 10070
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A. wHAT IS A coMMoN CAUSE oF HIGH
IDLE RPM AFTER A CARBURETOR
CHANGE? (Applies HOK-I, HUK-I, H-434)

A, Whena carburetor is changed theoriginal
idle rpm setting is sometimes made before
the engine temperature is up to normal. This
results in good idle rpm ,at below normal
engine fsmperature, but as the engine temper-
ature increases the idle rpmwill also increase.
Since a high idle rpm can a^ffect clutch disen-
gagement it is advisable to adjust the engine
idle rpm with the engine in normal operating
f6mperature range. Consult appropriate
handbook for procedure. - W. J. \V.

Q, wHar IYPE oF LocrïTE rs usED rN
THE ROTOR SHAFT INSTALLATION?
(Applies HOK-I, HUK-I, H-434)

A, T5rpe A, Color Red. Loetite comes in
many types and colors, each with a different
t 0
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UNWAY RESCUE at LARSON AFB

The J anuarg issue o! Rotor Tips briefl.g d,esuibed, hou the eforts oJ h.elicopter personnel
i.n an H-l9B aided in saaing the liaes of 70 uewnlen aboard, a B-52 which crash land,eil
at Larson Air Force Base in Washington. As a means oÍ qid,ing other rescue units in
their programs, Capt. Howard, J. Cochran, USAP, agreed, to a Rotor Tips' request
for a personal account oJ the missi,on d,escribi,ng the condilions encountered, anil the
a,ction taken.

-
Iwas in base operations with my copilot, lst Lt.

Donald R. Couhrre, when Capt. William Dysart, base
ops officer, received \ilord about the B-52. An alert
Federal Aviation Agency controller had notified Fairchild
AFB and LarsonAFB of the emergencyand Captatn D5rsart
notified us. He had alrea.dy called maintena^nce to get
the H-438 ready.

It took roughly five minutes to reach the helicopter, -
fire up, run through the checklist ard get airbome. we 

titl"t;'i'r"tïfÏÏ

Itair ta:<ied'r to the ramp in front of base operations where the fire suppres
sion kit had been positioned. M/Sgt. Samuel R. Hoar and T/Sgt. Henry M.
Ivey, fire/crash rescuemen, were waiting and jumped aboard as soon as
helicopter totrched the ground. We picked up the kit and headed out to
active runï'ay. Only about nine minutes had elapsed since we got the word.

Enroute to the runway aÍea, we ïvere notified by the tower that the B-5
would be landing in about 20 to 25 minutes. I asked the tower to relay
available irdormation. . . particularly number of crewmen, fuel vsm.aÍning
if weaponÊ were aboard. The tower came back with word that the B-52
10 crewmen aboard, no weapons were carried and that 126,000 pounds
fuel still remained. ïhere \Mas no accurate information available as to ex
tent or severity of damage to the B-52.

We reached the runway and started orbittung at about_ 3Q0 feet, left of
active runway, and continued this orbit urÉil the B-52 started its
approach. During this time I briefed the reseue team to stay.out of
wreckage until they were sure the rotor wash and fire suppression
wonld hold the flamesback. We also went over the locationof escape h
and information received from the tower.

The final orbit was paced to allow join-up with the B-52 at
ii{jltouchdown point and at approximately the same speed. We were gucc

in the maneuver and paralleled the plane down the runway until the end
U
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munication wtth the Fire Chief or other ground
units and we just didnrt lmow for sure that
everyone was out. By the time the ftre ha"d
engulfed the coclgit and we decided further
efforts were uselesg, the erew had evacuated
the plane and were onthelr way to thehospit-
aL.

Staying in positÍon so long did have a good
result; a fire truck was surrounded by burn-
ing fuel and we were able to blow the flames
away and thus help ground personnelsave the
truck from destruction.

The ErestÍon of hazards created by e><plo-
sions has also been asked on several occa-
sions. E:<plosions, if very severe, eould be
a hazard to the helicopter and crew. They
werenrt hazards in this particular operation.
We were moved back out of position but no
drastic recoyery actions ïyere necessary, and
we were able to refirrn to our original posi-
tion almost immediately. Chief Ribail re-
ported that having the helicopter move out of
position did create ahazard for his firemen
because the fire immediately rushed forward
into the area the helicopter had been keeping
clear with the rotor ïvash.

I donrt feel the lack of direct communlca-
tions with the ground units hampered thís.
particular operation, but it could have an ad-
verse effecton other rescues. We coordinat-
edour work withground unitsby visualmeans
and by the transmissions received from the
tower. Actually, the people on the ground
werebusy enough with theironm work without
having the added responsiïlHity of trying to
provide guidance for us. The addition of

direct commrrnications capabillty is desirable
and I belteve necessary. Fire/rescue units
on the ground will have to include a specific
person to stand by the radio and relay infor-
mation and instructions both ways.

Larson AFB received the H*438 s, first in
the Northwest, in October of 1960. Ser-
geant Hoar, Sergeant Ivey and I attended
the Stead AFB, Nev. , train:ing school during
August and September. Lieutenaat Couture
went to the school during September and Oeto-
ber. ïhe helicopter sectionts procedures and
operations are just like the ones taught at
Stead, and as we found by experience, are
both workable and practicable.

About training; we had conducted approxi-
mately adozen practice operations of various
t5rpes before the B-52 accident. Some of
thes e wer e for helicopter f light and fire/res cue
cre$rs, some included base fire department
crews andsomeincluded both of us, plus base
hospital personnel. ïbe 829th Medical Group
at Larson AFB has a very aetive training
program and they welcome every opporhrnity
to getmoretraining for theirpeople. Another
phase of training that has been important to
our unit is the technical training given flight
crews and maintenance personnel by John
ElUot, Kaman technical representative.
Elliot has gone out of his way to give assist-
ance, day or night, where needed. The train*
ing classes he conducts for base flight main-
tenance men has given them the 'tknow howrr
necessary to ensure our helicopters get the
best maihtenalrce and are readv to answer

' any call. K

\í

CAPT. HOWARD J. COCHRÁN, Pilot, was born
in 1926 and is from Tacoma, Wash. He is assign-
ed to the 41?0th Combat Support Group, 4170th
Strategic Wing (SAC), Larson AFB. A veteran of
15 years Air Force service, Captain Cochran has
3,500 hours flying time with 650 logged in heli-
copters.

1st LT. DONALD R. COUTURE, Copilot, was
born in 1934 and is from New BedÍord, Mass.
Lieutenant Couture entered service in 1953 and
was commissioned a second lieutenant through the
Aviation Cadet program in 1954. He is a qualified
pilot, navigator, bombardier and radar operator
with 1,500 hours flying time.

M/SGT. SAMUEL R. HOAR, Rescueman, was
born in 1912 and is from Akron, Ohio. He has 17
years service and is a professional firefighter.
Sergeant Hoar attended several firefighting schools
including the H-438 Firefighting School at Stead
AFB, Nev. He is currently assigned as NCOIC of
the Base Fire Department at Larson AFB.

T/SGT. HENRY M. IVEY, Rescueman, was born
in 1920 and is Írom Fairmont, N. C. Sergeant Ivey
entered service in 1943. He attended several
firefighting schools, both military and civilian,
including the Atomic Age course at Portland, Ore. ,
the Fire Marshal course at Texas .A&M and the
H-438 school at Stead-
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The helicopter unit at Larson Air Force Base in Washington re-
cently added a ncollateral duty" to the H-48Bts primary one of

rescuing personnel from downed aircraft.

TheHuskie, withMajorJ.R. Halpin, Capt. HowardJ. Cochran

and S/SgÊ. Lester J. Flint aboard, was dispatched to aid in re-

moving ice from the power llnes at nearby missile sites' From

eight to ten porrnds of ice per foot had gathered on the wires in
places and many areas were without electricity due to breakages.
Extra personnel hired by the poïver comparly were working sixteen

and eighteen hours a day using long poles to clear the wires. Many

of the homes in the Northwest are heated electrically-

After a tour of the missile sites, the helicopter crew proceeded

to a nearby town and continued the ice-elearing work until they

were fogged in. Then the helicopter was landed aad bedded down

for the night. The battery was removed and taken to a nearby ser-

vice station aad stored in a warm place. The following day the

helicopter returned to base-'roperation lcicleil completed.

Y

cation of forward stick. However, if the
oscillations were allowed to continue for too
long a period, (10-15 seconds), it then be-
came necessary to take off.

The first series of tests were done wtth a

taxi spring of 8,000 pounds-per-inch and it

was tbought at that time that a reduction in

sprlng rate would eliminate the problem.

However, Êpring rates as low as 980 pounds-

per-iach lvere tried with negligible effect on

mechanical instability. Analytical studies
were made to determine the cause of the

mechanical instability. From results of the

analysis it was determined that lateral stiff-

ness oÍ the gear and tire rilere of primary

importance and that the probable cause of the

mechanical instability being obtained in the

tests was the softness in the lateral direction

of the gear and tire.

Tests were then made on the helicopter to

verify the analytical results. Increasing the

tire pressure from 90 psi to 160 psi showed
an improvement in the results, but was not

suÍïicient. Side plates were then added to
the wheel and tire to further increase the
lateral stiffness of the tire; again improved
characteristics lryere obtained. However, in

this series of tests it was noted that appreci-

t 6

able lateral deflection of the gear still oc-

curred. Tests were then made with a stiffen-
ed gear which \Mas accomplished by adding a

third member to the gear as indicated in the

following schematic. Results of the tests

made on the stiffened gear and with 160 psi

in the tires showed that no mechanical in-

stability occurred.

,TRUNION

BRACE

TOP VIEW OF MAINGEAR

Using the information obtained from the
tests, and in conferences $rith Cleveland
Pneumatic To-ol Co., the present H-438
main gear was designed. Tests on the pro-

duction gear showed improved sidehill landing
characteristics over the type gear usedon the

HOK-I and H-434 helicopters. The H-438
helicopter with proper servicing procedure

for tire and interblade dampers \ilas found to

be free of mechanical instability for gross

weight conditions well above the 6,500 pounds

desigp weight condition. K

ADDITIONAL
MEMBER.
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RUGGED CANYON WALLS LOOK DOWN ON WRECKAGE OF L IGHT CIVIL IAN PLANE WHOSE INJURED
PILOT WAS AIRLIFTED TO SAFETY BY H.438 HELICOPTER CREW FROM LUKE AIR FORCE BASE.

A" injured teen-age civilian pilot whose
light plane crashed in a rock-strewn canyon
southwest of Flagstaff , Arí2., was airlifted
to saÍety afterward by personnel from Luke
Air Force Base flytng an H-438.

The wreckage, located at art altitude of
approximately 6,800 feet, was at the bottom
of the l0O-yard-wide canyon and 600 feet be-
low the canyon rim. Pine trees 60 to 80 feet
high covered the entire àrea. Si:rce there was
no place to land, a hoist pickup had to be
made. The helicopter pilot, Capt. Walter C.
McMeen, hovered the turbine-powered H-438
below the branch of a large tree almost 20
minutes before the piekup was made utilizing
a stokes litter. Thepilotof another helicopter
circling overhead said he could look down

through the branches and see the blades of the
H-438.

Captain McMeen, commandingofficer of the
Helicopter Rescue Unit at Luke, was accom-
panied on the mission by 2nd Lt. Richard
Laine, T/SS. William Eckert and Cecil
Richardson, Coconino County sheriff.

The rescue mission began aÍter the light
plane, piloted by Gary Duff, 18, of Loma
Linda, Calif. , entered the canyon and then
failed to gain sufficient altitude to clear the
rim. Duff suffered a broken leg in the crash.
Albert Tweedy, 19, of Cottonwood, who was
accompanying him, suffered a serious eye
injury, scratches and bruises. He walked for
five hours in order tb get help. A ground
rescue party followed Tweedyrs tracks back
to the wreckage. g

v

Reprints of "Svnchropter," the October Rotor
Tips ar t ic le  which dejscr ibes the theory and
oderation oÍ this twin-rotor design, are now
airai lable. Thev mav be secured Jrom either
a Kaman FielcÍ Serí ice Representative or by
writ ing to:

Customer Operations Section;
Field Service Department;
The Kaman A i rc ra f t  Corp . ,
O ld  Windsor  Rd. .
B loomÍ ie ld ,  Conn.
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