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ïIIE.'COVER
Kaman-prod aced H H-4 i B, Il H -2 A, U H-
4SC and OH-43D in aeial rendez-
aotrs at NÁS Axagi, Japan, For actzal
plntograpb see page six, C.ooer b Doo-
ald D, Tidale, Serpice Pablications,
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Fuselage and tail assembly:
SmaII amounts of spruce and ply-
wood, the remainder being balsa
wood except for the windshield and

wiadows of cellulose acetate bute-
rate and the landing gear of 1,/16 inch
music wire and standard 3/4 inch
model airplane wheels.

FEATURES

The rotor systems used on both
models are identical to each other.
The rotor diameter is 25-L/2 inches.
Each of four rotor blades is 9-1/2
inches long, 1-5l8 inches cord tap-

- - 1

ering to 1-1,/8 inches in the last 3-
3,/4 inches of the tip. 'Ihe 3-3/4
inches tip sectionis alsowashed out
by carving and reaches a maximum
of -5 degrees twist at the tip. The
helicopters are stabilized by a
mechanismof my own designcalled
Gyro-Cyclic on each of four rotor
blades. The top and bottom of the
fuselage is left open to allow the
wash from the propeller to pass
through, unrestricted, to avoid said
prop-wash pushing down on the top
of the fuselage with a consequent
loss of lift.

t
READY TO LAUNCH

POWER

Both the Tee Dee . 051 or . 049
ard the Baby Bee . 049 manufactured
by L. M. Cox Co., have been used
on my helicopters. The engine is
bolted to the rotor system with its
propeller rotating in a plane parallel
to the plane of the rotor blades. The
engine is free to turn with the rotors
thereby powering it by torque re-
action from air drag on the pro-
peller. Since this is akin to a co-
axial type of rotor, no torque is
trarsmitted to the fuselage except
that caused by the friction of the
rotor mast. The domi:lant factor
aÍfecting the fuselage and causing
it to rotate is that ofthe swirlof the
propeller wash. This is counter-
acted by vanes imtrrcsed in the pro-
peller blast. Lift is supplied by
both ttre propeller and the rotor
blades. The maximum weight of
my rcopters is around 1I-l/2
ounces. However, I find about 9
ounces muchbetter inDenverrs thin
air.

ENGINE START INTO THE BLUE

HUSK]E  I I I FTIGHï  OPERATIONS
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FUSETAGE D!MENSION

Model Fuselage
width

Height  Iess Main rod
I  eno fh

Boom
Ieneth

Total
I  enofh

Vert ical  F in Hor izontal
stabiliz er

Over-all height
of helicopter

Huskie Pup s - 1  /  8 " 9-'l / 8'' l 6 !  |

Large Smal l

8-5 l8"
X

r - 3 /4u

9- r /2u3-r /2"
X

2-7 /  L6' l

Q r l

x
1  - 1  / ' t l

Huskie Pup
ilI

3-z  /  e " 4 " l 1 ).z',1 23" Height  4-5l8"
avg.  cotd I -3/4"

none a - 1  / t r r

-.-F +WARM UP BACK TO BASE+
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NO NEED TO BOLT OR CLAMP
Permonent Mounting Provision Íor lhe IJH-2 K604621 Rod ond Strut Fixture

-e.
<-2.0O

ajt4
F75

Figures 1 and 2depict permarent mounting bases {or
the K604621-101 aÍrd -201 rod and strut fixtures which
eliminate the need for bolting or clamping them to a
bench. The dimensions shown in figure 1 are required
to fabricate a base for the -101 Íixture. The slots pro-
vided allow installation of either the K654012 cyclic and
directional trim strut or the K652170 collective force
rod without unbolting and movingthe fixture. Dimensions
requiredto fabricate a similarbase foruse withthe -201

fixture are provided in figure 2. Both bases are to be
fabricated from 6061-T6 aluminum channel.
1. Fixture MountingInstructions - K604621-101(Figure 3)

(a) Drill and tap the existing fixture base plate as
shown in figure 4. (b) Secure the fixture base plate
with four AN4-64 bolts and four 4N960-416 washers.
Bolt heads must be down. (c) Secure the clevis por-

:  . t

tion of the fixture to the slots provided in the channel
with two 1/4-20 by 1-7/4-inch long carriage bolts.
The bolts must beinstalled so that the square portion
directly under the bolt head engages the slot of the
fixture. Secure the bolts with twoAN960-416washers
ard two 4N335-4 nuts. By loosening the nuts, the
clevis end of the fixture may be moved in or out, ac-
commodating either the force rod or trim strut.
Fixture Mounting Instructions - K60462 I -20 1 ( Figure 5)
(a) Mouat the screw jack portion of the fixhrre to the
channel usi-ng four AN4-74 bolts aad four 4N960-416
v/ashers. (b) Using f.our I/4-20 by 1-1l4-inch long
carriage bolts, four 4N960-416 washers, and four
4N335-4 nuts, secure the force gage mounting plate

to the channel.. The square portion of the carriage
bolt should be engaged in the channel slot.

2 . o

o

oRILL 6 TAB t/4-2AÍH'D.
(4  PLACES)
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"ÀNGELS" RENDEZYOUS-The cover wasinspired by thisunusual photographof four generations ofKaman-produced helicopters
hover ingatNASAtsugi ,  Japan. (Admit tedly,  afewl ibert ies weretakeninthenameof ar t . )  Fromright to lef tarearOH-43D
flown by lstl.t Dave Elpors, USMC, of VMO-2, Sub Unit One; a UH-43C piioted by Cdr Gus Bello, USN, aircraJt maintenance
officer; ard a UH-2 flown by Lt(jg) Dave Presnell, USN, of HU-1 Detachment 1. AII are based at NAS Atsugi. The HH-43B is
piloted by Capt Charles Carpenter, USAF, 36th ARS, Tachikawa AB, Japan. Since the first Kaman helicopter was placed in
service years ago, men and aircraJt such as these have participated in literally thousands of missions during which the lives of
hundreds of persons, military and civiliaa, were saved. (USN photo)
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Squodrons Report On

HU-4 In Double /l,lission
USS Wright. . . The crew of a

SEASPRITE from Det 85, deployed
aboard the USS Wright flew 250
miles through heavy overcast and
freezing rain to evacuate a sailor
with acute appeudicitis from the
USS Outpost. The ship was operat-
ing 400 miles offshore in heavy seas.
Later, that night, the same heli-
copter crew flew 150 miles from
the Wright to NAS Norfolk, Va.,
with the sick man. The detachment
is attached to Helicopter Utility
Squadron Four, NAS Lakehurst,
N . J .

LCdr Joe Gardner, OIC of Det
85, was pilotand Lt(jg) Pete Reber,
copilot of the UH-z. Richard B.
Hamlet and Raymond B. Sprouse,
AD2tsrwere crewmen on the double
rnission. They were accompanied
by a doctor from the Wright. The
helo first launched at 1300 and en-

countered the freezing rain 50 miles

ACTIVITIES

o

a

ABOARD ïHE WRIGHT- SEASPRITE attached to HU-4rs Det
85 is shownjust before launchfrom Ílight deck. In secondphoto
LCdr Joe Gardner, right, a:rd Lt(jg) Pete Reber, UH-2 pilots,
watch as LCdr Roberts, operations officer of the USS Wright,
oreDares to cut traditional cake baked in observance of 100th
Ianding. Commander Gardner is OIC of the detachment. Third
nhoto shows other members of Det 85. K:reeling, left to right
are,  H.J,Beaudry,  ADR3; W.J.Maxson, ADR1, crew leader;
T.E.  Pearey,  AMSAN; R.S.Burton,  AE2. Standing are J.M.
Crosswhite, ATAN; R. V. Kober, A-f,[l3; E. R. Bailey, AMSZ;
B. R. Monroe, ADR2. (USN photos)

SEÁSPR'TE

away from the carrier. It took
approximately an hour to cover the
125 miles between the two ships.
Sprousewas loweredto the pitching

deck of the Outpost inorder to assist
with the litter hookup and then Ham-
let and the doctor maneuvered the
Iitter into the helicopter. After
Sprouse was taken back aboard the
SEASPRITE, the return trip was
made to tle Wright. The carrier
began steaming toward Norfolk but
at 2000 hours it was decided to
launch again because of the patientrs

condition and low blood count. De-
spite the poor visibility, the 150-
mile trip to Norfolk was made with-
out incident and the sick man 'Í'ras

takento the hospital. The helo then
returned totheWright. Thecrew of
the SEASPRITE later received a

commendation from the command-
ing officer of the Outpost for "an
outstanding job under very adverse

conditions. rl

HU-2ln Night MissÍon
USS Franklin D. Roosevelt. . .

Two UH-2 crews from Det 42 aboard,
the Roosevelt recently participated
in one of the first night missions
involving personnel transfer in the
Atlantic. The detachment wa6 de-
ployed from Helicopter Utility
Squadron Two, NAS Lakehurst, N. J.

One SEASPRITE, rrAngel 23, 'r

was piloted by Lt J. D. Chilcoat and
Lt(jg) R. w. Knight. D. E. Wright,
AMS1c, and J. C. Hauser, AD2 were
crewmen. The other SEASPRITE,
rrAngel 22," was piloted by Lt W. B.
Lester and LCdr W. L. Richards
withW. W. Reece, as crewman. The
mission began for the two crews
when the giant carrier received a
eall for assistance from the USS
Robinson, a destroyer..  . .An ofï i-
cer suÍfering f rom appendicitis was
in need of immediate medical care.
It was decided a nighthelo transfer
would be faster and saJer than the
hi gh-line transf er originally planned
when the two ships met. The heli-
copters took to the air and, flying
almost completely on instruments,
made contact with the Robinson a
halÍ-hour later.

Angel 23 moved in arrd deposited
Hauser on the destroyerrs fantail,
then Angel 22 made its approach
and dropped a stokes basket stretch-
er to the deck. Hauser moved the
ailing officer onto the litter and
rigged it for return to the hovering
Angel 22. With the patient saÍely
aboard, Angel 23 then recovered
Hauser and both helicopters re-

turned to the Roosevelt.
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Il gou lnoe a question regardin4 Kamnn Airuaft
muintennrne, send, it alonq to Rotor Tips. The Serrice
Departm,ent's en4irwers will, be glail to ansuter it.

(1. (Applies HH-438, UH-2, OH-43D, UH-43C) IS
THERE A WAY OF REDUCING THE EFFECTS OF
ACCUMULATED STATIC ELECTRICITY ON PIÁSTIC-
FACED, LOW TORQUE METER MOVEMENTS?

A, Yes. The annoyingeÍïects of static electricity build-
up on meter movements, such as poor repeatability on
low ranges, the pointer sticking to the meter face plate,
and reduced meter sensitivity, can be reduced by the
application of a commercial anti-static solution called
|TSTATNUL. I' This solution is manufactured by the
Westonlnstrument Division of Daystrom Incorporated of
Newark, New Jersey.

A. Sovord, Service Engineer

A. (Applies HH-438) IF THERE IS TOO MUCH FRIC-
TION ON THE COLLECTIVE STICK, YET THERE IS NO
PRESSURE ON TTIE FRICTION DEVICE ON THE STICK,
WHAT SHOULD BE DONE?

A. Check the friction device on the collective timiter.
If thewashers are burred, they willincrease the friction
no matter how loose the torque on the nut. Best field fix
is to stone the edges of the washer and reset the friction
per -2 instructions.

W. t. Wogemokcr, Scrvicc Enginccr

a, (Applies UH-2) CAN AN ERROR STILL E)ssT IN
THE FUE LQUANTITY SYSTEM AFTER CALIBRATION ?

A. Yes. IÍ the calibration of the TF20-1 capacitance
type liquid system test set has not been checked. The
test set has a built-in capacitance indication calibration
feature which allows verification oÍ indicator accuracy.
An error of only 3 micro-microfarads may cause the
indicator to drive off scale. To preclude this type of
error, insure that the test set has been calibrated prior
to use' 

J, J. Mckohon,service Engineer

(AppliesHH-438) HOTff SHOULD THE DATA PLATE
THE TAIIS BE REINSTALI,ED?

A. D^ta plates can be installed with pliobond cement
andcherry rivets. Be sureto use softaluminumwashers
on the cherry rivet tails to prevent rrpull through. rr

a. (Applies HH-438) WHAT IS THE STOCK NUMBER
FOR THE RESCUE SIJNG?

A. ttte correct stock number for the rescue sling is
4240-565-0239, part number ARS 001, MÍg. Code 02694.
According to the H4-1, Federal Supply Code of Manu-
facturers, the sling is manufactured at Orlando AFB,
Fla. The stocknumber forprocuring a200-pound dummy
for practice hoist work is 1670-491-0976.

W. J. \t ' logemokat, Setvice Engíneer

(1, (Applies HH-438) CAN BEAR PAWS cAUsE TTIE
HEIICOPTER TO TURN?

A, Yes, the bear paws may have an effect upon the
flight characteristics of the helicopter. IÍ, for example,
the left forward bear pawis tilted forward it may create
enough drag to turn the aircra.ft to the left. The main-
tenance maaual should always be followed when installing
bear paws to avoid the possibility of this occurring.

Y,l. J. tt{ogemoker, Service Engineel

a. (Applies uH-z) ARE THE P/N PD854 AND PD832
ZURN COUPLINGS IN THE TAILROTOR DRIVE SYSTEM
INTERCHANGEABLE AND HOW DO YOU TELL THEM
APART?

A. fnu two assemblies are not interchangeable. In
order to allow for moÍe axial movement in the PD854
coupling, the sleeve, P/N 319?8, was made 0.153 inches
longer than the PD832 sleeve, P/N 302?3. To make it
easy to visually identify the PD854 coupling, a slot was
machi.ned into the end of the hub, P/N 319?9. When in-
stalling this coupling, be sure that the sleeve and hub
serial numbers matchand that it is installed onto the oil
pump shaft with the slot and the pin engaged. The pin is
shown in NAVWEPS 01-260IICA-4-2. Failure to assem-
ble and install the PD854 coupling correctly can result
in the bottoming out of the hub in the sleeve. This con-
dition will result in an overheat condition and,/or vibra-
tion.

F.  E .  A l len ,  Serv ice  Eng ineer

Q. lAppliesHH-438) WHAT IS THE NOMENCLATURE
AND PART NUMBER OF TIIB STRIPS OF MATERIAL
TO WHICH THE SOUNDPROOFING IS ATTACHED?

A, This material is lcrown as Velero Strip, P/N V320-
1(80)-?5-5401424. It is manuÍactured by American
Velcro, Inc., of Manchester, N.H., and may be ordered
directly from the manuÍacturer.

W. J. Wogemoker, Scrvicc Enginacr
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X s modern hydraulic systems become more complex,
the control of contamination becomes more critical.
Hydraulic fluid contamination problems in Kaman AircraÍt
helicopters were practically nonexistent until the auto-
matic stabilization system requirement was established
for the UH-2. Earlier aircraÍt, such as the OH-43D,
utilized hydraulic power only for wheel and rotor brake
systemswhich were, by and large, immune tocontamina-
tion when compared with the complex, mo4e sensitive
servo systems used today. Through the evolution of the
UH-2 servo system, Kamaa has been continually improv-
ing methods and procedures for contamination control.

Since the difficulty in controlling contamination is
directly related to the complexity of the system, this
article will emphasize in some detail the operation of the
UH-2 servo system, how it is a-ffected by contamination
aad how, through efficient filtration and maintenance
practices, the level of contamination can be maintained
within saJe limits.

Contamination of hydraulic fluid is defined as any
foreign matter present in the fluid, and is measured by
the size and number of individual particles per unit
volume. Normally, a fluid sample of 100 cubic centi-
meters (approx. 3.5 ounces) is analyzed; therefore, the
contamination level is given as the number of particles
per 100 cubic centimeters of fluid. The size of the par-
ticle is measured in microns which is the standard of
measure used throughout the filter industry,

In order to appreciate the problemof controlling con-
tamination, an understanding of the relative size oJ a
micron is necessary. One micron is equal to approxi-
mately four, one hundred thousandths of al inch (0. 00004) .
Agrain of ordinarytable salt is onehundred times larger
or four thousandths of an inch in diameter, Talcum
powder, measuring only 10 microns in diameter, is the
approximate size of the particles we are most concerned
with. Since 40 microns is considered to be the smallest
particle visible to the naked eye, it is apparent that the
contamination causing the greatest concern will not be
seen. The larger particles seen elinging to the outside
of a filter element, although still eause for concern, will
neither pass through Bor clog the filter. This means that
even though a visualinspection of a filter or fluid sample
indicates no obvious contamination, tens of thousands of
particles, 40 microns and smaller, may be present.

The effects oÍ contamination are felt to some degree
by all components within the hydraulic system. Close
tolerance component parts are naturally more suscepti-
ble to failure or malfunction due to contamination than
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those whosetolerance and operation is less critical. The
following are examples of the results of excessive con-
tamination within the UH-2 hydraulic system:

a) Electro-hydraul ic servo valve - The servo valves,
which convert the electrical signals created by the
ASE system into fluid power, are the system compo-
nents mcist susceptible to contamination problems. In
order to meet the sensitivity requirements of the ASE
system, ultra-fine tolerances are maintained in the
machining of internal parts of the valve. Each valve
incorporates l ts own fr l ter which, in some cases, has
becomecontaminated to the point that thevalve was al-
most completely starved of hydraulic pressure, render-
ing that portion of the ASE system inoperative.
b) Reservoir filter - The hydraulic reservoir contains
a l0-micron filter which filters all fluid delivered to
the pump. In a few cases this filter has become clogged
to the point that the pump has been starved of fluid and
system pressure was lost.
c) Hydraulic pump - The pump is of the variable flow,
constantpressure type, which relies on a compensating
piston to regulate the flow in proportion to system de-
mand. Contamination has caused this piston to stick,
producing pressure fluctuations which rendered the
entire system inoperative.

The eleciro-hydraulic servo valve in the ASE system
is the point in which the electrical signals created by the
various ttblack boxesfi are converted into hydraulic power.
This power orpressure is directed tothe appropriate side
of a cylinderpistonwhich, in furn, applies an inputdirect-
ly to the aircraftrs primary flight control system. The
UH-2 utilizes two types of servo valves, fast (lateral
channel) and slow (collective, longitudinal, and direc-
tional channels). The fast aad slow classifications refer
to the gain or response of the valve to a given electrical
signal.

To understandthe effect ofcontamination onthe servo
valve, its operation and working clearances must be
appreciated. Figure 1 schematically illustrates the type
oÍ servo valve used in the UH-2ASE system. This figure
depicts valve operation with equal electrical cuirents or
signals applied to valve coils. This state is commonly
reÍerred to as rrnull. rr With the valve in this state and
ASE engaged, fluid at 1,000 psi is flowing into the pres-
sure port rrP. tt The fluid passes through the servo valve
filter and enters both ends of the spool and sleeve section
of the valve. Here the pressure is reduced to approxi-
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malfunction. In this case, the contamination has usually
been driven deep into the wire mesh and it is difficult to
remove sufficient amounts to make cleaning practicable.
For this reason, a differential pressureindicator is pro-
vided on the pressure line filter to forecast contamination
buildup so maintenance personnel carr take action far
enough in advance to prevent a possible malfunction. The
filter should be inspected daily for a red button which
will pop up indicating filter contamination. The indicator
is set torrpoprr at 100 pounds differential pressure, when
contamination is neither extensive nor deeply imbedded
in the mesh and the filter car be quickly and easily
cleaaed. There is no such indicator on the reservoir
filter so it must be removed and cleaned periodically
(240) hours to insure proper operation.

AJter cleaning a filter, maintenance personnel must
conduct a 'tpressure droprr test to determine the degree
of cleanliness, and a'tbubble pointrttest to insure that no
pore opening is larger than the rating of the filter. Dur-
ing cleaning and testing, the equipment and fluids used
must bekept clean for, obviously, thev canbecome prime
sources of contamination if not properlv maintained.
Unless proper precautions are observed, the fluid used
in the cleaningequipment may be dirtierthart the hydrau-
Iic fluid which originallycontaminated the filter. Ideally,
the cleaner should provide 2-micron absolute recirculated
fluid.

Having an appreciation of the size and habits of the
culprit causingtrouble in thehydraulic system, it is easy
to understandwhy the simple actof changing a component
ca:r introduce contamination into the system. Ordinary
atmospheric dust averages 5 microns in sizet Therefore,
even during manufacture and operation of the hydraulic
system, contamination is continually being either added
to the system or generated by it. Ordinary component
wear within the system, such as that which occurs within
the pump or windshield wiper motor, is a prime cause of
contamination generation within the system.

Kaman AircraJt implements ard maintains rigid con-
trol over theconditions under which thehydraulic system
components are manufactured, assembled, and tested.

TABLE 1

Maximum Contamination Level For UH-2 Hvdraulic Svstem
Particle Size
Fibers
5 -10 Micron
10 -25  ' r

25-50 ' ,

50 -100
100 +

t 4

No, of particles per 100 cc sample
Record
1 6 , 8 5 0
4 , 0 2 0
580
83
8

Subsequent to component instal.lation in the aircraft, the
system is flushed using clean (see table one) hydraulic
fluid until an analyzed fluid sample proves contamination
to be within sa-fe limits. In order to maintain contami-
nation within these limits, however, mechanics must
exercise extreme care whether replacing a simple hose
assembly or the complex servo valves. The importaace
of cleanliness when working with either the aircraft
hydraulic system or the local hydraulictrjenny" calrrot be
overemphasized. One contaminated aircra.ft or jenny is
comparable to the schoolboy with measles--it won't be
long before everyone is inJected.

Sound trouble-shooting procedures as well as good
maintenance practices are necessary for the proper
operation of the hydraulic system. Contamination should
be suspected when any of the following symptoms arise:
a) loss or fluctuation of system pressure, b) aircraft
oscillations when operating withASE engaged, and c) still
or sluggish "control feel" when operating urith either
hydraulic boost or ASE engaged. In any case, whencon-
tamination is suspected, a f luid sample should be immedi-
ately subjected to a laboratory aralysis. If the analysis
indicates excessive contamination as the cause of the
trouble, the system must be flushed and all filters re-
placed.

The first (and by far the most important ) step in
flushing the hydraulic system is tg_insure that the hvd
Iic power supplv or iennv contains clean (see table one)
fluid and serviceablefilters of at leastb microns capacitv.
1) Apply1500psi hydraulic pressure to the aircraft using
a clean (see table one) jenny. 2) Engage hydraulic boost
and continually cycle the cyclic and collective sticks and
the rudder pedals. Do not engageASE. B) Cycle all other
hydraulic components periodically for one hour. 4) Re-
place all filters ineluding those in the servo valves and
the accelerometer.

It should now be clear thatunless every precaution is
taken to maintainclean hydraulic oil, the problems which
arise will result in eostly filter replacement and/or air-
craJt down time. The following dots and donrts should al-
ways be kept in mindwhen workingwith hydraulic systems
oÍ arty kind:

DO

1. Analyze hydraulic jenny fluid regularly.

2. Analyze hydraulic fluid from aircraÍt system
whenever contamination is suspected.

3. Use lint-free cloths when working with open
hydraulic components.

4. Keep lines and components parts tightly capped
and sealed until just before installation.

5. Use only clean tools during assembly and dis-
assemblv.

1 .

,.
3 .

Á

5 .

DONIT

Use hydraulic fluid which has been stored in
an open container.
Assume that any hydraulic fluid is clean.
Leave components elrposed to the atmosphere
during storage.
Use any material other thaa MIL-H-5606 as
thread lubricant on line connections.
Disassemble components in dust-Iaden atmos-
phere.

I
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O|her importonf oreos of "Rouline Moinfenonce" ore
,NSPECI IONS ond  PART/COMPONENI  REPTACE-
MENI. Ihe following informotion ís concerned wilh
lhese two subjecÍs.

INSPECTIONS

There has been much published recently about the
manyaspects of QualityControl, which seeynsto be re-
lated to every'thing connected with aircraft operation.
In this section we w'ill deal prirnerily with that portion of
Quality Control that usually rests with the line main-
tenance personnel, namely, the daily and periodic in-
spections. Even in those activities that use specially
assigned inspectors for the periodic inepectione, certain
basic points are worth reviewing and stressing.

1. Follow the book! Take sufficient time and don't
short-cut. There are too maÍIy repeated reports
of problerns croppingup in obvious places shortly
after a presc ribed inspection has been completed.
As boring and repetitious as many inspection
iterns and procedures mgy seem, it must be ap-
preciatedthat they were coneeived and reviewed
by higbly qualified personnel with a thorough
understanding of the equipment involved. Omis-
sions or changes should only be permitted after
official analysis and approval.

2. Develop a good knowledge and understanding of
the various parts of the equipment. Learn the
critieal areas or those more susceptible to
problerns and place particular emphasis on them.
Helicopter systems deserving particular atten-
tion are the rotor systems, drive systems and
control systems. Flight control system inter-
ference can be determined by what is commonly
lmown in the trade as ttboxing the controls. rt

This involves placing the collective stick at both
extreme and significant intermediate positions
and while in each position, moving the directional
pedals and cyclic gtick to all extreme combina-
tions. Binding or roughness so determined
should be investigated further.

3. Be systematie to insure full coverage and facil-
itate compensation for interruptions if they

t ó

+ .

5 .

6 .

7 .

Porl lV

should occur. Many helicopter inspectors find
the major systems most convenient forthis pur-
po6e.

Pay special attention to the security of doors,
panels or any component that could become de-
tached in flight. Rotor collision with such loose
objects can easily result in strike damage.

Use propertools and equipment. A good inspec-
tor will insiston adequate stands, ladders, etc.;
lights; mirrors; magnifying glasses; and meas-
uring equipment when required. In addition, the
availability of crack-detecting material such as
Dychek is amust when suspicious areas require
more than visual analysis.

Place particular emphasis on all safety and tor-
que requirements, especially on helicopter rotor
and control systems. Insure that incorrect at-
tachment hardware installation or method of
saÍetying do not cause interference between
closely positioned components.

Learn to identify telltale signe of impending
trouble, such as excessive leakage (fuel, grease,
oil) from a speeific area; discoloration or finish
blistering (including cadmium plate) usually in-
dicates an overheated condition; black lines on
an alurninum surface can indicate initiation of
crack; whitish color under fiberglass indicates
void; white crazing line indicates crack or sur-
face failure; defects such as lines in finish,
especially on fabric or wood, can foretell of
cracks developing underneath; buckled or dis-
torted skin* indicates possible damage under-
neath; rubbing or chafe marks indicate something
has shifted, etc.
Use other senaes in addition to sight. Sound is
quite useful in detecting voids or unbonded con-
ditions. Such checks are usually performed by

*One effective method of detecting defects on a
flatsurface suchas the top or bottomof arotor
blade is by checking with light shined on the sur-
faces atan angle. (Sunlight can often beused if
angle of rays is reasonably adequate. ) Any sharp
shadows so created indicate skin discontinuity
that should be investigated further.

I
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DONALD P. ALEXANDER
RICTTARD FAII{ 

.

HOMER HELM
WAYNE ZARLING
NAAS Ream Field, Calif.

, , , .  ' :  .

WILLTAM C. BARR
Morocco

JCHN D. ELLIOTT
Tachikawa AB, Japan
Osan AB, Korea
Clark AFB, P. L
Naha AB, Okinawa
Misawa AB, Japan
Itazulie AB, Japan

HORACE FIELD
Burma

. :

CTJNTONC. HARGROVE
Pakistan

FRANK HEFFERNÀN
NAS Barbers Pt. Hawaii
NS Midwav Island

:

JACK L. KING
HSNRYJ. TáN253
NAS Atsugi, Japan
NAS Cubi Point, P.I.
NS Sangley Pt,  P.I .

JOHN R. IÁCOUTURE
VMO-6 Camp Pendleton, Calif.

ROBERT I,AMBERT
Torrejon AB, Spain
Moron AB. Spain
ZaragozaÀB, Spain

DONALD LOCKRIrcE
O&R NAS North fsland, Calif.

B ILL  MAGNAN
NS Ma5,port, Fla. :

O&R, NAS Jacksonville" Fla.
NA$ Sanford, Fla. '.

,
IVILLTAM C. MORRIS
NA$ Norfolk, Va.
NeS Oceana, Va.

.  a  - .

RICHARD A. REYNOLM
Ramstein AB, Germany
Toul AB. France
Spangdahlem AB, Germany
Hahn AB, Germany
Laon AB, France

DAVID M. RUSH
GORDON FICKES
THOMAS C. LEONARD
MARTIN \ryHITMORE
PAUL WHITTEN
NAS Lakehurst, N.J.

JACK E, SNTITH
Colombia

DONALD TANCREDI
0kinarva

TERRELL  C .  TURNER
Thai land

ROBERT I. WII.SO}i
Wheelus AB. Libva
Aviano AB. Italv
Cigli AB, Thrkey
Incirl ik AB, T\rrkey

PITOï RFPRFSENTATIVFS
JACK C. GOODWIN
liAS Lakehurst, N.J.
C. RAY MACMILI.AN
NAÁS Ream Field, Calif.

TOGISïIC REPRÊSENTATIVES
\A/ILLIAM C. SOFIELD
NAAS Ream Field, Calif.
JOHN W. HENDRICTiSON
NAS Lakehurst"  N.J."  

' :

cu.3ïolvtER
G. D, EVELAND, Supervisor; l{. G.

OPERATT('}IS AECTIOH

WELIS. Asst, Superrisor, Field $enice Representatives.


