
PIPER AIRCRAFT CORPORATION Sf,cTIoN ?
PA-32R.30I,  SARATOGA SP DESCRIPTION & OPf,RATION

SECTION 7

DtrSCRIPTION AND OPERATION
OF THE AIRPLANE AND ITS SYSTIMS

7.I  THf,  AIRPLANf,

The Saratoga SP is a single engine, low wing, ret.acrable landing gear
airplane. Ir is all metal. seats up to seven occupanrs, and ha! two separate
one hundred pound capacily baggage compartments.

7.3 AIRFRAMf

With the except ion of  the s leel  engine moun1,  par ts  of the landinggear,
miscel laneous steel  par ts ,  the cowl ing,  änd rhe l igh lweighr  p last ic
extremities (tipr of wings, lail lin and stabilalor). rhe basic a;frane is of
a luminum al loy.  Aerobat ics are prohib i red in  th is  a i rp lane s ince the
struclure ls not designed for aerobatic loads.

The luselage is  a seni -monocoque srrucrure. ' Iher€ is  a f ron!  door  on
the nght side and ä rear doo. on the left. A cargo door is installed aft ofrhe
rear passenger door. When borh .ear doors a.e open, large pieces ofcargo
can be loaded through the exträ-wide opening. A door on ihe righ! side of
the nose secrion gives access ro the nose baggage compartmenl.
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I h e w i n g i s o f  a s e m i - t a p e r e d d e s i g n a n d e m p l o l s a l a m i n a r f l o $  \ A C A
65r 415 a i r lo i l  scc l ion.  Tbe main spar  is  localed ät  appro\ imale ly  40cn ofrhe
chord a l i  o l  tbe leadinS edgc I  hc wings arc a i lached to the fuselage by thc
inscr t ion of lhe bul l  ends of rhe spar into a spar  box carrJ"- rbrough.  which is
rn ln tegra lp3n of the fuselage srructurc.  Ihc bol r ing of the spar  ends in lo thc
spar box cary- through st ructure.  which h locäted under the center  seats.
pro! ides in  ef lect  a conr inuous nai .  spar .  I  he wings arc a lso auached fore
and af t  o f  the main spar  by an auxi l iäry-  f ronl  spar  and a rear  spar .  The rear
s p a r , i n a d d i r i o n l o t a k i n g l o r q u e a n d d r a g l o a d s . p r o v i d e s a m o u n l f o r i l a p s
and . t i lerons.  Each wing conta ins two interconnected fuel ranks.  Both tanks
on one s ide are f i l led through a s ingle I i l ler  neck located in  the oulboärd

A ver t ica l  srabi lLzer ,  an , l l -movable hor i ronta l  srabi la tor .  and a rudde.
make up (he empennage.  The stabi la tor  incorporares an anr i -servo tab $hich
providcs longnudinal  s tabi l i t ] "  and lonsi tudinal  l r im.  This 1ab movc!  jn  the
samc di rcct ion as thc s labi la tor .  bLl t  r , , i rh  incrcaseo r ra!cr .

7.5 ENGINE AND PROPf,LLf ,R

The Lycoming engine is  ratcd a1 100 horsepower at  2700 rpm. This
engine has a conprcssion fat io  of8.110 I  and requi res 100 min imL!m sfade
fuel .  The enginc is  equippcd wi !h a geared sta[er .  a  60 ampere a l ternaror .
dual  magnelos.  vacuum pump dr i !e .  a d iaphragm-rvpe fuet  pump. and fuet

' [hc 
exhausl  system consisrs of  ind i ! idualexhausr  p ipes routed in  pai rs

1o threc hcav!  gauge sta i r less steel  mul f lers.  Exhaust  gases are d i rec led
overboard at  rhe Lrnders ide o l  thc engine cowl ing.  Thc muf f lers äre
sur .oundcd byashrcüd which provides heat lor thecabin and forwi .dshietd
defros l ing.

The co$l ing is  dcs iBncd to cool  the cngine in  a l l  normal  f l ighr
condi t ions.  inc luding protracted c l imb,  \ r i rhoul  rhe use o l  cowl  f laps or
cool rng f langes.
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An inducl ion scoop is  localed on the le l t  s ide of  thc lowcr cowl .  An
rnlake arr  bot  is  a l tacbcd to the ins idc of  rhe cowl  adjacent  to rhe a i r  f i t ter
box.  fhe a i r  f i l ier  box is  locared at  the r f t  end o{ the inducr ion scoop.  Acccss
to the l i l ter  is  gained lhrcugh ädetachableplate locared on the ours ide of lhe

' l  
he in takc a i r  box incorporales a manual ly  operutcd rwo-way \a l \€

designed 1o a l low induct ion a i r  c i ther  !o pass lhrough the f iher  or  to  bfpass
the t i l lerand \upply he.r ted r i rd i rec l ly !o rheengine.  Ahernal .  a i r  se lect ion
insures inducl ion a i r  now should the f i l1er  become blocked.  Since rhe a i r  is
heated,  the a l le fnate a i r  svstem ol lers prorecr ion against  inducr ion sysr .m
blockage caused by snow or  t reezing ra in,  or  by the i rccz ing of  noisrure
accumulated in  the indLrct ion an f i l rer .  Ahemare a i r  is  unf i l tc fed;  theretore,
i t  should not  be used dur ing g.ound opcrat ion when du\ t  or  other
contamrnanls mighr  enler  the system. lhe pr inury ( lhrough the f i t ter )
'nducr 'on source should a lw. t ts  be used for  takcof fs .

The fuel  in ject ion systcm consi ! ts  of  a !er !o.egulator  which nerers fuel
I low 1n propof l ron ro a i r f low to ihe engine.  g iv ing the propef  tuel -a i r  n l ixrure
at  a l l  engine speeds.  and a luel  f low d iv idcr  which recr i 'es lhe mercrcd fuel
and accurale l ! -  d i ! id .s  thc fuc l  f low among the indi l iduat  c \ l inder  fuel

A comf inat ion tuc l  f low indic , r ro.  and mani lo ld p.essurc gauge s
insta l led in  thc le l i  s  c  of  the ins l rumenr panel .  I  he iuc l  f low mdicalor  is
connected to the luel  f low d iv id€r  and monnors luct  pressure.  The
innrument  converts  lue l  pressu.c to an indicat ion o l  fLre l  i tow in gal lons per
hour and percentage o l  c fu ise polver .

l  he constani  speed propel ler  is  conrro l led bv a golernor  mounled at  rhr
le t r  forea.d s ide of  the crankcasc.  Conlro l f rom the engineconlro l  quad.anr
is  pror ided by a p ' rsh-pu1l  coDlro l .
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7.7 f ,NGIn-E CONTROLS

Engine conl ro ls  consist  of  a thro l l te  conrrot ,  a  propel ter  controt  and a
n1rx lure cont fo l  lever .  Thesc conrro ls  are locared on rhe conrro lquadran!  on
the lowcr ccnter  o l  the ins l fument  panel  (F igure 7- t )  r !here rhe)-  arc
accessib le to both the p i lor  rnd thc copi lo l .  Thc contro ls  ur i l ize re onl ined
cont fo l  cables !o reducc f r ic t ion and b inding

The thfot t le  lever  is  used ro adjus l  the mani fo ld pressure.  I !
Incorporares a gear up wafnrng horn s$rrch rh ich is  acr iva lcd dur ing rhe lasr
por l ion of  t ravel  of thc throt l le  lever  to the low power posr t ion.  l f rhe landing
gear is  not  lockcd down.  the horn \ ! i l l  sound unr i l  the gear is  do$n and
locked or  unt i l  the powcr sct r ing is  incrersed.  This is  a iealurc to prevent  an
Inadref tenr  gear  up landing.

Thc propel ler  conl ro l  le ler  is  used !o adjusr  the propel ler  speed l ron
h i g h  R P M  t o  l o w  R P M .

The n ix ture contro l  l$er  is  used to adlus!  lhe a i f  lo  fuel  rat io .  The
engine is  shut  down b!  thc p lac ing c l l  the mixture conrro l lever  in  t t rc  fuI  tean
posi r ion.  ln  addi l ion, lhe mixrurc contro l  has a lock lo  prercnt  ac! i \a t ion of
the mixrure conl ro l  insead o i  the p i tch conrro l .  For  in format ion on rhe
leanlng procedure,  see the Avco,Lycoming Operator 's  Manual  and rhe
lean'n8 procedure in  Sect ion 4 of  th is  hnndbook.

' Ihe 
f . ic t ion adjustment  lever  on rhc f igh l  s idc o i  lhe contrct  quadranr

may be adjusted to increase of  decrcase the f r icr ion hold ing rhe throrr le ,
propel le f .and mixture contro ls  orro l { rck rhe contro ls inasetccted posi r ion.

The a l ternateai r  contro l is  locr tcd ro lhe r ight  of the contro lquadranr .
when the a l ternale a i r  lever  is  in  rhe up.  or  c losed,  posi t ion thc engine rs
operal ing on f i l tc fed a i r i  when the le \er  is  in  rhe down,  o.  open,  posi r ion rhe
engine is  operat ing on unf i l lered,  heated a i r  The conrro l  is  opcfated br
pfcss ing the knob to the le f t  to  c lear  the reta in inggale and then moved in the
desi red d i rect ion ( refer  to  F igure 7- l ) .
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CONTROL QUADRANT
Figure 7- l
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LANDINC GEAR SELECTOR
Figure 7 l

7 .9 LANDING GEAR

The ai rp lane is  equipped wi th a ret rac lable l r icvc le landing ge3r,  t th ich
is  hydraul ica l ly  acruated by an e lect r ica l l t  po!{ered re lers ib le pump Iht
pump is  contro l led bv a selector  swi tch on the inst rument  panel !o the le f t  o f
the contro l  quadrant  (F igure 7-3) .  The landing geaf  is  ret rac led orextended
in about  s€len seconds.

Some ai rcraf t  a lso incorporate a pressure sensrng de!rce rn the s\ \ tem
which lowers the gear regardless of  gear  selecr . r r  posr t ion.  dependlng upon
aißpeed and engine power (propel ler  shpsrream) The gear rs  desrgned to
€xtend at  a inpeeds below approxinate ly  l0 l  KIAS wirh poqer of iercn r f
rhe selector  is  in  the up posi t ion.

Rf,PORT: YB-1080 ISSfTEDT NOYEMBER t.  1979
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The extension sp€eds r|ill vary from approximarely Rl KTS ro
.approximately l0l  KIAS dep€nding on power sett ings and ahitude. fhc
d€vic€ aho prevents the Sear ftom retracting at airspeeds below
approximarely 8l  KTS wi lh ful lpower, though rheselectorswi lcb may be in
lhe üp position. 'l his spe€d increases with reduced power and/ or increased
altilud€. Manual override of lhe device is pro!ided by an cmergency ge,tr
levcr locatcd betlrecn thc fron( seals ro ihe right ofrhr pileh rrim wheel{reter
to Figure t-9). The sensing devic€ operation is controlbd by drllerential air
pr€ssurc across a 0€xiblc diaphragm whrch is mecbanrcal ly l inked to a
hydraulic valve and an elcctrical sltitch which actuates the pump moror. A
high pressure and static air sourc€ for actuating th€ diaphragm is provided
in a mast mountcd on the left sidc of ihc luselage above rhe win8. Any
obstruction of th€ holes in this masl will caus€ the gear to exrend. An
opl ional h€aled mast is avai lable to al l€viale ob6truci ion in ic ingcondi l ions.
The oplional h€ated mast is lurncd on wheneverrhe PITOT H EAT swrlch is

WARNING

Avoid e.ieclinS objects out of th€ pilot storm
window which could possibly ent€r or obstruct
the hol6 in rhe mast.

Th€ em€rSency Sear lever,  when placed in lhe raised posit ion,can beused to
ov€rrid€ thc syslem, and gear posilion is th€n conrrolled by rhe selecror
switcb r€ßardl.ss ot airsp€edi pow€. combinalions. The emergcncy gear
levcr is provided wilh a latching device which may be used to lock thc
overr ide lever in th€ up posit ion. Th€ latch is located on lhe r ight s ide ol the
manualov€rr id€ l .v€r.  Tolock the overr ide lcver in theup posit ion. raise rhe
override lever to lhe lull up position and push the latch down. A yellow
warnin8liBhr located b€low rhe gear selector swirch (Figure 7-l) flashes ro
l ,arn the pi lot  thät thcaulomatic gearloweringsystem isdisabled-The lätch
is springload€d to the off position to aid disengagemeni. To disengagc the
latch raise lhe ovcrr ide l€v€r and release. The levcrwi l l rerurn ro i is normal
posi l ion and th€ yel low f lashing l ight wi l l€xr inSL' ish. The lever must älso be
latch€d in the raised (up) posit ion wh€n geaFup stal ls are pracr ictd.

EmerScncy exteosion of the landing gear is accomplished by relcasinS
the hydraul ic pressure which al lows the gear ro tree,fal l  wirh spr ing
arsr ' lance, 'n the no\e gedr lqo l lpes of release mechcnr\ms hä!e he. ' t
'nnal led and t  nem operartun dcpend\ on rhe !)srem 'nsräl led ( l  r tsure 7-e I
On aircraft  equippod with rhe l€ver release rhe control  musl b€ held in rhc
dotfnward posit ion for emerg€ncy exrension. On aircraft  equipped wirh rh.
cabl€ releÄse the r€raining cl ip musr b€ rnoled and rhe red knob pul led for
emerSency exlension.

ISSUf,D: NOYf,MBf,R 8, 1979
REVISfD: DECf,MBER 10, 1986
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C.ar down and lockcd posilions arc indicar€d by rhrc! Bre€n tighls
Iocaicd abo!. !hc s.lcctor, and a r.d "',Varningccar Unsafc'lighr localcd at
the top ofth. pancl- An all lighls oul condition indicat6 thc gear is up. Thc
landinS gcar should not bc rctractcd above a speed of I l0 KIAS and sbould
nol be cxtcndcd äbovc a sD..d of l l2 KIAS.

Th. main lrndinS g.sr uscs Cl.vcland 6 00 x 6 whccls. Thc main gcar
rncorporatc brakc drums arld Cl€vcland double disc hydraulic brakc
assemblics. Thc nosc whecl carries a 5.m r 5 six ply tirc and th. main Scar
üse 6.fit x 6 cight ply lircs. All rhrec rircs arc tub€ typc.

Two micro-switchcs in ihc throltlc qusdrant acrivarc a warninS horn
and rcd "Warnin8 Ccar Unsafc" lighl undcr thc followin8 conditions:

(l) ccsr up and powcr rcduccd bclow approximatcly 14 inchcs of
manifold prcssurc.

(2) On aircralt cquipp€d wilh thc backup gcär cxicndcr, iflhc systcm
has cxrcnd.d thc landing gcar and rhc gcar sclcclor switch is UP,
crccpt al full Powcr-

(3) G€ar s€leclor switch UP whil€ on rhc ground.

On aircraft which ar€ NOTcquippcd wirh rhc brckup gcar cxlrndcr an
addilional switch is installcd which a€tivatcs thc *arning horn and li8t't
vhencvcr thc flaps arc cxlcnded b€yond thc approach position( l0o)and thc
landin8 gcar arc not down and lockcd.

Thc gcar warning horn cmils a 90 cyclc pcr minüte bccpinS sound in
conträsl to thc stall warning horn which cmits a continuous sound.

Tt. nos. gcar is stc.rsblc through a 22.5 dc8rcc arc cach sid. ofc€nt.r
lhrough thc usc ofthe ruddcr pcdals. Asthc nosc $rhcel rc(r.cls, thcstccrinS
linkag€ discngaßcs to rcduc€ ruddcr pcdrl lo.ds in flight. Thc noscwhcclis
cquippcd with a hydraulic shimmy damp.ncr 10 red uc. nosc whc.l shim my-

Thc olco slruls ar€ of lhcair-oi l lypc, with normalcxrcnsion b. ing. l .25l
.25 inches for th. nosc gcar and 4.5 t .5 inchcs for thc main gcar undcr
normäl näl ic load (.mpty weighl of  airplanc plus ful l  fucl  and oi l ) .

Thc slandärd brakc sysrem includcs toc brakcs on thc lcfi and right sct
ot ruddcr pedals and a hand bratc locslcd bclow and ncar thec.nlcr ofthc
instrumcnt oancl.  The toc brakesand lbc hand brakc hav. individur l  brak.
cylindcrs, but all cylinders us. a common r.scr!oir Thc parkinS brakc is
incorporatcd in thc levcr brakc and is operatcd by pulling back on the lcvcr
änd d.prcssing thc knob at lached lo the lop ofthc handlc- To rclcasc lhe
parking brakc. pul t  back onthc brakc lcvcr i  thcnal low thchandlctoswing
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I ,ANDING CIAR EI-ECTRICAI- SCHE}IATIC
Figure I 5
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LANDING
Aircraft equipped
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GEAR HYDRAULIC SYSTEM SCHEMATIC
with Prestolite pump and lever €merg€ncy gear release

Figüre 7-7
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LANDINC GEAR HYDRAULIC SYSTEM SCHEl\tATIC
Aircraft equipped $ith Prestolite pump and cable emergency gear rel€ase
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LANDING GEAR HYDRAULIC SYS'LEM SCHEMATIC
Aircralt equipped with Oildyne pump and lev€r emergency gear retease

ftsufe /-  /0
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LÄNDING GEAR HYDRAULIC SYSTEM SCHENIATIC
Aircraft equipped with Oildyne pump and cable emergency gear release

REPORT: VB-1080
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FLIGHT CONTROL CONSOLE
Figure 7'9

7.11 FLIGHT CONTROLS

Duäl flight controls are provided as standard equipment. A cable
system provides actuation of thc conlrol surfaces when thc llighl conuols
a-re moved in their respecdve directions.

The horizontal surface (stabilato0 features a trim tab/seNo mounted
on lhe trailing edge. This tab serves rhe dual function of providing lrim
control and pitch conEol forces. The trim function is controlled by a trim
conlJol wheel located on the conüol console betwe€n the two fronl scals
(Figure 7'9). Rotadng the wheel forward givcs nos€ down tdm and rotation
afi gives nose up trim.

The rudder is conventional in design and incorporales a rudder Eim.
The tim mechanism is a sFingloaded recentering device. Thc lrim conlrol
is located on the righr side of the pedesral below lhe lhrottle quadrant.
Turning the l r im control  c lockwise gives nose r ighl  rr im and
counterclockwise rctation gives nose left tim,

ISSUED: NOVEMBER 8, I979
REVISED: NOVEMBER 13, 1989

REPORT: VB-1080
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I On aircraft serial numbers 32R-8013001 through 32R-8413024.'manually 
controlled flaps are prolided. They are extend€d by a control

cable and are springloaded to the retract€d (up) position. The control is
located between the two front seats on the control consol€. To extend the
naps pull the handle up to the desired flap setling of 10,25 or40 d€grees. To
retract. depr€ss the button on the end of lhe handle and low€r the control.

I  On aircrafr  'er ial  numbers l2R-85t1001 and up. rhe l lap\ are'elecrr ic i l l !  
operated (Frgure -- l0r A conrrol  eve- dnd rndrcdro- l ight are

located on the lower right instrument panel. Selection ofan€\tflap poshion
will activate the flap motor and tbe ligbt. When the flaps reach lhe desired
position. the ilap motor is automal icall,v sw itched offand !he indicator light
go€s our,

ln the event of a tlap drive malfunction; move the flap Lever until lhe
ligh! goes ou!. The position ofthe llap lever relätive to the instrument panel
markings indicates the approximale flap posrtron.

On aircraft  s€r ial  nunbers 32R-8513001 thru 32R-85l30l6lhere are
three stops for the flap conlrol lever. full Lrp (0' flap), lst notch (25" flap).
and full down (10o flap).

On aircraft serial numbers 32R-8611001 and up lhere ar€ iour stops tbr
the nap conrrol lever. fuli up (0' flap), lst notch ( 10" flap), 2nd nolch (25"
flap) and full down (40' flap).

When exrending or retracting flaps. rhere is a pitch change rn lhe
aircraft. This pitch change can be corrected either by slabilator trim or
increased control wheel force. when the flaps are in the retracted posilion
the right flap, provided with a over-c€nref lock mechanism, acts as a step.

NOTE

The right flap will support a load only in the
fully ret racted (up) pos it io n. When loadins and
unloading passengers make sure the flaps are in
the retracted {up) posilion.

7.I3 FUEL SYSTf,M

The standard fuel capacity of the S arat oga S P is L 07 gallons. of which
102 gallons are usable. The inboard lank is attached !o the wing strucrure
with scre$s and nut plates and can be removed lb r serric€ or inspection. The
outboard tank consists of a biadder fuel cell that is interconnected wilh the
inboard tank. A flush fuel cap is located in the oulboard tank only.
REPORT: vB-10E0 ISSUED: NOVEMBER t. r979
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ELICTRIC FLAP SCHtrMATIC
Figurc 7- l0
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Whcn using less thrn thcnandafd 107 gal lon capci ry  of  thc lanks, fuel
should be d is l f ibured €qual ly  bel$een each s idc.

Tbe luc l  se lector  conrro l  is  locared belo$ the cenrcr  o l  the inst rumrnl
panel  on thc \ lop ing iace of  lh€ contro l tunncL ( r .c fcr  1o Figurc t - t ) .  t t  has
!hree posi l ion\ ,  one posi l ion corresponding ro . rch v ing tank ptus an OFF

To a!o id the accunrular ion of  *a ler  and sedimcnr.  lhe luetrank sumps
and nrarne.  should be dra incd dai lv  pr ior  to  f i f \ r  n ighr  and af tcr  re luel ins.
Eich inboard tank is  equipped $ i th rn indi ! idualquick dra in loc! red ar  rhe
lower inboard rear  corner  of  the tank.  Thc luel  sr ra iner  and a sysrcm quick
drarn val lc  are located rn lhc fusc lage at  the louest  poinr  of  the tuel  s ts lem
I l  rs  important  thr l  thc iuel  s ls lem bc dra ined in rhe fo l los ing manncr :

Dr. iD cach lank !ump th.oush i ts  ind i \ idualquick dra in tocat .d ar
lhe lo$er  inboard rcrr  coro€r  of  rhe tank.  nrakrng surc rhat  enough
luel  hrs f lo$.d to ensure lhe removal  of  r l l  water  and sedimcnl .
Place a cootä iner  bcn.ath the luc l  s l ra iner  sump dra in oüt lc l
located undef  rhc fuselage
Drain thc fuc l  dra in€r  sump b)  pr .ss ing down on the le !c f  tocaled
on the r ishr  \ idc of  the cabin on the forwärd edse of  rhe r ! ing spar
housing (Frgure l - l l l .  \ ' lorc  the sc lector  through thc fo l lowing
sequence:  OI :F posi t ion.  l . f t .  r ighr .  {h i le  dr ! in ing the st ra inc l
r u m p .  M a k c  s u r c  t h a t  e r r o u g h  I u e l  h a s f l o w e d r o d r a i n t l r e l u c l l i n .
bcNf.en each rank out lcr  and the luc l  ! t ra iner ,  a\  wet l  as rhe
srra incf  i tse l f  Wirh fu l l  luc l  tanks.  i t  wi l l  tak€ appfo\ imale ly  6
seconds ro drarn r l l  o f  the fuei  l rom the l ine f ronr  e i ther  ran k to thc
luel  s t rarn€r  When th.  tanks l r .e  lcss than fu l l .  i1  $ i l l t rke a lcw

F-\amrn!  rhe contenrs o l  thc conrarner  p laced Lrndcr  rhe fuel  sun1p
d r . r i n o u r l e t .  W h e n t h e f u e l l l o \  r \ f r e e o f  \ r a t c r a o d s e d i m c n r . c l o s €
thc dra in and d ispose 01 thc contents o l  rhe bot t lc

l

:t.

C AUTIOT\"

When dra in ing fuc l .  ca.e should be rakcn ro
. n . u r f  r l . d '  n o  t r , .  \ 1 , / a r d  e \ . . r \  b c . .  r e . ' d  I  r o
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I . 'T .  EL DRAIN I ,EVER
Figufc r ' l . l

A l ter  us ing th€ undeßeat  quick dra in.  check f rom lhc our \ ide lo  matrc
sure th l t  i l  hrs c loscd complete l !  and is  no1 leaking.

A luel  quänt i t l  ind icator  to  measure rhe fLret  nor  \ i \ ib te lhrough rh.
l i l lc r  neck in  cach wing i , r  insta l led in  the inboard r 'uet  r rnk.  This gauSc
lndicatcs u\able luel  quanr i t ie !  f foor  5 gal lons to l5  gal lons in  rhe g!ound
al l i tude.  The sole purpose o l  thrs g, ruge is  ro assis t  rhe p i tor  in  deternr in ing
luel  quxntr t ies o l  less than.15 eal lons dur ing thc pre l l ighr  insp€cr ion.

An e lecrr i .  fue l  pump i r  pro\  ided lor  u\c  in  c ise o l  f r i lure o1 rhc enginr
dr i \en pu rp.  Th.  c lcc l r ic  pump oper! rcs f ron)  a s ingle st r i rch !nd
indrpendent  c i rcu i t  pror .cro.  I t  should b€ ON tor  a l l rakeol fs  and t l rndings.

FLrel  qu!nt i l i  gaugc\  for  each o l  rhc ranks are locatcd in  thc.ngine
grugc c lustcr  on the le i l  s ide o i  rhe inr t funrenr  faneL.

RLITOR t:  V B-1080
7 - 1 5

irtr\t t 4 r \

Ll rq I
(sl-)

ISSUID: \OVEMBER 8, 1979
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S \ I I T ( H  P  \ N F : 1 .
l - igure 7-15

7. I5 NI ,ECTRICAT, S}STE}, I

The l4- !o l r  e lec l r ica l  s !s tem inc ludes a l2- !o l r  bat lc f \  for  s laning and
ro back up a l ternator  outpur .  F l lect r ica l  po\ ! r r  is  suppl ied by a 60 ampcre
al lernatof  Ihe bal tcry.  a masler  s$ i tch re läf .  a  lo l tagc regularor  and an
o\ervol lage re lay are locaicd b.neath the noor o l  the loNrard baggagc
compar lmcnl .  Acccss 1o thesc c lcc l r ica l  componrnls  is  g i ined bv renlo\ ing
rhc comp.t r tment  noor  and the access panel  local .d on lhe le f t  s idc of  lhe

Electr icä l  swi tches are located on a paD. l  1o the p i lo fs  le i l  (F igurc 7-  l5)
and a l l  c i rcu i t  b .crkers are oD the lowc.  r igh l  ins l rumcn!  pancl  ( refef  to
F i g u r e  7 - 1 9 ) .  A s w i t c h p a n € 1  l i g h r  i \  r \ r i l a b l c  a s  o p t i o n a l e q u r p m c n ! .  I h e
l ighl  is  ins la l led abo!c the sBrtch panelaDd is  conl ro l lcd bJ"  a rhcol la l  sr i tch
m o u n r e d  o n t h e l c f t  s i d e o l  t h e p a n e l . T s o t h u m b r v h c e l r h e o s t a t s $ i t c h e s t o
th.  leä o l  the c i rcu i t  breakers contro l  the na\  igat ion l igh ls  and th.  in tensi t !
o f  thc inst rum€nt  panel  l ights.

Slandard e lec! f ica l  acccs!or ic !
pump. the sra l l ! larn ing indicalof .  rhc

REPORT: VB-1080
1-16

includc thc srarrer.  the r lecl f ic fuel
ammetef,  and the annunciarof panel.
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I  heannunciarorpanel inc ludesal ternatorand lowoi l  pressureindicaror
i ights and provis ions for  opt ional  baggagc door a jar ,  a i r  condi l ioncr  door
opcn and low vacuum 1g)-ro st is lem) l igh ls .  The annuncia lor  panel  l ights
ar€ prolided only as a t"rarning 1o the pilot thar a strstem najJ not be
operat inB proper ly ,  and that  rhe appl icable sysrem gauge should be checked
änd moni tored ro delermine when or  i f  any correct i \e  act ion is  requi .cd

Opt ional  e lec! r ica l  acccssor ies inc ludc the navigar ion l ights.  anr i -
co l l is ion st robe l ights.  instmmenr prnel  l ighr ing and cabin cour tesy l iShts.
Thc cäbin cour tesy l ight  insta l la t ron consists  of  two l ight i  swi tch panels.  onc
mounted above each cabin cnl rance.  Make su.e the l ights , t re of f  when
leal ing the a i rcraf l .  t -eaving the l igh1s on fof  an ex lended per iod of  t ime
could cause dcple l ion ot  the bal lery.

Two opl ional  l igh ls .  mounted in the overhead panei ,  pro! ide inst rumen!
and cockpi t  l igh l ing ior  n ight  11) ing.  The l iShts are contro l led by fheoslar
switches located adjacent to them. A map light window in each lens isactuarcd
byan adjacent swrtch. An optionalwing ripr recognition light syslem consisrs of
2 lights (one ineach wingtip)and is operatcd b,t a split landing ligh!i recognition
l ight  rocker  type swi tch mounted on rhe p i lo ! \  swi lch panel .

Ci rcui t  prov is ions afc nadc to handle the addi l ion o l  communicar ions
and navigal ional  equipmen! .

The ammeter  in  thc a l ternard systcm displays in  anperes rhe load
placed on the a l tefnato. .  I t  does not  ind icale bat tery d ischarge.  Wi th a l l
electrical equipment off (excepl !he master sw(ch) the ammeler will be
indicät ing the amounl  ofchafg inS current  demanded by thebal terr - .  Aseach
i tem of  e lect r ica l  equipm€nt  is  lurned on,  the currenl  wi l l  increase ro a tora l
appearing on th€ ammeler. This total includes the batery. The average
cont inuous load for  n ight f l ight ,  wi lh  radios on.  is  abou!  30amper€s.  This 30
ampere \ 'a lue,  p lus approximately  2 amperes for  a lu l ly  charged bat tery.wi l l
appear cont inuously under these f l igh l  condirLons.

I" OTE

On airplanes wilh interlocked BAT and ALT
\s rrche..  rhe Al.  I .$ i rch  ̂ mechanical l ,  Inre -
locked with rhe BAT switch. When the ALT
swilch is turned ON, the BAT switch will also
be turned ON. On airplanes with separate BAT
and ALT switch operations, the switches may
be positioned independently as desired.

ISSUEDT NOvEMBfR 8. 1979
REvISEDT SEPTEMBER 17. 1981
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PIPTR AIRCRAFT CORPORATIO^" SEC,TION 7
PA-32R-30I,  SARATOGA SP DISCRIPTION & OPERÄTION

CIRCUIT BREAKf,R PANf,L
Figufe ?,19

For Abnormal andi or Emersency procedures. see Secl ion 3.

WARNING

When opt ional panei l ighrs are instal led. radio
J . n m r n B  \ $ | l c h  m . r s r  b e  o l l  r o  o b l a r n  d . d r
l i g h r .  l u l l  i n r ( n ' i r )  d u r i n e  d d \ | | n e  r h r n r
w h e n  a i r c r a l r  . :  o p € r a r e d  a r  n r g h r  a n d  r h (
radio l ight dimming switch is turned on. gear
l ights wi l l  automatical ly dim

WARNING

Anli-col l is ion l ighls should nor be opcrat ing
when flying through cloud, fog or haze. since
r h e  r e f l e c r e d  l i g h r  c a n  p r o d u . e  . p a ( i a l
disor ienrat ion Strobe l ighrs should not be used
in close proximity to the ground such asdurins
laxring, takeoff or landing

ISSUED: NOvf,MBER 8. 1979
RfYtSEDt SEPTEMBER 17. l9E{

REPORT: vB-1080
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CA UTION

I)o nor  u.e L igdr  Lghler  re.eprd. le .  d '  poqcl
sources for  an!  devices other  lhan the c igar
' i p h r c  .  \ u n t l i . d  s , r h  r h c  a i r f L d n -  A n )  ̂ r h c r
d( \ ice p lugp(d ,nru rh( \e r ( ( (pr ! ! l ( \  ma) b(
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PIPf,R AIRCRAFT CORPORATION SECTION 7
PA-32R.30I.  SARATOGA SP DESCRIPTION & OPERATION

7.I7 VACUUM SYSTIM

The vacuum sysrem is desrgned 1l) operare the air driven gyro
instrumenls. This includes rhe direct ional and ani lude gyros when instal led.
The system consisrs ofan engine dr iven !acuum pump. avacuum resulator,
a iih€r and the necessary plumbrng.

The vacuum pump is a dry lype pump which el iminat€s the need for an
air ioi l  separator and i ls plumbing. A shea. dr ive prolecrs rhe engine from
damaSe. I f  the dr iv€ shear!  rhe gyros wi l l  become inoperat ive.

The vacuum gÄuge, mounted on the r ight instrument panelto the r ight
of the radios, (refer 10 Figure 7-21) provides valuable iniormarion to the
pi lot  about theoperat ionofthevacuumsystem. A decrease in pressure ina
system that has remained consrant over an €xtend€d period, may indicate a
dirty filter, dirry screens, possibly a sticking vacuum r€gulator or leak in
sysrem (a low !äcuum indicator l ight is prov;ded in th€ annunciaror panel) .
Ze.o pressu.e would indicare a sh€ared pump drive, defective pump,
possibly a defeclive Saug€ or collapsed line. ln the event of any gauge
variarion from lhe norm, the pilot should ha!€ a m€cha nic cheirk the system
to prevent possible damage to th€ syslem componenrs or €venrual failureof

A vacuum regulator is provided in rhe sysr€m to protect rhe B/ros. The
valve issetsolhenormalvacuumreads4.8to5 I  inchesof m€rcury.asett iDg
which pro!ides sufficienl vacuum 1() operate all the gyros ar thei. .ared
RPM. HiSher se( ings wi l l  damag€th€ gyrosand witha lowset ingthe gyros
wi l l  be unrel iable. The regulalor is located behind,the instrum€nt panel.

Rf,PORT: vB-1080
1-21
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7.I9 INSTRUMENT PANEL

'fhe instrument panel is designed lo accommodale rhe cuslomar!
d d ! a n c e d  f l i s h r  i n s r r u m e n r '  d n d  r h e  . l o . m d l t  r e q u i r F d  f o u e r  n l d n i
instruments. The .rrr i f ic ial  hor i /on and direct ional gyro
operared and are located in the center ofrhe Ieir-hand insrrumenr panel.  The
vacuum gaugc is locr led on the r ight hand instrument panel.  The rurn
indicalor.  on rhe lef t  s ide. is elecrr icr l ly opcrated.

The radros are localed in ihe cenrer lecr ion oi  the panel.  and rhe circuir
breakerr are in the lower r ight corner of lhe panel.  An opl ional radio
MASTER \witch is located near the lop ofrhe instrumcnl panelbetween lhe
radro stxcks. I t  controls the powcr 10 al l  radios throügh the aircraft
MASTER swirch. The rad;o power switch hÄ! an OFF. and ON posit ion. An
emergenc\ '  bus switch is also providcd 10 gr le AUXILIARY power ro the
avionics bus in the e\enr of a radio MASTER s\, , i tch circui l  fäi lure. The
emergencr '  bus ssi tch is locatcd behind the lower r ighr shin guard. lef i  of lhe
ci fcui l  breaker panel.

A ground clearance energ! saver stslem is avai lable to pro\ ide dirccr
power to Comm t l  \ ! i lhout iurning on lhc maslef swirch. An iniernal lv l i r
pushbu1lon s$i lch. located on the in(rumcnt panel.  provides ännunci:r t ion
lor engagement ol  the svstem. Whcn the burron is engägcd direcr aircmfl
bat lerr  porer is appl ied ro Comm ä1. audio ampl i l ier (spenker) dnd radio
acccsso. ics Thc \ \r i tch musr be iurned OFF or deplel ion ol  brtery

?.21 PITOT.STATIC SYSTEM

The svsrem suppl ies both piror and srat ic prcssure for the airspeed
indicator,  äl i imeler and vert ical  lpeed indicalor (when insral led).

Pi lot  and srat ic pressure are picked up by rhe pi tot  head on rhe borrom
of the lef l  wing. An oprional heated pi tot  head, which al leviares problems
with ic ing or heavy rain, is avai lable. The switch for pi tot  hear is locarcd on
the switch panel to the pi lot t  lef t .  Push-buxon type pi tot  and siar ic drains
ar€ located on the lower left sidewall of the cockpir.

ISSt 'ED: \OvIMBfR 8. 1979
REVISED: Sf,PTEMBER 17. 198.1
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An al tcrnale sta l ic  sourcc is  a\a i lab le as opl ional  equipmenr.  The
conr lo l  !a l !e  is  locr tcd bc lo$ lhe le f t  s ide of rhe ins l rumenl  pancl .  When thc
val !e is  scr  in  rhe a l re.nare posi r ion.  rhe ahimeter .  \er t ica l  spccd indicaror
and a i fspced indicator  wi l l  be us ing cabin a i r  lor .srär ic  pressurc Thc norm
*indos and cabin ! .n ts  must  be c losed and rhe cabin hcater  and defrosrer
mu\ l  bc on dur ing a l ternate stät ic  source operat ion The a l l imerer  error  is
lcss rhrn 50 feet  unlcss o lhcrwise p lacarded.

To prc\enl  bugs and water  f rom enler ing the p i lo t  aDd st r l ic  pfcssurc
holes when the a i rp lane is  parkcd. , r  co!er  \hould be p laced o\er  rhr  p i ror
head A par t ia l lv  or  complete l r  bbcked p i t { r t  hcad $ i l l  g i \e  errat ic  or  /ero
readrngs on lhe lnst rumenls.

NOTF

D u r i r  F  f ' - l l r p h r  .  h e .  l  r ^  T r l c  ' L r e  n c  n r r , ' r

7.23 CABIN'  I 'EATURES

Fof €ase of  enl ry  and exi t  and lor  t i lo t  and pa\serrger  comlorr .  rhe l ( r r r
seats are adjus l rb lc  iorcand af t  A l l  scats rec l ineand hr \ r  armresr !  and are
r \a i ldb lc  * i lh  opt ional  headrests The l r )n l  seats can be equipped $ i rh
opl ional  \err ica ladju\ lmcnt  lhc centef  and rear  \eärs md\-  h.  rcmo!ed for
addi l ional  cargo space.

NOTE

To rcmovc th.  ccnlef  seats.  reta iners \ccur in!
the back legs o l  rhe scars must  be unlocked
lh is  is  accompl ished b!  depressinr  thc p lungef
bchind each rear  leg.  An!  t ime thc seats are
inst r l led in  thc a i rp lane.  the reta iners \hould bc
in rhc locked posi t ion lo  remolc lhc feal
scärs.  dcprcs thc p lüngcr  behind each l ronl  lcs
and s l ide ser l  t ( )  rcar

RfPORT: \ 'B-1080
1-21
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An optional jump sear can be insElled between the two middlc scats |o
give the airplane.r seven-place capacity-

Shoulder harnesscs wilh inerda rccls are slandard equipmenl for rhe

On aircrdft serial numbers 32R 8013001 ürough 32R-8413024, shouldc.
hemcsses wilh inertia rccls arc olfcnd as optioml equipmgnt for thc third,
fourth, fifth and sixrh scats, bu! nol for rie seventh se3t.

The inenia rce1 should be checkcd by tugging sharply on üe slrap. Thc
reel will lock in placc undcr this test and prevent the srap from exrending.
Under normal movcnrcnt, üc sträp will extend and rcEac! as required.

On earlier aircraft providcd with a single strap adjuslable shoulder
harness for each fronl scat the shoulder strap is roulcd over the shoülder
adjacent 1lr the windows and allached ro üe lap bcll in lhe generai area of
thc person s inboard hip. Adjust this fixed strap so lher all conrrols are
accessiblc while nldintajning adequa!c rcsreint for the occupant.

Shoulder harnesses should bc rourinely worn during lakcolf, Iending
and whcnever än inflight emergcncy occurs-

An oprional club seaiing inlcrior is also availablc. In the club seating
inlerior the center seats iacc afi. Tlrese seats are equipped wirh lap bellj and
äd.justablc shoulder hirnesses* Rcmovai of lhe seats is accomplisbed by
rcmoving the lwo bolls holding üe aft alrach points and sLiding rbe scälaft.

' tär l ,er rrryhnc'  I  c cql .p|eJ q.( ' r  -p bch. only.
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Ä optrcnal  re l rcshnrent  consolc i !  Located t t rs(n r t re centersears l r  I
i \  remo\.d in  an idenr ic{ l  mrnn.r  ro thc ccnl . r  vrar \  I

An opl ronal  cabin $ork tabl ! .  \cnrng lhc t \ \o  rcars on the r ighr  s ide o l
thc pr \ \cngcr  cdbin.  l !  o l l i r rd ro rhc c lub l rarng , r r rangement Ihc lable
nrusl  be sto$cd dur ing rakcol l  aDd landing.  l l  rhc tablc  is  lo  be uscd.  i l
should bc \ . r  up ä l tef  a le \e l  cru isc i i  establ ishcd

l i )  reno\e the cabin $ofk t rb lc  t rom thc af r  bagSage compartmenl .
unloc l  rhe \ tu . l  locarcd on the bot lonl  o l lhc c losc-out  bulkhead.  I  ooscn ihe
$hi le  t ier lown nrap and rcmo\e lhe täble l fom thc mount ing brackr t \  b)
l i i t ing the table l r , ,o  inchc\  r t fa ight  up un! i l  i l  r lcaß lhc mount ing brrckc is .
Do no1 rwist  thc r , rb le whi le  i r  rs  in  the brackels

l ( i  i n ! 1 a l l  r h c c a b i n \ r o r k  r a b l e d u l n g f l i g h l . h o l d  r h e r a b l c  i n p l a c e a n d
r i l t  thc i rcc rnd o l  the t rb le up*ard 30" unt i l  thr  lobed upper knobs on the
txble supports  l r l ign r , , i th  rhe rop holes o l  the escutch€ons located below rhe
r ight  cabin $ indor !  t r im Hold rhe uppe. lobes in  p lace and lo! rer  rhe f ree
end of  the rable to the le \e lüor t  po\ i t ion l l le  rera in ing st r ings \ r i l l  c l ick

lo s low !hc cabin $ofk 1ablc.  fcnro!e rhe rablc  b\  I i f t ing the f ree end of
rhc tablc  up$afd to d iscngagc the bot tom lobcs of  lhe lable supporrs.  I  r f t
unt i l  the rop suppor l  lobes dr \engagc a l  approximrre ly  10"  of r i l r . rnd rcmo!e
rhe lable.  Posi t ron the table In the stor lagc arer  änd.  wi th lhe räblc  I 'vork
sur face fac ing lo f$ard.  p lacc thc \ lo ts  in  the rable suppo( in to the re lepraclc
c l ips mounted on the hal  shel f .  Make sure thc whi le  l ic iou,n nrap is  no1
bchind the table Wi lh the table lu l l )  phced in thc c l ips.  br ing lhe wh(e r ie
dosn srrap äcmss lhe face of  lhe table rnd lock o!er  thc srud locared on thc
bortom ol  the c lose-ol r l  bu lkhead.

7.25 BACGAGE AREA

l le a i fp lane has two sepamre baggage arcds.  each $ ' i lh  a t00 pound
capaci t ,v .  A ?cübic foot  lorsard luggage conpartmcnr. locälcd ius l  af t  o l  rhe
' i - e  s a . l .  r .  J c c e . , i h l c  r h r o u r h  d  l ^  \  ' )  n r h  J o o  n n  r \ c  r i B n r , , , i .  o r  r h .
fuselage.  A l7 . l  cubic loot  af r  compartmcnt  is  localed b€hind the i i f rh  and
six lh seat \  and is  accessib le through the cargo door on the af i  s ide of  the
fuselage and dür ing f l ighr  i rom ins ide the cabin.
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An !utomar lc  lor {a.d baggage conrparrmenr l ight  laatufe is  l r \ t r lab le
\h ich u l i l izes a magnct ic  rccd süi rch and: !  mrgner {or  ac l l !u l ion.  The ss r tch
and magn€l  are mountcd lLrsr  abo\e lhe h iD8e l i r rc  of  rhe lor \ rard baggagr

OpenrnS rhe baSgage door lu l1"" .  act i \  r lc !  thc sr \  i rch $ hrch rurn\  on rh.
basgage coml1a'1mcn1 I 'ght .  I  he baggage compartmcnr l iSht  is  independenr
ol  the a;crä l t  ma\1cr  \$ i ich:  therefoß.  the l ight  * i l l i l lumrnarc rcEardle\s o l
the posi l ion o l  the mrs l r f  swr lch I  h .  ba- !ga8e door should not  be lc f t  opcn
lor  rx tcndrd rme pef lods.  a\  bal ter t  deplct ion could fcsLr l t

Ar  ot r rcnal  fo f  $ard bag-qagedoorajaran uncrat ion s\ \1cm isa\a i lab le
which scnscs baggagc door la tch p in posi t ion.  Fai |ng ro la tch the Ior$ard
baggage door $1l l  r l lumlnare an amber |ght  locr tcd on rhe p i lor \  annun
ciaror  panel .  The annunciaron.  \ r  hen i l luminalcd.  i \  "BAGCA(lE DOOR '

a d \ i s n r g  l h .  p i l o t  o f  r h i s  c o n d h i o n

NOTI

I t  is  rhe p i lo t \  respon\ ib i l i lv  1o bc !ure $hen rhe
blgsage i \  baded rhar  rhc a i rp lanc\  C.(1.  f r l ls
\ r i th in rhc a l lowabl .  C.G range.  (Reler  1o
Weight  and Balancc Sect ion )

7.27 HfATING A\D VI INTIT,ATINC SYSTEM

Ffcsh a i r  is  ducled f rom rhe a i t  lo*er  r ight  engine b^ l l lc  to  rhe h€are.
mulT b l  a f ler ib le hose Hor a i r  l r )m the h.atcr  mul f  is  roured rhfough a
l lex ib lü hosc on thc r igh l  s idc o l  the engine conrpar tment-  to  rhc !ah e box
mounled on thc f i fc  $al l jun abo\  c  thc lunnclcul  oul  I l  is  th .n ducred do$ n
cach s idc of  thc runnel  bc low the baggage f loo.  to  the cäbin duct i  s  and
oul le ts  (F igure 7-25) .

(  A L 'TIOI

\ \ h e n . J b  t  h , r r : ,  ^ p e r d  e d .  n e d r  d u c r . L f l d . e
l - ( . o m e '  h " r  T h ' . . ^ u l d  r c ' u l r  i n  b u r n .  r f  , r m ,
o r  l c g . : , n  p l J ,  i L i  r . o . l o , c  r o  h e d r  d u c t  o u l l e r .
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I )e f ros l  hcat  is  b led o l l  f rom lhe main f low ar  rhe herrcr  muf fand roured
t h r o u g h  l l e x i b l e  h o s c t o a  s h u t  o i l  ! a l v c l o c a t c d  r o l h e r i g h r o l c c n r e r a r r h .
top of  lhe f i re  $al l .  From rh is  poinr .  i t  is  ducred ro lhe det ioster  out le ls .

Fresh arr  rn le$ arc locared in the leadins cdge ofeach r ing and in thc le f t
\ ide of  the ia i l  cone Two adjusrable our lers r rc  locared on each s ide o i  rhe
cabin.  one forward and ( rne a l r  o l  thc f ronl  sear  neäfrhe i1oor .  lherearealso
adj l | \ tab le out le t \  i rbo!e c lch leat .  In  a i rp lancr  $ i lhout  ! i r  condi t ion ing.  an
opl ional  b lo$er  ma!  bc added to lhe orerhead lenr  s \nem lo a id rn thc
c i rcLr la l ion ( )1 cabin a i r

7,29 STALI-  WARNINC

An approaching \ ta l l  is  ind icared by a sta l t  sarn ing horn which is
act i \a led berween f ive. tnd tcn knors abo\e st , r l t  speed.  | \ . t i ld  ro moderate
ai r f ramc buf |cr ing mar-  a lso precedc the sra l l .  Sra l t  speeds arc \hovvn on
graphs in the Perforn iance Secl |on.  The s la l l  uarn ing hom emirs a
cont inuous sound l le  landing gear $afn ing horn is  d i l lc renr  in  that  i r  emi ts
a 90 c lc le pef  n inutc beeping sound Thc sra l l  rarn ing hofn is  act iva lcd b! ,
l i f t  derectoß ins la l led on rhe leading edgc o l  rhe leh r f ins.  Dur ing prcf l ighr .
the s la l l  $arn ing s)stem should be checked b\  rurn ing th€ masrers\ r  i rch O\ .
l i f l ing rhe detecroß and chccking lo  determine i f  lhe horn is  actualcd

7. ] I  FINISH

Al l  cx lenor  \ur laces arc pf imcd wirh c ich ing pr imef  and f in ished $ i rh
acr \Lc lacquer To l ieep rhe l in ish ar t racr i \e  looking,  econonr\  s iTe \pfa!
cans o l  touch up pai f r  are a\a i lab lc  i fom Piper  Dealcß

An oplnnal  pol !ureth ine enamel  f in ish i \  a !a i table.

7.3]  AIR CO\DITIONINC*

The r i r  condi l ion ing s\ r tem rs a
compoDrnrs rnc lude an r raporalor .  a
s{r1che\  and tempcrarure conrro l .

I  he e!apordbr is
cool\  the ai f  uscd fof

*OptLonrl  cquipmenr

RlIPORT: vB- 1080
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rccircuiat ing air  \ )srenr Thr major
condenseJ. a conrpr€s\or.  a bloser.

located behind rhr  .ear  bagga8e comp,r  ment  I  h i \
lhr  r r  cond Lt ioning s\ \ renr
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I  he co den\ . f  i !  nrount td on r  rc t ractablc scoop locarcd on rhe bot lonr
o l  thc lu lchg.  and to rhe rcar  of  rh.  b. rggage compaünr.nr  ar .a.  Th.  \coop
d\ tcnd(  $hcn lhe a i r  condjr ioncr  i \  ( ) \  and.e l rac ls  r , r  l  i lush posi r ion shen
rh.  \ \s le . r  i , .  OlF.

The conr f fc \sor  r \  mounred on ihc for la .d nght  urd€rs id.  01 the
cnginc.  I l  h , r \ , r r  c l . . t r ic  cLurch shi .h r r ton)at i !a l l \  rngage\  or  dr .cnS. tges
rht  conpf . \ \or  to  the bc l t  . j r i \c  \ \ ( Iem of  thc conpresror .

\ i r  i r r , ' n  t h c  b a g g a g c  i r r r  i s  d . a \ n  t h r o u g h  t h . . \ a p ( i r r r o r  b \  t h !
b lo$cf  rnd d i \ r fLbLr Icd Ih l ( )ugh : rn o\erhead ducr  ro indr \ i ( iLr . r l  our l€r :
loc: t t .d  rdra.enr  n i  .xch occuplrnt .

The \$ r lche\  and temp.r '^ tuf .  cof r ro la.e Locxt ! -d on rh!  lo \  er  r ight  ( id .
o l  the i .nrLLm.nt  pancl  i f  th .  c l imr le co t ( ) l  c .ntc l  prnel .  Thr  rempcrature
cont( ) l  fcguhr. \  rh.  t .mp. fa Lrc of  rhe (abrn Iurn ing rhc cont fo l
c lock$isc incret rs .s  cool jn ! :  eounlcrc lock\ i \c  d.crcr 'c ,  cool ing

l h .  l r n  i p e . d  s \ i t c h  a n d  r h e . r i r  ! o n d n i o n i n g  O \  C F I -  s r i r c h  a r e
L n b o a r d  o i  t h e  t e m p e r a t L r i . c o n t r o l  l h ! f u n c a n b c  o | . r , r 1 c d  i n d e p e n . l . n t l \
o l  the r i r  .ondi l ionLnr:  ho\ . \ . . .  the i . r .  ml | ! t  bc on for  ar  condi t ioner
oper: r l ion Trrnrng c i tb .J  \$ i lch o i f  $ i l l  d i , .ns!s.  rhc to rpr€s.o '  . tLr r .h
and ret .act  rhe conde. \ . r  do.r  Lool ing a i r  \hould b.  la l t  $ i th iD on.  mrnLrr !
! 1 1 . r  t h c  ! ! r . o . d ( r o n c .  i s  t u r n e d  ( i n

\ O T I

l1 thc \ \  n .m is  ro l  ope.r r in-q in  5 ln inLrr . \ .  tur | i
th .  s \ ( .m OLF unl i i  thc laul r  r - r  co.recr .d

The l in  s$i tch r l lo$s opcIr r r ion o l  th .  iar  \ \  th  rhe f  cond r ron€.
t u r n e d  O l l  r o  l d  i n  c r b i  a i r  c i r . r L l l l r o |  ' t ( l \ \ ' o r  - H t ( i H  c r n  b e
'c lcctcr l  ro d i f . . l  I  l lo \ \  o i . r i f  Lh io l lch thr  r i r  condirLo. . r  out ter ,  in  rh.
o\€fherd dü.r .  Thc{ 'oLr iLct (  c . rn b.  adjusred of  iLrm.d . r1I  i .d i r idLra l l \

lhe condc. . . r  do,r r  l igh l  r \  loc. r red .n th.  innfunr€.1 fanr l  rn r .on(  ( ) f
Lhe p i lL) r  I  h0 doof  l i !hL i l lun lmar. r  i \  hcr  rhe Joor  r \  o t . .  and is  ot l  \he.
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DESCRIPTION & OPERATION

PIPER AIRCRAI-I CORPORATION
PA.32R.3OI. SARÄTOGA SP

A circui t  brcaker on the circui l  brcakcr Danel Drotects lhe air
condidoning eiectrical sysrem.

Whenever lhc throtde is in the full forward Dosition. iI aclivates a micro
'$.L-h qhrch di \cngaCe. the compressor and retracts the scoop. Thr( dl low(
meximun powe. and maximum rate of ciimb, Thc fan continues lo operalc
and thc alr will rcmain cool for aboul one minule. When the throttle is
retardcd approximately l /4 inch, the clutch wi l l  engagc, lbc scoop wi l l
extend, and thc systcrn wiil agäin supply cml, dry air.

7.35 PIPER EXTERNÄL POWER*

An optional starting insLallaLion known as Pipcr External Power (?EP)
rs accessiblc through a receptacle located on tie left side of the nose section
aft of the cowling, An cxlcrnal baltery can be connected to the socket, thus
allowing lhe operalor 10 crank the cnginc wilhoul having to gäin acccss !o
lhe afplanc's ballcry,

7.37 I]N{ERGENCY LOCATOR TRANSMITTER*

Thc Emergency Locator Transmiter GLf), when installed, is locarcd in
dre aI! ponion of the fuselage just bclow lhe sIabilator leading edgc and is
accessible lbrough a plate on the right side of üc fuselege. This plalo is
aluched with slolled hcad nylon screws for ease of removali lhese screws
m.ry be re3dily rcmovcd with a vrriety of common items, such as a dime, a
key, a kniie blade, et . If there are no tools available in an cmcrgcncy. Llre
scrcw heads may be broken olf by any means. The ELT is an emergency
locabr ränsm(e. u'hicb mccts tho requiremenrs of FAR 91.52.

A bauery rcpleccnent dale is marked on the transmiltcr To comply with
FAA regulations, lbe bältery must be replaced on or bcfore this dare. Thc
bel lery musr also be replaced i f  the transmit ter bas bcen usod in an
cmergency situation or if the accumulated tesl time excecds onc hour or if
lho unit has bcen inadvcrtcntly aclivated for än ündetermined lime period.

NOTE

l l  [ o r  ä n ]  r e a s o n  x  r c s r  r r a n \ m r s s i o n  r \
ncccssary, !he test | ransmission should be
condu, lcd o1l)  rn the fr ' l  l ive minul(s of Jnr
hour and limiled to rhree audio sweeps. If the
tests must be madc at any olher !ime, the tesls
.hul lJ be coordinJlcd $i lh lhc neäresL FAA
tower or flight scrvicc stalion,

*{)plional equipmcnt
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PIPER AIRCRAFT CORPORATION SECTION 7
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NARCO ELT 1O OPERATION
On tie ELT uni! ilsclf is a three posilion swirch piacarded "ON," "OFF'

änd "ARN,I" The ARtr{ posilion sets rhe ELT so that it will transmir aftcr
impac! and will conlirue to ransmit until ils bat&ry is drained. The ARM
posilion is selected when the ELT is installed in üe airplanc, and i! should
rcnraln in fiai position.

To use the ELT as a portable unit in an emergcncy, remove lhe cover
and unl. t tch the unit  f rom i ls mounting base. The antennä cabie is
djsconnected by a left quarler-lum of thc knurled nut and a pull. A sharp lug
on the two small wires will brcak üem loose. Deploy the seli-conlained
antenna by pulling thc plastic tab marked 'PULL FULLY TO EXTEND
ANTENNA . lüovc thc swilch lo ON to activale the transmiuer.

ln the event lhc lransmiller is activated by an impact, it can only be
turncd olf by moving the swilch on the ELT uni! to OFF. Normal opcralion
can thcn bc restored by pressing the smail, clcar plaslic rcse! bulton localcd
on üc |op of the front face of lhe ELT and thcn moving rhe switch to ARM

A p ot\ remole swilch ]ocatcd on lhe lefi side panel, is provided !o allow
lhe tfansmllrer lo bc rurned on from inside the cabin. Tho pilot s remote
switch is placardcd "ON" and "ARMED". The switch is normal ly in rhe
ARMED position. Moving thc swilch lo ON will activate the transmitter.
Moving the swit h back 1() the ARMED posirion will rum off üe ransmiller
only iiüe impact switch has not bern aclivalrd.

The ELT shoüld be chccked to make ceruin the unit  has no! been
aclilated dufing lhe ground cbcck. Check by selecting 121.50 MHz on an
operatlng rcccivcr. If there is an oscillaling chirying sound, lhc ELT may
havc been .rctivaled aod should bc turned off immediately. This requires
removal of thc acccss cover and moving dle switch to OFF. ücn prcss thc
rcsct butlon and relurn the swilch to ARM. Recheck wilh üe receiver to
ascerlaio Llnr üc transmiller is silenl.

ISSUEDT NOVEMBER I,  1979
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NARCO ELT 910 OPERATION

On ihe ELT unit ißelf is a three position swilch placarded ON, OFF and
ARNI. The ARN{ position sets the ELT so that it will nansmir after impect and
will continue to transmi! unril iis bartery is drained. The ARM posirion is
selected whcn tlre ELT is inslrlled in rle airplane and it should remain in tha!
posruon.

A pilofs rcmotc switch, placarded ON and ARM, is locared on rhe lefi
srde panel to allow the Eansmitter to be armed or umed on fiom inside üe
cabin. The swiLcb is normdly in the ARM position. Moving rhe swirch ro ON
will aclivate the üansmi$er A waming lighr,located abovo rhe r€mote swilch,
wrll blink continuously whenever the ELT is activated.

NOTE

The wärning lighl wjll no! blink if rhe ELT is
ecr ivated by an incidcnl that also resülts in
scveränce of the airplane\ power supply lines.

Should rhe ELT be acl ivated inadverlent ly i t  can be reser by ei ther
posilioning the remole switch lo the ON position for two scconds. and thcn
rel(Latiog i! !o the ARI{ position, or by scrting the switch on rhe ELT 10 OFF
and üen back |o ÄRi!.I.

In dle event ihe fansmillcr is ectivated by an impact. il can be lumcd ofi
by moving lhc ELT switch OFF. Normal operadon can then be restored by
reseümg lnc switch to ARNI. k may also be rumed off ard resct by posilioning
the remorc switch 1o the ON Frsilion for two seconds, and rhcn lo dre ARM

The transmirter can bo acdvaled manually arany time by placing cirhcr rhe
rem. e .rr j .h ur rhp FIT \qi lLh !o rhe oN posruon.

Thc ELT should be chc.ked during Insdlight to mate cemin lhe uni! häs
nol been actrvalcd. Che.k by selecting 121.50 MHz on än operating receilcr. lf
n do\,"oward sweeping audio lone is heärd, rhe ELT may have been acrivaled.
Sc! I're rcmote swirch 10 ON. If there is no cbangc in rhe volume of lhc signal,
)our airplane is probably Lransmirting. Setring lhe .emole switch to ARM will
aulonatically reset lhc ELT and should silence lhe signal b€ing reccived on
121.50 N{Hr.
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7.39 RADAR*

A weaücr radar systcm can be insral led in this airplane. Thc basic
componcnls of this installalion äre än R-T/Anlenna and a cockpit indicator.
Thc iunction of ihc wcalher radar syslcm js 10 derect wcarhcr condirions
along the fligh! paü and lo visually display ä continuous wcalhcr ourlinc on
thc cockpir indicator. Through jntertreotion of lhe advarce warnjng gi!en
on lhe dispiay, lhc pilot can make an early decjsion on dre mos! desirabtc
wcalher avoidancc course.

NOTE

When operat ing weäther avoidance radar
systems inside of modera!e ro hcavy
prccipi tar ion, i !  is rdvisablo !o ser the rangc
scaLe of the radiü to its lowesl scale.

F o r  d e t a i l c d  i n i o r m a i i o n  o n  l h e  w e a l t r c r  r a d ä r  s y s r e m  a n d  f o .
procedures to follow in operatin8 and adjusling tllc system 1() jts oprimun
cfiiciency, refer ro the appropriare ogrrating änd servicc mrnu.rls provirled
by the radar \yslcm manufecturer.

Il,,{RNINC

H€ating and radial ion ef iccts of radar can
causc scrious damagc !o the eyes and tender
organs oi  the body. Personnel should not be
ellowed within fifreen feet ol the area being
scaoned by the antc na whi le thc syslem is
lransmiltmg. Do not operate lhe radar duflDg
r e f u e l i n g  o r  i n  r h e  v i c i n i r y  o f  t r u c k s  o r
c o n l a i n e r s  a c c o m m o d a l i n g  e x p l o s i v c s  o r
f lammablcs. Flashbulbs cän be explodcd by
rad.rr eocrgy. Before opcraling lhe rad-ar. direcr
lhe nose of rhe airplane so that thc forward t20
degrcc scator is free of any melal objc{ls such as
othcr aircral i  oa hangars for a distance ol  al
leasl 100 yards. and riit the anlcnna up\r.,rrd 15
dcgrees. Do nol operarc the radar $,hi lc Lhe
airplane is in a hangar or other enclosure.

*Op!ionalcquipmenl
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