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q
L Usingaclothdampenedinlacquerthinner (Fed. Spee.

TT-T-266), wash the fabric within the masked area to
remove all finish. Use extreme carethat thinner doesnrt
drip on other areas of the blade. NOTE: Should the area
be covered with fiberglas rather than fabric, proceed to
step 6 after remoYal of the finÍsh.

I

I U an aircraf[ inspector finds a surface indication
which requires further investigation, the area should be
circled as shown and penetrant inspected in accordance
with instructions in T. O. 1H-434-3, T.O. 1H-438-3 or
AN01-260H8-3. If thepenetrant inspection shows a flaw,
the area should be sanded lightly with 400 or 600 grit
sandpaper and inspected once more. Should the sanding
fail to remove the indications, the next step is to mask
off the area with acetate fiber tape keeping at least one
inch awav from the indications.

rt
J Keeping the exposed fabric damp with thinner, use
a needle or straight pin and pick the eenter of the fabric
from the plywood surface. (Note in the photograph the
light circle in the center indicating the area where the
fabrichas beenraised from the plywood.) Do not scratch
or penetrate the wood with the pin or needle. Once the
fabric has been released from the wood it may be cut
without danger of damaging the plywood grain. Use
thinner to loosen the bond between the fabric and the
\ryood, and cut the fabric until the wood in the masked-off
area is exposed.

,
Í1 Holding the loose fabric perpendicular to the blade
surface, use a sharp krnife and cut away all fabric within
the masked-off area. Be careful not to touch the ply-
wood skin with the lsdfe as damage in certain areas could
require replacement of the rotor blades. To be sure,
hold the lcaife parallel to the blade surface and leave a
small lip of fabric (l"/8-inch) at the edge of the masking
tape.
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U Apply three to four brush coats of clear nitrate
dope, sanding lightly between coats with fine (320 grit)

sandpaper. Use fairly heavy coats and allow eaeh to
dry thoroughly before sanding.

ín
I U Cut a patch from balloon cloth (MIL-C-332, Type

III, Class D allowing az/4-inch minimum overlap. Be-
sure the patch doesntt extend over the masking tape.
Pink all edges or unravel the threads slightly. Holding
thepatch inplace and using a cleancloth wet with thinner,
soak the patch into the dope t'bedrt or surface, starting
at the center and working toward the edges. Rub to re-
move all air bubbles and insure the contact of the patch

to the plywood.

il
i\r
I
í

1 a

| | Apply two coats of clear dope over the patch and
sand lightly with 320-grit sandpaper between coats. Re-
move the masking tape and lightly sand any ridges which
may have built up. Apply a third coat and sand lightly.

1íl
lL Apply twobrushcoats of matching color pigmented

dope with light sanding between coats. A coat of wax
aJter the paint is thoroughly dry completes the job.
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TPR PROGRAM PAYS OFF

McCHORD AFB, WASH. . . . TRAIN, PREPARE' READY
(TPn1 -6 1eï' months ago the Res cue S ection at Mc Chord
AFB recelved Íts first H-438 and immediately began a
period sf treining and preparation in order to get the
greatest possible utilizatlon from the turbine-powered
helicopter. How "ready'r they ïrereaod how thistraining
and preparatlon paid off may be judged by the followlng
rnigsiOn reporte.

RESCUE MISSION REPORT NO. 1 (Unofficial) - 1st Lt.
Wllliam Luther was notified by a county sheriff tlat a
46-year-o1d wornan mountaln climber had fallen 40 feet
fron aledge on Mt. Baher andbrokenher right leg near
the hip. She had been lying on the mountain neaxly six
hours. Ground reecue teams were standlng by but' be-
cauge of the nrgged tetrain, rescue would have been an
extremely lengthy operation.

Lieutenant Luther, 1st Lt. Robert Micbelsen and
M/Sgt. Lawrence Seckley, Rescue fsshnisiarl; took off
in an H-438 and flew to an area approximately 75 niles
fron the base. After plcking up the womsnts son as a
guide, they continued onward to the accident site and

ma.de several pasees to deterrniue if a landing could be
accomplished. Since no suitable area was available' it

was decided to drop off Sergeant Seckley to render any

first aid possible. The wonan was on the side of a 60-

degreeslope in ashallow crevaÉtse under anoverhanging
rock ledge, a two-inch cable from an old mine was ap-
proximately ?5-feet over her position.

Lieutenant Luther brought the H-438 to ahover over
the snow field near the womants positlon and Sergeant
S eckley junped into the snow from one of the helicoptert s

bear paws. He immediately began slidlng on tÀe hard

crust, unable to get a foot hold. He slid 70 feet down

the mountainwhose sides continued downward for another
4,000 feet to the valley floor. Finally he rnanaged to
gatn a hold, but could maintain his perilouspositiononly

by not moving. Lieutenant Michelsen then cllmbed over
the left seat to the hoist operatorts positton. After

several attempts and many f,gnss minuteg due to the
gusty wind condition and the steep incline, Sergeant
Seckley yntnaged to catch the swinging hoist lowered to
him and was lifted into the helicopter.

AÍter making this hoist picliup, it now seemed there
might be a possibility to hover upto the women and hoist
her out. The aircraft was slowly inched higher up the
slope into the glacial crevas 6 e with Lieutenant Michels en
clearing Lieutenant Lutheron the left as to thenearness
to the rock wall and Sergeant Seckley keeplng him clear
of the cable overhead. The helicopter waa now in a
position where it could not be rneneuvered any higher
because of the cable, or brought further forward be-
cause of the overhanging cltff. In this position the hoist

was approdmately seven feet.fromthe ryornsn rs fuqsfand,

who was with her, and he eouldn?t reach it.
Sergeant Seckley tookacollof the hoistcable' climbed

onto the bear paw andswung the horse collar forward to
the husband. fhe helicopter was now hovering with the
blades approximately 18 to 20 iaches above the over-
hangrng cliff and 10 feet from the rock face on the left.
Maintaining this hover was very difficult due to the tur-
bulent winds blowing up and across the face of the cliff.
Lleutenant Luther continually went from fult left to full
right rudder to hold his position at this 5,000-foot ele-
vation.

Affêr some difficulty, the woman was placed in the
slturg and Lieutenant Michelsen began slowly hoisting
her íp and out of the crevasae until tt was,;notlced she

l . i

\,

\

@;:i'';'.

\

TRAIN AND pREpARE-Two H-438s from the Mcchord Rescue section were used during a couÍse on water survival in which 96 officers

anà ai rman f rom the 325th Fighter  wing and 22nd Air  Refuel ing Squadron (SAC) part ic ipated.  Hel icopter  crews included Lts.  Keí th

spàni" i ,  Ju-"s Crocker,  JamËs Cantey]  Wayne ward,  Robert  Michelsen,  wi l l iam Luther and M/Sgt.  Lawrence Seckley.  Twenty- f ive

càrgo drops were also made f rom the H-438s dur ing another exerc ise.  (USAF photos)
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If you haue a question regarding Kaman Ah'-
cralt maíntenance, send it along to Rotor Tips.
The Seruice Departntent's analysts wiIL be glad
to ansruer it.

(I. wHAT ÏYPE OILMAY BE SUBSTITUTED
FOR TIIE TYPE IIA'I TIU\NSMISSION FLUID
OR MIL-L-2L04 GRADE 10 OR 30 USED IN
TIIE CLUTCH? (Applies HOK-I, HUK-I,
H-434)

A. There 1g no approyed substlhrte. The
clutches uÉed oq the a,bove alrcraft were
quaffred using Type ilA'f trpnÊmlssion fluid
or MIL-L-2L04 grade 10 or 30. All attempts
to use any other typeof fluid has led to condi-
tions which ultÍmately cauee clutch rnalfuns-
tions affecting engagements or dieengage-
ments. See T. O. 1H-434-2 (II-434) or AN-
01-260HBA-2 lnoK-l, HUK-l). - C. W. J.

Q, wrnr rs oNE cAusn oF A BINDINc
ROTOR BRAKE MASTER CYLINDER, P/N
12550-1, \PHEN CHECKED AFTER INSTALL-
ATION? (Applies H-438)

A. Overtorquelng of cyltnder attaching bolts
may cause btndlng. lte rotor brake 'nrgter

cyllnder can blnd tf the bolte sttachlng the
maÊter cyllnder to the cabtn struchre are
overtorqued. ïhe Bqueeze on the lugs can
distort the body of the cyllnder and result in
interference between the plston and cylinder
walle. Care ehould be taken when installing
a rnaster cyllnder to ensure that tle stsndaxd
torque of 50-?0 pound-lnches ls notexceeded.
-  w.J.w.

to

a. siHAT rs A PRoBABLE cAusn FoR
FAILURE OF TACHOMETER GENERATOR,
P,/N I\{528954-2? (Applies H-438)

A. Fielde:periencehas ghownthat this tacho-
meter generator is subject to failure due to
vibration of its free lengths of internal lead
wire. After a period of operating time this
conditioncauses the wiresto break wherethey
are soldered to the tachometer generatorts
out1rut plug.

fire recommended method to prevent this
condition fromoccurringis to tie the internal
lead wires together with lacing cord. Thie
aetion will minimize tb.e effeet of vibration on
any indivióral s'ire.

Thisproblem has beenreferred to theUSAF
for coordination with the instrument rnanu-
fachrrer. - \M. H. Z.

A. ARE TÏIERE ANY SPECIAL SERVICING
TECHNIQUES REQUIRED FOR REMOVING
OR REPLACING TRANSISTORS? (Apptles
TIOK-I, HUK-I, H-484, H-438)

A, Yes. Slnce heat ls one of the enemles of
translstors, great care rÍrust be taken when
lnstalltng or remoylng them with a solderlng
lron. The lron should berated about 35 watts,
a^nd thesoldering lobshould be doneas qutckly
as posslble. A ground lead should beconnect-
ed from the lron ttp to the eqtrlpment chasels
to ground any leakage voltage from the lron.
ïhe tranglator ptgtall leads should be left as
longas posslble and long-nosed pllers should
be employed to grtp the pÍglafl tlghtly, and as
closely as posslble, to the body of the trar-
sistor unttl after the connectlonhas complete-
ly cooled. The pllera wlll act as a heat slnk
to prevent the lnterlor of the traaslstor from
fssgÍnlng hot. - M. W.
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&p"rt f-. W"bb Air f"r..

H-438s Teqm Up

ln Fire-Rescue Test
WEBB AFB, TEX. , Office of Information. . . . Exercises

at Webb AFB, have proved that two H-438 HUSKIES are
'rten timesn more effective than one in firefighting.

In clinching the effectiveness of the H-43 in aircraft
firefighting and crash-rescue operations, demonstrations
at Webb proved that no aircraft fire may be too large to
be controlled by ground units (with the help of the down-
wash from helicopter rotors).

A series of routine fire exercisea were conducted for
this pr.rpose and the final elimax included the use of two
H-438 HUSKIES along with two 0-10 crash-rescue tmcks.
It was t'The \f,/61ks't-s 10,000-pou:rd spill of fuel, oil
and magn'esium on a stripped B-47 bomber. Trapped
inside the burning aircraft was a "dummy" pilot. It was
the biggest fire to be lighted at Webb and, in magnitude,
was much bigger than any likely to be encountered.

The operation was two-phase. First was to determine
the penetration the 0-10 fire truck could make in an in-
ferno this size-rriti: the help of helicopter ground
sweeps.

As soon as the HUSKIE took position, the 0-10 was
able to move to the wing root of the B-4?. The coclgit
was eprayed with foam and then the truck was withdrawn
after 30 seconds. No heat was felt by the crewmen, they
reported; and it was obsenred the hand linesmen eould
have gone into operation at that point. Also, someone
from the aircraft could have jumped on the fire tnrck
durlng the 30 seconds.

In Phase TVo, one helicopter took position to the right
of the aircraft and the other to its left, a few seconds
apart. The fire was controlled immediately; simulated
rescue was eÍÏected in 90 seconde; and the entire blaze
(tncluding nggnesiu1n) was put out in 7 miuutes.

frThe whole ttring is fantastic,'t remarked Capt. Tom
Seebo, OIC of the Helicopter Rescue Section. As far as

" 
o61.9ll in g the f ire is concerned, Captain Seebo observed,

ttTwo chopperg are rten timesr more effective than one. tt

For Webb Fire Chief Peter J. Perring, "It was out of
this world.tt In going all out with the 'rbig fire, " author-
ities were only testing the maximum capabilities of this
type operation. fire cooling effect of the helicqlterts
downwash isof tremendous importance, not only in crash
rescuebut in the ultimatesaving of aircraft. In big fires,
Chief Perring e:rplained, the foam is usually 'tfried'r

against the fuselage. lhe downwash, he aÍÏirmed, ren-
ders the foam effective. Chief Perring stated that future
fire fightiag developments should employ a syotem not
unlike the H-43B.

Stnce Webb became operational with the HUSKIE sup-
port system ou April 22, over 30 practice fires and
demonstrations have been conducted with complete suc-
cess. Aircraft time has been used primarily for fire
fighting and night operations. At one crash, the HUSKIE
was used as a jack-of-all-trades: making rescues, fire-
fighting, taking aerial photographs, searching for and

t 2

locating a missing turbine wheel.
Rescue functions at Webb have been enhanced with the

switch-over to the first ATC composite flying base to
receive the HUSKIE. FIRE-the greatest hazardto
pilots in aircraft crashes-is almost eliminated for on-
base crashes or tlose occurring within a L0-mile radius
of the base.

The six-man helicopter section is on alert during all
scheduled student flying-day or night, and on 30 min-
utes notice at other times. Two firemen also pull alert
duty with the section. The chopper crew includes Cap-

iain Seebo, lst Lts. William F. Glover Jr. , James L.
Butera, Larry C. Evans, and 2nd Lt. Keith.H. Ricks.

The five-man crew performing maintenance on the
HUSKIES at Webb includes S/Sgt. Donald W. Haines,
NCOIC; S/Sgt. Marx T. Richardson, crew chief; S/Sgt.
JohnJ. Rushford, S/Sgt. Marcw E. Russell, ands/Sgt.
Morris L. Mixon.

Six airmen from the Base Fire Department are assign-
ed duties witl the chopper section and pull alert duty in
two-man shifts. They are: M/Sgt. Charles E. Robinson,
T/sgt. Dan W. Long, S/Set. charles R. Hardy, s/set.
William R. Ford, A/lC Robert L. Duncan, and A,/1C
Elbert E. Hillhouse.

All civilian firemen at Webb are authorized to go on
missions with the chopper. Tio assistantFire Chiefs-
Lowell C. Drke and BillyJ. Bowers-have attended the
2-week H-438 Crash-Rescue School at Stead AFB, Nev. ,
and have beenbusy passingon thetraining to others here.

Knowing the HUSKIE support will be there if needed is
a reassuring factor to the F-102 interceptor pilots, pilot
training instructors, and students taking primary in the
T-37 and basic in the T-33 at Webb.

PHASE l -The H-438 is in posi t ion-the O-10 is  to use ground
sweeps and turrets to penetrate Í i re-  Note the magni tude and
intensi ty of  the f i re and that  f lames are being pushed down.
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TRAINING

ffU@BONE
SA&K

Th'e.introduction ol the turbo'jet engine into the rotary-utíng field has also introduced " jet-talk,,' a language uith which mang of ourread'ers ate probablE alreadg familiar.- A reÍresher ol basii phgsics terms in thi.s issue wilt hetp to aisualize how the prínciiteí areused in the turbine-jet engine. Questions Jrom reailers are àlways uelcome. 
''-

(

TURBOIET ENGINE: A gas turbine engine
which developes its thruet or power by pass-
ing the energ:yremalnlng, after turbinepower
extraction, through a jet nozzle.

TURBOPROP ENGINE: A gas firrblne englne
which is deslgned to produceshaft horsepow-
er for driving a propeller. This ls done by
connecting the propeller shaft directly to the
power turblne shaft by means of a speed re-
duction gear. Supplementary thrust may be
produced as in the turbojet engine.

TIIRBOSHAFT ENGINE: A gas turblne englne
whtch differs from the turboprop engine only
in that lts shaft horsepower ls utillzed to drive
any system within the airframe other than e
propeller. Turboshaft engines, found ln tÀe
H-438 and HU2K-1, are used to power the
rotor blades,

FD(ED-TURBINE ENGINE: A ftxed turbine
engitre is a hrrboshaft englne tn which the out-
putshaft is dlrectly connected to the gasgen-
erator rotorshaft, as in theturboprop engÍne.

FREE-TURBINE ENGINE: A free-hrrbtne
englne is a turboghaft engine in whichthe out-
put shaft is drlven by a separate power tur-
bine. Thls turblne shaft is mounted coa:datly
with the gas generator turbine, but rotates
independently or free of lt. Free hrrblne
engÍnes ere used Ínboth the H-438 and HUZK-I.

l 4

THERMOCOUPLE: A junctlon of ts/o wlresof
unllke metals whlch, lf subJected to heat, pro-
duces an electromotiye force (voltage). When
the free ende of the thermocouple urlres are
Jolned through a sensltlve ínstrrrment to form
s ssmFlete clrcult, the lnstrument wtll then
show the amount of heat being produced. ïbe
amount of voltage produced depends on the
amount of heat app[ed. On the H-498, three
thermocouples l.sgsmbllng pencll-ehaped
probes, are located Just aft of the power tur-
bine wheel at dífferent polnts ln the exhauat
streamcornlng from the hrrblne wheel. Leads
from the thermocouples are connected to a
gage ln the cockplt. The gagê, when actlva,t-
ed by the voltage oufiut, indleates the amount
of heatbeÍngdeveloped by theengÍne. ïbeheat
gÍven off by the englne ls proporttonate to the
power being produced. (ïhree thermocouples
are used so that average heat readlngs are
trqnsmltted to the gage.)

SHAFT HORSEPOWER; Deslgnated ag SHp,
shaft horsepower ls dellvered to thepropeller
or rotor blade shaft before being converted
lnto thruet by the propeller or rotor blade.
The gas prodtrcer drlveg the power hrrblne
whlch, ln turn, trangrnlts this power through
gears to the rotor shaft. The power deliver-
ed by the turbtnels designatedas horsepower
but once it has been trsnemttted through the
engÍne gear box, lt ts called shaft horsepower.
The englne ln the H-438 dellvers BGO SHP.
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THE HEART OF THE TURBINE ENGINE

rTr
I he CECO TA-1 fuel control used on the LycomÍng

T-53-L-1tn theH-438 is acompact unlt whlch mea.sures
approdnately g by L?lnches and consists oÍ BbO parts.
Proportlonately, thls 1s almost the same slze and wetght
as the heart ls to the body. Functlonally the fuel control
does the sane thtng-i1 pumps, meters and controls
the ltfe blood of the turbilne.

To get ma:dmum performnnce from e gas filrblne en-
glne, the fuel control must be in proper rtg and adJust-
ment. Once set, lt is not advisable to 'rchase" the fuel
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eontrol by making small adJuetments because of cllmatic variatlons. The
exceptlon, of eourge, lE when the hellcopter has been trqnsferred to abaee
at a dlfferent altthrde and,/or climaflc eonditlons. Then, aad only then, wlll
a functional check and adJustment be requlred on a normally operating fuel
control. At no tlme should anyone attempt to adJust a fuel control wtthort
consultlng the T. o. 1H_438_2 Matnteaance Manual.

In thts artlcle I Yrtll outline the methode used at KamanAlrcraft ln check-
Íngout the fuel eontrol durtng the production fltght testlng of the H-48El, and
tnrgt t.bis lnformstlon will be of some aid to deslgnated matntenanee test
pllots et bases where an engÍne or fuel control change has been made.

Inthls fuelcontroldlscusslon we wlll have tsassume that all throttle ltnk-
ages and fuel csntrol lndexes are rigged to the -2 manual, as thÍe in ltselÍ
can throw off all coclqplt-to-fuel control response.

GROUND IDLE: Before the first start of a newly tastalled englne or fuel
control, make sure the rotor blades are unfolded and all obstaclee and per-
sonnel are clear. There Ís a posslbÍlity of the ground-idle adJustment be-
ing hlgh (M-48 percent), causlng the rotor brake to slip. should this occur,
release the rotor brake. Allowlng the rotors to turn with the rotor hrake on
wlll overheat the brake dlsc and cause excessÍve puck wear. There Ís no
danger of damage to any other component of the turblne or helicopter ln
allowlag lt to rul at a high ground-tdle speed.

ïhe deslred grormd-idle speed. of. 42 percent N1 ts recommended by the
englne manufacturer as the lowest setttng and still allow adequate acceler*

' :latton tlme to milltary power. Kaman Aircraft llmits the ma:dmum ground
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therefore, Ynay exceed some of the llmttations.
GOVERNOR STABILITY: Druring the process
of cheelrlng out the fuel control, the N2 or
power-hrrbfune governor should be checkedout
for stabtllty. Here at l(aman Aireraft thls ls

"sseynpllshed 
tn the followiag manner:

In hover, approdmately 10 feet from the
ground, pump the collective at about 2 to i
cycles per second through 4 pengê of 2 to B
inches so a^s to get eollective movementout of
phase wlth govenror lag. Thts will íadtrce a
surgÍng through the drive system, szuslng &
fluchratlon lnthe N2 governor androtor tacho-
meter, and might eyen c&use the needles to
spltt. Recovery can be made sl-ply by stop-
ptng the collectlve motion. Should the oscil-
latlon become dlvergent, retarding the twist
grip to a lower RPM than selected should
correct thls condition. If it persists, how-
ever, land immedlately andretard the throttle
to flight irile.

A normal functioning NZ governor should
stabilize tn 3 to 7 seconds. Of course, an
unstable goyernor shouldbe replaced. Do not
get rambunctious, or forget yourself and
thtnk you are rrback at the old homestead
pumplng water fromthe well, " for long strokeg
of the collective will inórce excessive surging
and gÍve a false impresslon of governor in-
stability.

Nortttally, it is not necegsary to go to the
emergency poeitlon tf the goyernor becomes
divergent in fltght. Thls can be accomplished
by rotating the throttle toward fifght idle to
get out of governed range followed by beeping
to the full increase position. Rotor speed can
then be controlled by throttle rotation as in
the old-fashloned, reclprocating engÍne-t5pe
helicopterg but wlth controlled rates ofaccel-
eratlon and deceleration. ff this does not
stabilize your rotor speed, then switch to
emergency position on the fueleontrol swttch.
MINIMUM AND MAXIMUM N2: TheN2 goyer-
nor has a growth characterÍstic that shows up
on the initial runup of the aircraft vlhen tt has
been shut down for several hours. This char-
acteristlc often prevents the ptlot from ob-
fnlnllg rotor speeds greater thaa 103 percent
for the first 3 to 5 minutes of goyer:nor oper-
ation.

fime to recoyer from thls low rotor speed
(103 percent) may be decreased by cyclrng the

l 8

goyernor through tte RPM rangeS or 4 times,
using the beep actuator or by hovering the
aircraft and operatlng the collective up and
down several times.

It has been established by tests that this
problem is pecullar to the CECO TA-l gover-
nor. Present oplnlon ie that this grorrlà
conditÍon ie caused by the fuel seeping out of
the governor durlng long shutdown periods.
Inittal runups are therefore asssmplished
with the governor fl;rn'elghts operatlng in por-
tions of air. After a period of tlme, the air
is worked out of the governor and the opera-
tlon becomes norrnal. Immediate takeoff
perdormanee wlth up to 9000 pounds gross
welght is not compromísed by this short-tlme
inability to obtain fulI rotor speed.

Before checldng your ma:dmum sad rnlnl-
mum N2 governor range, operate the engine
for 10 or 15 minutes. Then, on the ground
and with full down eollective, check the full
rsnge of the goyernor. ïhe desired madmum
rotor RPM ts 108 !t/2 percent and the mint-
mum desÍred goyernor RPM is 87.5 +1 per-
cent. If the check run shows the mird6u6
rotor RPM to be above 90.5 percent or the
maximum tobe below L05 percent, the gover-
norshould bererigged for the density altitude
at the field from which the aircraft ie being
operated.
DROOP COMPENSATION: To get stsxted in
thls discusgion of droopand droop eoynpensa-
tion, possibly a definition of the psanlng of
these terms, as used 1n the discusslonof free
turbines in helicopters, would be ugeful.

Droop ls a drop off of N2 (power-turbine
speed) and rotor RPM as collective pitch is
i:ncreased. (Although undesirable in a heU-
copter, it isnecessary in thedeslgnof a free-
hrrblne engÍne. Basically, droop in the N2
compensattng linloge ts designed lnto the
hellco'pter from the collectlve control system
to the goyernor.) Increased collective pitch
movement is Ímmediately signaled to the N2
goyernor, reposltioning the goveïnor control
arpsllïnlnating the lag anddroop there would
be Íf the governor waited for a signal from
the N2 turbine as tt lost speed, that more
power is required. Droop ls not compensated
for through the full collective travel range,
Though lt could be, through ssmplicatedcams
and linkages, it would serre no usefirl pur-
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