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PIPER AIRCRAFT CORPORATION SECTION 4
PA-38-112, TOMAHAWK NORMAL PROCEDURES

SECTION 4

NORMAL PROCEDURES

4.1 GENERAL

This section describes the recommended procedures for the conduct of
normal operations for the Tomahawk. All of the required (FAA
regulations) procedures and those necessary for the operation of the
airplane as determined by the operating and design features of the airplane

arc presenled.

Normal procedures associated with those optional systems and
equipment which require handbook supplements are provided by Section 9
(Supplements).

‘These procedures are provided to present a source of reference and
review and (o supply information on procedures which are not the same for
all aircraft, Pilots should familiarize themselves with the procedures given
in this section in order to become proficient in the normal operalions of the
airplane,

The first portion of this scction consists of a short form check list which
supplies an uction sequence for normal operations with little emphasis on
the operatioa of the systems.

The remainder of the section is devoted to amplificd normal procedures
which provide detailed information and explanations of the procedures and
how to perferm them. This portion of the section is not intended for use as
an in-flight reference due to the lengthy explanations. The short form
check list should be used for this purpose.

4.3 AIRSPEEDS FOR SAFE OPERATIONS

The following airspeeds are those which are significant 1o the safe
operation of the airplane. These figures are for standard airplanes flown at
gross weight under standard conditions at sea level.

ISSUED: JANUARY 20, 1978 REPORT: 2126
REVISED: MAY 10, 1982 4-1




F'I'ER AIRCRAFT CORPORATION
PA-38-112, TOMAHAWK

SECTION 4
NORMAL PROCEDURES

Performance for a specific airplane may vary from published figures
depending upon the equipment installed, the condilion.of the engine,
airplane and cquipment, atmospheric conditions and piloting technique.

(8} Best Rate of Climb Speed 70 KIAS
(b) Best Angle of Climb Speed 61 KIAS
(¢) Tuibulent Air Operating Speed (See CAUTION

Subsecjien 2.3) 103 KIAS
(d) Muaximnm Flap Speed 89 KIAS

(¢) Landing Final Approach Speed
IFull Flaps, 34° (Outboard Flow Strips Installed) 62 KIAS
Full Flaps, 34° (Outboard and Inboard Flow
Strips Installed) 67 KIAS
(H Maximum Demonstrated Crosswind Velocily (S KTS

REPORT: 2126 ISSUED: JANUARY 20, 1978
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Figure 4-1
4.5 NORMAL PROCEQURES CHECK LIST
PREFLIGHT CHECK
COCKPIT
e I R R e R r T P B TR Lt s DR IR E R O R release restraints
T e v b st s m ey Ve ! o s O e e e orr
Master SWitch . .ocovveeccsnisancnnen Rt s ws o m s (O R T N 354 ON
P OCHAUENIIY RRUGES 1o eisiin ois s inna v18-9 0y .0 o0 8intnale o atts alxin: a0 8 e s check
A TR E VAT B o v es e min 0 m e o h BRIt a s o .....check
T T B o s e o IO e I I o e e G QOFF
PR I AL CONTOIS ORI . i v vsans s ot proper operation
Flaps........... ST B IO ORI R A O [P proper operation
Static drain ..... YT H L R A R S R S drained
AN I O i oy s sc s vras voscns e R T L AR O b T check clean
L R I Sk IS PR stowed properly
B D e & oA acs 81514 ot EIVI0 8 Wi/ 00,004, e com o on board
T O s+ oLy x a1 o0 81815:81008 ' 5 o8 0. B8 00 e ceia e s 5s o ol set ON

ISSUED: JANUARY 20, 1978 REPORT: 2126
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SLCTION 4
NORMAL PROCEDURES

PIPER AIRCUAFT CORPORATION
; PA-38-112, TOMAHAWK

LEFT WING

SUETRCE cONBIIOIRF o i85 o o v oo e o e s aal it check
BIAD ANdSIIDREEES o oo ovoaiani 5 v7s ov 5 osia tn e e a aca s a check
Aileron and hinges . .............. O SR S T check
Wingitip . om e « vv . « - R A e 4 DRRERAT 57 SRR check
Lights ..... T (PRSPt e T check
Fuelcap ..... e H R T B VO R O TPt . o e o S 1 open
] L L B o o s 103 i i check
RTLTEE o R s S e e T L close and secure
S vy - APPSR B e 0 i open
L T 0 Gt DA e S TR, e ey s A ) drain
PO SRRt BTN, o o aln (o7 €Tk -0 38 0 s 5. o s b-6's/e e s 00 aos s e s 50 4 unobstructed
LR 0 st O o S PR A S D check
Landing gear and tirc........... A O T Y check
I e 0 TR L L et s o S e check
Chock A 18 d O W h e P o e e e removed
NOSE SECTION
A T APt L L e | e O AT L) drain
O LT BT T R L o et s A check
o L T G0 (1 s e e (8 check
B TS0 o R S AR et o IR e o clear
EnEinslcomPREISITIL » LS. o check
B O B i A SN RN Py check quantity
O s e o R Ty 7 s S S NS properly seated
| HydratlicttiuldilEve R st et St e DR check
e L ] (o e A S R e B check tension
T R s SR N S e closed and secure
INOSEIWHEEHRITEICS o aa o oo a oy aoi o i e e R e a it check
e b8 1T (7 [ (5 T SR o O S proper inflation (3 in. exposure)
b Y B R UM ML clean
RIGHT WING
Check as left wing.
FUSELAGL (RIGHT SIDE)
MBI CONAIION i o v v ileiio e RS S check
1) AN RS B s gl T check
RILERENIA roar WINDOW . 0o vois s vadi s . clean
ST e RN S RS e unobstructed

ISSUED: JANUARY 20, 1978

REPORT: 2126
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TION
PIPER AIRCRAFT CORPORA NORMAL PROCEDURES

PA-38-112, TOMAHHAWK
EMPENNAGE

.......... check
General condillons oz s oo voecnvennvouamagenremamite sttt e
Hinﬁcs and AUACRMENLS. .« ovoveransnnrarnrnersrrres s e
TUE O et s e aIBEate 1y o a 'a n/v ' ’a o s ValR{BTFTBISLG MINRLR o8 X

FUSELAGE (LEFT SIDE)

Check as right side.

BEFORE STARTING ENGINE

closed and latched

Cabini dOOTE L ez anas snisve o it supeipRaions $5570 S55 Sl
Overtiead JIghRSu i s« e o o djostediAnd locked
Seat belts and harnesses .....coveeesoranenns P S e .fastcncig
Circuit DIEAKErS. oo eonnnssanonsssssasnsassosnensanonsnesiassss a
Parking brake ....... fullOFF
Carburt:torhc:at........................................d.c.sirc‘j ol
Fuel SeleClOr +oceseseecsnssosssrasssasssssanssssnsanss

ENGINE START
STARTING ENGINE WHEN COLD

L T R It d I H AR Ok J O IO O O RN as required
On last priming stroke leave primer in out position. '
Throttlcp ........................................... open /2 mocrz\
Master SWILCR . ovvvveeeeoecssossssssassasssssnsssssasssnsnees o
e e, ful RiCH
.............................. engage
T T T o A R R R I o :
Primer T e S e a et a e U NS push in slowly
g aftcr engine start
TR et R S ML B, oo ow seanimi Lt . gdvance: slightly
Ol PIESSUIE & vt vvvvrveeussenosennrestensonnttiesiisnsnn. e chcc::'lg
Electric fuel pUMP .. .ovvnrneririaeerrerriterararsannanannsns Ol
FUCH PIESSUIE «uv vt euvere i e sinaennassresesittaiireiinnenns check
T e e IR I R Rt e e locked

ISSUED: JANUARY 20, 1978 REPORT: 2126
REVISED: MARCH 1, 1979 4-5



SECTION 4
NORMAL PROCEDURES

MPER AIRCRAFT CORPORATION
PA-38-112, TOMAHAWK

STARTING ENGINE WHEN HOT

THEOLIIE v viaoiaalaiaiasisoa s06000e0ssssnsalsynnumasiaurnsessnss cracked
Master SWIlCH . vseerrennsssrnnntniiiiaaians T v a9 w508 5 4038 ON
Electric fuel pump ....oevveeanns e e o e o el een 0 ON
MIXUUTE «ocneosne soassssssssssasasesassrsonsnssionaesss full RICH
GUATLE . » » ass s slanasasainaasssassnnnesessssoioimabnnniessssssses engage
FRYOIIE « s ocala el asaislassioonionsesasnsyunubusansesasis adjust
Oil pressure ....oovvveee B s ki s o 0 00 o n s n it D PTRIAINTS SRR check
Electric fUEl PUMP «vovesransonssosessrnessansnisarsnnnsses OFF
Fuel PIESSUFE . oo sevosscosnsnsnossonitasesonanssennaanonncss check

STARTING ENGINE WHEN FLOODED

T O LU O R 5 o §1RVa s s Wlalnts osia's afaru o o8 a0 80 s albinia s w0 /d 18160 08 ....open full
Master SWIlCh . vvvvveerrnsrrsesssnsssessanes e AR O IR R ON
Electric fuel PUMP «voveerrrencnsrsrensnanitananenananesasss OFF
MIXUUTE  ciarate aters uinrsiarhisisraiaorass)sle s KNIRLE prurhiuceln s s 810 8 w/alv 4 0 W idle cut-off
AU T Perer e ot 13 aaetaa a et o SLATATA MR so A1 eI oo BTa1\ o lasoi o 8708 010 LU N 8 engage
MUKEOTE o e v amte e aa o eler o oM v wca o) i wim0:F e ot 0 850 T 0% 018 advance
TREOUIE 7o s Gitiiars vl v /s e a ainiais atew ey w gtwtwin oo Y e e SR N retard
Oil PIESSUTE «assnasssesssassocsnoreesosnnrnasansonsstrenses check
Fuel PresSure covessceossssseosssscnsosesnannnersssensees .+ ».check

STARTING WITH EXTERNAL POWER SOURCE*

Master SWIlCh . v.vvveroasssrssssecesssanncessrsnenens s OFF
All electrical EQUIPMENt . ouueeuerrerrrranriosonrannanunnneenes OFF
TerminAlS o oo coevassssannnnnsssssasesnssssonssaesansssyss connect
External power PIUB...vevvsnranrsnueenarnnnensanes insert in fuselage
Proceed with normal start:

Throltle covicessassssvsnsbasenosonsssesnses lowest possible RPM
External power plug...ovvvevrannsrnerianees disconnect from fusclage
Master SWICh c.ovviivroasssssnnrsonnsanranans ON - check ammeter
Ol PressUrElilonssnis sins s o voains oo 00 =n SNy oM AD S S RESERS check
WARM-UP

1 Ty L L R SIS RS R RO R0 800 to 1200 RPM

*Optional equipment

‘RT: 2126 ISSUED: JANUARY 20, 1978

REVISED: JUNE 6, 1979
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SECTION 4

M | b IRCRAFT CORPORATION
e NORMAL PROCEDURES

PA-38-112, TOMAIHAWK

TAXIING
T T I R 5t o l()N
e Sy e S 'a \‘.'u‘
R T e /o e S cheek
T T b RS ot v sl check
GROUND CHECK

.................... sel
D B M
MUENELOS ¢ o vvorasassssecns max. drop 175 RPPM - max. diff. "50 RIPM
VR AR L e ke U ODU R et s S.0" Hg £ .1
OV BT R e o i o ¢ oo < e sameieie oo nre gl * 7 check
O ([ TR LEET RN s v s alaagaieieis £ s IR TN © RS T check
i e L o DG T e check
TN e RO DT O BGE OUCEOUE Ao it SEREEREE retard
MABNCIOS 4 oo vqcanoaonsvsasrrnrrnseets check grounding at low RI'M,

then set to BOTI

BEFORE TAKEOFF

Master switch . ........ (0 SRR S A check ON
IR INSIFUMCRATS . s - s dv vt vassmbavananesrmibmnre - check
L DT e s ok oo e AR R E R L SRR proper lank
AT e O S e RS RS E R R RS SR sel
BISEIRIC TUBT LMD o iovs v vnivasiionannnsessroenrssonseentorarsss ON
e | B et A ER RSO b Okl
e ] R e ODU DU R LR check
CVRIEIROUICE os s cvossovasanossnetssnancsoes: e O AR normal
R R+ s s 66 as s s e o we oo esionynsine securely laiched in track
e AP RN O RO OO I U A S erect
e R UL R U e fastencd
T L R R R R UL R scal bell snugly fastened
B T s« e s ¢ v sa 0o s esatlt s omionmiolsaiadiaaimessn e s sel
L e P B UG IR OCICR. S RN G sel
O S RO R R R B R A R R free
RSO R AU closed and latched
TG o R SR RO R S OO U K RER A engaged
ISS :
ué\?’.ﬁ"' JANUARY 20, 1978 REPORT: 2126
SED: NOVEMBER 2, 1981 4-7




SECTION 4 PIPER AIRCRAFT CORPORATION
NORMAL PROCEDURES PA-38-112, TOMAHAWK
TAKEOFF

NORMAL
FLAIS...0vonserersesssasessssssssssssssmasesssa s sEESSss HELE s RSSO S sel
LoD cooooeooesesvossnssssasessseastasessasasnessesesPeRsEssstssasesnseusnseasnsaasSER IR SRR SRS TESRASN SRR SILSE SRRSO S: set
Accelerate to 53 KIAS. .
COnrol WHEE!....coveveeeinesssnssssssssassnnes back pressure (o rotate (o climb attitude

SHORT FIELD. OBSTACLE CLEARANCE

FLAPS. «.vuuoesserssssssssssssrasessasssssssssssussasssssssssassssssssssssssmssssnsssstasssssssses 21° (first notch)
Accelcrate to 53 KIAS.
Control Wheel....cou s back pressure (o rotate Lo climb attitude

Accelerate to 61 KIAS until obstaclc clearance.
Accelerate to 70 KIAS, after obstacle is cleared.

FIADS ...cvecveveeseeneeesssssusensssssasenssnssassisssnssssasnmsssassast seagenssnsasssnssassassssess rctract slowly

SHORT FIELD. NO OBSTACLE ,

FLAPS ..vuoeveseresneesssssssmsnsssssanssssssssssssssssssssssssssast sessstassssensssisssassssssess 21° (first notch)
~ Accelerate to 53 KIAS.

Control wheel......cocinmmenisniiinees back pressure Lo rotate to climb attitude

After breaking ground accelerate to best rate of climb speed 70 KIAS.

FLAPS c1vvervescesessesssessssssissssssmssssssssssssassssssssssis sassasess s ansasssasassasssssansens retract slowly

SOFT FIELD, OBSTACLE CLEARANCE

FIAPS 1vveveessosssicssssssmasessassssssasssmesssnsssssssssssssessssssss sosassssnnsssnassssnsases 21° (first notch)

Accelerate and lift off nose gear as soon as possible.

| Lift off at lowest possible airspeed.
Accelerate just above ground 1o 61 KIAS to climb past obstacle height.
Continue climbing while accelerating to best rate of climb speed, 70 KIAS.

FIADS cvvoeeesssssnsesnssnssnnsasn sesssnssssasssssssssonnsnsssssssssense seassssnssssssssassssnsnnss slowly retract

SOFT FIELD, NO OBSTACLE

FIAPS ...sovvesssesenseasesssassassansasasasarsssssssasenssssassesssssssssnssssssssssinnsessnnss 21° (first notch)
Accelcrate and lift off nosc gear as soon as possible.

Lift off at lowest possible airspeed.
Accelerale just above ground Lo best rate of climb speed, 70 KIAS.
SN L N T T slowly retract

REPORT: 2126
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PIPER AIRCRAFT CORPORATION SECTION 4

PA-38-112, TOMAHAWK NORMAIL PROCEDURES
CLIMB

Best rate (Maps UP) ceeoverevssssarasnsnsonenpnanansrcnsetss 70 KIAS
Best angle (Maps UP) .o vvveeverrnanrnnnamanrauserr et E 61 KIAS
Electrical fuel pump ....coovviiiirianeneannes OFF at desired altitude
CRUISING

Reference performance charts and Avco-Lycoming Operator’s Manual.
Normal MAaX POWEE: «isis s sisissivs sinsisis s sasaiswsianepaseencsses::es 75%
T O ID o e R TR SO R S set per power lable
VT L o S s S AP I N O B R DL R R adjust

APPROACH AND LANDING

Fuel S1eCIOT «vveevesonrsensossssssrsnsasaassnsascsans proper tank
Geat DACKS v ocosuoosoasassosssesssssnsadsasvocssssoosseaans erect
Belts/harnesS « oo voeneroorsssnsesssnnsassssonscsetrsnenecces fasten
Electric fuel pump ...ooveiereereresoiirinnraenasernaneanrees ON
B T YTt B e A tacs =8 CA1Ul0.w e ua 0 9501010, S5 ATAKASTRBIN 0 0.0 5 o 0.n o sel
FIapS . consesssnnvencnsnntssrnsosacnssastsonsace set - 89 KIAS max

Trim to 70 KIAS.
Final approach speed

Full Naps (Outboard Flow Strips Installed)................ 62 KIAS
Full flaps (Outboard and Inboard Flow
Strips Installed). ooovveeeeneciaiiirnnreirssontaniascaasas 67 KIAS

STOPPING ENGINE

Flaps

R R R R R LR retract
Elc;!nc fUCl PUMP v vvvvvvrrerrrrveosasretsassacnanssaacnanns OFF
B L s & x s = =.o e s o a's o0 s ooesadsaesseesssaerseessosensosses OFF
Th.romc .................................................. full aft
B B s (s o' « s o s o s & a a8 os 50800 8/e0niasisnsdvesssses idle cut-off
B R B e s =« = & =« o s s 0o e s s o asoioseonannnsessnnansunsas OFF
B R s o o oo s e oo ofosnins vies s 8 0e SN0 o eians nuin s nns OFF

ISSUED:
REVll-‘ét:. JANUARY 20, 1978 REPORT: 2126
‘D: DECEMBER 18, 1978 4-9
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PIPER AIRCRAFT CORPORATION SECTION 4
PA-38-112, TOMAHAWK NORMAL PROCEDURES

4.7 AMPLIFIED NORMAL PROCEDURES (GENERAL)

PARKING et The following paragraphs are provided (o supply detailed information
RIS o NP PR RRRRRR (0 4 with belts and explanations of the normal procedures necessary for the safe operation
l’arkmgi hr‘akcc‘ ................................ secured wi Sl of the airplane.
Cont‘o W NeBIIGl e R N tgtaia; e
oooooooooooooooooooooooo . ‘acc
D R e e e e PR np
WhCC‘ ChOCkS ............................................. securc 4.9 PREFLIGHT CllECK
R AT L TR

The airplane should be given a thorough preflight and'walk-argund
check. The preflight should include a check of the airplane s_opcratnonal
status, computation of weight and C.G. limits, takeoff distance and
in-flight performance. A weather briefing should be obt:.nncd for the
intended flight path, and any other factors relating to a safe flight should be
checked before takeofl.

COCKPIT

Upon entering the cockpit, relcase any restraints securing the control

wheel, Check that the ignition switch is OFF, that the throttle is closed, and

: that the mixture control is in idle cut-off, Then turn the master switch ON.

Check the fuel quantity gauges for sufficient fuel. Check that the alternator

warning light illuminates. After completing these checks, turn the master
> switch OFF.

Exercise the controls through their full travel and lower and raise the
flaps to check for proper operation. The static drain valve on the lower left
sidepanel should be opened and drained. Check for unobstructed visibility
and clean windows. See that the baggage is stowed properly and tied down.
Make sure that all necessary charts and papers are on board and in order.
Before leaving the cockpit for the external check, set the parking brake.

LEFT WING

Check that the wings and control surfaces are [ree of snow, ice, [rost or
any other foreign matter. Check for damage and loose screws or rivels.
pheck the control surfaces and hinges for damage and operational
interference, Check the wing tip and lights for damage.

Open the fuel cap and visually ¢heck the fuel for color and quantity.
Replace the fuel cap securely after the check is complete. Be sure that the
fuel l?nk vent is unobstructed. Using the underwing fuel tank drain, drain
sufficient fuel from the tank to ensure the removal of contaminants, It is

/ ﬁ},’,ﬁg‘b’w”*” 20, 1978 REPORT: 2126
| 1SSUED: JANUARY 20, 1978 : JUNE 23. 1978 e
2126 REVISED: JUNE 23, 1978
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PIPER AIRCRAFT CORPORATION
PA.38-112, TOMAHAWK

| starting cngine.

n a suitable container,

recommended that draincd fuel be collected i
e be surc that the drain

examined, and then discarded. After this procedur
valve is closed and that fuel is not dripping.

CAUTION

When draifing any amount of fuel, carc should
be taken that no (irec hazard cxists before

has been altached, remove it, and ensure that the

If a pitot head cover ensu
tructed. Check that the stall warning lift detector

holes are open and unobs
moves freely.

Check the landing gear. The strut should be sound and securcly
attached. Brake blocks and discs should show no signs of damage Of
excessive wear, and the brake line should be sccurely attached and show no
signs of lcakage. The tire should not be damaged or cxcessively worn and
should be properly inflated. Proper inflation is 30 psi for atreraft cquipped

with 6.00 x 6 main wheels and 26 psi for 5.00 x 5. 1f chocks of tie-downs have
been employed, they should be removed before any attempt is made Lo move

the airplane.

NOSE SECTION

Drain and cxami
section. The fucl stra

ne fuel from the fuel strainer on the left side of the nosc
iner should be drained twice, once with the fuel seleclor

valve on cach tank setting. Check the general condition of the nose section
and look for suspicious oil or fluid leakage. The propelier and spinner
her defects.

should be checked for detrimental nicks, cracks, dents or ol
Check the engine breather tube for obstructions. Check all openings and air

inlets for debris, bird nests of other obstructions.

Open cach side of the engine cowling. Wwircs and lines should be
attached sccurely. The engine should be relatively clean, as grease and dirt
in the engine compartment not only hinder cxamination and service bul
also present a fire hazard. Check the oil level, then replace the dipstick,
ensuring that it is firmly scated. Check the hydraulic fluid level and replace
and secure the cap. Check the condition and tension of the allernator belt.
Check the oil filter cooling ducts for obstructions. Close and latch the

cowling sccurcly.

Check the condition of the nose wheel tire. Proper inflation is 30 psi for

‘ceraft cquipped with 2 6.00 x 6 nosc wheel and 26 psi for a 5.00 x 5. The

1SSUED: JANUARY 20, 1978

2126
REVISED: NOVEMBER 2, 1981
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PIPER AIRCRAFT CORPORATION
PA-38-112, TOMAHAWK

Nnosc gei : ; X -
o shgwl ; §lrtlll should show no sign of Nuid leakage and should be inflated
e o . 3 . Voo . L}
fos inches of strul cxposure. Clean and check the windshiceld. Remove
se wheel chock if one has been employed. : 3

RIGHT WING

Check the right wing usi
, s using the si : s
wing. & g using the same procedure as performed on the left

FUSELAGE (RIGHT SIDE)

Chec : T
<l pa:ellls‘c general condition of the fuselage. Check that all antenna
are in place and securely attached. Be sure that the side and

rear windows are clean. Ch
. Check that the openings i Bl
and unobstructed. penings in the static pad arc clean

EMPENNAGE

Surfaces of the
empennage should be :
operatio i £ examined for . :
at‘:ach:n::‘:lls |alcrfcrcncc. anck all visible and ucccssiblcd;’\'i]:\\dgf ang
. Remove the tie-down if one has been employed EESEANC

FUSELAGE (LEFT SIDE)

Check the left side of : -
P i o The rih. of the fuselage using the same procedure as

When the stall warning devi

e tTon dtihs ifing g device and the optional pi

ON 3"“: mtlllsbl‘cl:'s.sl\:;i':::l:a-“ctlj' are to be chcc_:kcd for :))mpcr fupr:::(l)ilor:]icnagl :.r::j\

confirm that exterior li »l“ﬂ, the approprialc elecirical switches. Visuall

SBE v abserve lh'.ub(lhb 8ic operational. Lift the stall detectar on the lcfy

carcfully feeling the pi e warning horn sounds. Check the pitot heat bl

ERITEmely fiot, When {)tl]“)" head. Use caution as the head can beco ¢

and the elect . T csc C"CCKS are complete, return the mas ‘"-‘c
rical switches to their OFF positions aster switch

4.11
BEFORE STARTING ENGINE
Aller enteri !
Ao B ering the cockpit and before starti i
A ) starting the eng :
:":':fhcad lalc':nl(:(;o:;s. securing the main latch first, and ‘:::‘n:'.‘;:z::gal?d
T el oor is 1o be lelt open, in warm w y g %
8 procedure must be completed belore lakc;?;.h” s s,

ISSUED.
“EVISEbMNUARV 20, 1978

*JANUARY 15, 1981 REPORT: 2126
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Seats should be positioned for best comfort and visibility. Be sure that
the seats are securely latched in the tracks. IFasten seal belts and harnesses.
Check that all circuit breakers are in. Exercise the throttle and mixture
levers through their full travel to cnsure that they operate smoothly. Sct the
parking brake; check that the carburetor heat control is fully OFF; and sct
the fuel selector lever to the desired 1ank position.

4.13 STARTING ENGINE

- (a)

(b)
(c)

Starting Engine When Cold

Prime using two to four strokes for starts when the temperature
is +40° F. Use more primer strokes for colder temperatures. On the
last priming stroke, leave the primer in the out position. Throttle
should be set 1/2 inch open. Turn ON the master swilch and the
eleetric fuel pump. Move the mixture control to full RICH and
engage the starter by rotating the magneto swilch clockwise. When
the engine fires, release the magneto switch, and push the primer in
slowly to keep engine running. Advancg the throttle slightly and
lock primer.

NOTE

This engine does not have an accelerator pump
in the carburetor; thus, pumping the throttle
will not aid in starting.

If the engine does not fire within ten seconds, disengage the
starter, wait thirty seconds, and repeat the starting procedure.

Starting Engine When Hot

Close the throttle. Turn ON the master switch and the electric
fuel pump. Move the mixture control lever to full RICH and
engage the starter by rotating the magneto switch clockwise. When
the engine fires, release the magneto swiltch and move the throttle to
the desired setting. If the engine does not start, open the throttle
1/2 inch and try again.

Starting Engine When Flooded

‘The throttle lever should be full OPEN. Turn ON the master
switch and turn OFF the electric fuel pump. Move the mixture

2126 ISSUED: JANUARY 20, 1978
REVISED: JUNE 6, 1979

PIPER AIRCRAFT CORPORATION
PA-38-112, TOMAHAWK

SECTION 4
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(d)

control lever to idle cut-off and engage the starter by rotating the
magneto switch clockwise. When the engine fires, release the
magneto switch, advance the mixture and retard the throttle.

Starting Engine With External Power Souice*

An optional external power receptacle allows the operator 10
use an external battery to crank the engine without having to gain
access to the airplane’s batlery.

Furn the master switch OFF and turn all electrical equipment
OFF. Connect the RED lead of the external power cable to the
POSITIVE (+) terminal of an external 12-volt battery and the
BLACK lead to the NEGATIVE (-) terminal. Insert the plug of the
jumper cable into the socket located on the fusclage. Note that when
the plug is inserted, the electrical system is ON. Proceed with the
normal starting technique,

After the engine hasstarted, reduce power to the lowest possible
RPM, to reduce sparking, and disconnect the jumper cable from the
aircraft. Turn the master switch ON and check the alternator
ammeter for an indication of output. DO NOT ATTEMPT
gla'TQHT IF THERE 1S NO INDICATION OF ALTERNATOR

PUT.

NOTE

For all normal operations using the external
power cables, the master switch should be
OFF, but it is possible to use the ship’s battery
in parallel by turning the master switch ON.
This will give longer cranking capabilities, but
will not increase the amperage.

CAUTION

A dead or depleted aircralt battery should not
be charged in the aircralt.

L

*Optional

ISSUED;
nmg% JANUARY 20, 1978

REPORT: 2126
D: MARCIHI 1, 1979 4-1¢

3=t -



% IRCRAFT CORPORATION
SECTION 4 PIPER A R s HONMAMAWK

NORMAL PROCEDURES

is firi leto 800 RPM. Ifoil
ine is firing evenly, advance the thrott |
prcsx:fni:h:\;?gi'ndicated within thirty seconds, stop the engine and

determine the trouble. In cold weather it will take a few seconds longer 10

indicati i f the engine driven
i ¢ indication. To check the operation 0
%:zla:u(r)r‘\lpp::srsr\uz)FF the electric fuel pump and check the fuel pressure. If

the engine has (ailed lo start, refer to the Lycoming Operating Handbook,
Engine Troubles and Their Remedies.

. - . . d to
d that cranking periods be limite
er manufacturcrs recommen - .
thirg'tz?conds with & two minute rest between cranking periods. Longer

cranking periods will shorten the life of the starter.

ISSUED: JANUARY 20, 1978
REVISED: JUNE 23, 1978
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4.15 WARM-UP

Warm-up the engine at 800 to 1200 RPM for not morc than two
minutes in warm weather and four minutes in cold. Avoid prolonged idling
at low RPM, as this practice may result in fouled spark plugs.

Takeoff may be made as soon as the ground check is completed
and the engine is warm.

Do not operate the engine at high RPM when running up or taxiing over
ground containing loose stones, gravel or any loose material that may cause
damage to the propeller bladcs.

4.17 TAXIING

Before ground personnel attempt to taxi the airplane, they should be
instructed and approved by a qualificd person authorized by the owner.
Ascertain that the propeller back blast and taxi areas are clear.

Power should be applied slowly to start the taxi roll. Taxi a few [cet
forward and apply the brakes to determine their effectiveness. While taxiing,
make slight turns to ascertain the effectiveness of the steering.

Observe wing clearances when taxiing near buildings or other
stationary objects. If possible, station an observer outside the airplanc.

Avoid holes and ruls when taxiing over uneven ground.

Do not operate theengine at high RPM when running up or taxiing over

ground containing loose stones, gravel or any loose material that may cause
damage to the propeller blades.

4.19 GROUND CHECK

Set the parking brake. The magnetos should be checked at 1800 RPM.
Drop off on either magneto should not exceed 175 R PM and the difference
between the magnetos should not exceed 50 RPM. Do not operate on
p rSlngle magneto for too long a period, 2 to 3 seconds is usually
sullicient to check drop off and will minimize plug fouling.

ISSUED:

Bt
REVISER. N UARY 20, 1978

REPORT: 2126
D: JANUARY 15, 1981
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NOTE

agement of starter or turning the

Avoid ¢ng
if when performing magneto check.

switchto v

Check the vacuuwm gauge; the in’dicmor should read 5.0" 3 A" He at

\ 2000 RPM.
\1d also be checked prior 1o takeoff 1o be sure the
control is operaling properly and to clear any ic¢ which may have formed
during laxiing. Avoid prolonged ground operation with carburetor heat

ON as the air is unfiltered.

’\ Prior to takeoff the clectric pump shou
' loss of power during takeolf should the engine driven pump fail, Check both

oil temperaturc and oil pressure. The femperature may be low for some
time if the engine is being run for the first time of the day.

Carburetor heat shot

1d be turned ON again to prevent

To check magneto grounding, retard the throttle to IDLE between 550
h OFF,and immediately back Lo

and 650 RP’M and turn the magneto switc
BOTH. If the magnetos are properly grounded, the engine will stop firing

| when the switch is in the OFF position.

4.21 BEFORE TAKEOFF

All aspects of cach particular takeoff should be considered prior 0

executing the rakeoff procedure.
switch is ON, and check and sct all of the flight

E. instruments as required. Check the fuel selector to make sure it is on the
proper tank (fullest). Set the mixture; turn ON the electric fuel pump and
check the engine gauges. The carburetor heal should beinthe OFF position.

i
NOTE

\ Check that the master

| ‘I'he mixture should be set to FULL RICH bul
amount of leaning is permitted for

l a minimum
tion when taking off at

| ' smooth engine opera
' \ high elevation.

) REPORT: 2126 ISSUED: JANUARY 20, 1978
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o Agler adjusting the scat for pilol comflort, check to be sure that the scal is
urely latched by the two locking pins in the Noor track by pushing bick

and lorth.

shoJll:l"t'; s<[:a| backs s!\ould be erect, and the scat belts and shoulder harness
e fastened. Fasten the scat belts snugly around an empty scat

movE;:\?::s: a(;ul set the Maps and trim tab. Insure proper fight control
nd response. Both 5 S q -
sk p I doors should be properly secured and

4.23 TAKEOFF
NORMAL.

s f::ctlu!s(:‘(::"l'\,gll:’cc:::::‘glordla;’b sl;ould be set slightly aft of neutral, with
‘ ined by the loading of the ai \

G : airplane. A
cnr:\'nug?\cltoo l’a(;.::::il:::r::)u:c:'o 5b3 KI.ASJ and case back on the cl:)ntrol wlllu(::: j‘uh:l:

. imb attitude. Premature o isi

izl . r excessive raisin

s :jllc:;::ct:jllcnl?‘:;iclayzd takeoff. After takeoll, let the airplane ac%c(l):r'ul::
pritidc b grou?:cm I:g Iiwcnng the nose slightly. I'rying to pull the

o low an ai as ity i

R aT s taalne Tallure airspeed decreases controllability in

Normally, Naps

, Naps are left up for tukeofTs;

and for ( . tukeoflls; however for short ficld .

dislanccsa:::rau“::cr such conditions as deep grass or a so:': ?:::’j i

il re gccd appreciably by lowering the (laps fehyidla
ing al a lower airspeed. ¢ {laps one notch and

SHORT FIELD, OBSTACLE CLEARANCE

Lower the ; ,
At sglu'?::gc m()jul'\ _nnd apply full power belore brake release
e i e bc..an ease baf:k on the control wheel just enough 1 -
ROl A st an!;lc of climb speed, 61 KIAS, until the objacl(z
it i '.“ er obstacle clearance, accelerate to the best r: [
. AS, and slowly retract the Naps and continue lorzllifn‘t))

SHORT FIELD, NO OBSTACILE

Lower th
Accelerate l°°sgﬂ£::nc nolch and apply full power before brake release
rolate. After breaki S, and ease back on the control wheel just enough 1 :
ing ground, accelerate to the best rate of climb spcc!:j 78

KIAS, a
nd slowly retract the flaps while climbing out.
ISSUED
:JANU
REVIGK ARY 20 :
VISED: MAY 10, ,9§21978 REPORT: 2126
4-19
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SOFFT FIELD, OBSTACLE CLEARANCE

Lower the Naps one notch. Apply power with brakes relcased. Ease
back on the control wheel jusl enough to raise the nose wheel from the
ground as soon s possible, and lift off at the lowesl possible airspeed.
Accelerate just aboye the ground to the best angle of climb speed, 61 KIAS,
to climb past the obsfacle. After obslacle clearance, accelerate to the best
rate of climb speed, 70 KIAS, and slowly retract the Naps and continue 10

climb.
SOFT FIELD, NO OBSTACLE

Lower the Maps one notch. Apply power with brakes released. Case
back on the control wheel just enough to raise the nose wheel from the
ground as soon as possible, and lilt off at the lowest possible airspeed.
Accelerate just above the ground to the best rate of climb speed, 70 KIAS.

Slowly retract the flaps while climbing oul.

4.25 CLIMB |

The best rate of climb at gross weight will be obtained at 70 KIAS. The
best angle of climb may be obtained at 61 KIAS. At lighter than gross
weight these speeds are reduced somewhat.

When reaching the desired altitude, the electric fuel pump should be
turned off, and the fuel pressure checked.

4.27 CRUISING

The cruising speed is determined by many factors, including power
setting, altitude, temperature, loading and ecquinment installed in the

airplane.

The normal maximum cruising power is 75% of the rated horsepower
of the enging. Airspeeds, which may be obtained at various altitudes, and
power setlings can be determined from the performance graphs provided by
Section 5.

Use of the mixture control in cruising ight reduces fuel consumption
significantly, expecially at higher altitudes, and also reduces lead deposits
when the alternate fuels arc used. During letdown and low power flight
operations, it may be necessary (0 lean because of excessively rich mixture.

REPORT: 2126 ISSUED: JANUARY 20, 1978
4-20 REVISED: DECEMBER 18, 1978
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The mixture should be leaned during cruising operation when 759% power
or less is being used. I any doubt exists as 10 the amount ol power being
used, the mixture should be in the FULL RICH position for all operations.
Always enrich the mixture belore increasing power settings.

To lean the mixture, pull the mixture control until the engine becomes
rough, indicating that the lean mixture limit has been reached in the leaner
cylinders. Then enrich the mixture by pushing the control toward the
instrument panel until engine operation becomes smootn. When leaning,
carcfully observe the temperature instruments.

Always remember that the electric fuel pump should be turned ON
before switching tanks, and should be left on for a short period thercalter,
In order to keep the airplane in best lateral trim during cruising flight, the
fuel should be used alternately from each tank. Itis rccommended that one
tank be used for one hour after takeoff, then the other tank be used fortwo
hours; then return to the first tank, Do not run tanks completely dry in
flight. The electric fuel pump should be normally OFF so that any
malfunction of the enginc-driven fuel pump is immediately apparent. Il
signs of fuel starvation should occur at any lime during Mlight, fuel
f:xhaus.lion should be suspected, at which time the fuel selector should be
immediately positioned to the other tank and the electric fuel pump
switched to the ON position.

4.29 APPROACII AND LANDING

Check to insure that the fuel selector is on the proper (fullest) tank and
that the scat backs are erecl. The scat belts and shoulder harness should
be fastencd and the inertia reel checked.

Turn the clectric fucl pump ON. The mixture should be set in the (ull
RICH position.

- The 'air_planc.should be trimmed to an initial-approach speed of about
KIAS with a final-approach speed of 62 KIAS® or 67 KIAS** with flaps
extended fully. ‘The Naps can be lowered at speeds up to 89 KIAS, il desired.

mux:n':c mixture control should be kept in [ull RICH position to insure
Carburu:“ acceleration if it should be necessary to open the throttle again,
elor heat should not be applied unless there is an indication ol

» -
"g:::oufd Flow Strips Installed ;
oard and lnboard Flow Strips Installed

ISSUED.
REVISE] JANUARY 20, 1978 REPORT: 2126

D: DECEMBER 18, 1978 4-21
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or hcatl causes a reduction in

carburetor icing, since the use of carburel
around. Full throttle operation

power which may be critical in case ol a go-
with carburetor heat on can cause detonation.

amount of Nap used during tandings and the speed of the aircraft al

¢ runway should be varied according to the landing surface
y good practicc to

d consistent with

The
contact with th
and condition$ of wind and airplanc loading. It is generall
contact the ground at the minimum possible safe spee

existing conditions.

Normally, the best technique for short and slow landings is to use full
flap and enough power 10 maintain a safe airspeed and approach Might
path. Mixture should be full RICH, fuel on the fullest tank, and electric fucl

pump ON. Reduce the speed during the flarcout and contact the ground

close to the stalling speed. After ground conlact hold the nose wheel off as
ly lower the nose and

long as possible. As the airplane slows down, gent
t effective when

apply the brakes. For short ficld landings braking is IMOS
‘ced and back pressure is applicd to the control wheel, putting

flaps are raise
most of the aircraft weight on the main wheels, In high wind conditions,

particularly in strong crosswinds, it may be desirable to approach the
ground at higher than normal speeds with partial or no [laps.

4.31 STOPPING ENGINE

At the pilot's discretion, the Naps should be raised and the electric fuel
pump turned OFF. The radios should be turned OFF, and the engine
stopped by pulling the mixture control back to the idle cut-off. The throttle
should be left full aft to avoid engine vibration while stopping. After the
engine has stopped the magneto and master switches must be turned OFF.

NOTE

When alternate fuels are used, the engine
should be run up to 1200 RPM for one minute
prior to shutdown to clean out any unburned

fuel,

4.33 PARKING

If necessary, the airplane should be m
of a nose wheel tow bar. The aileron ant
secured by looping the safety belt through e

snug

REPORT: 2126
4-22

oved on the ground with the aid
| stabilator controls should be
_ntrol wheel and pulling it
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o 'l"(l.c do\wns can be secured to rings provided under each wing and to the
1 skid, The rudder is held in position by its connections to the nose wheel
steering and normally does not have to be sccured.

4.35 STALLS

o Andapproaching stall is indicated by a stall waining horn which is
v “ya!c between ﬁvg aqd ten knots above stall speed. Mild airframe
uffeting and gentle pitching may also precede the stall.

The stalling speed at 1670 Ibs i i

- stal . gross weight with power off

il;l:::w stn:s mstalled', and full flaps is 47 KI1AS, with ﬂpaps up tl;isog:)l;::);ri(:

fu"n;.laas;:s lll‘:zz::lngch gqtl;8u£?oasrd and inboard Mow strips installed and
ed is AS, with flaps up thi is i

knots. Loss of altitude during stall Lo A e

SR ite ot and powcr,g alls can be as great as 320 feet, depending

NOTE

The stall warnin is i
g system is inoperative wi
the master switch OFF. J g

- 2 . - ' 8 y l i
‘C

4.37 TURBULENT AIR OPERATION

In keepi i ;
fccommcndpcgg;h‘:':h 'g‘ood operating practice used in all aircraft, it i
AITBEE be reduc dw en turbulent air is encountered or cxpcctc& hls
caused by gusts af\d l& ml?nc";fc““g speed to reduce the structural l'o:xd:
allow for inadvert 1

occur as rient speed build- i
a result of the turbulence or of distractions :’:gzs‘:glcgn m;’t)’
y the

conditions (S :
¢e Subsection 2.3). Fli i
LUEBHIEREE Sho w1 bo »soided ). Flight into thunderstorms or severe

ISSUED.
REVISED, 5 bo AR 20, 1978

D: APRIY, 30, 1981 REPORT: 2126
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4.39 WEIGHT AND BALANCE

It is the responsibility of the pilot and aircraflt owner 10 determine ll\.ul
the airplane remains within the allowable weight vs. cenler of gravity

envelope while in Mlight.

For weight and halance data, refer to Section 6 (Weight and Balance).

4.41 MANEUVERS

i i [ ovided it

The airplane is approved for certain acrobatic maneuvers, pro
is loaded vy'nhin the approved weight and center of gravity limits (See
Section 2 - Limitations). The approved mancuvers are spias, steep turns,

lazy ¢ights, and chandelles.

Intentional spins are prohibited in the normal category airplane. I.adzy
cights and chandclles may be performed in the nomml.cnlc'gmy provtd: dn
60 degree angle of bank and/or a 30 degree angle of pﬂ.cll \: not c:f‘cc'c‘o;s.
For approved maneuvers and entry speed, referto Section .. = Limitations.

4.43 SPINS

The airplane is approved for intentional spinning when the flaps are
fully retracted.

FORE SPINNING s .
Dcrgarrying baggage during the spin is prohibited and (ke pilot should

I loose items in the cockpil are removed or sgcurely stowed
g::lk:dsi:;;ctllna;cac:)nd pilot’s seal belts if the aircraft is lown solo. Seal :c:ls
and shoulder harnesscs should be l’nslc:'\cd sccurcly and the scal bells
adjusted first to hold the occupants firmly into the seats before the shouldc;
harness is tightened. With the seat belts and shoulder harnesses tight, cl.rccd
that the position of the pilots’ seals allow full rudder travels to bc obtaine
and both full back and full forward control wheel movements, Finally check
(hat the scats are securely locked in position. Spins should only be started
at altitudes high enotigh to recover fully by at least 4.900 feet AGL,soasto
provide an adeguale margin of safety. A onc-turn spin, prop'crly Fxcculgd.
will require 1,000 to 1,500 feet to coqnp\clc and a six-turn spin s:vnll require
2 500 to 3,000 feet 10 complete. The airplanc should be trimmed in a power-
0'” glide al approximately 75 knots before entering the stall prior L0
spinning. This trim airspeed assists in achicving a good balance between

airspeed and “g"” loads in the recovery dive.

ISSUED: JANUARY 20, 1978
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4-24

PIPER AIRCRAFT CORPORATION

SECTION 4
PA-38-112, TOMAHAWK

NORMAL PROCEDURES

SPIN ENTRY

The spin should be entered from a power-off glide by reducing speed at
about | ki/scc until the airplanc stalls. Apply full alt control wheel and full
rudder in the desired spin direction. This control configuration with the
throttle closed should be held throughout the spin. The ailerons must remain
neutral throughout the spin and recovery, since aileron application may

alter the spin characteristics to the degree that the spin is broken prematurely
or that recovery is delayed.

SPIN RECOVERY

(a) Apply and maintain full rudder opposite the direction of rotation.
(b) As tie rudder hits the stop, rapidly move the control wheel full

{)orward and be ready to relax the forward pressure as the stall is
roken.

(c) As rotation stops, centralize the rudder and smoothly recover from
the dive.

Normal recoveries may take up to I-1/2 turns when proper technique is

used; improper technique can increase the turns to recover and the resulting
altitude loss.

FURTHER ADVICE ON SPINNING

SPIN ENTRY

Application of full aft control wheel and full rudder before the airplane
stalls is not recommended as it results in large changes in pitch attitude
during entry and the first turn of the spin. Consequently the initial 2-3 turns
of the spin can be more oscillatory than when the spin is entered at the stall.

SPIN RECOVERY

_ The recommended procedure has been designed to minimize turns and
hu;ht loss during recovery. If a modified recovery is employed (during
wt}lCh.a pause of about | second - equivalent to about one half turn of the
:l:)lnn"- ;s u:lroduccd bctwccp the rudder reaching the stop and moving the
“ow:vccot:mq forward) spin recovery will be achieyed with equal certainty.
My “:’m‘e lime lakcp l'o.r recovery will be deluycd by the length of the

, corresponding increase in the height ost

brisI:Iny ‘::l SPin recoveries the control column should be moved forward
» ontinuing to the forward stop if necessary. This is vitally important

because the :

Sleep spin attitude may inhibit pilots fro in ec

column f P y p m moving ontro
lumn orward positively. i Lol

ISSUED.,
azvus?;' JANUARY 20, 1978
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1he immediate effect of applying normal recovery controls may be an
appreciable steepening of the nose down attitude and an increase in rate ol
spin rotation. ‘This characteristic indicates that the aircraft i§s recovering
from the spin and it is essential to maintain full anti-spin rudder and to
continue 1o Move the control wheel forward and maintain it fully forward
until the spin stops. The airplane will recover from any point in a spin in not
more than one and oie half additional turns alter normal application of

controls.

MISHANDLED RECOVERY

The airplane will recover [rom mishandled spin entries or recoverics
provided the recommended spin recovery procedure is followed. Improper
application of recovery controls can increase the number of turns to recover
and the resulting altitude loss.

Delay of more than about 1-1/2 turns before moving the control wheel
forward may result in the aircralt suddenly entering a very fast, steep spin
mode which could disorient a pilot. Recovery will be achicved by briskly
moving the control wheel fully forward and holding it there while main-
taining full recovery rudder. '

If such a spin mode is encountered, the increased rate of rotation may
result in the recovery taking more turns than usual after the cortrol column
has been moved fully forward.

In certain cases the steep, fast spin mode can develope into a spiral dive
in which the rapid rotation continues, but indicated airspeed increases
slowly. It is important (o recognize this condition. The aircraflt is no longer
auto-rotating in a spin and the pilot must be ready to centralizz the rudder
so as to ensurc that airspeed does not exceed 103 kt (Va) with full rudder
applicd.

DIVE OUT

In moslt cases spin recovery will oceur before the control wheel reaches
the fully forward position, The aireraft pitches nosc down quickly when the
clevator takes effect and, depending on the control column position, it may
be necessary 1o move the column partially back almost immediately toavoid
an unnecessarily steef. nose down attitude, possible negative “g" forces and
excessive loss of altitude.

Beeause the aireraflt recovers from a spin in a very sicep nose-down
attitude, speed builds up quickly in the dive out. The rudder should be
centralized as soon as the spin stops. Delay in centralizing the rudder may

REPORT: 2126 ISSUED: APRIL 30, 1981
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resul in yaw and “fish-tailing.” Il the rudder is not centralized it would be
possible to exceed the maximum mancuver speed (VA) of 103 kt with the
surface fully deflected.

ENGINE

Normally the engine will continue to run during a spin, sonetimes very
slowly. If the cqginc stops, take normal spin recovery action, during which
the propeller will probably windmill and restart the engine. [ it does not
set-up a glide at 75 kt and restart using the starter motor. :

REPORT: 2126
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