
SECTION 7
DESCRTFIION & OPERÄTIONPA-28-181ARCHER II I

sEcTtoN 7

DESCRIPTION AND OPERATION
OF TIIE AIRPLANE AND ITS SYSTEMS

7.I THE AIRPLANE

The PA-28-l8l ARCHER III is a single-engine, low-wing monoplane of
all mcral construclion. It has four-place seating, two hundred pound baggage
capacity, and a 180 horsepower €ngin€.

7.3 AIRFRAME

The basic airframe, except for a tubülar steel engine mount, steel landing
geär slruts, and other misceilaneous steel parls, is of aluminum alloy con-
struction. The extrernities'th€ wing tips, the cowling,lhe tail surfaces - are
of fiberglass or ABS lhermoplastic. Aerobatics are prohibiled in this air-
plane sincc the structure is not designed for aerobatic loads.

The semi-tapered wings have a laminar flow rype NACA 652-415 airfoil.
The wings are artached to each side of the fuselage by insertion of the bult
ends of the rcspective main spsrs into a spar box carry-ttuough which is an
integral pan of the fuselage structure, providing, in effect, a continüous main
spar wirh splic€s at each sid€ of the fuselage. There are also fore and aft
ältachmenls at the rear spar and at an auxiliary front spar.

7.5 ENGINE AND PROPELLER

Th€ ARCHER III is powered by a four cylinder, direcr driv€, horizontally
opposed enginc rated at 180 horsepower at 2700 rpm. It is fumished rrilh a
starler, a 70 ampere,28 volt alternator, a shielded ignition, vacuum pump
drive, a fuel purnp. and a dry, auiomotive type carburelor air filter.

The exhaust system is rnade entirely from stainless sleel and is equipp€d
with a single dua! muffler. A healer shroud around the muftler is provided to
supply heal for the cabin and windshield defrosting.

The fixed-piich propeller is made from a onc-piece alloy forging.
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MAIN WHEEL ASSEMBLY
Figure 7,1

(Wheel fairing removed fbr clanry.)
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7,7 LANDTNC GEAR

The three landing gears üse Cl€reland 6.00 x 6 wbeels. the main gear
whecls (Figurc 7 l) being provid€d with brake drums and Cleveland singl€
disc hydraul ic brakc assemblies. Al l  thre€ wh€€ls use 6.00 r 6,  four 'ply
rating, Type III tires with tubes.

^ spring device is incoQorated in rhe rudder pedal torque tube assombly
to provide rüddcr tr im. A bungee in the nose gear steering mechanism
r€duces sreering effort and dampens bumps and shocks during laxiing. By
using rhc rudde. pedals and brakes the nose gear is steerable through a 30
deg.€e arc each side of center. Laler aircraft have the bungee removed from
the nose gcar sleering mechanism and are steerable through a 20 degree arc
each side of center. A shimrny dampener is also included in the nose g€ar.

The three struls are of the air-oil type, with a normal extension of 3.25
Inchcs l!! rhc no(e gear and 4.50 rnches tor the main gear.

The standard brake system consists of dual toe brakes axached lo the
rudd€r pedals and a hand lever and masler cyl inder located below and
behind the left center of the instrument sub-panel. The toe brakes and the
hand brake hav€ th€ir  own brake cyl inders, but they share a common
r€servoir. The brak€ fluid reservoir is installed on $c top left froni face ofthe
fire wall. The parking brake is incorporated in the mast€r cylinder and is
actuated by pulling back on the brakc lever, deprcssing the knob attached to
the left side of rhe handle, and relcasing the brake lcver. To release the
parking brake. pull back on lh€ brake lev€r to disengage the cälch m€cha-
nisn and allow the handle to swing forward (refer to Figure 7-5).
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FLIGHT CONTROL CONSOLE
Figure 7-3

7.9 FLIGI'T CONTROLS

Dual controls are provided as standard equipm€nt, with a cable system
used btween the controls and the surfaces. The horizontal tail (stabilator) is
of th€ all-movable släb type with a tdm tab mounted on the trailing €dge of
rhe stabilator to reduce the control systcm forces. This tab is actuated by a
€ontrol wheel on the floor between the front s€ats (Figure 7-3).

A rudder rrim adjustment is mounted on the right side of rhe pedestal
below the throttle quadrant and permits directional trim as n€eded in flight
(refer to Figure 7'5).

Thc flaps are mänually opemted and springloaded to rctum to rhe up
position. A past-center lock incorporated in the actuating linkage holds the
flap when it is in thc up posilion so lhal il may b€ used as a step on the right
sidc. The flap will not suppon a step load except when in the full up position,
so it must be complelely r€lracted when used as a step. The flaps have three
exrended positions, 10, 25 and 40 degrees.

REPORT: VB-l6llISSUED: JULY 12, t995



SECTION ?
DESCRIPTION & OPERATION PA.28.18I, ARCHER III

CONTROL QUADRANT AND CONSOLD
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7.II ENGINE CONTROLS

Engine controls consisr of a throttle control and a mixture conaol lever.
These conlrols are located on the control quadranl on the lower cent€r of ihe
instrumenl panel (Figurc 7,5) wher€ they are accessible to borh the pilor and
the copilot. The controls utilize tenon-lined control cables to reduce fricrion
änd binding.

Thc throtlle lever is used to adjust engine RPM. The mixturc control
lever is used to adjusi the air to fuel rätio. The engine is shut down by the
placing of the mirture control lever in the full lean posirion. For informalion
on thc l€aning p.ocedure. s€e Section 4 ofthis Handbook.

The fricrion adjustment l€ver on the right side of rhe conrrol quadranl
may be adjüsled {o increase or decrease the friction holding the thro(le and
miitüre controls or to lock the conrrols in a selected position.

The cÄrburelor heat control lever is located to the right of the control
quadrant on lh€ instrument pan€I.  The control  is placard€d with iwo
posirions: "ON" (down), "OFT" (up).

7,T3 FUEL SYSTEM

Fuel is slored in two rwenty-five gallon (24 gallons usable) tanks which
are secured ro the leading edge structure of each wing by screws and nur
plares. Each tank is equipped with a filler ne€k indicator tab to aid in det€r-
mining fuel remaining wh€n rh€ tanks are not full. Useble capaciry ro rhe
bollom of tbe indicator tab is I 7 gallons.

The fuel selector control (Figure ?-7) is locat€d on the lcft side-panel,
forward of th€ pi lot 's seat.  The button on the selecto. cover must b€
depressed and held while the handle is moved 1o the OFF posilion. The
button rel€ases automatically when the handle is moved back into the ON

An auxiliary electric fuel pump is provided in case of failure of the
cnginc driven pump. The electric pump should be on for all takeoffs and
landings, and whcn switching tanks. The pump swi ich is located in the
switch panel above the throttle quadrant.
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FI]EL SELECTOR

Figure 7-?

The fuel drains should be opened daily prior to first night to check tor
water or s€diment and prop€r fuel. Each tank has an individual drain at rhe
bottom, inbomd reär comer

A fuel slrainer, localed on the lower lell fionl oi Lhe fire wal1, häs r drain
which is accessibl€ from outside the nose scction. The strainer should also b€
drained before the first flight of the day. Refer ro päragraph 8 2l fo. rhc
complete fuel draining procedure.

A dLral fuel quandty gauge is located in lower cenrer of lirc rnstrum€nr
panel.

An clectric engine priming system rs provided to facilirare srarling. Thc
primer switch is located in the far left side of rhe olerhead switch panet
Gefer to Figure 7,15A).
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FTJEL SYSTEM SCHEMATIC
Figure 7-9

7.15 ELECTRICAL SYSTEM

The 28-volt electrical system includes a 24-volt battery for staning and
to back up alternalor oulpul. Electrical power is supplied by a 70 ampere
alternator.The baltery is mounted in a box on the bättery shelf located in the
afl fuselage A voltage regulator with integral overvoltage r€lay is localed
on the forwad left side of rhc fusetag€ bchind the instrument pancl.
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All powerplant and exterior lighiing switühes are grouped in a ovcrhead
switch panel, wirh all avionics switch€s grouped in a swnch p^nel just above
üe ürotlle quadrant (frgure 7-15). The circuit br€ake. panel is locarcd on
rhe lower right side of the instrumenr panel (figure 7-15). Each brealer is
clearly marked to show which circuit it protects. Also, cjrcuit provisions a.e
made to haDdle the addilion of communications and navigational equipmenl.

Standard elecrrical accessories include rhe sla:rer, rhe el€clric fuel
pump, electric engine primer, the srall waroing horn, the amm€rer, lnd rhe

The annuncialor psnel ioclüdes, alternaror ioop, oil pressure, vacuum
inop., low bus vohagc, sun engage, piror hear and provisions for oplional
air conditioner door open. The annuncialof panel ligbts are provided only
as a warning to the pilot that a sysrem may not be operaling properly, and
that the applicable system gauge should be checked and monitored to
determine when o. if any corrective actioo is requir€d.

Standard ele€ir ical  accessories includ€ rhe navaqarion l ishts.  anr i
col l is ion r trobe lrghts,  landing/tarr  l rghrs, rnsrrumenr 

-panel 
l ig-hrrng and

cabin dorne lighl.

Two l ights,  mounted in the ov€rhead panel,  provide insrrumenr and
cockpit lighting for night flying. The lights are conrroll€d by rheoskr switches
located in the ov€rhead panel. A map lighl widow in each lens is aciuated by
an adjacent switch. A wing tip landingui lighr syst€m consisls of2lighls (one
in each wing dp) and is op€raled by a rocker type switch mounred on rhe
overhead swirch panel. (Wing tip lights also used as recognirion lighls.)

The digilal ammeter in the alternalor sysrem displays in arnperes rhe
load placed on üe altemator. It does not indicare batrery discharge. Wilh atl
el€ctr ical  equipm€n1 off  (except the masler swirch) rhc amneter wi l l  be
indicadng the amount of charging currenr demanded by rhe bauery. As cach
ilem of ele€trical equipnent is rurn€d on, rhe curenr witl incrcase to a lolal
appearing on rhe ammeler.  This toial  includes rhe baltery.  The average
continuous load for nighl flighr, witb radios on, is about 32 amDeres. This 32
amp€re valu€, plus approximat€ly 2 amperes fo. a fully chügcd baxery, will
appear conlinuously under lhese flighr condidons.

W A R N I N C  A n t i  c o l l i s i o n  l i g h l s  s h o u l d  n o r  b e
op(rdr ing qhen f lyrng rhrough LluuJ. lots or hJ/e s , . (
the ref lected Ight cdn pru, juce sldl t r l  Jr .o in rr l run
Slrobe lights should not be used in closc prorrDrity lo
the groünd such.rs during raxiing, takeoffor landing.
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CÄUTION. Do not use cigar lighler recepracles ar power
sources for ary devices oüer than üe cigär lighErs supplied
wi lb lhe airplane. Any other device plugged into lhese
receptacles may be damaged.

For abnormal and/or emergency operation and procedure, see Seclion 3.

g,g,9c, g, 9,9, 9,., o, g, g, g^g,g*,gt,g
o,o,a,o,o,o,o,o,o,o,o,g o, g,E,gg

CIRCUIT BREAKER PANEL
Figure 7-13

?.17 VACUUM SYSTEM

The vacuum system is designed lo operak rhe air driv€n gyro instru-
ments. This includes th€ dirccrional and auirud€ gyros when insrall€d. The
syst€m consisls of an engine driv€n vacuum pump, a vacuum regularor, a
filter and lhe necessary plumbing.

The vacuum pump is a dry type pump which climinares rhe nced for an
air/oil separator and its plumbing. A shear drive protecrs rhe pump fronr
damage.I füe dr ive shears, the gyros wrl lbecome rnupcrauve.

The vacuum gaug€, mounted on the lef l  instrumenl panel (refer 1()
figure 7-15), providcs valuable informarion ro rhe pilor abour the operarion
of the väcuum system. A decreas€ in pressure in a syslem rhar has remaincd
constanl over an extended period mäy rndicare a dirty frltcr. dirly screens,
possibly a sl icking vacuum regulator or leak In systen (a low vacuun)
indicator lighl is provided in rhe annunciator panel). Zcro pressure would
indicate a sheared pump drive, defeclive pump, possibly a dclccrive gauge or
collapsed lin€. In the event of any gauge variation tiom rhe noün, rhc pilor
should have a nechanic che€k Ihe systen to prevent possiblc damage to thc
system components or eventual failure of the sysrem.
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A vacuum regularor is provided in the system ro prorect rhe gyros. the
valve is set so lbe normal vacuum reäds 4.8 to 5.2 inches of mcrcury, a
sctting $'hich trovides sufficienl vacuum to operate all th€ gyros at rheir
raled RPM. tligher settings will damage the gyros and wirh a low serting the
gyros wj l l  bc unrel iable. The regulalor is localed behind (he insrrumenr
prncl änd is accessible from b€low the instrument panel.

7.19 INSTRUMENT PANEL

The insrrumenl panel (Figüre 7-15) is designed to accommodate the
customary advanced flighl insiruments and the normally requned powerplant
instruments. The arlificial horizon and directional gyro are vacuum op€rated
and are locäted in the cenler of the left hand instrument panel. The vacuum
gauge is localcd on lhe upper lefl hand instrument panel witb the electric
standby vacuum pump switch located directly b€low. The tum indicator th€
left side is electrically operated.

The radios are located in lhe c€nter section of the Danel. and the circuit
breakers located in he lower right comer of üe panel. All Ävionics switches
plus pitot heat are grouped below the left radio stack.

Inco.poraied in th€ over head switch panel (?-154) afe all the engin€
related switches, group€d to the left of center, with exterior lighting switches
grouped to the right ofcenter.

Standard 3 l/8 inch dianeter enginc gauges arc install€d to the left of rie
thmltlc quadranl for monitoring engine operation. These gauges consist of a
combinadon oil pressure, oil temperalure and fuel pressur€ gauge. exhaust gas
temperature (ECT), and a tachometer (RPM) gaüge.

Ih. n.nrrl olErarirs ranqe for sreund and flisht opegliolt is indlcaled olr

, :-: , . l::::i: . .:l !:::-=::ar::r:,.:jjj:::,,1i:::,j . 
-

r rd l r l  f .xrcs l  lhc vc l low or  grecn arc,  lne nmn rs mer.
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