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Ro to r  T i ps  i s  pub l i shed  by  t he  Cus tomer  Se rv i ce  Depa r tmen t ,
Kaman  Ae rospace  Co rpo ra t i on ,  B lbomf i e l d ,  Conn .  06002 .
The  ma te r i a l  p resen ted  i s  f o r  i n f o rma t i ona l  pu rposes  on l y  and
i s  no t  t o  be  cons t rued  as  au tho r i t y  f o r  mak ing  changes  i n  a i r -
c ra f t  o r  equ ipmen t .  Th i s  pub l i ca t i on  DOES NOT i n  any  way
supe rsede  ope ra t i ona l  o r  ma in tenance  d i r ec t i ves  se t  by  t he
Armed  Se rv i ces .
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An SH-2 is shown on a recent training flight.
The San Diego-Coronado Bridge is in the back-
ground.

Kaman Service Representat ives New Weather Recon System for Air Force
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NOMINATED FOR AWARD - AW2 Carl Atkins, HSL-35,
has been nominated for the Aircrewman oÍ the Year
award. An instructor and Training Petty Officer for air-
crew in HSL-35 LAMPS. Atkins has over 500 hours in the
H-2.  He entered the Navy in  October 1970,  received h is
wings in February L972 and was an instructor tor H-2
aircraft unti l April 1973. A graduate of Oregon State
University, Atkins has a B.S. degree in Zoology and, on
completion of his Navy service, he plans to work Íor a
Masters in  Mar ine Bio logy and to pursue h is  hobbies of
scuba diving and underwater photography.

RETIRES - After 19 years oÍ service, AWl Wayne Jones,
HSL-35, has retired from the Navy. He was instrumental
in organizing and implementing the LAMPS AW Operator
training course. Designated the first CNAP NATOPS
Evaluator in SH-2 aircraft, he also played a major role in
the implementation of a NATOPS program in the HSL
communi ty .  Jones,  who was made an a i rcrewman in
January 1973 in HH/SH-2 aircraÍt, logged a total of
242.4 hours in the H.2. His total Ít ight hours in his
Navy career  add up to an impressive 10,291.2.  In  the
photo, he is shown receiving the well wishes oÍ C.O. CDr
J.  L.  Vanat ta,  whi le  LCdr Kisel jack looks on.
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ON SIX-MONTH DEPLOYMENT - The crew of Det I
deployed aboard the USS Fanning: (standing) Af2
Richard Mayo; AMHC Curtis Venable; AE3 Robert Kuech;
ADJ2 Bruce Maier; AW2 Raymond Murphy; AX2 Archie
lrvin; Ens Peter Rothwell; Lt Robert HoÍstetter. OINC;
(kneeling) ADJ3 Charles Graves; AWAA Steven Markle;
AMH3 Wi l l iam Mart in ;  AE3 Dennis Clay;  and Lt  Robert
Tu ru nen.

::ï
: i

ï:. ë.

*':

KAMAN ROTOR TIPS



il6r 'lsn9nu-^lnt
'uoslcupuaH uqor e^tleluesaldeu cvy pue ,cNlo 

]a0 'qod Árrel ]l 'ueee urol ll 'spletl aceroH e^tlpluesaldau
OVy 

'Álauuo3 axl!,11 (3[) tf are (1q8u 1e) oloqd aq] ul
umoqs 'Z-H eql ut srnoq gggl 3ur33ol lol pJeMV ]oltd
s,uorletodlo3 acedsoley uetuey aql pa^teoal ueag [uol
il '),llou alllll eql pleoqe pleq satuot!ara3 raqlo ul

,,'a}l|p
palepunut '^ orleu e uoj] suetstunl 6LZ Io an3sal aql
ur paledrcrl.red'Á1leuor1ppy 'seuualue pue saall ,soutl

aBello,r q3!q Áq papunollns sauoz Surpuel pautJU03 ul
turpue; ',, :Ued ur 'peal pleme aql Jol suotleltc aql
'q3rew lsel ilolla latlar pool, uetstunl aql ol suotlnquluoc
raq] rol qo4 &:e1 ll pue ueaq rlol ll ol lepa4 lV
eq] pue (1qBu 1e ogoqd ur umoqs uotleluasatd);epayrl
uorlepuauu03 Ánep aq1 Áape6 saupf IUOV paluos
-ard 'laall qlxlS 'S'n aql lo repueuuo3 ,Áqd:ny{ .f .0

rupv^'l3ou alllrl ssn aLll pleoqe saluoulalas ul
'llai se'uotlet^e lastnJc

rol 'sdeqrad 'pue 
Z-H aql lol lsr4 e - ^ ero stq pue

ueao l'l ol ,.auop llaM,, e papualxa 'raddtls s,IOoU alUt-.I
aql'surllnC'y'6 urelde3'drqsueutre ;o Áe;dsrp srql
uo ralel 8ur1uau.rtuo3 'lteluel aql uo 1r turce;d pue lseut
aql uorl NVCVI aq1 3uri1r1 ,,Ádooug,, st a^oqe umoqs
'Á11auuo3 aïlW (3í) ll pue ueaq uJoI 11 o1 pau8rsse
se/v\ lsel aql 'srredat tol lseu aql J+o NV3V1 s,drqs aq1
Suryr; ;o ïsel lensnun eq1 ua,rr8 se,r'r Áliuacet 'XOoU el]ltl
gg;1 'drqs8ell laell qlx!S aql pJeoqe '0g.lSH 'Ig loq

.Ádcoug, .Esg &s.!:d V

dlHs9v-ll l3t'll Hlxts ouvosv

'! '-!
I

.á"

I



Naval Air

Nlaintenance

Training

ln the May-June issue oÍ Kaman Rotor Tips, we re-
ported on the first graduating class trained by NAMTD
1070 at its new Norfolk station. We thought KRï
readers would be interested in learning about the Naval
Air Maintenance Training Group.

By means oÍ  Naval  Ai r  Maintenance Tra in ing Detach-
ments, the Naval Air Maintenance Training Group
(NAMTRAGRU),  headquartered at  NAS Memphis,  Tenn. ,
provides technical training Íor officers and enlisted men
in the maintenance of aircraft systems and group support
equipment .

Each year, approximately 100,000 course graduates-
including personnel Írom all branches oí the military, as
well as civil ians and Íoreign n3lien2l5-;eceive training
in NAMTRAGRU. Nearly 1500 instructors teach over 800
courses at Navy and Marine Corps Air Stations through-
out  the U.S.

Most  detachments specia l ize in  teaching one par t icu lar
model aircraft and, in most cases, all systems oÍ that air-
craft are taught-Fuel, Armament, Air Frames, Avionics,
Power Plants, Hydraulics, Electrical, and associated sup-
port equipment. Other detachments are organized to
teach Aviation Support Equipment, Aircraft Maintenance

a long and proud history

Administ rat ion and Air  Launched Weapons.
Each Naval  Ai r  Maintenance Tra in ing Detachment

(NAMTRADET) works closely with a local user activity.
For  the Navy,  the pr ime user  act iv i t ies are the Tra in ing
Management Uni ts  (TMU) for  the Mar ine Corps and
the Fleet Replacement Aviation Maintenance Personnel
(FRAMP) Department of the Readiness squadrons. The
NAMTRADETS provide the classroom training and the
FRAMP/TMU provide the pract ica l  t ra in ing.

The Early Days
The concept  of  the Naval  Ai r  Maintenance Tra in ing

Group was developed in L942. Naval aviation was Íaced
with the problem oÍ turning raw recruits into dependable
maintenance personnel ,  as wel l  as keeping personnel  in
the field up-to-date on new developments and constant
changes.

At Í irst, training was given at Íactories, but soon the
number of trainees became greater than the factory
schools could handle.  More technical  t ra in ing centers
were established throughout the country to help meet the
tra in ing need,  but  the problem remained.

The solution: instead of sending the students to the
maintenance school, the school would be brought to the
students,  and so evolved the concept  of  "Mobi le  Main-
tenance Tra in ing."

The Íirst Naval Air Training Detachments were Íormed

AMHC Garl ing using the hydraul ic trainer panel
to instruct students in the operation of the
helicopter hydraLl l ic system. The panel is used
to demonstrate actual operation and trouble-
shooting of the system.

IOMAN ROTOR TIPS
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New Weather Recon System for Air Force
This year's hurricanes and other weather phenomena

will be watched more closely than ever beÍore because
of a new USAF Airborne Weather Reconnaissance System
(AWRS) developed by Kaman Aerospace Corporation.

On i ts  Í i rs t  miss ion in  a t ropical  s torm envi ronment ,
AWRS could produce more accurate, useful data Íor
sc ient i f ic  s tudy than the ent i re 2o-year  h is tory of  a i r -
borne weather reconnaissance has produced to date,
according to an Ai r  Weather  spokesman.

The system consists of an Air Weather Service WC-i30
four-engined turboprop a i rcraf t ,  especia l ly  modi Í ied and
equipped with a variety of integrated meteorological and
electronic  sensors and inst rumentat ion designed to auto-
matically collect, analyze, process, display and record key
weather data. The selected data, processed by on-board
computers, is encoded and radioed to ground stations.

A circulation control rotor system Íor helicopters is
present ly  under s tudy at  Kaman Aerospace Corporat ion.
Funded by the Naval  Ai r  Systems Command,  the study
is expected to lead to improved efficiency and lift
capa b i l i ty .

The system's conÍ igurat ion inc ludes a narrow s lot
extending fu l l  span near the rotor  b lade's  t ra i l ing edge;
compressed a i r  is  b lown through th is  s lot .  The a i r  Í low,
which can be modulated to prov ide contro l ,  improves the
lift characteristic oÍ the retreating blade.

A Íu l l -scale mockup of  the c i rcu lat ion contro l  rotor
system is  shown in the photo at  the r ight .  The mockup
was recently exhibited at the American Helicopter Society
Forum in Washington,  D.C.

Kaman Aerospace Corporation has 28 years of pioneer-
ing exper ience in hel icopter  research,  design and Íabr i -
cat ion.  The company has in t roduced innovat ions to the
industry ,  inc luding the f i rs t  operat ional ly  successfu l
rotor  b lade wi thout  p i tch change bear ings and the Í i rs t
a l l - Í iberg lass,  re inforced p last ic  b lade.

The new ai rborne equipment  wi l l  be capable of  prov id.
ing data more rapid ly  to ground stat ions,  a l lowing more
timely and accurate Íorecasts of tropical storm move-
ments and intensi ty .  Under the present  system, 30
minutes are required Íor two people to process a com-
plete cycle of data; the new system permits one operator
to transmit to ground stations a complete cycle oí higher
qualíty data every íive minutes.

ïhe Airborne Weather Reconnaissance System, de-
s igned,  developed and assembled by Kaman Aerospace
Corporat ion,  was del ivered to the U.S.  Ai r  Force on June
3rd for operational testing with Air Weather Service's
53rd Weather  Reconnaissance Squadron,  Keesler  Ai r
Force Base, Miss. The six-month operational test period
will span the U.S. hurricane season with AWRS aircraft
f lying weather reconnaissance missions over the East.

Circulation Control Rotor Under Study

IOMAI{ ROTOR TIPS
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TAI L ROTOR BLADE INTEBCHANGEABI LITY

Tail rotor blades P/N K614701-1 may be used only on
HH-2D and SH-2D aircraftl tail rotor blades P/N K614001-
205 and -207 may be used only on UH-2C aircraft; and
tail rotor blades K614701-3 can be used only on SH-2F
aircraft. The restrictions on the blades are due to differ-
ences in arm flyweights and the incorporation of the new

K616295-13 pitch bearings on the K614701-3 blades.

If, after installing replacement tail rotor blades, a notice-

able tail rotor vibration is apparent, check tail blade part

numbers and flyweights to be sure they all are of the same
type. As the photo shows, flyweight differences are slight.
Because of this slight difference, it is possible (and permis-

sible) in the event of a temporary shortage to modify most

blades to another configuration. Modification consists of
changing the attaching bolt, flyweight, and stencil as detail-
ed in the accompanying list and illustrations 'J. 

and,2.

Note that the K614001 and/or the K614?01-1 blade can-

not be completely modified to the K614701-3 configura-
tion unless the new K616295-13 pitch bearings have been
installed. Check the hard cards for the information and be
sure to indicate on the cards anv modification made to
the blades.

Necessary for K614001-207 Configuration (UH-2C only)
(3) MS20365-624 Nut
(4) AN960-616 Washer (under head and nut)
(5)  K616709- l lF lyweight
(6) AN6C25A Bolt

W. l4tagemaker, Service Engineer

Necessary for K614701-3 Configuration (SH-2F only)
(3) MS20365-624 Nul
(4) AN960-616 Washer (under head and nut)
(5)  K616709- l3Flyweight
(6) AN6C32A Bolt

Incorporation of K616295-13 pitch bearing IAW ECP-369.
Prior to deployment, detachment personnel should screen

spare tail rotor blades in their packup and ensure that

blades are the correct configuration for their model air-

craft. Federal Stock Numbers for H-2 tail rotor blades
presently in use are as follows:

K614001-205

K614001-207
K614701-1

K614701-3

n o

RQ1615-942-81868H
RQ1615-879-62248H
RQ1615-251-9686BH

RG1615-261-26198H

(Continued on page 11)
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4. Washer
5. Flyweight
6- Bolt
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TECllrlrcAt sEcTr0tl

SPEED DECREASER GEARBOX

OIL TEIVIP (HOT)  T IP

External cleanliness of the aircraft oil cooler cores
and proper sealing of the engine compartment from the
SDG are two important requisites for proper SDG oil
temperature operation. During aircraft operation under
high OAT conditions the SDG oil will probably be at
the upper end of the operating temperature range. Any
degradation of the oil cooling provisions could be "just
enough" to increase the temperature to or above the
MAX l imit.

Oil cooler cores should be cleaned externally at
each Calandar Inspection. The frequency (of wash or
cleaning) should be increased under dusty or dirty op-
erating environmental conditions. Cooler cleaning
should be accomplished from the plenum chamber out,
using aircraft pressure cleaning compound or solvent. Be
sure to fresh water rinse after cleaning. Gain access to
the inside of the plenum chamber, by opening the star-
board hinged "butterfly" door shown in Photo A. Re-
move the access panel on top of the plenum, item 1,
Photo B.

The engine aft (flexible titanium) firewall, between
the SDG and the exhaust case, should be checked peri-
odically for proper seating and sealing against the nacelle
upper and lower aft engine doors.

Photo C shows a bent firewall. Note the seal which
should be replaced. Note the seal appears to be worn/dis.
torted and has been forced forward of the firewall; if in-
stalled on an aircraft, the seal could not make contact
with the upper nacelle door and would allow hot air flow
into the SDG area. Photo D shows a serviceable seal at-

S
Arrows point to
butterfly doors

PHOTO A

tached to the aft engine firewall. If the firewall does not
seat against the doors properly, either the firewall is dis-
torted or the seal is worn. Corrective action, depending
on the nature of the deficiency should be taken, espe-
cially under summer OAT conditions.

The fol lowing SDG oi l  temp l imits apply.

Up to 12?oC

Over 12?oC
but less than
1350C

MAX temp for continuous operation.

Maximum for 1 minute. If less than
1 minute, check chip detector and
oil filter. If no chips, continue in
service. Over 1 minute, replace SDG.

135oC and over Replace SDG.

It is suggested that before replacing an SDG in com-
pliance with the a.bove limits, the cognizant T-58 engine
field service rep be contacted regarding the possibility of
obtaining a waiver. Mitigating circumstances such as high
OAT, less than 5 minutes of overtemp operation, readings
at the low end of the overtemp limits, clean chip detector
and filter may be sufficient grounds to obtain a waiver,
and may save the time and expense of an SDG change.

Obviously, a waiver possibility will not apply to a
gtoss overtemp condition. Remember, when an overtemp
occurs, something caused it. It is important that the
"something" be discovered and corrected. In addition to
dirty coolers or defective fire wall seals, other factors may
be low oil supply, defective coolers (internal blockage,
thermo-static bypass), or a defective blower.

(Cont inued on page 13)

1. Plenum chamber access panel

2. Coolers í3)

V-'n

t2

PHOTO B
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I.T-2 LUBE OIL PUMP FILTER ASSEMBLIES

ENGINE SPEED DECREASER
GEARBOX (SDG) FILTER

PHOTO 1

Lube oil pumps in the main gearbox, combining
gearbox and some engine speed decreaser gearboxes
(SDG), use filters with wafer packs. (A number of SDG's
use a cleanable, pleated type filter assembly,
P/N R9W1104. The intent of this article applies only
to those SDG's with the wafer filter pack.) Main and
combining gearbox lube oil filters are the same length,
use the same micron-rated wafers, and are interchange-
able. The SDG oil filter however, can only be used in
the SDG. The filter used in the engine SDG cannot be
installed in the main or combining gearbox. Care must
be taken, however, to avoid installing a main or combin-
ing gearbox filter into an SDG.

The covers on all three filters have the same threads
and can be easily interchanged; therefore, the part number
is of little use. Comparing the length of a removed filter
against a new or cleaned filter is not a positive check be-
cause an incorrect installation may have been previously
made. Once assembled, the most positive checks are the
length, measured from the bottom of the check valve to
the flange on the filter cover, andf or the number of visible
wafers. (When assembled, three of the wafers are hidden
from view by the recessed portion of the filter cover.)

l6

MAIN AND COMBINING
GEARBOX FILTER

PHOTO 2

An assembled SDG filter can be identified as shown in
Photo 1. Note it must be 5-3/16-inches long with J1 wafers
visible below the filter cap. (Three wafers are hidden within
the cap recess.) Assembled main and/or combining gearbox
filters are identical to each other and can be identified in a
like manner as shown in Photo 2. The length must be
4-3l16-inches; \ryafers visible below the filter cap must be 22
(3 wafers are hidden by the cap). Obviously the SDG filter
is f-inch longer than both the main and the combining gear-
box filters.

The simplified drawings show why it is imperative to
install the correct filter in the correct lube pump. View A
illustrates a filter correctly installed. The properly seated
valve O-ring prevents oil from bypassing the filter. In this
installation, all oil must pass through the filter in order to
reach the system because the O-ring is properly seated.
View B shows what would happen if a main or combining
box filter were installed in the SDG lube pump. It is obvi-
ous that because of the shorter filter, the O-ring cannot seat
and unfiltered oil will flow through the system. View C
shows what could happen if a SDG filter, with its greater
length, were installed in the main or combining box lube
pump. Here again it is obvious that the O-ring cannot seat
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COCKPIT CONSOLE/COPI LOT SEAT VIBRATION

The close proximity of the inboard side of the co-
pilot seat to the throttle quadrant cover on the left side
of the center console can result in chafing due to normal
rotor 4/rev vibrations and structural tolerances. To pre-
vent chafing and to null console vibrations, rubber snub-
bers have been bonded to the seat in the area shown on
the illustration. (Refer to NAVAIR 01-260HCB-4-4,
Copilot Seat Assembly.)

In order to allow for variances in gap width, two
snubbers are provided: P/N K6?3844-11, 0.125-inch
(1/8) thick and P/N K673844-13, 0.062 inch (U16) thick.
Both snubbers are made from synthetic rubber sheet, MIL-
R-6885. Class II. Grade 60. Cut the snubbers 1-inch
square.

To install the snubbers, proceed as follows:

1. Temporarily install the seat without snubbers.

2. Determine the point of possible contact. Most prob-
able area will be between the throttle quadrant cover and
the vicinity of the forward lower corner of the inboard
side of the seat.

3. Measure the gap between the seat and the throttle
quadrant and add 3116-inch. This sum is the total thick-
ness required to fill the gap and to exert a slight preload
to dampen the seat/console vibration.

4. Remove the seat from the aircraft.

H. Zubkoff, Service Engineer

5. Select the necessary snubber or snubbers and bond
them to the inboard side of the seat. Be sure the snubber
is flush with the lower forward corner of the seat. Use ad-
hesive conforming to MIL-A-5092, Type II, or an equiva-
lent.
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Note arrow pointing to installed snubber
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This  l i s t  re Í lec ts  la tes t  manua l  changes and techn ica l  d i rec t i ves  re leased to  the  f  ie ld .

NAVAIR O1.26OHCD.1_ NATOPS FLIGHT MANUAL,
Navy Models, SH-2D/SH-2F Helicopters
1 September 19?2
changed 1 February 1974

NAVAIR O1-26OHCD-18. NATOPS PILOT'S POCKET
CHECKLIST, SH-2D/SH-2F Helicopters
1 July 1973
changed 1 February 19?4

NAVAIR 01-260HCA-2-4 - Technical Manual,
Maintenance Instructions, Navy Models UH-2C IHH-2D I
SH-2D/SH-2F Helicopters, POWER PLANT AND
RELATED SYSTEMS
15 February 1974

NAVAIR 01-260HCS-2-4.2 - Manual, Maintenance
Instructions, Navy Models UH-2C/HH-2D/SH-2D/
SH-2F Helicopters, ROTOR SYSTEM
1 April 1973
changed 1 May 19?4

NAVAIR 01-26OHCA-2-6 - Manual. Maintenance
Instructions, Navy Models UH-2C/HH-2D/SH-2D/
SH-2F Helicopters, ELECTRICAL SYSTEM
l March 1972
changed 15 March 1974

NAVAIR 01-260HCB-4-1 - Illustrated Parts Breakdown,
NUMERICAL INDEX AND REFERENCE DESIGNA-
TION INDEX
1 April 19?3
changed 15 April 1974

NAVAIR 01-260HCB-4-2 - Illustrated Parts Breakdown,
AIR FRAME' Navy Models UH-2C/HH-2D I SH-?D I
SH-2F Helicopters
1 June 1967
changed 15May 1974

SEC/AFC Í{o.

H-2 Airframe Change 1?6,
Amend 1

H-2 Airframe Change 181,

H-2 Airframe Change 204,
Part 4

R.H. Chapdelaine, Manager, Service Publícations

NAVAIR 01-260HCB-4-6 - Illustrated Parts Breakdown,
TRANSMISSION SYSTEM, Navy Models UH-2C/HH-2D/
SH-2D/SH-2F Helicopters
1 June 1967
changed 15 April 19?4

NAVAIR 01-260HCB-4-7 - Illustrated Parts Breakdown,
ROTORS, Navy Models UH-?C IHH-2D/SH-ZD/SH-2F
Helicopters
1 April 19?3
changed 15 May 1974

NAVAIR 01-260HCB-4-8 - Illustrated Parts Breakdown.
RADIO AND ELECTRICAL, Navy Models AH-2CI
HH-zD/SH-2D/SH-2F Helicopters
1 June 1967
changed 15 May 1974

NAVAIR 03-25KAM-1 - Manual, Overhaul Instruc-
tions, MAIN LANDING GEAR SYSTEM, Navy Models
UH-2C I HH-2D /SH-2F Helicopters
15 September 1965
changed 1 February 1974

NAVAIR 03-95D-11 - Manual, Depot Maintenance
Instructions, MAIN ROTOR SYSTEM, Navy Models
UH-2C IHH-2D/SH-2D/SH-2F Helicopters
15 January 1966
changed 1 April 1974

NAVAIR 03-95D-31 - Illustrated Parts Breakdown,
MArN GEARBOX ASSEMBLY, P/N K671802-1, -3,
-5, -7, -105, -707, -205, -207
1 November 1973
changed 15 February 1974

a

*  *  *  *  *  *  { .  TECHÍ{ ICAL DIRECTIVESRETEASED *  *  *  *  *  *  *  *
This  l i s t  re Í lec ts  in ío rmat ion  re leased to  the  cus tomer  by  KAC Ío r  d is t r ibu t ion .

TITLE

Rotor System, IMPROVEMENT OF RETENTION
CONTROL PIVOT BEARINGS

Main Rotor System, INSTALLATION OF 101
ROTOR SYSTEM

LN66HP RADAR SYSTEM, NOR,TH
STABILIZATION

RETEASE OATE
(KAC}

9 March 1974

5 March 19?4

9 March 1974
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IIha ARTISÏ
by ïTilliam H.'W'eaver and Bert Howard, Jr.

ïhe sophisticated LAMPS SH-2 aircraft drops rakishly
onto the 9' sloped macadam ramp. lt settles careÍully
for a Íew seconds on its precarious perch, then lifts
graceÍully into the air. Moments later, lrom a 20' hover,
13,00O pounds of complicated electronic gear and metal-
l ic  assembl ies,  p lus 400 pounds oÍ  humani ty ,  again h i t
the simulated destroyer deck in what Íl ight test person-
nel l ike to call a "hard landing."

On this particular afternoon, this unusual cycle of
events was repeated at least a dozen times. Then, aÍter
a Íew short hours of testing, the pilot made his Íinal land-
ing for the day; the test Íor the increased strength
landing gear (required by SH.2 seaboard operations) was
complete. Kaman's ARTIST had once again contributed
to a saÍe, íast and accurate test program.

What is ARTIST? As pictured on these pages you can
se€ that artist is a complex organization of telemetry
equipment, computer, printer, plotter and electronics.
The name ARTIST is an acronym Íor Automated Real
Time InÍormation for Systems Test.

ARTIST provides Kaman's Test Operations with instan-
taneous Í l ight  and ground data,  ca lculat ion,  analys is ,  and
feedback. lnstead oÍ taking days, sometimes weeks, to
pass through all of these phases, data is processed in
seconds, and the pilot is inÍormed immediately whether
he can saÍely proceed to the next dimension oÍ the para-
meters undergoing test. BeÍore ARTIST's arrival on the
scene, it would have taken several days to analyze and
interpret each simulated destroyer landing described
above.

What  makes ARï|ST so versat i le  and quick- th ink ing?
Let 's  take a c lose-up look at  her  in  terms oÍ  the Íunct ions
she per Íorms.

Mr. Yteaver is Assistant to tàe Chieí oÍ Test Opetations
and Customer Service at Kaman and Mr. Howard is a KAC
Test and Development Group Leader.

ïhe data trigger starts the ARTIST.

n

Data Collection
Data collection is handled by a PCM (Pulse Code

Modulation) encoder, which is the heart oÍ the Telemetry
portion of the system. lt wil l measure simultaneously up
to 93 different test parameters at the amazing rate of
500 times a second. Quick thinking? You Uett Ttrat's
46,500 measurements every second.

Th encoder not only measures each parameter, it also
converts these measurements into a series of pulses
representing that data. The pulses are transmitted to
the ground station by either a radio l ink Íor f l ight tests,
or by a coaxial cable Íor static and fatigue tests.
Ground Station

The ground station organizes the PCM pulses and
records the data on magnetic tape. A key feature oÍ
ARTIST is that it allows the test pilot to control the
operation, which is ideal since the pilot is in the best
position to determine when the aircraft is in the desired
í l ight  test  condi t ion.  To an observer ,  i t  is  impressive to
hear (via radio) the pilot, airborne many miles away,
readying Íor the next data point, then suddenly see tape
recorder reels spinning and a teleprinter typing impor-
tant  test  resul ts .

Across the room a recording oscil lograph quickly spews
out as many as twenty curving l ines, depicting wave-
Íorms oí selected parameters. At the same time, a test
engineer reviews the results, which are tabulated in
engineer ing uni ts  (pounds,  g 's ,  vo l ts ,  ve loc i ty ,  etc . ) ,  and
inÍorms the p i lo t  that  a l l  loads are wi th in l imi ts  and that
he is cleared to move to the next test condition. In some
cases,  c losed c i rcu i t  te lev is ion is  used as a v isual  moni-
tor, bringing the test even closer to the engineers.
Data Analysis

Although the íl ight phase is over, the important task
of data analysis has only started. Using a self-contained
mini-computer, ARTIST quickly reviews the test data .and
perÍorms many complex pre-programmed calculations,
providing the engineers with Íurther detailed analyses oÍ
the par t icu lar  test .
Data Display

Later, with pen in holder, Kaman's ARTIST begins to
draw additional pictures. (Engineers call them plots.)
Calibration curves, t ime history plots, performance curves
and spectral frequency displays are typícally required for
a test .  The d isplays are turned out  automat ica l ly  s ince
ARTISï's plotting device is guided by her computer,
which reads the inÍormation stored on the magnetic
tapes.

Perhaps less spectacular, but vitally important is the
role that ARïIST plays during íatigue tests where full-
scale, aircraft prototypes and components are deliber'
ately stressed and vibrated, oÍten untíl Íailure. Not only
are test parameters monitored, but additionally, ARTIST
has the capabil ity of shutting down a test immediately
should one or more parameters exceed a predetermined
to lerance.  This instantaneous sensing and response has
Írequently saved valuable hardware írom unnecessary
damage or  destruct ion.  (cont 'd  on p,  28)
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I{SL-31's FRAMP Departrnenr

Students learning to remove blade with a poÉable hoist.

by AT2 \Tilliam E. Clifton

HSL-31's  FRAMP (Fleet  Readiness Aviat ion Mainte-
nance Personnel) Department trains replacement helo
maintenance crews in the LAMPS detachment concept.
The main objective oÍ the FRAMP Department is to ensure
that  Íu l ly  qual i Í ied maintenance crews are avai lable to the
supported squadrons and shore stations.

The department has ten highly qualiÍ ied career orien.
tated instructors who have an average of over 15 years
of naval experience, 4.5 years oÍ H-2 experience and 3.5
years of instructor experience. The instructors plan,
supervise and conduct the training received by each
maintenance man destined for a PaciÍic í leet unit that
operates or services the H-2.

Each student in FRAMP training receives from 4 to 16
weeks of individualized instruction. All aviation rates and
ratings, Írom the recruit training graduate to the master
chieÍ  unÍami l iar  wi th the H-2 helo,  are g iven the t ra in ing
in their particular ratings required to fully qualiÍy them

in the maintenance program. The training is tailored to
the student's previous experience and qualiÍ ications and
the requirements oÍ his ult imate duty station.

Students receive 6 to 9 weeks of formal schooling at
NAMTRADET 1071,  NAS lmper ia l  Beach,  Cal i f . ;  the rest
of their t ime is devoted to practical job training in shop,
aircraft and ordnance. The shop training consists oí
instructing students in shop maintenance practices; air-
craft training involves actual work on a fully equipped,
operational SH-2 helo. The crews perform all mainte-
nance associated with removal and installation oÍ equip-
ment  and components;  t roubleshoot ing -  ut i l iz ing appro-
priate test equipment; and corrosion control requirements.
The ordnance t ra in ing inc ludes weapons and sonobuoy
loading/unloading procedures.

Dur ing the Í iscal  year  1973,  HSL.31's  FRAMP Depart -
ment trained 73 maintenance personnel, and L47 per-
sonnel  were t ra ined in L974.

Det Crew Saves Heart Attack Victim

"Those guys gave me back my liÍe," said TSgt Thomas
Mix after being medevaced by Det 3, 40 ARRSq, Ubon
Airfield, Thailand, Íollowing a heart attack.

TSgt Mix, a member oÍ an explosive ordinance team,
had been compla in ing of  severe chest  pains.  Since the
distance Í rom his  uni t  to  Ubon Air f ie ld,  where medical
help was available, was over 18 miles by roadway, Pedro
was called to evacuate the oatient to Ubon.

24

Four minutes af ter  arr iv ing at  Ubon Hospi ta l ,  Mix
suffered a massive cardiac arrest and was revived only
aÍter electrical stimulation. Doctors at the hospital said
that if Mix had been brought in ten minutes later they
wouldn ' t  have been able to save h is  l i fe .

Crew members of the Pedro were pilot, Major Thomas
Madden; co-pilot, 2nd Lt Thomas Kemper; Sgt. David
Southard;  and Sgt  Ol iver  Chapel .

IOMAI{ ROTOR ïIPS
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the HH-43 touches down.

Presidential Missions
' - l l r \ iEnQ TOr A rejro

I t  has set  e ight  wor ld records.  l t  has made mor 'e
combat  saves than any other  a i rcraÍ t .  Men get  emot ional
t a l k i ng  abou t  i t .  No  one  has  any th ing  bu t  p ra i se  Í o r  i t .

ïhe a i rcraÍ t ,  o f  course,  is  Pedro -  a l ias,  the Huskie,
of f ic ia l ly  the HH-43.  Recent ly ,  a Pedro,  an HH-43F,
ser la l  number 60-0289,  was ret i red to a museum. The
aircrat l ,  which has been p laced on exhib i t  a t  the Bradley
Air  Museum in Connect icut ,  Í lew protect ive coverage
miss ions Íor  the President  oÍ  the Uni ted States.

I t  was back in  January i962 that  60.0289 was de-
l ivered by i ts  manufacturer ,  Kaman Aerospace Corpora-
t ion,  to  the Ai r  Force.  The a i rcrat t  was Í i rs t  ass igned to
Detachment  41,  Eastern Aerospace Rescue and Recovery
Center  at  Lor ing Ai r  Force Base in Maine.  In  August ,
1962,  the Pedro was t ransÍerred to Andrews Air  Force
Base,  Mary land.  For  the next  1 1 years the 44th Aero-
space Rescue and Recovery Squadron serv iced and f lew
60-0289 and i ts  s is ter  a i rcraÍ t  60-0288.  Dur ing that
t ime,  the two Pedros responded to over  2500 a i rcraÍ t
emergencies in  the v ic in i ty  oÍ  Andrews Air  Force Base
and a tota l  o f  35 l ives were saved by that  Pedro uni t .

An important  miss ion oÍ  60-0289 and 60-0288 was to
provide a i rborne crash rescue coverage for  a l l  move-
ments oÍ  the President  oÍ  the Uni ted States in to and
out  of  Andrews Air  Force Base and between Andrews
and  the  Wh i te  House .

The crew Íor  the President ia l  miss ions,  in  addi t ion to
the p i lo t ,  consis ted of  two a i rborne Í i re f ighters,  a Í l ight
su rgeon  and  a  med ica l  t echn i c i an .  When  dep loyed ,  a
1000 pound Fi re Suppression Ki t  was carr ied beneath

The Pedro crew is shown below. At right the HH-43
Ílying protective coverage Íor the Presidential plane, Air
Force One.

Coming down on its last í l ight . . .
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The Helícopter
osseenby...

The Fixed-Wing Pilot

Tlte Rescued

T he ARTIST (cont'd from p. z?)
Although the ARTISï contains complex state.of-the-art

electronics, it is important to note that the system has
been designed by,  and remains under the d i rect ion oÍ ,  a
highly skil led team of test engineers, computer pro"
grammer-operators, instrumentation technicians, data
analysts, and of course, test pilots. In short, ARïlSÏ's
success is the right combination of the eÍ{iciency of the
machine and the ingenui ty  oÍ  man.

Here are just a Íew of Kaman Aerospace programs
which can ut i l ize ARTIST's unique capabi l i t ies:
Circulation Controlled Rotor System (CCR)

Under a Navy contract, Kaman is developing an ad-
vanced rotor blade system in which compressed air is
circulated through the blade to achieve improved efi ici-
ency and l i Í t  capabi l i ty ,  a long wi th an expected increase
in speed. (See page 8 Íor story on CCR.)
Controllable Twist Rotor (CTR)

Extending the servo- Í lap concept  that  has been wel l -
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drawings by R. L. Allen

establ ished on ear l ier  Kaman hel icopters,  Kaman is  em-
barked on an Army-contracted program involving analysis,
Íabrication, and test of an advanced controllable twist
rotor.
Dynamic Anti-Resonant Vibration lsolators (DAVI)

A number oÍ programs are currently underway at
Kaman uti l izing an advanced concept developed by com'
pany engineers to isolate complete crew stations, aircraft
seats, and even individual electronic components or
systems.
Elastic Pitch Beam Tail Rotor (EPBTR)

The aim oÍ this program is to design, test and develop
a new helicopter tail rotor system that wil l improve
mainta inabi l i ty  and lower costs by e l iminat ing the p i tch
bearing used in conventional helicopter tail rotor systems.

As you might gather, ARTIST is pretty well booked at
Kaman. But  occasional ly  she has some f ree t ime *

and v is i tors are welcome.

ÍAMAN ROTOR TIPS


