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The YSH-ZE Helicopter - A Erief Description

The H-2 is currently being used by the Naval Air De-
velopment Center (NADC; Warminster, PA), as a test bed
to develop improved subsystems for the LAMpS Mark l l l
Program under the overall cognizance oÍ Cdr Allan Kruger
with LCdr Tom Berger as Test Director. There are Dres-
ently two Kaman helicopters in the program undergoing
tests by NADC with Kaman personnel Íurnishing aircraft
maintenance support .  The purpose of  th is  ar t ic le  is  to
provide a brief description of the conÍiguration of these
aircraÍt and make some comparisons to the standard
SH.2F.

The YSH-2E aircraft shown in the photo appears very
similar to the SH.2F, with exception oÍ a different radome
for the radar. Closer observation, however, shows several
new or relocated antennas from the nose doors to the
tra i l ing edge oÍ  the ta i l  py lon.

ïhe primary external changes are as follows:
a.  The large radome insta l led under the nose houses

the APS-124 (XJ-5)  antenna.
b. The square boxes on the nose doors (4 units) are the

radomes for the ALR-47 Mod ESM system. The aft-
facing ESM antennas are housed in a structure
mounted on the t ra i l ing edge oÍ  the ta i l  py lon.

c. The radomes on top of the nose doors and on the
unders ide of  the ta i l  boom house the data l ink
antennas.

d.  Over the cockpi t  is  a new pi tot  tube and UHF blade
a nten na.

e.  An 8-uni t  smoke/sus d ispenser is  present ly  insta l led
on each side of this aircraft in the area of the ditch.
ing gear fa i r ing.

f .  The APN-205 doppler  ut i l izes a s ingle antenna in l ieu
of  the dual  antenna in the SH-2Di  F.  l t  is  mounted on
the unders ide of  the ta i l  boom in the same general
area as the Íormer antenna insta l la t ion.

The inside oÍ the aircraft is completely different from
an avionic  s tandpoint .  The most  marked change is  the
absence oÍ  the SENSO stat ion in  the aÍ t  cabin and in.
stallation oÍ 5 new equipment racks ín the cabin and aft
of Station 214.O.

4

by David c. Uitt i
H-2 Project Engineer

The aft cabin includes 3 equipment racks and the
standard SH-2F sonobuoy launcher.  The arrangement
sti l l  leaves the cabin doorway clear Íor rescue hoist opera-
tion. Two additional racks are located aft oÍ Station
214.0, one on either side oÍ the aircraÍt with a center
aisle to provide access to the tail boom. The accompany-
ing Table outl ines the basic avionic differences between
the SH-2F and the YSH-2E.

Installed in the cockpit is a completely new instrument
panel with a CRT-type multipurpose display which can be
used for TAC.NAV or radar Íunctions. (NADC has an ex-
tensive program to evaluate the 2-man crew concept.)
The lower console houses the keyset whích controls the
inputs to the display. The lower console also includes a
Data Information TransÍer Set (DITS) which handles con-
t ro l  o f  the UHF communicat ions,  OTpl ,  lFF,  Data L ink,
TACAN, and DF. Other control panels have been installed
on the canted frame and over the windshields.

The two aircraft have been updated with all of the
major  SH-2F a i r Í rame improvements inc luding the , ,101' ,
rotor system and landing gear strengthening. prototype
installations of bleed-air pressurization oÍ the auxil iary
Íuel tanks and ripple.Íire oí the sonobuoys have also
been incorporated. The aircraft have been certif ied Íor
take off gross weight of 13,500 pounds on the basis of
a structural demonstrations program conducted by Kaman
Aerospace.

NADC is currently f lying both aircraft in a compre-
hensive system development and evaluation program.
The program also includes extensive bench and ground
tests to optimize the computer programming Íor the TAC-
NAV system, integration of the new subsystems, and
general Íunctional tests. Flight tests are now in progress
to thoroughly establish the perÍormance of these sub-
systems as well as evaluate init ial tactical procedures Íor
use of these new systems. The test schedule also in-
cludes ship interface tests which wil l be held off Cape
May, NAS NorÍolk; the Autec Range in the Bahamas; and,
at sea. The tests are scheduled Íor completion late
th is  Ía l l .

KAMAN ROTOR TIPS
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Representatives oÍ the Sheikdom, Ras Al Lhaimah, along
the Persian GulÍ coast. learn about the small arms car-
ried aboard the ship. The Sheikdom was once head-
quarters Íor pirates who roamed the GulÍ. AÍter touring
the LAMPS helo, the Sheikdom's ruler, Íar left, indicated
his pleasure and stated that the USS Hewes was the Íirst
American warship ever to visit his country,

The USS Joseph Hewes (DE-1078) was the Íirst US
Navy Warship to rout inely  t ransi t  the Suez Canal  s ince
i t  was re-opened,  on 5 June,  1975,  by President  Sadat
oÍ Egypt. (The canal was closed due to damage and
sunken ships as a resul t  o f  the i967 Arab- lsrael i  War. )

HSL-32, Det 3, has recently been globe trotting in the
Indian Ocean,  aboard the USS Hewes (DE-1078) which
is home-ported in Charleston, SC. Lately these "gypsies"
of the US Navy have taken part in many exercises with
Íore ign ships deployed in the Indian Ocean and Pers ian
Gul f  as wel l  as making numerous goodwi l l  s topovers in
ports not often seen by American sailors.

While in Karachi, Pakistan, the USS Hewes with LAMPS
Det 3 aboard, participated in a two-day joint exercise with
several Pakistani Navy destroyers.

From Pakistan,  the ship t ransi ted the Indian Ocean to
Colombo,  Ceylon,  in  the far  southwest  corner  of  the Indian
Ocean. The Ceylonese local ofÍicials in Colombo held
formal receptions Íor these Íar-off visitors to cap off their
highly successÍul portcall. For this the crew received a
congratulatory telegram Írom the American Ambassador
pra is ing the USS Hewes and HSL-32,  Det  3 Íor  a job
"wel l  done."  Simi lar  messages were received f rom the
Commander,  Middle East  Forces,  and Admira l  Schear,
Commander-in-Chief, U.S. Naval Forces, Europe.

HSL-32 Det

Among First Through Reopened Suez

by Lt(jg) R. Michalske
HSL.32 PAO

With Colombo behind them, the ship set  out  across the
lndian Ocean headed Íor Djibouti, capital of the French
territory oÍ AÍars and lssas, which is located near the
Stra i ts  oÍ  Bab-El-Mandeb.  These st ra i ts  command the
entrance to the Red Sea, which is the passageway to the
southern end oÍ the Suez Canal. This French colony is
thereÍore strategically important to the Western all ies.
The Hewes received a warm and very Íriendly welcome
Írom our French comrades- in-arms.  AÍ ter  an a l l - too-
brief two and one halÍ days in port, the Hewes sortied
for a highly successful day oÍ exercises with the French
Destroyer Kersaint.

With the exercise completed, the USS Hewes passed
through the Bab-El-Mandeb Stra i t  and entered the Red
Sea,  enroute Íor  a shor t  two-day d ip lomat ic  cal l  to  J idda,
Saudi Arabia. As it entered Jidda Harbor, the USS Hewes
Í i red a 21-gun salute to the new k ing of  that  country,  and
received the same salute in  return Í rom the Saudi 's .  The
Amer ican communi ty  in  J idda welcomed the Navy crew.
After departure from Jidda, they unexpectedly encountered
some old friends - the French Frigate, Sufiren, with
RAdm Schweitzer, Commander, French Naval Forces,
Indian Ocean,  embarked.  The Admira l  accepted an in-
v i ta t ion to come aboard the Hewes v ia the LAMPS helo,
have lunch,  and to observe a Í i rs t -c lass Amer ican war-
ship operat ing at  sea.  In  a l l ,  he spent  a very enjoyable
3 hours before return ing to h is  Í lagship.

We can all look with pride and envy at these globe
trot t ing d ip lomats oÍ  goodwi l l .  Even in the midst  oÍ  such
uncerta in t imes in th is  hotspot  oÍ  the wor ld,  and wi th
our  NATO al l ies,  i t  is  reassur ing to know Amer ican sai lors
are st i l l  more than welcome to v is i t  such por ts .

3-Month-Old Child Rescued
Recently, Richard Bettis, the 3-month-old son of U.S.

Army Sgt Bettis, was brought to the 1lth USAF hospital
ín  U-Tapao,  Thai land,  suf fer ing f rom pneumonia.  The
clinical diagnosis at the hospital was congestive heart
failure due to decompensated cardiovascular status
(st ress oí  pneumonia and anemia) .  The medic ine needed
to treat this condition was not available at the hospital
so a call went out to the 40th ARRS Íor an emergency
medevac.

Det 12 responded with a helo and "Pedro" waited for
the s ick chi ld .  As soon as the boy was onboard the a i r -
craft, Capt Russell J. Spahr, pilot, l i fted the aircraft off
toward Bangkok. Assisting Capt Spahr was 2nd Lt Ken.
neth H. Charfauros, copilot; TSgt Ronald K. Allen, Í irst
crewman; and Sgt John M. Coiro, second crewman. ïhe
doctor ,  Capt  Louis Royal ,  a lso accompanied the chi ld .
When the helo landed at Don Muang, the tiny patient was
transÍerred to a waiting ambulance. Dr. Royal and TSgt
Al len accompanied the s ick boy to Commit  Hospi ta l  in
Bangkok. After the mission had terminated, Dr. Royal
notiÍ ied the helo crew that they had saved the child's l i fe.
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Recruiting For LAMPS-HSI-3O

by ENS D. K. Wright
HSL-30 PAO

Representatives Írom HSL-30 recently visited the Naval
Ai r  Technical  Tra in ing Center ,  Memphis,  TN. Possib le
future LAMPS personnel  at tending the Aviat ion Ant i -
Submar ine WarÍare Technic ian "A" School  were br ieÍed
on the LAMPS program and the SH"2F aircraÍt. A two
hour s l ide/movie and ora l  presentat ion was conducted,
followed by a walk-around inspection oÍ the aircraft. The
following day, indoctrination fl ights were given to 48
students.

The HSL-30 crew, composed of Lt Greg Mitchel, Lt
Jack Smith, AW2 Tom Mixon, and AWAN Todd Mack
generated a great deal of interest and enthusiasm Íor
the LAMPS program. lÍ the amount oÍ ínterest shown by
the students is  any indicat ion,  the LAMPS communi ty
wi l l  be receiv ing many qual i f ied personnel  in  the near
Íutu re.

I(AMAN ROTOR ÏIPS
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PROTECTIVE CLOSURES
E.L. Parmelee, Spares Paeknging Engr.

Recent infractions of standard Navy packaging practices have been reported to
Kaman in that plastic/rubber caps and plugs have been installed on hydraulic
system lines. open lines on an aircraft must be covered with metal closures
only...do not use plastie or rubber closures to seal open lines, hoses, or tubing
or aircraft system contamination may result.

Kaman's contractural agïeements with the Navy provide that all units which have
been flushed or contain a filling fluid shall have a tag affixed to the unit indica-
ting fluid type. AII fuel, hydraulic, oil, oxygen, pneumatic, etc., system compo-
nents, i.e. engines, pumps, regulators, reservoirs, hose/pipe assemblies, etc., shall
have all threaded parts, orifices and fittings capped with metal fittings only, con-
forming to Military Specification MIL-C-5501. when installing aluminum caps or
plugs, caution shall be exercised in the application/tensioning of same to preclude
shearing particles off of the softer metal fittings.

NAVAIR 01-1A-17 provides the following guidelines:

It is essential that caps and plugs of the proper size
and material be employed. Only closures of metal
construction conforming to the specifications listed
in Tables 13-1 and 13-2 are authorized for use in
sealing hydraulic system equipments, lines, tubing,
hoses, accessories and components. Plastic closures
may be used to seal electrical fittings and receptaeles
or other non-fluid openings where contamination is
not considered a problem.

CAUTION

In all cases, where there is a
ehoice between an internal or
external instaliation, use the
external type of closure.
Never blank off openings with
wooden plugs, rags, tape or
other unauthorized devices.

TABLE 13-1. CAP PROTECTIVE DUST AND
MOISTURE SEAL

TYPE APPLICATION
APPLICABLE

SPECIFICATION

Cap Flared Fitting

Rubber, plastic, or unthreaded type closures de-
signed to fit over open ends of bulk tubing and
hoses shall be used in accordance with their de-
sign function. Such closures shall not be used
as plugs and inserted into open lines, hoses, or
ports of hydraulic equipments.

Ensure that all closures are removed before in-
stallation of equipments. If an opening which
normally requires protection is found uncovered,
the part or assembly shall be cleaned and in-
speeted before installation or assembly.

TABLE 13-2. PLUG PROTECTIVE DUST
AND MOISTURE SEAL

Cap Beaded Hose

MIL-C-5501*
(Preferred)
or NAS 817

Connection MIL-C-5501*

TYPE
Plug

APPLICATION

Flared Tube End and
Straight Threaded Boss

Plug Flareless Tube End

Plug Flared Tube Precision
Type

Plug Pipe Thread

Plug Bleeder, Screw Thread

Plug Machine Thread 'O'

Ring Seal

Plug Bleeder, Screw Thread
Precision Type

APPLICABLE
SPECIFICATION

MIL-C-5501x
(heferred)
or NAS-818

or
AN 806

MIL-C-5501*
(Preferred)
or MS 21913

MS 24404

MIL-C-5501x

AN 814

MS 9015

MS 24391

I$MAN ROTOR TIPS

Cap Pipe Thread

Cap Assembly, Pressure Seal
Flared Tube Fitting

Cap Pressure Seal, Flareless
Tube Fitting

8

MIL-C-5501*

AN 929

MS21914

Plug Machine Thread MS 9404
AMS 5646
Preformed Packing
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KAMAN ROTOR TIPS TECHNICAL INDEX

Title

DRIVE SYSTEM (continued)

Main Drive Shaft Spacer
Main and Tail Rotor Drive Shaft Axial
Movement

Oil Cooler Blower Adapters
Oil Cooler Blower Shaft and Fan, Al-
lowable Axial/Radial Limits

Oil Cooler Blower, Troubleshooting/
Inspecting

Oil Line Grommets, Nacelle Station
216.0

Oi lPumpSnubberK6TST6 l -11  .  . . . .
SDG Oil System Quick-Disconnects . .
Tail Rotor Coupling Sleeves Inspec-

tion Criteria
Tail Rotor Couplings and Temp Tapes .
Tail Rotor Gearbox Vent Plugs
Transmission Oil Tank UH-2C1HH-?. . .

ELECTRICAL SYSTEM

AC External Power Cable Plug to UH-2
Aircraft Receptacle, Mismatch Pre-
vention

Aluminum/Copper Leads
ASE Amplifier Interchangeability . . . . .

ASE Amplifierlnterchangeability . . . . .
Auxiliary Battery Maintenance
Procedures

Auxiliary Battery Servicing Pro-
cedures

Aux tank harness and Connector.
Waterproof ing . . . .

Battery Start Capabilities . .
Chip Detectors
Chip Detector Lights, Flickering. . . . .
Connector Diagrams
Converter, Differences Between Posi

tive and Negative Terminals

Copilot Collective Stick Switchbox
Modification

Cyclic Stick Connectors, Pilot's/eo-
pilot's (HH-2C)

DG/DLG Battery Servicing
Electric Throttle Trim Pots
External Power Requirements
Fire Extinguisher Electrical Check-

out
Fuel Quantity Wiring
Generator Control Panels Seal

Title

ELECTRICAL SYSTEM (continued)

H-2 Lights, Support Items .
Inflight Refuel Switches - Caution . . .
Instrument Panel Light System
Landing Gear Control Schematic Cor-

rection
Main Battery Servicing Pack Ups . . . . .
Main Gearbox Oil Monitor Assembly,

Cause of Inoperative
Pilot and Copilot Cyclic Stick and Socl:-

et Assembly Connector; Installation/
Removal

Potentiometer Assembly Tolerance Re-
laxed

Pressure Switches
Rescue Hoist Up and Down Limit

Switches, Operation
Sonobuoy Circuit Tester .
Static Ground Wire, Installation On Tail

\{heel Fork
T-5 Thermocouple \{ire Lengths
ll5 VAC and 28 VDC Source of

Power

JULY 1975

Aug - Sept -
Oct 71 ELECTRONIC SYSTEM

Nov-Dec 70

Issue Date

July-Aug 73

May-June 72
Nov-Dec 71

Jan-Feb 77

Sept-Oct ?4

Nov-Dec 74
Nov-Dec 71
July-Aug 73

Mar-Apr 73
Sept-Oct 73
Sept-Oct 73
May - June -

July 70

May - June -
July 70

May-June 74

Mar-Apr 77

Jan-Feb 72

July-Aug 74
Jan-Feb 72
Jan-Feb 7l
Jan-Feb 73
Nov-Dec 71

Aug- Sept -
Oct  71

May-June 73

Nov-Dec ?0
May-June ?2
Jan-Feb 72
Nov-Dec 70

May-June ?3
Nov-Dec 72
Jan-Feb 74

Issue Date

Jan-Feb 75
Mar-Apr 71
Nov-Dec 73

Mar-Apr 72
Jan-Feb 74

Sept-Oct 74

Sept-Oct 74

Nov-Dec ?1
July-Aug 74
Aug - Sept -

Oct  71
Sept-Oct 72
Aug - Sept -
Oct 70

Jan-Feb 75

Nov-Dec 73

Jul-Aug 72

May-June 74
Nov-Dec ?3

Nov-Dec 73
Aug- Sept -

Oct 70
July-Aug 74

Jan-Feb ?5

Mar-Apr ?2

Jan-Feb 72
Nov-Dec 74

Aug - Sept -
Oct  71

ARL-54 (IDF 7.5) Wiring .
ASQ-81 Reeling Machine and Control

Panel Interchangeability
Avionic Systern Applicability
J1013C Interconnecting Box - KY28

Operation
Juliet 28 Installation and Operation . . . .

Magnetron Overload Voltage Check . . . .
LN-66HP Antennas, Interchangea-

bility .
LN-66 Power Supply Cover Interfer-

ence May-June 72
LN-66 Radar Maintenance Mar-Apr ?2
LN-66 Receiver-Transmitter Bracket

Removal/Installation
Remote Attitude Indicator Switching

Board .
T44-AB Shock Mounts - "Stiff"

FLIGHT CONTROL SYSTEM

ASE Directional Trim Strut Limita-
tions

l0

Azimuth Arm Installation . . . May-June 74
Azimuth Bar Damage Jan-Feb 70
Azimuth/Gearbox Installation . . . . . . . . Nov-Dec 72
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KAMAN ROTOR TIPS TECHNICAL INDEX
Title Issue Date

ROTOR SYSTEM (continued)
Flap Clevis Bolt Interchangeabil ity. . . . July-Aug 74
Flap Control Rod L-Crank July-Aug 72
Flight Control Rods Nominal

Title

ROTOR SYSTEM _ TAIL
Flapping Bearings
Flapping Bearing Tool .
Flapping Locks, Engage/ Disengage

RPM .
Pitch Bearing Lubri cation

Angles (UH/HH-2)
Applicability

Fold Changes
Installation
Interchangeability
Quick-Fold Procedures
Rigging Protractor
Rocking Pin Cap Throughbolt
Torque

Washer Stackup

MISCELLANEOUS

Fillet Radius - Countersunk Washers . .
FSN Converts to NSN
Inhibisol/Federal Stock Number . . . . . Mar-Apr
Maintenance Supply Tips . Nov-Dec
Red/Green/White Grease May-June
Self-LockingNuts, Torque Values . . . . Sept-Oct
Spares, LAMPS Packup - SH-2F

Peculiar Mar-Apr 74
Structural Hardware, Determining

Torque Jan-Feb 75
Weights of Components . . . Nov-Dec ?3

TO LATE TO CLASSIFY
The following lists those items which appeared in KRT
from March 1975 to date-

Aux Tank Jettison Cables
Check this Maintenance Incident
Combining Gearbox Support Rods
Drive System Components and

Applications
Fluid Leakage Rates
Intermediate and Tail Rotor Gearbox

Sight Gages May-June 75
Main Rotor Droop Stop Lube July-Aug 75
Main Transmission/Rotor Hub Attach-

Bolt
Main Transmission Support Assem-

bly Tubes July-Aug ?5
Maintenance Incident Answer July-Aug 75
Maintenance Procedure No Longer

Required

Lengths
Flight Control Systems Maintenance

Concerns
KAcarb Bearing Hardware Torques . .
KAcarb Self-Aligning Bearings,

Service (IMA/ORG.) Limits
Lag Pin Stretch Torquing Set,

Installation
L-Crank Bearing Replacement
Lead-Lag Pin Installation, SH-2F . . . .
Lead-Lag Pin Shimming Check
Main Rotor Blade Adjustment for

Autorotation
Main Rotor Blade Aluminum Doubler

Repair
Main Rotor Blade DamPer Barrel

Pin Plug, Torque
Main Rotor Blade Damper Leakage . .
Main Rotor Blade Flap Repair
Main Rotor Blade Fold StoP Bolt

Torque
Main Rotor Blade Folding Retaining

Assemblies
Main Rotor Blade Retention As-

semblies
Main Rotor Blade Retention Bearing,

Retirement Times
Main Rotor Blade Rigging Pro-

tractor, Positioning
Main Rotor Blade Tracking Actuator

Eccentric Shaft Nut Torque
Main Rotor Control Link/Hard-

wareStack'.tp
Main Rotor Control Rod, Fixed End

Dimension
Main Rotor Damper Applicabil ity . . .
Main Rotor Damper AssemblY to

Hub Hardware Torque
Main Rotor Damper Field Check . . . .

Main Rotor Hub Fatigue Life, Gross
Weight Differences

Main Rotor Hub Retirement Times . .
Main Rotor Tip Cap Screws,

P a r t N u m b e r s . .  .
Nut and Bushing Assembly, Disas-

sembly
Nut and Bushing Assembly, Seized . .
Retention PLI Washers

$odend Play Measuring Device
Rotor and Control System Compo-

nent Application . .
Rotor Blade Locking Arm Lube

Fitting
Tracking Actuator Attach Hardware . .

Tracking Actuator Speed .

t2

Nov-Dec 74

May-June 74
May-June ?3

Sept-Oct 72

Nov-Dec 71
Nov-Dec 7 4
Mar-Apr 74
Nov-Dec 73

May-June 72
Aug - Sept -

Oct 70
May - June -

July  70
Sept-Oct 7 4
July-Aug 72

July-Aug

May-June

Jan-Feb

Jan-Feb

Mar-Apr

Jan-Feb

Jan-Feb

Nov-Dec
Jan-Feb

7 7

70
75

Nov-Dec 71
Aug - Sept -

Oct  71

Nov-Dec 72
Nov-Dec

Jan-Feb

Jan-Feb 70
Jan-Feb 70
Mar-Apr ?0
Nov-Dec 70

Jan-Feb 74

Nov-Dec 71
Jan - Feb 72

Nov-Dec ?4

Issue Date

Sept-Oct 72
Mar-Apr ?4

Nov-Dec 73
Sept-Oct 72

Mar-Apr 70
Aug-Sept-

Oet 70
Sept-Oct 72
Sept-Oct 74
Mar-Apr 72
July-Aug 74
Mar-Apr 72
Nov-Dec 73

Nov-Dec 71
Mar-Apr 73

July-Aug 73
Nov-Dec 7 4

70
74
, ó
72 

1

74

7 2

7 3

7 3

n À

72

74

7 5

May-June 75
July-Aug 75
July-Aug 75

Mar-Apr 75
May-June 75

July-Aug 75

July-Aug 75
July-Aug 75

Mar-Apr 75
May-June 75

July-Aug 75

Pedal and Cyclic Stick Lock
Assembly

Starter Ground Hardware Stack-Up
Tail Rotor Drive Shaft Support

Bearings
Training Bulletins
uHFlDF, AN/ARA 25A, OTPI

Block Diagram
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MAIN LANDING GEAR FREE-FALL CHECK

The importance of checking the main landing gear for
free-fall cannot be overemphasized. Satisfactory free-
fall guarantees the gear will go down and lock in
event of a failure in the hydraulic system.

If, when checking free-fall, the gear fails to fully ex-
tend to the down and locked position, check the
following:

1. The landing gear actuator DOWN and LINKAGE
FAILURE microswitches for proper adjustment.
(The microswitch plunger spring force can prevent
the folding stay from going over center.) Adjust
the switches to indicate GEAR SAFE with the
folding stay overcenter and gear locked down.
Note: Assure that the gear is in fact locked
down by attempting to push it in the up
direct ion.

2. The spring box (bungee) on the gear for proper
operation. The spring box must be removed

. from the gear and compressed to assure that the
internal springs are operable. The unit is spring
loaded (200 lbs); therefore, care must be taken
when removing the installation hardware. (Sever-
al spring boxes have been discovered with severe-
ly rusted springs which restricted rather than
assisted the gear down movement.)

W.J. Wagemaker, Service Engineer

The landing gear actuaior for proper rig.

The landing gear hydraulic system for a restric-
tion such as a crimped line, flow regulator in-
stalled backward (arrow indicating regulated flow
must point toward the gear.)

The landing gear linkage for a mechanical re-
struction or binding. (Attaching hardware for
proper torque, swivel joints for freedom and
proper lubrication.)

J .

4.

5.

I

PRELOADED FLIGHT CONTROL STRUT, K651051

A recent report of "Intermittent Out of Track" was traced to free-play or backlash in the
longitudinal control strut assembly (one of the roof rods). The free-play measured about
3/16-inch and was caused by incorrect installation of the retainer nut, P/N K651053-11
shown in accompanying illustration. The nut must be installed snugly against the thrust
washer, otherwise the plunger assembly will chuck back and forth within the housing and
induce unwanted control input. Eliminating the free-play (turning the nut until it con-
tacted the thrust washer) cured the reported intermittent track problem.

14 . J. Wage maker,Service Ettgineer

/
PLUNGER
ASSEMBLY

THRUST
WASHER

SPRING THRUST ADJUST
WASHER NUT
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Most of us are aware of the multiple role assigned to
the Huskie hel icopter  as a Search and Rescue vehic le
and ut i l i ty  machine whi le  in  serv ice wi th the U.S.  Ai r
Force and Íoreign countries. A new role, one oÍ Íorest
Íire suppression, has been assigned to the Huskie by the
State oÍ Washington's Department of Natural Reso.urces.

Forestlands are one of our country's greatest natural
resources and protecting this vital product from destruc-
tion by Íire is a tremendous task. In the State of Wash-
ington, The Fire Control Division of The Department oÍ
Natural Resources has been tasked with the responsi-
b i l i ty  of  prov id ing protect ion Íor  more than 1.2 mi l l ion
acres of Íorestland. Mr. Paul E. Krauss, Supervisor Íor
the Division of Fire Control, has stated the average Íire
load is  i ,248 f i res which account  Íor  about  4,300 acres
burned each year.

Recognizing the helicopter's abil ity to place ÍireÍight-
ers, equipment, and water at the scene of a fire without
the r isk of  parachut ing to the ground,  the Department
of  Resources has inc luded four  medium-size hel icopters
in their committment to fireÍighting. Each helo is used
with a crew of men trained in the rigors of forest f ire-
fighting and assigned the action name oÍ "Helitack
Crews." During the Íire season, these crews are sta-
tioned with choppers at strategic locations throughout
the Íire-danger area. The helos are capable oÍ ferrying the
Helitack crews to a fire, then returning with 450 gallon
water buckets which are Íi l led and dumped directly onto
the fire. Ground crews and helo crews communicate
with each other and Base Operations in order to coor-
dinate their efforts.

The helicopter-carried water buckets are constructed
from fiberglass Íor l ight weight and each contains a gate
valve built into the bottom. Fortunately, the State oÍ
Washington has many beautiÍul lakes and rivers Írom
which water may be obtained to fight f ires. ln use, the
bucket, which is attached to the cargo hook, is lowered
to the water  and the gate valve opened.  When fu l l ,  or
at a level which the pilot feels is sufficient, the gate valve
is closed and the pilot brings the water to the fire, de-
positing it at the exact location which wil l do the most
good.  ln  the event  of  any problems whi le  haul ing the
water bucket, the pilot may release the bucket Írom the
cargo hook at any time.

Early in 1974, the Department of Natural Resources
was faced with a serious situation when the company
furn ishing the medium s ize helos they were us ing,  in-
formed them that  i t  was not  going to remain in  business.
The Deoartment  launched an immediate search for  re-
p lacement  hel icopters.  They learned f rom the U.S.  Gen-
eral Services Administration (GSA) that one type oÍ heli-
copter  was present ly  avai lable and the Kaman HH-43
"Huskie"  was soon to become avai lable for  purchase
through the Surplus Equipment  Program, According to

l6

A lïew Rotre

Forest Fire Suppression

Using The HII-43 Huskie

By David M. Rush
Field Service Rep

a spokesman,  the department  Íound:  " ln terest  in  the
Kaman Huskie developed quick ly  s ince i t  was determined
to be a powerful machine and appeared to have a good
military record insoÍar as efficiency and maintenance
were concerned." Due to this impressive record, the
Department decided to wait Íor the Kaman helicopter
instead oÍ accepting the helo available.

By mid May, it was becoming apparent that some fast
work was necessary since the helos were not yet made
avai lable by the GSA and the f i re  season was approach-
ing. The Department enlisted other government agencies
and s imul taneously set  up cont ingency p lans for  purchas.
ing serv ices such as Íuel  t rucks,  p i lo ts ,  mechanics,  water
buckets,  radios,  por table d ip tanks and other  equipment .
Fortunately, the Íire season was slow in starting and by
the second week oÍ July, seven HH-43's were Íerried Írom
Arizona to Olympia,  Washington.

Department plans were to deploy Íour of the aircraÍt
and Helitack crews to strategic locations, keep one at
Olympia as a backup, and delay activating the other two
aircraf t .  By July  1,  the Í i rs t  Huskie and crew was "on
stat ion,"  and by July  10,  a l l  four  were posi t ioned,  ready
Íor  the cry:  "F i re!"

Those familiar with the effod necessary to ready these
aircraft and get them deployed, cannot help but marvel
at the tremendous effort and Esprit de Corps shown by
the Department's personnel.

Although late in starting, the i974 Íire season was suf.
Í ic ient ly  d i f Í icu l t  to  thoroughly test  the Kaman Huskie
helicopter in its new role. The Department of Natural
Resources reports that the Huskie perÍormed its task
admirably. As of October 1, the aircraft had Ílown 368
hours on Í i re  suppression miss ions.  Responding to over
50 wildÍires, 1,851 water drops were made, each averag-
ing 250 gal lons,  Íor  a to ' ta l  o Í  462,750 gal lons of  water
dropped. Put another way, if the Deparlment were to haul
water  in  the usual  500-gal lon pump t ruck,  i t  would have
needed 925 t ruck loads and then had the oroblem of
getting the water to the fire in areas where there were
no existing roads. According to the Department, all re-
actions Írom the Íield were good. The Huskie proved to
be a quiet ,  s table,  wi l l ing worker ,  capable oÍ  complet ing
water drops with l itt le or no forward movement, thus as-
suring maximum use of the water-drop. The strength oÍ
the Huskie proven in the "On the job"  s i tuat ion were:
"High dependabi l i ty  and low maintenancé requi rements."

Fur thermore,  whi le  the costs are st i l l  be ing evaluated,
i t  is  c lear  they are Íavorable.  The in i t ia l  goal  was to con.
tinue the same level oÍ forest Í ire protection at no in-
crease in co.st to Washington's taxpayers. Early evalua.
t ion repor ts  ind icate costs wi l l  be less than the preceding
year 's  costs,  thus actual ly  saving money!  This year ,  the
Department  is  ready and feels  qui te able to handle the
fire season.
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Dynamic Antiresonant Vibration Isolator
DAVI Does It

The Dynamic Antiresonant Vibration lsolator (DAVI)
has been undergoing development here at Kaman and was
recently installed into a UH-1H helicopter Íor Í l ight
testing. The results were quite impressive as indicated
below.

The DAVI offers a degree of vibration reductíon which
cannot be achieved by conventional isolation and it is
ideally suited for passive helicopter isolation. Significant
Íeatures include:

A. Nearly 100/s isolation at a tuned frequency of
the DAVI. Tuning the DAVI to the predominant
excitation frequency of the rotor practically elimi-
nates the excessively high vibration level norm-
ally experienced throughout the fuselage at this
frequency.

B. lsolation insensitive to gross weight or CG changes.
Unlike conventional isolation, fuel usage and pay-
load changes do not affect DAVI.

C. Low Írequency isolation with low static deflection.
Relative deÍlection between the rotor and Íuselage
can be smal l ,  min imiz ing the coupl ing,  contro l ,  and
landing qual i t ies problems.

The fl ight test program recently conducted at Kaman
consisted oÍ  obta in ing base data Íor  the standard UH-1H
conÍiguration through a modest Í l ight envelope. This
envelope consisted oÍ hover turns, sideward fl ight, con-
trollabil i ty, autorotation, 45o banked turns, RPM sweep,
airspeed up to Vmax and out-of-track condition. This
envelope was flown at two gross weights: 8250 and 9500
pounds, with a near neutral center of gravity.

Following DAVI installation, the identical envelope was
Ílown and the Íl ight characteristics and vibration levels
compared. lt was Íound that:

A. The 2lrev airframe vibration levels (the predomi'
nant and tuned DAVI Írequency) were reduced to
a Íraction of the levels measured on the standard
a i rc raÍt.

by F. A. Foster
ChieÍ Test Pilot

4lrev and 6/rev Írequencies were reduced slight-
ly  whi le  1/ rev,  3/ rev,  and 5/rev Í requencies were
about the same.
Hover and autorotation, normally quite smooth in
the standard aircraft could be described as
"smooth as s i lk . "
Translational l i Ít vibratory characteristics were
improved, with a substantial reduction throughout
the whole translational Í l ight regime.
Vibration levels were also substantially reduced in
turns and roll reversals. In straight and level
fl ight, 2/rev vibration levels increased at speeds
above 100 knots, but remained less than half
those of the standard aircraÍL.
Fly ing qual i t ies remained comparable to the
standard UH-1H hel icooter .

The test program has now been completed with the
DAVI concept satisÍactori ly demonstrated on a fl ight
vehicle. Areas requiring additional testing have been
identiÍ ied and are being studied for Íollow-on programs.
When considering the merits oÍ such a device, it is not
diff icult to envision the potential to be realized from re-
duced vibration levels. Various studies oÍ airframe vibra-
tion levels in certain aircraft have shown that maintenance
manhours per-Íl ight-hour Íor repairs associated with
fatigue damage can be cut almost in half. Mission eÍ-
fectiveness wil l be enhanced by reduced crew Íatigue and
improved accuracy oÍ Í ire control systems. Costs and
weight oÍ design Íeatures to mitigate vibration effects in
prototype vehic les wi l l  a lso be min imized.

Already a leader in rotor technology, KAC looks forward
to providing this new vibration control concept Íor heli-
copters of the Íuture. For inÍormation about another rotor
innovation being tested by Kaman engineers, reÍer to the
Controllable Twist Rotor article immediately Íollowing.

B.

C.

D.

E.

F.

by H. E. Howes, CTR
Program Manager

Controllable Twist Rotor Completes 
.Wind 

Tunnel Tests
The Controllable Twist Rotor (CTR), Íeatured on the cover of this Rotor Tips

issue has recently completed the wind tunnel test phase oÍ the feasibil i ty demonstra'
t ion program Íor the CTR concept. The program, sponsored by USAAMRDL, Eustis
Directorate, was init iated In May t972 and included analysis, design, Íabrication and
substantiating tests culminating in the recently completed test in the 40 by 80 Íoot
wind tunnel at NASA Ames, Moffet Field, CaliÍornia. The CTR, as shown in this cover
photo is installed Íor testing on a Íull scale rotor test module which was developed
for high perÍormance rotor tests by the NASA Ames personnel.

The basic CTR concept evolved out of earlier study contracts, and is intended
to optimize the blade twist distribution, both collectively and cyclicly, throughout the
helicopter Í l ight regime. This is achieved by employing a torsionally-elastic rotor
blade uti l izing both conventional root and pitch horn control and the Kaman servo
Ílap. The test results show excellent correlation with the analytical predictions and
that substantial improvements in performance with a significant reduction of blade
and control vibration loads can be realized.

The wind tunnel test results are currently being evaluated and wil l be published
by the Eustis Directorate when completed.

The Íull scale rotor recently tested at the Wind Tunnel is scheduled to undergo
additional tests to expand the basic CTR concept to incorporate harmonic vibratory
Ílap control inputs. This program, called the Multi Cyclic Flap concept, is just one
of a number oÍ new rotor technology concepts being developed at Kaman'
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HSL.33

Changes C,ommanding Officers

Gdr John R. O'Boyle, Jr.

IMPERIAL BEACH, CA -  In  ceremonies held July  1
at  the Naval  Auxi l iary Landing Fie ld (NALF) here,  com-
mand oÍ  Hel icopter  Ant i -Submar ine Squadron L ight  Thi r ty-
Three (HSL-33) ,  changed Í rom the hands of  Commander
LaRon "L"  Stoker  to Cdr John R.  O'Boyle.  Guest  speaker
for the event was VAdm Emmett H. Tidd, officially ap-
pear ing in  h is  Í i rs t  change oÍ  command ceremony s ince
recently taking the post oÍ Commander, Naval Surface
Force, U.S. Pacific Fleet.

HSL-33 was establ ished dur ing July ,  1973,  in  a spl i t
f rom i ts  s is ter  squadron,  HSL-31.  The squadron miss ion
is to provide LAMPS (Light Airborne Multi-Purpose Sys-
tem) helicopter detachments onboard LAMPS-configured
ships oÍ  the Paci f ic  F leet ,  as wel l  as mainta in ing a sup-
port detachment at the Naval Air Station, Cubi Point,
Phi l ipp ines.

Commanding OfÍicer O'Boyle is a native oÍ Atlanta,
GA, who entered the Naval  Serv ice in  1958.  He is  a
Naval  Aviator  who,  in  addi t ion to Navy educat ional  in-
stitutions, has attended San Jose State College and the
Naval Post-graduate School, Monterey, CA. His tours oÍ
duty pr ior  to  HSL-33 inc lude shipboard deployments in
both the Medi terranean and Paci f ic  arenas in  addi t ion
to duty wi th Hel icopter  Ant i -Submar ine Squadrons 2,  8
and 10.  He a lso served on the staf f  o f  Commander,
Amphib ious Squadron Three as the Ai r  Tact ica l  Of f icer .

Departing skipper, Cdr Stoker, attended Utah State
Agr icu l tura l  Col lege in Logan,  Utah,  where he majored in

Aeronautical Technology. He enlisted in the Naval Cadet
Program in 1956,  undergoing h is  in i t ia l  f l ight  t ra in ing at
Pensacola, FL. He was designated a Naval Aviator in
September,  1957,  and completed h is  basic  hel icopter
t ra in ing la ter  that  year .  Cdr Stoker 's  in i t ia l  av iat ion as-
s ignment  was wi th Hel icopter  Ant i -Submar ine Squadron
One, in Key West, FL. He then served with Air Develop-
ment Squadron Six, where he wintered over as Assistant
Officer in Charge oÍ Det AlÍa at McMurdo, Antarctica.
Cdr Stoker was re-assigned to Helicopter Training Squad-
ron Eight, to serve as a Íl ight instructor and test pilot,
Ground Support OfÍicer, and Quality Assurance Officer.
Following this, Cdr Stoker saw tours with Helicopter
Combat Support  Squadrons One and Five,  Hel icopter
Ant i -Submar ine Squadron L ight  31,  and deployment
aboard the USS King and the USS Ranger.  Cdr Stoker
was the Íirst executive officer of HSL-33, following its
establ ishment  in  1973.  In July ,  L974 he assumed i ts
command as Commanding Of f icer .  From lmper ia l  Beach,
he wi l l  t ravel  to  at tend the Ai r  War Col lege,  Maxwel l  A i r
Force Base, AL.

HSL-33's new Executive officer LCdr John H. Mosser
was formerly with HSL-35 as Operations Officer. LCdr
Mosser has been involved with Navy helicopters since
June 1963,  having served wi th HS-8,  H5-6,  and the Naval
Air Engineering Test Center where he served as an en-
gineering test pilot for LAMPS.

I

Cdr LaRon "L" Stoker LCdr John H. Mosser




