with the torque tube when moving the rudder pedals - .

r%;;, o "oropcratmg the toe braks C .. 757436
.&»ﬂ’. . :

A et PlPER AIRCRAH GIRP Airplane Flight Manual
G [FEe | OUNLUPMENT GENTER, VERD BEAGK, FLA | Mo PACEO-1S0
Arpaovio R 'REPORT VB-210 Rev3 | MABE__ 1 ..
A
N .
) AIRPLANE FLIGHT MANUAL
'MODEL PA-28-180
: _ FAA IDENTIFICATION NO.  §2189T .
" SERIAL NO. _ 28-7205041
(SERIAL NOS. 28-5601 THROUGH 28-7205091) -
THIS DOCUMENT MUST BE KEPT IN AIRPLANE AT ALL TIMES.
A FAA DOA SO- 1
S - APPROVED }/)’} w, c%&é/f
. - - H.M, Toomey :
o  DATE L//ZL/{7 o
| WARNING T
o : The rudder pedals are suspended ftom a torque tube |
S which ¢éxtends across the fuselage. The pilot should - R
o 1" become familiar with the proper positioning of his -~
s E feet on the rudder pedals so as to avoid interference o
...... /.

U e




e T PIPER KIRGRAFT GORP. |weighsend stonce ous

ek - BEVE[BFHERI ﬁEHIER VERD BEABH HA  Model PA-28-180

APPROYED

REPORT VB- 268 a | PaeE

Log of Rev1s1ons

REVISION . S

| - NO. . PAGE - ’-DESCRIPTION Lo APPROVED ‘DATE. -
1 - 10 - ‘ ‘Rev1sed welght and arm of = o | |

. individual rear seats from .28. 0
‘ and 118 l to 27.0 and 124 1

13. | , Added 2 or -13 to Plper drawmg
: 62143 (Tru Speed Ind1cator)

18 - Rev1sed weight and arm of
' adjustable front seats from 3. 8 ‘ .
| and 85.5 to 3, 2and87_5g',4/2g;#;,¢/ L Tmey 197
2. 10 © Added inertia safety belts |

Added wheel fairings
11 . '.Gdrrectedneme 6f:'bettery
5 Adde'dvG'en-ave 2004 and 300 Radio
" ‘Added King KX170 Radio
Added I\lng K1201 Omni Ind1cator
TR Added I.':-F. D. Starlight T_ran_qund_er_ ;

| 18 '- “Added K:i__‘n‘g- kNéQC- DME

a -Dellet;'edj Wheel Fairi'n_gs’. »

Added inerda sdf-ety. belt's" (r‘ear)

o Deleted inertia safety belts (set of 2)

16,17‘,.1.8@ 19 “ Retypedpages WW/ /i 4”{. /?7/
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PIPER AIRCRAFT CORP. | mmmme momvis]

PREPARED
chtcked DEVELOPEENT CEHTER, VERD BEACH, FLA. | Model PA-28-180
Arreoveo ' REPORT VB-210 - L e
Ef_g__E’_f__BEZiE_I_‘BlS_
NO. PAGE . DESCRIPTION ' o APPROVED DATE
1 1 Enqne leltatlons Section: - Deleted
"Maximum Pbrrmss1 sle RPM for Take— g
on, 2475, :
3 Added to Placard No. 3 | ﬂ Y
: , \ ICV
"Baggage Maximum 200 Lbs." H. N] Toom:gr7 ij‘ Yy, /(
' ' FAA DOA SO-1. . ‘9“
2 2 Added Forward Interméd_iate and & W el 572? /7/‘
Forward Gross Weight Points H. M. Toormey A" [ 16}
' FAA DOA SO-1
3 4 . Placards Sectlon Added Items 8
and 9 ‘ ,
7 Procedure‘s"l Section: Added Item 8. »/g(/d‘v\m Cnféf Vi, ?f’;‘*f{*a
Added Page 7 . | G.C. Stephen
o S _— FAA DOA DO-1
E
N

FAA APPROVED 4/22/69 ~ . - R -
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'“"r"“”,‘ ‘ Pl PE R A | Rc R k FT 6 ﬁR P = Airpl_ane Flight Manual

e | OEVELOPHENT GENTER, VERD BEACH, FLA. | Model a2
AFPROVED * REPORT VB-210 ©BAEE. '1_' of 7

__ , L Piper Model PA-28-180 )
o . ... . " " Normal and Utility Categories.

| --AIRPLANE FLIGHT MANUAL

‘|1.. Limitations Section The followmg 11m1tat10ns must be observed in the operatlon of thls

alrplane
Engine . Lycomlncr 0- 360- AdA
Engine Limits For all operations, "

2700 rpm, 180 hp.’

Fuel = ° - 91/96 minimum octane aviation fuel.

Propeller ’ Sensenich M76EMMS or 76 EMSS5. - Maximum’ diam'eter 76 inches,
minimum diameter 76 inches. . Static RPM at maximum permissible
throttle setting. Not over 2450 not under 2275. No add1t1ona1
" tolerance permitted, : :

‘Power Instruments - Oil .iTer:npe’raturéi GR EEN arc (nor)mal operatmg range) _
R SRR o 75°F to 245°F
s RED line (max1mum) 2450 |

-bil -Pressure: - GR EEN arc (normal operatmg range)
BRI ' 60 psi to 90.psi
YELLOW arc (caution range) -
o e ' . 25.psi to 60 psi
R RED line, (m1n1mum) 60 psi-
o R_ED line (max1murn) 90 ps1
Fuel Pressure:_ : GR EEN arc (normal operanng range) ‘
_ . -5psito8psi
S RED 11ne (rmmmum) +5 psi
K RED 11ne (max1mum). 8 pSl

~ Tachometer: . . GR EEN arc (normal operatmg range) '
: S e _ 500 to0 2700 rpm .
,"-‘RED lme gmax1mum com:muous power):.
2700 Ipm -

v

FAA APPROVED 4/22/69  ~  °
REVISED® 12/17/59 Rev. No. 1. . .




PREPARED

TFIPER AIRCRAFT CORP.

Airplane Flight Manual _-

Maximum Weight

Baggage Capacity

DOD

. Maximum negative load factor .......cveeens .

e DEVELGPHERT CEATER, VERD BEACH, FLA. | Model PA-28-180°

APPROVID S ' ' } o

S REPORT VB-210 et

» A_irspeed Limits. Never exceed .. S P Cetecseanenn l'Zl mph
EREE Maximum structural CIUiSe «iveeevnn.s. ... 140
Maneuvering ...... Cesssesssasesene ceeaee 129 -
Flaps extended ... ......... B L ee 118 _
Maximum positive load factor .............. . 3.8 Normal Category
Maximum positive load factor ...... Ceeieans 4.4 Utility Category
No inverted maneuvers

appr oved

2400 1bs - Normal Cateorory 1930 los - Ut111ty Category.

200 1bs.

e

e ks e ed aam vy Af7 O o o it

C. G. Range The da*um used is 78 4 mches ahead oi wmg leaomg edce at the inter-
” - section of the straight and tapered section. :
1. Normal Category (S/N 671 thru S/N 5859, lstIUSI\’e)
Weight -~ Forward Limit -~ Rearward Limit -
(Pounds) " (In. Aft of Datum) (In. Aft of Datum)
2400 92,1 K 94.5
2200 89. 2 95.9.
1975 85.9 95.9
1650 84.0 95.9 -
Normal Category (S/N 7105001 and up) )
. Weight Forward L1m1t - Rearward Limit
(Pounds) (In Aft of Datum) . (In. Aft of Datum)
- 2400 91.0 . 94.5
2200 87.8 - ~ 95,9
2150 - - 87.0 -~ 9.9
. 1650 1 84.0 95.9 -
2. . Utlhty Cate.;rory . . ‘ ‘
~ Weight Forward Limit- - . . Rearward Limit
(Pounds) (In Aft of Datum) ~ “(In. Aft of Datum) .
1950 85.8 86.5 . .
- 1650 - 84.0 _ g 86. 5
A-Straloht Lire var1at10n between po1nts ngen S , }
- NOTE: It is the responsibility of the airplane owner and the p1lot to .
" insure that the airplane is properly loaded. .. See weight ar!d
‘ balance sectlon for proper loadmg 1nstruct1ons. =
Y;Maneuvers" - 1. Normal Category - -All acrobatic maneuvers mcludmg spins proh1b1ted.
R ' - 2. Ut111ty Category Approved tnaneuvers for Ut111ty Category only
o v ' - "Entry Speed
Spins (Flaps UP) evvennneneass - Stal
S o - Steep TUrNS «cvese Sesessesens 129 mph -
FAA APPROVED4/22/69 . Lazy El—" AES cvevecsoncnenoene 129

REVISED D/8/70 RCV No 2 Chandelles .r;...nf.r....".»v.... ‘ 129




PREPARID

CHECKED

PIPER AIRCRAFT CORP. |Airplane Flight Manua
DEVELOPHENT CEMTER, VERD BEACH, Fup, | Model PA-28-180

_ APPROVED

REPORT VB-210 ' PASE__ 3007

Placards |

1.

| ~FaAAPPROVED 4722760 - TS
REVISED 12/17/69 ‘Rew.No. 1 -~ -~ . ~ S

In full view of the pilot:

"THIS AIRPLANE MUST BE OPERATED. AS A NORMAL OR UTILITY .
CATEGORY AIRPLANE IN COMPLIANCE WITH THE OPERATING -

. LIMITATIONS STATED IN THE FORM OF PLACARDS ‘MAR KINGS
AND MANUALS.

ALL MARKINGS AND PLACARDS ON THIS AIRPLANE APPLY TO
ITS OPERATION AS A UTILITY CATEGORY AIRPLANE. FOR"
_NORMAL AND UTILITY CATEGORY OPERATIONS, .REFER TO

THE AIRPLANE FLIGHT ‘MANUAL.

FOR SPIN RECOVERY USE FULL RUDDER AGAINST SPIN FOL—-
LOWED IMMEDIATELY BY FORWARD WHEEL." '

NO ACROBATIC MANEUVERS (INCLUDING SPINS) ARE APPROVED
FOR NORMAL CATEGORY OPERATIONS. "

Adjacent to upper door latch:
"ENGAGE LATCH BEFORE FLIGHT "

On the inside of the baggage compartment door:

"BAGGAGE MAXIMUM 200 LBS. " '

"UTILITY CATEGORY OPERATION - NO BAGGAGE OR AFT PAS-
SENGERS ALLOWED. NORMAL CATEGORY OPERATION - SEE
AIRPLANE FLIGHT MANUAL WEIGHT AND BALANCE SECTION.
FOR BAGGAGE AND AFT PASSENGER LIMH‘ATIONS " '

In full view of the pilot:. S
"ROUGH AIR OR MA\IEUVERING SPEED -129 MPH b

"UTILITY CATEGORY OPERATION - NO -AFT PASSENGERS

ALLOW ED "

On the instrument panel in full view of the pﬂot when the 011 cooler 1
winterization kit is installed: R

"OIL COOLER WINTERIZATION PLATE TO BE REMOVED WHEN -
AMBIENT TEMPERATURE EXCEEDS 50 F."

On the instrument panel in full v1ew of the. pllot when the autofhte‘ '

_ 1s 1nsta11ed

"FOR HEADING CHA\IGES PRESS DISE\IGAGE SWITCI—I ON -

CONTROL WHEEL. CHANGE HEADING, ‘RELEASE DISENGAGE v
SWITCH. ™ | ‘- |




\r'fl"."o'“‘, 5 . PIPER AIRERAFT CORP. 'nAirplaneFlightManUai .rv.
G| DEVELOPMENT CERTER, VERD BEAGA, FUA. | Mool ac2s-iio |

APPROVED

REPORTVB 2210 -l mee 40t7

Placards . 7. Infull view of the pilot: "UTILITY CATEGORY ONLY."
(Cont ) - Acrobatlc maneuvers are 11m1ted to the followmg
Spins (F1aps- Up) «eevevess © Stall
Steep‘*Turns eeriesscanies © °129 mph -
Lazy E1gHts',,..\..‘...'.... 129
Chandelles ciees Ls._y feeeaes , 129 -

8. On the mstrumejt panel in full view of the pllot ‘vhen the Autthte I
- is mstalled ' :

“TURN AUTOFLITE ON. AD]US'I‘ TRIM KNOB FOR MINIMUM HEAD- | !}
 ING CHANGE.  FOR HEADING CHANGE, PRESS DISENGAGE SWITCH |
" ON CONTROL WHEEL, CHANGE HEADING, RELEASE SWITCH. .

ROTATE TURN KNOB FOR TURN COMMANDS. PUSH TURN KNOB . -
. IN TO ENGAGE TRACKER. PUSH TRIM KNOBIN FOR HI SENSITIVITY.
- LIMITATIO\TS AUTOFLITE OFF FOR TAKEOFF AND LANDING. "

_ 9 .~ On the 1nstrument panel in full view of the p110t when the- supplementary
- White strobe 11crhts are installed: :

o "WARNI\IG TURN OFF STROBE LIGHTS WHEN TAXIING IN VICINITY

o OF OTHER AIRCRAFT, OR DURING FLIGHT THROUGH GLOUD, FOG
- - OR HAZE."
) | _Airspeed _ RED radial 1ine . . :-..f , Never.E'vx'ceedv o ‘l7l'mj3h (148 knots)
.| Instrument ; T B . o

| Markings' .- YELLOWarc . =  Caution Range . . :. 140to 171 mph
o o - e - % . (Smooth Air Only) =~ (121-to.1,48-1c'nots)'.‘_
. 'GREENarc . .~ Normal Operating 67 to 140 mph
e : ‘ « 7 - ‘Range : . (58t0121 knots)
WHIT‘E far.c R o Fla'p'_DoWﬁ Range SR 57-to’ 115 .mph
| S ~ (50to loo‘knots)
o~ .
e _'FAAAPPROVED 4/22/69 R )

'REVISED 8/10/70 Rev. No. 3 .~ .0 o J‘!




~emeranto | PIPER AIRCRAFT CORP. |Arplane Flight Marar
CE uzmamm CENTER, VERD BEACH, HA . Model PA-28-180 -
APPROVID REPORT VB- 210 _ : fl"“f 50f7

2. Procedures - 1. The‘

- Section -

3. The

stall-warm‘ncr syStem is inoperative with the master switch off,

2, : "“Electrlc fuel pump must be on for both 1and1ng and takeoff

PA—28 180 alrplane is approved under FAA Regulanon CAR 3

which prohlblts intentional spins for normal category operatlon

- The

-3

followmg 1nfo*rnat10n is noteworthy.

The stall characterlsnes of the PA~28 -180 are normal with
‘the nose- pltchmo down moderately following the stall,. occa- -

sionally with a moderate roll which can be corrected by
normal use of ailerons: and rudder against the roll.

: ‘Prolonged use of full rudder during stall practice may result -
'in a rapid roll followed by a spin and should be avoided.
Recovery from an incipient spin may be effected in less than

.one additional turn by use of opposite rudder followed by full

forward control wheel

- In the event that a fally developed spin is madvertently experi-

enced, recovery is best made by using full opposite ruader

followed by full forward wheel and full opposite aileron. The
X control positions against the spin should be maintained during
_the entire recovery, which may require several turns and a

substantial loss of altitude if the alrplane is loaded heavﬂy

: 'w1th a rearward center of gravxty

4, . Except as noted above, all operatmg procedures for this alrplane

. are

FAA APPROVED 4/22/69

REVISED

normal




PREPARED

PIPER AIRBRAFI BBRP *gna@em@nmnnl

n B nmwmnﬂ CEHTER, YERD BEACH, HA - Model PA-25-180 .-
Krraove REPORT VB-210 s mf,' ot

Section
.- (Cont'd) -

2. Procedures 5. (Electric P1tch Trlm Installatmn Only with Pitch Tr1m Sw1tch)

~ The: followmg emergency 1nformat10n appl1es in case of electr1c p1tch
trim malfunctmn o : : -

a. In case of malfunction, disengage electr1c pitch. trim by pushing
_ pitch tr1m switch on 1nstrument panel to OF F posrtlon
b. . ‘In an emergency, electnc pltch trim may be overpowered usmg
o 'manual pitch trim. : _ _ : :
c'.. “In cruise conflguratlon, malfunctmn results 1n 100 pitch change
and 30 ft altitude variation.
6. (Autofhte Installation Only) R e
The following emergency mformatmn applles in case of autoflite ‘
malfunctron‘ , :
- a, Incaseof malfunctlon PRESS d1sconnect sw1tch on pilot's
-- control wheel. _
b. Rocker switch-on instrument panel - OFF
Unit may be overpowered manually
d. .In crulse conflguratxon malfunction, 3 ‘seconds. delav results -
in 60° bank and 100 ft altitude loss.’
e. In approach conf1gurat1on malfunction, l second delay results

_in 10% bank and 0 ft altitude loss.

e (AutoControl III Tnstallation Only) -

L

»

I

~REVISED

L1m1t_at1_ons Pilot off durmg takeoff and 1and1ng
Procedures: o

- Normal Operation g o

. Refers to Manufacturer s Operatlon Manual

,_ b. "Emergency

1. Incase of malfunctlon, d1sengage manual controls.

2. In emergency, p1lot may be overpowered manually

. ."3.. In cruise confrguratmn malfunctlon, 3 seconds delay

v :':‘results 1n 600 bank and 100 ft ‘altitude: loss

: 4. In' approach eonflguratmn malfunctlon, 1 second delay
L “*results in lO° bank and 0 ft altltude loss.-

- FAA APPROVED 4/22/69




| pagraReD

CHECKID

“PIPER AIRCRAFT CORP. 'A’irplane-mgmManual_('

APPROYED

DEVElﬁPhENI EEHTtE VERD - BEACH, HA Model PA-28-180

- 2 Procedures 8.

~ Section
- (Cont'd)

3. Performance The followmrr perrormance figures were obtamed durmv FAAtype tests
Section and may be realized under conditions indicated with the airplane and
engine in good condition and with- average pllotmg technique. All perfor-
mance is glven for 2400 pounds. - : :

‘Loss of altltude du:c'mcr stalls varled from 125 to 200 feet, dependmc on
configuration and power. ' S : . , :

Stalling speeds in mph, power off, versus angle of bank

(Cahbrated A1rspeed)

Angle ofbank -0 20 .40 . 50 - 60

Flaps Up 67 69 76 .83 - 94
A

Flaps Down b

(Autthte II Installatlon Only)

II

leltatlons Autthte off for takeoff and landmor

Procedures

a

FAA APPROVED 4/22/69

REVISED 8/10//0Rev No 3

,Normal Operatmn - Refer to. Marufacturer s Operatmn Manual.

b

Emergency A o
1., In‘case of malfunction PRESS dlsconnect sw1tch on
p110t s control wheel. : :
o Rocker sw1tch on mstrument panel - OFF
. 'Umt may be: overpowered manually
-In cruise configuration malfunctlo"x, 3 seconds delay
results in 60° bank, and 100 altitude loss.
In approach configuration malfunction, 1 second

delay results in 10° bank and 0 altitude loss.

REPORTVB 210 PASE 7 0f7
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e " T PIPER AIRCRAFT CORP.

A ‘ Weight and Balance Data
chscxan | DEVELOPHERT CEHTER, VERO BEACH, FLA. | Model PA-28-180
APPROVED - ' ' B B o FARE Title

REPORT VB-268

WEIGHT & BALANCE DATA .

- AND

EQUIPMENT LIST

MODEL PA-28-180 -

.DATT -August.17, 1970
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Weight and Balance / Equipment List Revision

Aircraft#: NV 21997 Date: //— B &
Make: F.per Name: | 2,
Model: A4 -2¢-180 A&P#: 327,
Serial#: 2&-72050Y/
Previous: Date: Weight (Pounds): |Arm (Inch):]Moment (Inch/Pounds):
b/01/14 | 14155 02 6.73 | 122724.3
Equipment List in {Out Weight Arm Moment
Staqrtrr L-ytom:ﬁ‘, Mz 206 —/£ /75- - 35/
Buttiry /1 35 WG 02320028 X - 27 1620 — 94536
Stacter Sky-Toe Pilenspld 26t | ¥ 7.3 19.5 I
Buttery Concords ,,::‘"vf:;‘y’{ % X 32 [48.0 £376
e
\ nls )
A 4 e
L (/\ \ ‘/
Vi 0 U [ )‘/
A ] v
AV
7
{ 1s
Ay
e
d
TOTALS 1411.32 123396 45
New Aircraft Empty Weight: /9//. 32
New Arm: £7, Y335
New Moment: /2 33796.45
Max Gross Weight: 2 Yoo
New Useful Load: 99£.48

Signaturem

{

Authorization: /%74/ B2y

NOTE: Weight and Balance must be completed and attached to pilot's operating handbook.



Weight & Balance Change

K.R.T. Aviation LLC.

Piper

8888 Jack Bates Ave

PA-28-180

Tulsa, OK 74132

28-7205041

918-710-0073

N2189T

EQUIPMENT CHANGE - WEIGHT & BALANCE -

-1048/ invoice 355

Removed Bendlx{ng KA134 AUDIO PANEL

Removed Bendix/King KX-155 NAV/COMM
Removed Bendix/King KI-208 INDICATOR

Removed Bendix/King KR86 ADF

Removed Bendix/King KA42 ANTENNA

Removed Bendix/King KR22 MKR BCN RX

Removed Apollo Fly Buddy Plus 800 LORAN

Removed Apolio Fly Buddy Plus 800 ANTENNA -0.3 1/‘r6 -34.8
Installed Garmin GMA340 AUDIO PANEL 1.7] 7 61 103.7
Installed Garmin GTN650 GPS/NAV/COMM 71 61 427
Installed Garmin GI-106A Indicator 1.4 64 89.6
Installed Garmin GA35 WAAS ANTENNA .5 94 47
Installed ACK A-30.9 ENCODER 0.4 60 24
Removed Terra AT3000 Encoder -0.5 60 -30

0

1415.02

Totals

| __122726.34

1419.45|Pounds
86.68|Inches

123037 |Inch/Pounds
2400 |Pounds

5/Pounds

Page 1



" Weight and Balance Report

Aireraft: Make Piper Model PA-28-180 S/N 28-7205041

N# 2189T
Date: 10/02/2004 -

Weight Moment
Jeight and Balance dated 10/02/1996 1422.95 123255.92
Lo - s

Removed: Kx-170B: . -7.0 61.0 -427.0
s Ki214 3.0 64.0 -192.0
Installed: Kx-155 53 61.0 3233
64.0 76.8

CG Moment

86.68 123037.02



Welght and Balance Report

T

" 'PA28-160 ¢

Make

Piper

Max Ramp Weight:

| Model
S/ 287205041 Date 10/02/96 : W.O. EX
L R .
ITEM | _WEIGHT - ARM O ® -MOMENT
___Aircraft Empty Weight 1422.95 - 86.62 123255.92
Flap Hinge Farings 1.4 133. 186.2
Wing Root Farings 1.8 64.65 116.37
Pk’ - .
7 i
{ v j
N
i
4
e
i
|
NEW FIGURES| 1426.15 86.38 123558.49 ]
AN(EW Emply Weight: 1426.15 ‘New CG Arm:  86.38 '
Jseful Load: - New Moment: - 123558.49




i

Weight and Balance Report

S N2189T Model: pa-28-181 Make: Piper
S/N:  28-7205041 Date:  3-7-95 K.0. §:
ITEM WEIGHT ARM MOMENT
Aircraft Empty Weight 1419.2 86.44 122679.98
Aileron & Flap Gap Seals +3.0 129. +387.00
Stabilaror Seals +0.5 308. +154.00
Flap/Fuselage Gap Seals +0.25. 136. _+ 34.00
\i
{/U
AV, ad
(TS g /“.’L‘/ //
=1
TS .
i
NEW FIGURES| 1422.95 86.62 123254.98

_}igv Emply Weight: 1422.95 "New CG Arm: g6.62

| . Useful Load:

B | - New Moment:, 123254.98 .,
Max Ramp Weight: &@W
A 454 78238851



N

Weight and Bélance Report.

. N2189T Model: pa-28-181 Make: PipER
S/N: . 28-7205041 Date: s/~ y/- 93 %0. 4:
ITEM WEIGHT ARM - MOMENT
Aircraft Empty Weight  +1420.3 86.56 122832.14
014 ELT - 3.0 - 414,99
| New ELT + 1.9 262.83
| _New Antenna Negligihle
8
il /
y OV /
AV i
g /.
(- RV 7R
P GV 1S T4
LV  \All /7
COA W 74
/
/
/
/
/
s
/ _
NEW FIGURES| 1419.2 86.44 122679.98
New Empty Weighl: 1419.3 ‘New CG Arm: _ 86.44

(. Useful Load:

—

| Max Ramp Weight:

New Moment; }22679.98

Signed: ./




BUTLER aviaTioON

TN BUTLER AVIATION-TULSA, INC., SUBSIDIARY OF BUTLER AVIATION INTERNATIONAL, INC.

FAA REPAIR STATION HMCR730E

7500 East Apache Road, Hangar 18, Tulsa International Airport, P.O. Box 582050, Tulsa, Oklahoma 74158 (] Telephone: (918) 836-3731

WEIGHT AND EBEALANCE REFORT

AIRCRAFT: MAKE Piper MODEL _PA-28-180 g/N 28-7205041
A/C N# 2189T DATE 5-15-92 WORK ORDER # _49691
DESCRIPTION S/N WEIGHT | ARM MOMENT
Weight and balance dated 3/2/89 1420.3 |[86.5 122918.04
Removed: STS 110 Loran 704004 ;/0 61.0 =244 .0
CI 122 SP-6 \ 127.0 -63.5
VoV
Installed: II Morrow Model 800 > \
! Loran - L o) 790 2. 61.0 170.8
N A23 é@C/Z/ 4 |127.0. 50.8
TOTAL . 1419.0 186.56 1122832.14
NEW EMPTY WEIGHT 1419.0 NEW CG ARM 86.56

NEW USEFUL LOAD

NEW MOMENT _122832.14

MAX. RAMP WEIGHT

A SIGNED: W g %k

Ve



L~

GEORGE J. PRIESTER AVIATION SERVICES

o~
4. .OR ALTERATION
MODEL:__PA28-180 SERIAL NO.: 28-7205041 AIRCRAFT REGISTRATION: N2189T
Last Recorded Weight/Balance: DATE: October 20, 1988 Page ! of !
WEIGHT ARM MOMENT
(01d Empty Weight): 1413.7 86.66 122,512.14
INSTALLED:
Bendix/King KA-134 .8 61 ' 48.8
Bendix/King KX-155 4.7 61 ///286.7

Bendix/King KI-208 1.1 64 ;/,/// 70.4
| d
9y
k/ N
| v ' 3 %«;Z// |
v

/

(New EmptyWeight): 1420.3 . (New Moment): 122,918.04
New Empty Wefght C.G.: 86.5 New Useful Load:_ 978.7

The above equipmert installed per manufacturer installation manuals and AC.43.13.
The new center Gf gravity falls within the limits, as specified in the flight manual,
The new electfical load does not exceed 80 percent of the aircraft capability.

The aircraft, airframe, aircraft engine, propeller, appliance or
component identified above was repaired and isnpected in accordance

with current manufacturer instructions and in accordance with Aviation
Regulations Part 43, and is approved for return to service as per these
requirements. With respect to work performed, pertinent information of
repairs are on file at this repair station under Work Order No.: R4705

DATE:__ March 20, 1989 | SIGNED: ac D R EE;E&EES ;&

|X|  PAL-WAUKEE AIRPORT [T P.o. BOX 294

FAA Repair Station No. 4303 AURORA MUNICIPAL AIRPORT
Wheeling, I1linois 60090 _ FAA Repair Station No. 4303A

Sudgar Grove. Il1linpoic 6ORE4



N2189T 10-20-88
PA28-180

28-7205041

Old Empty Weight Old Moment Old E.W.C.G.

1408.7 . 122,239.14 86.8
Installed
pilot toe brake
installation #5.0 at. 54.6 273.00
| BT 122,512.14

New Empty Weight 1413.7 Ibs.

New E.W.C.G. 86.66

New Useful Load 986.3 l|bs.

DED e300

GEORGE J. PRIESTER AVIATION SERVICE INC.




N

SShowalter

RoBERT H. SHOWALTER \
PRESIDENT

RavrrH E. Loos
VICE PRESIDENT

FAA Certified Repair Station #4444
WEIGHT AND BALANCE CORRECTION SHEET

N N2189T Date March 30, 1988 f\
Serial # 28-7205041 '
Model PA28-180

Make Piper-Cherokee

Tach 4361.4 Hrs.
OLD EMPTY OLD RS
WEIGHT (E.W.C.G.) C,) -MOMENT
1409.5 122289.74
REMOVED:
1-Kx170B 427.0
1-K1208 64.0
1-D120P2T 72.0
1400 121726.74
INSTALLED:
1-STS110LORAN 244,0
1-Softpom Intercom 5 61.0 30.5
1-KR86 ADF 61.0 237.9
408.7 86.8 122,239.14
L New Empty Weight 1408.7
New E.W.C.G. 86.8
New Use Load 991.3
Signed % Zﬁ 5 Z ﬁ:( {I P =i‘: A

SHOWALTER FLYING SERVICE, INC. ¢ P. 0. BOX 20733 » ORLANDO, FLORIDA 32814 ¢ 303-804-71331
QUALITY AND SAFETY SINCE 1945



DATE o - Florida Avionics, Inc. W/O#
3/19/85 237 North Crystal Lake Drive 886
o ' Orlando, Florida 32803
o ] FAA Repair Station #764-117
1. Aircraft Make : Model— Serial # o ‘N #
RIPER ’ PA28=180 28-7205041 12897
2. Owner'sName' yyupeorv m. WALTER, JR. Address:  ¢766 NIGHTWIND CIRCLE
' ORLANDO, FL. 32818
{ : ,
_ Weight Arm ) Moment
AIRCRART EMPTY WEIGHT . 1408.3 122289.74
INSTALLED: v
TRANSCAL D120-P2T . | 1.2 _ 60.0 72.0
i
J &
o\
RN
G
A:/\\
Moment , ' ' ’ ‘
Weight -1222.89.74 — New Empty Weight CG  86.76 - =~ New Useful Load 990.5
1409.5




MAYDAY AVIONICS CO

109 Sinclair Drive
Muskegon County Airport
Muskegon, Michigan  L9oLl1

FAA 308-12

Date November 26 s 19 8

WEIGHT AND BALANCE DATA

ATRCRAFT OWNER

Crosswind Aviation
13542 Gratiot Ave.

Detroit, Mich. 48205

Repairmans No.

ATRCRAFT

MAKE Piper - Cherokee

MODEL _pa-28-180

SERIAL NO. 28-7205041

REGISTRATION N-=-921897

COMPUTATION
WET GHT ARM
Original 1420.2 87.00
REMOVED:;
o~ __Narco MK24 -8.6 61.9
’ Narco VOA40 -1.9 64.9
Narco MK12A -7.6 61.0
Narco VOAS -1.8 64.0
Narco MP12 -4.8 58.0
Narco UGR2 -5.0 168.0
INSTALLED:
King KX170B 7.0 61.0
King KX170B 7.0 61.0
King KI1209 1.2 64.0
King KI208 1.0 64.0
King KN75 1.6 56.0
1408.30 86.84
New Moment
New C of G
New Empty Welght
New Useful ILoadj
A logbook e has been made this date.,

MOMENT

123558.19

-532.34
-123.31
-463. 60
-115.20
-278.40

-840

Li

l.»

9.60

122289.74_

AESE s




C6-79

CAPITAL CITY AiRPORT

N c@,&%

A‘H’/IA AI147340

LANSING, MICHIGAN, 48906

INSTALLIZD STREB: LIGHT Svs m/V\O o%‘ljﬁvuufv AT
W ({/)0 \
STA.  110. 00 0 Yoyl
e )
w \/) (\/Q /h
w
Alc mrery wrieur /L//7w7 MR |23,283.19
STROLBI 215 W/‘(()VD/IO £ A75. OO
i R S 5 1 23,555.19
\
. C Ay
NZw reurerey wornifis i Q\ /Y30 2 39
Nrrw CG ‘VJ &7.00
Nreee MOmpmeen l’j \’ :7 /93, 558 .19
)\ _
Nt USrareeL  LOAD \ /\\
NormalL 779- &0
C UTikry 529, &0
A{/ PAAS-180  28-72050H | N OAEGT

phone 517-321-1134)

® Ron Brokob @

® Don "CHIP'chase ®

® lLarry Ingalls @




MICHIGAN AVIATION CO. !

F.A.A. Approved Mun1c1pal Airport
Repair Station , o Pont:ac, Mich. ) . . .
No. 3042 iy - ‘ =
o :oucrnen INSTALLATION | | e
i AIRCRAFT Mukepi 2t p,‘q -2 "’ lp,, s;'%il ; Regzi;t};ﬂ;_n No.
owNer "™er te Dpcosh zwe. M%{’Mw M
Category "|Empty Weight Pounds |Empty Weight C.G, Useful Load
Mot malL 1423 — Be.ge —
Installation Date ' M A.C. Work Order No.
3fas/2¢ | | 2598
LIST OF EQUIPMENT INSTALLED OR REMOVED: '
item No.| Rem.| Inst. ‘ ttem Description . Current Draw
) X | Neeco MKiza Nab. conM .
2 X | MdQeo Powee Sopoly
3 X | NARLe oOMN| (oNveeToR. UoA-S
4 X {NARCO Ugl-24 glLg=z slocs
S
6
7 -.
8
8
10 R . IR ] B
I I A0 L
|_ta 1t (77 OV
s A PN ST M
s | VAT
17 ‘ e
18
'
20 |
21
22
23 .
24
.25 . .
- { 26
I 28

Page __ of S ' Form AM-6. -
- . n - N . o oitle
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able to the aircraft owner for retention as

part of the aircraft ucords. onach to |

g EQUIPMENT LlST.

4

i Remarks:
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REVISION OF WEIGHT AND BALANCE DATA AND EQUIPMENT LIST AND
LOADING SCHEDULE. _
FOLLOWING EQUIPMENT REMOVED OR INSTALLED UNDER THE PROVISIONS.

of
AC 43,13~1 as a MINOR ALTERATION

ATRPLANE __ Piper PA 28-180 SERIAL Neo 7205041 N 2189 DATE 3-8-74
INSTALLED or . 1. . f
REMOVED ITEM WEIGHT ARM MOMENT

Previous Aircraft Data 1402.8 86.86 | 121854,2

Installed Piper Alternate Static Kit |+ Qb |t 66,0 26.0
Installed = |Piper Heated Pitot Kit + A |+100.0 |+ 40,0
Installed : .

A 5=12=73 KS Aviontics  EGT=ILN ‘

e EX Gas Temp.. System + L |t 67 B 27,0
Removed Bretha 200 NAV/COM |- 3.5 |+ é4.0 |- 224,0
Removed OLC - 30 Head - 2.0 [+ 64,0 |- 128,0

Presemt Aircraft Data 1398.5 86.80 | 121595.2
o
N

R
. CURRENT EMPTY WEIGHT' _1398.5
" CHRRENT EMPTY WEIGHT C.Ge. 86.80
e CURRENT USEFUL LOAD 1001..5 Normal Category
551.5 , Utility Category
SIGNATURE: % ALy et
RATING & NUMBER &~ 57" A7 727275




NIEDERHAUSER AIRWAYS, Inc.

REVISION OF WEIGHT AND BALANCE DATA AND EQUIPMENT LIST AND LOADING
SCHEDULE

FOLLOWING EQUIPMENT REMOVED OR INSTALLED UNDER THE PROVISIONS
of .
AC 43.13—-1 as a MINOR ALTERATION

SERIAL NO..28-7205041 N_2189T _ pATE.12-18-72

AIRPLANE_Pa 28 180

t

Installed or C
Removed Item Weight Arm Moment
. , Previous Aircraft 1396.8 86.8 | 121288.5
Removed PEM-ALL Fire Extinguisher -5.0 75.0 -375.0
Removed ¥, NASA VG Recorder -1.5 107.0 -106.5
Installed KT-76 King Transponder 3.0 64.0 192.0
S Present Aifczcaft | 1393.3 86, 84 120999.0
Stiptntded - 53/ 3
o€ lon ER7Ie I PV
e TRELED (2eets- ga‘o : 2.2 4 (24
IviTRLEp | 0tC - 24 /,2 4 e
W § TRILED LIR MmNy 28 8. , . =
| ¢. 5 /208705
SpPERCEPED -1 T
SEELOCG BoOR FRTR / |
—, e
LE] IMARTEEH EB-28cD ) ) 7. L
sl D EHGRE FMERE L8EATER 7XAPS 3 o o ﬁ #3
Ve Hiperpe7 oA | )3FL.3 | $¢-9& |[HUT54#:2

. ' doesn't exceed the of
Continuous Duty Electrical Load ¥&xXxx4%p%: Generator Capacity ¥ _Amps:
It is the Operators Responsibility to Determine That The Aircraft Remains Within
Safe Electrical and Weight and Balance Limits. Refer to Weight and Balance Data /
Sheet and Loading Schedule and Center of Gravity Chart for Proper Loading. AT/

CURRENT EMPTY WEIGHT_¥393:3 /Z9¥%9~ /40X ‘g’é
CURRENT EMPTY WEIGHT C.G._ 86784~ G5 Fé-

CURRENT USEFUL LOAD__¥086TT __ rogaye. 72/-%

RATING & NUMBERChief Inspecto




S,

N |

REVISION

FOL

NIEDERHAUSER AIRWAYS, Inc.

OF WEIGHT AND BALANCE DATA AND EQUIPMENT LIST AND LOADING -
' SCHEDULE

LOWING EQUIPMENT REMOVED OR INSTALLED UNDER THE PROVISIONS
of
AC 43.13-1 as a MINOR ALTERATION

AIRPLANERPER tA-28-/0SERIAL NO.Z2209504!  N2I897  DATEY-/6-72

Installed or
Removed

Item Weight Arm Moment

N

Remooizp

Remeozip

PRevious ALRCRAFT 1402.6 $6.9 122,155,868~

NMosc Genr Fauung 3.9 34.¥ 132.0

mpiv Grae Faremng 7.0 1096 267
: e

139. 8 ¥6.¢ JRIAL §FAS™

Present A iReRAFT

Continuous Duty Electrical Load is_X_Amps: Generator Capacity is.X_Amps:

It is the Operators Responsibility to Determine That The Aircraft Remains Within
Safe Electrical and Weight and Balance Limits. Refer to Weight and Balance Data.
Sheet and Loading Schedule and Center of Gravity Chart for Proper Loading.

CURRENT EMPTY WEIGHT_4L3Z4. 8 .
CURRENT EMPTY WEIGHT C.G.. gé 2. .

NIEDERHAUSER AIRWAYS, INC, - oo sEFUL LOAD_/OO3. 2 Nogrnac Caracory

REPAIR STATION NO. 304-5

WATERLOO, IOWA SE3.2  Utirry CArAGORY
F. A. A. APPROVED SIGNATURE

RATING & NUMBER%@



NIEDERHAUSER AIRWAYS, Inc.

REVISION OF WEIGHT AND BALANCE DATA AND EQUIPMENT LIST AND LOADING

SCHEDULE

FOLLOWING EQUIPMENT REMOVED OR INSTALLED UNDER THE PROVISIONS

AIRPLANE Riper PA28. SERIAL NO.7205041

of

AC 43.13-1 as a MINOR ALTERATION

N_2189T DATE. 10219-72

180
Installed or .
Removed Item Weight Arm Moment
Previous Aircraft 1,408,9 86,9 122, 397.5
Removed Tow Bar 1, 3 161, 8 210, 0
Present Aircraft [,407, 6 86.9 122,187.5
SN
/
J I@r"/
4
&2
Continuous Duty Electrical Load is.X__Amps: Generator Capacity is X_Amps:
It is the Operators Responsibility to Determine That The Aircraft Remairs Within
Safe Electrical and Weight and Balance Limits. Refer to Weight and Balance Data
Sheet and Loading Schedule and Center of Gravity Chart for Proper Loading.
CURRENT EMPTY WEIGHT__1,407,6 lbs, .
CURRENT EMPTY WEIGHT C.G 86 Lin,
e CURRENT USEFUL LOAD_992 4 1hs, Narmal Catagory

542,4 lbs, Util'éc tagory
SIGNATUREM&M

RATING & NUMBER__Airframe Inspector



NIEDERHAUSER AIRWAYS, Inc.
REVISION OF WEIGHT AND BALANCE DATA AND EQUIPMENT LIST AND LOADING
‘ SCHEDULE
FOLLOWING EQUIPMENT REMOVED OR JNSTALLED UNDER THE PROVISIONS
of
AC 43.13-1 as a MINOR ALTERATION
AIRPLANE Piper Pa 28-'8%141 No.__7205041 N_2189T DATE_5-30-72
Installed or I ioh A
Removed tem Weight v rm Moment
Previos Aircraft 1,407,4 86,9 122,291.0
[nstalled NASA VG Recorder 1.5 107.0 106,.5 .
Present Aircraft 1,408,9 86,9 122,397.5
Continuous Duty Electrical Load isX_Amps: Generator Capacity is. X _Amps:
It is the Operators Responsibility to Determine That The Aircraft Remairs Within
Safe Electrical and Weight and Balance Limits. Refer to Weight and Balance Data
Sheet and Loading Schedule and Center of Gravity Chart for Proper Loading.
CURRENT EMPTY WEIGHT 1,408.9 lbs,
CURRENT EMPTY WEIGHT C.G._ o0+ 9 18-
= CURRENT USEFUL LOAD_991.1 lbs, Normal Catagory
541, 1 lbs, Utility Catagory

= . V7
SIGNATUR%/’”@[;M/

RATING & NUMBER Airframe Inspector




NIEDERHAUSER AIRWAYS, inc.

REVISION OF WEIGHT AND BALANCE DATA AND EQUIPMENT LIST AND LOADING
SCHEDULE

FOLLOWING EQUIPMENT REMOVED OR INSTALLED UNDER THE PROVISIONS
of
AC 43.13-1 as a MINOR ALTERATION

SERIAL NO.28-7205041 N_- 2189T pATE 12—13-71

AIRPLANEPA28-180

Installed or .
Removed [tem Weight Arm Moment
Previous Aircraft 1,402.4 86.9| 121,916.0
Installed PEM-ALL Model PA-27 : '
Fire Extinguisher 5.0 75.0 375.0
/ﬁ‘\\
Present Aircraft 1,407.4 86.9 122,291.0
&
7 s407
Iopr G o
(A

Continuous Duty Electrical Load isX_Amps: Generator Capacity isX_Amps:

It is the Operators Responsibility to Determine That The Aircraft Remainis Within
Safe Electrical and Weight and Balance Limits. Refer to Weight and Balance Data
Sheet and Loading Schedule and Center of Gravity Chart for Proper Loading.

CURRENT EMPTY WEIGHT__1,407.4 Ibs. .
NIEDERHAUSER AIRWAYS, INC. CURRENT EMPTY WEIGHT C.G._86.9 Incs.
WATERLOO, IOWA ) :
N E CURRENT USEFUL LOAD_992.6 Normal Catagory
N F. A. A. APPROVED AT

\ REPAIR STATION NO. 3045
SIGNATURE

RATING & NUMBER_Chief Inspect



ey

NIEDERHAUSER AIRWAYS, Inc.

REVISION OF WEIGHT AND BALANCE DATA AND EQUIPMENT LIST AND LOADING

SCHEDULE

FOLLOWING EQUIPMENT REMOVED OR INSTALLED UNDER THE PROVISIONS

of

AC 43.13-1 as a MINOR ALTERATION

AIRPLANE_PA28-180 SERIAL NO. 28-7205041 N_2189T DATE9-21-71

Installed or .
Removed [tem Weight Arm Moment
Previous Aircraft . 1,387.8 87.0 120,693
Installed Narco Mark 24 ( with rack)) 8.6 61.9 532
Installed VOA-40 Omni Convertor 1.9 64.9 123
,Klstalled Navigation Receiving Antenna .5 265.0 133
7 \stalled Cable, Nav.Antenna - .9 157.0 | - 141
wmnstalled AD-1 Comm. Antenna - .5 157.8 79
Installed Cable, Comm.Antenna ) .4 118.0 47
Installed Telex 66T Microphone - .5 75.0 38
Installed A6FC Speaker 1.3 100.0 130
'//
Preséntt-Aircraft 1,402.4 86.9 121916
/ ﬂy
T

N

Continuous Duty Electrical Load is_*_Amps: Generator Capacity is=X_Amps:

It is the Operators Responsibility to Determine That The Aircraft Remains Within
Safe Electrical and Weight and Balance Limits. Refer to Weight and Balance Data
Sheet and Loading Schedule and Center of Gravity Chart for Proper Loading.

CURRENT EMPTY WEIGHT__1,402.4
CURRENT EMPTY WEIGHT C.G._86-9

CURRENT USEFUL LOAD, 997.6 Normal Catagory

547, 6 Utility Catagory

SIGNATURE

RATING & NUMBERW

/



Airplane Serial Number

: RegiSLratién'Nunlber :

ratAio PIPER AIRCRAFT GORP. |Weight and Batance Data
emexto _DEVELOPHERT CENTER, VERD OEACH, FLA. | Model PA-28-150
ArPROVED REPORT VB- 268 PAGE 1 Section 1

 WEIGHT AND BALANGE DATA
. MODEL PA-28-180 CHEROKEE

+

98 - 7205041

 N2189T

“Date = 9/14/71

. AIRPLANE EMPTY WEIGHT

| T c.G. Arm| ,

o Q_ X (Inches Aft = Moment

Ttem L L of Datum) (In-1bs )
_|Standard Empty Weight * Com;p‘uteg; 350.0 86.7 117056
| Optional »E'quipmeﬁt M \~ 35.6 . 95.8 3410
Unusable Fuel (3 Pmts) h\yh 2.2 103.0 227
Licensed Empty‘ Weight = T_otal of Abo_ve Iterns . 1387'.8 ’ 87.0 120693

* Standard Empty Weight includes paiﬁt_', hydraulic fluid and undrainable engine oil.

AIRPLANE USEFUL LOAD

(Gross We1ght) - (L1censed Ernpty Wewht) = Useml Load

1012 2 1bs.

" Normal Category:_ S (2400 lbs) o - -(1_38_7..8_ 1bs)

- 4(1387.8 1bs) .

- Utility Category (1950 1bs)  562.21bs. -

THIS LICENSED EMPTY WEIGHT C G. AND USEFUL LOAD ARE FOR THE AIRPLANE -
AS DELIVERED FROM THE FACTORY. REFER I‘O APPROPRIATE AIRCRAFT RECORD
WHEN ALTERATIONS HAVL BEEN MADE '

Inspection Representative
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AIRCRAFT CORP.

Weight and Balance Data

Pl
‘E‘éflﬁ?, HT OERTER, VE%O BEACH FlA

~ Model PA-28-180

APPROVED

- REPORT VB- 268

_"uﬁ[ 2 Section l'A

~ datum line.

'C.G. RANGE AND WEIGHT INSTRUCTIONS -

o

1. Add the weight of all items 'tobe- ldaded tb the licénséd empty weight.

S
.

Use the loadmc graph to dgtermme the moment of all items to be carried in the alrplane
Add the moment of all 1tems to be loaded to the licensed emptv welght moment o

D1V1de the. Lotal moment by the total \velght to determine the.C, G. locatlon

5. By using the figures of Item 1 and Item 4, locate a point on-the C.G. range and weight

-~ graph.
_ balance requirements.

SAMPLE LOADING PROBLEM .(Normal Category)

If the peint falls within the C.G. envelope, the loading meets the welght and

‘Weight Arm Aft Datum ~ Moment

‘ - (Ibs) (Inches) {In-Lbs)
Licensed Empty Weight 1387:8 - 87.0 120693
Oil (8 quarts) 15 v 32,5 - ‘ 488

Pilot and Front Passenger '340 85,5 '29070 3
Passengers, Aft* (Rear Seat) | 340 | 118; 1 40154
Fuel (50 Gal. Maximum) 300 1 95.0 28500
Baggage * - 17.2 142.8 2456
. Total Loaded Airplane 2400 [ 92.2 \ 293361

The center of gravity (C.G..) of this sample vloading probi'em is- at -92.2
Locate this point (92.2 ) on the C. G. rangée and weight graph. Since this point -

inches .‘aft of the

falls within, the welght - C.G. env'elope this loachng meets the. Welghi. and balance require- -

~ments.

AIRPLANE IS LOADED PROPERLY.

- ITISTHE RESPONSIBILITY OF THE PILOT AND AIRCRAFT OWNER TO INSURE THAT 'lHW

* Utility Category Operation - No »baggagé or aft passengei's‘allowed_. -




_Weight & Balance Data

| Model PA 28-180

REPORT VB- 268
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PREPARED

CHECKED . -

PIPER AIRCRAET CORP.
BE?E[GP%EPT CENTER VEBI BEACH, FLA.

Weight & Balance Data

Medel PA-28-180 -

APPROVED - -

REPORI‘VB 268
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PREPARED - . i P l P ER | A ' R c RA F T [: 0 R P N Weight and llalancel)ata

CHECKID - UEV'ELBPEEHI GEEIER, YERD BEACH, FLA. "f"MOdel_?A'ZS'lBO

APPROYED : S

REPORT VB-268 | PABE_S Section 1

WEIGHT AND BALANCE DATA
WEIGHING PROCEDURE. -

At the time of delivery,. P1per Aircraft Corporation provides each airplane with the licensed
empty weight and center of grav1ty location. - - This data is on- Page 1, Sectlon 1 of this thht o

1 Manual.

The removal or addition of an. excessive amount of equipment or excessive azrplane mochfl-
~cations can affect the licensed empty weight and empty weight center. of gravity. The follow-

ing is a weighing procedure to determine. this licensed empty weight and center of grav1ty
location: :

1. PREPARATION

a. Be certain that all items checked in the airplane equipment list are mstalled in
the proper 1ocat10n m the a1rp1ane - :

b. 'Remove excessive dirt, grease, mo1sture fore1gn items such as rags and tools -
from the airplane before wexghmg ‘

c. 'Defuel airplane. Then.open all fuel drains uvntil all remaining fuel is drained.
© Operate engine on.each tank until all un_drainable fuel is used and engine stops.

d.  Drain all oil from the engine, by means of the oil dréun with the airplane in
ground attitude. This will leave the undrainable oil still in the system. Engine.
oil temperature should be in the normal operatmg range before draining. '

e.” Place pilot and co-pilot. seats in fourt'h (4th) notch, aft of forward position.” Put -
flaps in the fully retracted position and all control surfaces in the neutral posi-
- .tion. Tow bar should be in the proper location and all entrance and baggage .
. -doors closed. '

f.  Weigh the alrplane 1nS1de a closed bu1ld1ng to prevent errors in scale readmgs -
.~ due to- wmd - ‘

2. LEVELING

a, Wlth an:plane on scales block main gear oleo p1stons in the fully extended
position. : :

‘b.  Level airplane (see dlagram) by deﬂatmg nose wheel tire, to center bubble on
- level. .




™= T PIPER ARGRAFT CORP. |weightand hatonce ua]

| eneexzo DEVELGPHERT CENTER, VERO BEACH, FLA. | Model PA-28-180
[ [ Areein e REPORT VB-268. PABE 6 Section 1 -
3. >WEIGHING,-'-: AIRPLAN E EMPTY WEIGHT
a. With the airplane 1evel and brakes relea%ed record the Welght shown on each
' scale. Deduct the tare, if any, from each readmg
R , - .| Scale" B Net
Scale' Position and Symbol - 7 | Reading | Tare | Weight
Nose Wheel - (N) | | L
Right Main Wheel  (R)
Left Main Wheel™ (L)
Airplane Empty Weight, as Weighed (T)
4. EMPTY WEIGHT CENTER OF GRAVITY
. The following creometry apnhes to the PA-28-180 airplane when airplaﬁe is
SN level (See Item 2) . '
| le—wC. G.AIHI—b..
! D 78.4 — el LeVel_Points'
- S ‘ (Fuselage Left Side)
g TN , 7 R+L AN Wing Leading Edge = -
E S < A 3 o : =
= 1 _ . o .
0 et B gl : . ) )
. : : ' .. The datum is 78. 4 inches
o . «. ahead of the wing leading
. S ~edge at the intersection of -
; [0 A = - the stralght and tapered '
- . sect1on '
B = -




AN

"o T PIPER KTRCRAFT CORP. [weiscod btane o]

CHACKID - o BEV[[GPHEHI CERTER, ¥ERB BEACR, FLA. | = Model PA-28-180
| Arrmevee REPORT VB-268 | magp 7 Section 1
b. Obtain measurement "A" by measurmg from a plumb bob dropped from the wing
leadmg edge, at the intersection of the straight and tapered section, horlzontally
and parallel to the a1rp1ane centerhne to the main wheel centerllne
o Obtain measurement "B" by measuring the distance from the main wheel center- b'
line, horlzontally and parallel to the airplane centerlme to each side of the nose
wheel axle. " Then average the measurements. : ’
d. The empty we1ght center of gravity (as weighed 1nclud1ng optlonal equlpment and
- undrainable oil) can be determined by the. following formula: ’ o
C.G. Arm = 78.4 + A - B(N) :
-4 T . .
C.G. Arm = 78.4 + ( y - (- Y( . ) = inches. .
5. LICENSED EMPTY WEIGHT AND EMPTY WEIGHT CENTER OFGRAVITY -

| 4 - \ _Weight | -~ Arm- | Moment

. Empty Weight (aswé—ighed) | | ‘ | |

Unusable Fuel (3 pints) 1+ 2.2 ] 103.0 | +227.
Licensed Empty Weight ‘ ”
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PRIPARED

PIPER AIRGRAFT EBRP

We1ght and Balance Data

: * Included in Engine Weight.

Snicxas DEVELGPHENT CENTER, VERD BEACH, LA | Model pa-25-150
APPROVED REPORT VB-268 ' ) s N
-  STANDARD EQUIPMENT LIST m[ 8 Section’l =
WEIGHT AND BALANCE
STANDARD EQUIPMENT LIST
o ‘MODEL‘PA-'ZS-lSO- :
. ARM AFT MOMENT|
Lo WEIGHT = DATUM . (POUND-
2 I ITEM - - A - (LBS) (INCHES) INCHES)
Check if - : : ' : '
Installed EEE_{EE_éEEEEEEEL?_S;
X Enging - Lycoming Model _0-360-A4A' 282.4 26.1 7371
X Fuel Pump, Electric Aux111ary, Bendix Model
478360 ) . 1.8 41.8 75 .
X Fuel Pump, Engine Driven, Lycoming Drawing - :
No. 73297, 74082, 75148 or 75246 : 1.6 41.3° 66
X Oil Cooler, Piper Dwg. Harrison #C-8526250 2.6 18.1 47
X 'Alr Filter, Fram Model CA—161 PL or Purolator : : :
T AFP-2 - | .9 20.1 - 18
X Alternator, 60 Amp., Chrysler No. 2642997 12.5° 19.0 238
X Starter-Lycoming 76211 (Prestolite MZ4206) * 18.0 19.5 351
Propeller and;Propevlliér' Ac c_e_ssbfies
X Propeller, Sensenich 76EM8S3-0-60 - - 38.5 = 8.8 339
X Spinner and .A’ttachmenf Plates - ' 4.3 8.0 - 34
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PREPAKID - p . .
| PIPER AIRCRAFT CORP. [weight and Balance Data
e DEVELOPHERT CENTER, VERO BEAC, FLA. | Mocel PA-28-150
[Tarraovio REPORT VB-268 T
’ " STANDARD EQUIPMENT LIST PASE Q_Section 1 _
- ARMAFT MOMENT
S WEIGHT ~ DATUM  (POUND-
: JITEM - . (LBS) . (INCHES) - INCHES) :
. | Check if . o ' '
. |Installed Landing Gear and Brakes -
3 Two Main Wheel Assemblies 32.3 109.6' 3540
(a) Cléfreland'Aircraft"-ProdﬁctsH
“Wheel Assembly No. 40-86
Brake Assembly No. 30-55
| (b) Two Main 4-P1y Rating Tires
» 6. 00-6 with Regular Tubes
X One Nose Wheel 6.00-6 12,5 34.8 435
(a) Cleveland Aircraft P.rodu.ctsﬂ
Wheel Assembly No. 38501
(Less Brake Drum) :
(b) One Nose Wheel 4-Ply Ratihg
Tire 6..00-6 with Regular Tube
Electrical Equipment
X . Stall Warning Device, Safe Flight Instrument. ‘ .
Corporatlon No. 052207 4. ' .2 80. 2 16
X Voltage Regulator, W1co Electrlc #X-léBOOB ' .S 56.9 28
Battery 12V, 25A.H., Rebat Model 5-25 21.5 168.0 3612
X | Overvoltage Relay, WICO Electrlc No. x1ﬁ799' s 60. 4 30




/A\\. .

TPIPER AIRCRAFT CORP.

|Weight and Balance Data |

Main Wheel Fglrmgs - P;per Dwg.» 6_5237 7 7;,0

PRIPARID
cuscsss DEVELOPHENT CERTER, VERD BEACH, fLa. | Model PA-28-180
ArvEOVES REPORT VB-268 PASE L
o STANDARD EQUIPMENT LIST _ VRSt 10 Secrion 1

| | ARM AFT = MOMENT -
o o ‘ o WEIGHT » DATUM | (POUND-
. ITEM . A . (LBS) (INCHES) INCHES) -
Check if o ' :
Installed Instrument: - '
X o Cornpass - Plper Dramng 67462 o - - 9 64.9 58
| A.lrspeed Indicator, Piper Drawing 63205-2 .6 66.8 40
X . . . Tachometer, Plper Drawing 6217_7—-3_ : e 66. 2 46
XA o B Altimet’er,‘ Piper DWg;~‘?99009;2;‘~ 3, ?4, -0r-5-1.0 65.9. : 66
X 'AEngine Cluster, Piper Drawing 95241-4 - .8 67. 4 - 54
X . o Engine Cluster, Piper Drawing 95241-2 .8 67. 4 | 54
Miscellaneous
: Forward Seat Belts- (2) B _, S _ o
S .75lbs.each . LS 86.9 . 130
X | Inerna SafetK Belts (2) | : ‘ .
. 0.9 1bs. eac o 1.8 119.6 ' -215
- X Rear Seat Belts (2) - O . : ‘-
.70 1bs. each : , 1.4 123.0 : 172
X Rear Seats (2) " 27 124.1 3351
Flight M nual _— o --- --- -
2 Tow Ba SRR 1.3 161.8 2100
Nose Wheel Falrmg Plper Dwg. 65348 3.8 34,8 182
109.6 - 767

THE ABOVE ITEMS ARE INCLUDED IN THE AIRPLANE STANDARD EMPTY WEIGHT.




w1 FIPER KRCEAET GORP. Jvamn s o]

cuecked : <DEVELUPP§ENT CERTER, VERO BEACH, FLA. ‘Médel'P_A-2_8-130
ArrROVED ' | OPTloﬁgﬁ%RQ%g\/fﬁ?\?r LIST - { PABE _11 Section 1 -

OPTIONAL EQUIPMENT LIST
MODEL PA-28-180 - -

.~ ARMAFT MOMENT
o : WEIGHT ~ DATUM  (POUND-
ITEM N (LBS) ~ (INCHES) _INCHES)

.

Check if _
Installed  Engine. Accessorles

X " Vacuum Pump, Airborne Mechanisms Model . -

o No. 10-113A1, 113A5 or 200cc and Drive. . 5.0 | . 37.6 ' 185
R Fi1cer-Ly¢oming VN0.>7552'_8 (AC#O‘F5$78_770) 3.3 0.5 134
X Va?:tiuin Regulatér : - 7 | 57.0 40
X | . Va_cu_urn Filter_ . ’. - _ | - ’ .3 57.-Q ' . 17

Elect:g_@__cal Equipment

| X Rotating Beacon, Grimes #40-0101-15-12 - 1.5 263.4 395
X Landing Light,' G. E. Model 4509 S s 18,1 .9
X _Nav1gat10n Lights (2) Grimes Model A1285 , - _ _ :
' : (Red and Green) T _ ) R 106. 6 43
X . Nav1gat10n nght (Rear)(l) Grlmes Model 2064 S :
- (White) | .2 28L0 56
X Battery 12V, 35 A/H. RebatR-35 . = = . :
" (Weight.27.0 1bs.) . . 5.5 * 1680 - 924
.

*-_ Weight and Moment difference betweé_n standard and optional equ.ipm-ent.‘ 2




1 exeranen

TPIPER AIRCRAFT CORP.

MVELGP&!EFI CERTER, VERD BEACH, H.A

Weight and Balance Data

1L]

| enseuro . Model PA-28-180 -
prrmrre REPORT VB-268 | .
N OPTIONAL EQUIPMENT LIST PAGE 12 Section 1
AR MAFT MOMENT
| WEIGHT  DATUM .. (POUND-
g ITEM : __ _(LBS)  (INCHES)  INCHES)
Check if _ T - -7 _ LT
Installed Eleggr_ical__gl quipment (Com:"d)
X Cabin Light ; | .3 104.0 .31
" Cabin Speaker. © . .8 104.0 83
Auxilia;y Power Receptacle,v Pil;er Dwg. 65647 - 2.7 . 1785 | 482
External Power Cable 62355-2 ' ' | | 4 6 11;2..8' 657
‘Piper Pitch Trim _- 4 | | 4,3 155.3 668
X Heated Piwtqt- Head . 100.0 40
| Red Strobe Light, WheAler} Engi.‘neering Company | |
‘ Power Supply, Whelen Model HS. . 2.3 198.0 - 455 |
B Light (Fm T1p) o o .4 263.4 105 A
Cab1e~__- I | | :.4 230.7 | 02
' _»Red/Whlte Strobe L1ght, Whelen Engmeermg Corr;pany - .
. " Power Supply, Whelen Model HD, T3 | 3.0 198.0 = 594
Light (Fin Tip) ‘ ., | L4 263.4 105
Cable . B 2307 92
‘Ligms;'(wmg Tip) (2) ' .3 1066 . 32
- Cables o o 20 115. 6 o 231 B
X STRoR e Gy w6 e
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PREPARED

PIPER AIRCRAFT CORP.

Weight and Balance Data

OI"‘

Turn Coordinator, Piper Drawing 99001
Turn Coordinator, Piper Drawing 99004

Turn and Bank, Piper Drawing 99005

. Manifold Pressure Gauge, Piper Dwg. 99006

Exhaust Gas Temperature,-Piper Dwg. 99026

%peed Indlcator, P1per Dwg 62143-2 (Same as Standard Equ1pment Welght)
‘2.6
2.3

2.8

curcein . DEVELOPMENT CERVER, VERO BEACH, flA ~Model PA-28-180 . - f
APPROVED ' REPORT VB-268 . T —
- OPTIONAL EQUIPMENT LIST * PABE 13 Section 1
ARM AFT . MOMENT
‘WEIGHT DATUM  (POUND-
| ITEM © (LBS) = (INCHES)  INCHES)
~ {Check if : : ' ' : ‘ '
"|Installed Instruments ,
X Suction Gauge, Piper Drawing 99480-0 or -2 .5 67.2 34
x - Vertical Speed, ‘Pipex Drawing 99010- 2, -4 -
or -5 1.0 65.9 66
Vertical Speed, Piper Drawing 99010-3 .5 6.2 34
- X Attitude Gyro, Plper Drawmg 99002-2, -3, _ : _
=4 or -5 2.2 644 - 142
X Dire_ct_ionél'Gyro, Piper Drawing 99003-2, ‘ -
-3, -4'0or -5 2.6 64.7 168
X. Air Temperature Gauge, Piper Drawing .
. 99479-0 or -2 ' .2 77.6 16
X Clock Plper Drawmg 99478 ' .4 67.4 27 -
X

64.7 - 168
64.7 149
‘64.7 149
65.8 59
0.4 42




v'uuu;. | ' PIPER. A l Rc RA F ]’ c ﬂ Q P _ 'W;eight and Baiar;c'e’. Data;

Gacwa | DEVELUPHENT CENTER, VERD DEACH, FLA. | Model PA-25-150
APPROVED . REPORT VB 268

OPTIONAL EQUIPMENT LIST - PAGE 14 %ectlon 1

 ARMAFT MOMENT
'WEIGHT DATUM . (POUND-

1 . ITEM = , - .{LBS) . (INCHES) INCHES)
Check if , . : -
Ins,talle‘d. » Au,vt‘o Pilots
AﬁtoCOntrol IIi
Roll Servo, #1G363-1-183R 2.5 1222 306
 Console, #1C338 . - Ly 65.1 78
Cables - o | : | '..7 , ' 955 | 67
VAttitude Gyro, #521366 o - 2.3 | 64.4 148
D1rect10na1 Gyro, #52D54 1 - 3.2 64.0 1205
Omni Coupler, #1C388 | N ' ST .9 64. 3 | 58 .
X - .Auto.Flgte 1
"X Roll Servo, #1C363-1-183R e 1222 306
x  casle | o | 7 © 93.4 L 6s
Panel Unit, #52D75-3 ot -4 o 2.4 64.4 155
: et L
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PREPARED - ' n p ' "

PlPER ﬁlRCRAFT BQRP ‘ WelghtandBalanceData
cHECKID CDEVELOPMENT CEHTER, VERO BEACH, FLA. | Model PA-28-180
AFPROVER "REPORT VB-268 e »

. OPTIONAL EQUIPMENT LIST " PARE 15 Section 1

| ARM AFT MOMENT

WEIGHT DATUM  (POUND- .
ITEM (LBS) ~ (INCHES)  INCHES)
| Check if : o, R : - _
- |{Installed Radio. _ : L
..:.:1).(..,.. :P&mouz_o “"'ZQ(*&/O
w6 532
: www 12 ‘ﬂ? 619 & - Tau
- Transceiver, Dual 15.0 61.9 929

'Narco Mark lZB (VHF Comm/Nav) -

« . Transceiver, Single 5.7 61.9 353
Transceiver, Dual - ~11.4 61.9 _ 706
Modulator-Power Unit, Single 4.0  186.0 744
Modulator-Power Unit, Dual _'~_8_; 0 186.0 1488
Cable;' Single I'ntert_:onnevcting- 2.0 120.0 240

~ Cable, Dual Interconnecting 4.0 120.0 480

Narco VOA-50M Omni Converter 2.1 64,9 136

‘Narco VOA—40(M) Omni Converter 1 9 64.9 123

X Narco-VOA-40—OmmiConverter £ o @30 AN 64.9 123
_ Genave 200A (VHF Comm/Nav) 5.9 62.7 370
" Genave 300 (VHF Comm/Nav) 5.9 627 370

King KX 170 (* - ) (VHF Comm/Nav) 3

Transceiver i | 7.6 622 473
_ KingKI201( )Omni Converter o 2.5 - 65.1 163
__)_{___ “Nav Receiving Antenna - - - R .5 265.0 133
X Cable, Nav Antenna - .9 . 157.0 141




PRIPARED

PIPER AIRCRAFT CORP.

‘enacHas

Weight and Balance Data

| DEYELGPHENT GETER, YEDO DEACH, FLA.

AFPROVED

REPORT VB-268.

Model PA-28-180 "~

Check if -

| Installed

OPTIONAL EQUIPMENT LIST

PASE 16 Secrion 1

MOMENT

- ARM AFT
- WEIGHT  DATUM = (POUND-
ITEM (LBS) (INCHES)  _ INCHES)
Radio (cozitinued)i - : | |
| o | .5 | w9
#1 VHF Comm Antenna R ' - = - 157.8 &
Cable, Antenna #1 VHF I 118.0 47
%2 VHF com}n Amenna. .3 192.8 8
Cable, Antenna #2 VHF s 1.0 6
3 Narcd ADF—31
.Panel Unit .' . [ 5.0 63. S - 318 -
Sensor Unit : 2.5 162.7 407,
. Senmsor Cable o '. a3 1_0'5; 6 - 243
Seﬁ;;e Antenﬁa_ and Ce}vblev . | ;4_ | 1500 60 o
Bendix ADF-T-12
Receiver . et 3.5 - 64.4 225
Audio Amplifier -~ - .8 57.4 46
" Servo Indicator - - ) 17 : 65.9 112
Loop ‘A_nte_'nna" - o ,‘ o _. 13 ’ 160. 8 .- 209
_ Cglbie,‘ Iﬁtércqnnectingﬁ | . o 2.3 108',0 : 248
‘Sense Antenna and Cable .4~ 150.0 . 60
PM;l Mé._rker BeaAcon‘ | | | |
Recewer .11 1213 13
' Remote Unit | :v o .3 128. 4_ 39
Céble o R . , A.3 | -85.0 26




T PIPER AIRCRAFT CORP. |

PMPAA!ED . .
rir Weight_ and Balance Data
s DEVELOPHENT CEATER, VERD BEACH, FLp, | Model PA-28-180
APPROVID ' 'REPORT VB-2638 . T
| OPTIONAL EQUIPMENT LIST . | M6E_17 Section |
- ARM AFT MOMENT |
R WEIGHT ~DATUM  (POUND- -
» ITEM - ~ - (LBS)  (INCHES) _INCHES) -
- |installed _{Cont'd)
' UGR-2 Glide Slope
“ 2.4 173,8 217
1.8 ©128.0 230
.4 92.4 37
Cable, Antemma . .5 145.0 73
Narco UDI-4 DME
' Receiver 8.5 61.7 524
.3 113.9 - 34
Cable, Antenna o o 4 100. 0 40
Narco AT6-A Transponde'r' v
Panel Unit | ’ 2.0 64. 4 129
Remote Unit - 5.7 ©203.0 1157 -
Antenma and Cable ~ 3 1970 59
Cable; Interconnecting - = - T L4 133.7 53
© LE.D. Starlight Transponder : ]
 Panel Unit = 2.3 644 148
0.1 522 5|
© o3  sLs 15
- RSl Pt PAT e b0 e
" AT3000 eSSt 30.0
| .




PER AIRCRAFT CORP.

| EMERGEPY Lo Aron //)’ﬂﬂj}/?/fiﬁ,’ J-o
- ARTECH meort FB-28cD

(FRAPAED - P i Weight and Balance Data’
Gmem | _GEVELOPHENT CERTER, VERD BEACH, FLA. | Model PA-28-180
T ~ REPORT VB-268 ] e
. OPTIONAL EQUIPMENT LIST . | PASE 18 Secrion 1
| ARM AFT  MOMENT
D o WEIGHT DATUM (POUND-
: _ ITEM . . . ~ (LBS) (INCHES) INCHES) = =
Check if - . : T — '
* | Installed Radio - (continued)
King KN60C DME
Rece.ix}er. ‘ N | 6.8 61.7 | 420
Antenna - | L2 112.1 22
Cable, Antenna N L : 0.3 85.6 ' 26
Audio Selector Panel Piper Dwg 99395 O :
~2, or -3 N 66.3 46
___x Microphone . . o S , S5 75.0 . 38
Headset o S .5 65.0 33
- ._)(_MSPE#KE)Q 4 - /.2 /00, O 130
' Miscellaneous B . . -
| z-2F-7=2 %ééy | . | 4
ire Extinguisher - w ' »S.0 . o
(With Bracféets) f’Em.m.L ~MoeEL AAAY - -5.0 S0 451
Toe Brakes (Dual) St _' s _"10.5 a 54.6 573
X Toe Brakes (Smrrle) sti‘uued /0“‘9'0 88 5,0 A 54;6 ‘ 273
X Assist Step N R 1 § ©156.0 281
Inertia Safety Belts (Rear) (2) - - . a e
O 8 ]bs each e e .}. 6 140. 3 : o224
X ; _nghter " S , 2 67.9 N 14
X Assist Strap and Coat Ho.ok-_ ' .2 109.5 | 22
| X Adjustable Front Seat (Left) ~ - . 3.2* - 8.5 . 280
Adjusta’ble Front 'Seat. (Right)- A _ .82 ‘ 87'._5 S 280 AR
'. OVerhead Vent System = S T o 1. 2 -130.0 156'«"" ’

ek 432

| We1ght and moment difference between standard and opt1ona1 equ1prnent




A'puanm - ) PHPEE AlQBRAFT CGRP WeigﬁtandB.ala:;ilcel;)atabl.ij

cwscse - EE?ELGFEEN EHTER, VERS BEME HA Model PA-28-180
. [ asrmoves T REPORT VB-268 : .
| S OPTIONAL EQUIPMENT LIST PABE 19 Section 1 -
. - ARM AFT MOMENT
- - WEIGHT. ~ DATUM  (POUND-
T Jmem (LBS) _ _ (INCHES) _INCHES) -
Check if R e o '
Installed - M_1_§_c_:_e_1_1_aneous - . (continued)
, >. & L A‘lternaté‘Static Source - S 4 66,0 ) 26
Calibrated Alternéte Static Source
_Placard'Be'quirled: Yes X No
Headrest (2) (Front) . 2.0 - 99.5 199
Headrest(2) (Rear)’ 2.0 132.1 264
TOTAL OPTIONAL EQUIPMENT *~  35.6 .~ 95,8 . 3410
EXTERIOR FINISH =~
: Base-:Color Juneau Wﬁité A ‘ v . Re_gistration No: Color' Newport Blue
Trim Color Lak:eland B.lue ’ o I‘ypé-Finish : Lacquer

Accent Célpr Newport Blue .




MAYDAY AVIONICS, Inc.

Telephone (616) 798-4958 109 Sinclais Drive
Muskegon County Airpart
MUSKEGON, MICHIGAN 49441

November 26 . 1980 ADDITIONAL EQUEPMENT LIST Chetokee PA-28-180
A/€ s/n 28-7205041.
Reg. # N-2189T

ITEM WEEGHT DATUM MOMENT '
(1bs.) (Inches) (Pound-inches)
INSTALLED:
King KX170B 7.0 61.0. 427
King KX170B 7.0 61.0 427
King KI209 1.2 64.0 76.80
King KI208 1.0 64.0 = . 64

King KN75 | 1.6 56.0 89.60

."'//’\



7N

Garmin International, Inc.
1200 E. 151" Street
Olathe, Kansas 66062 U.S.A.

FAA APPROVED

AIRPLANE FLIGHT MANUAL SUPPLEMENT
or :
SUPPLEMENTAL AIRPLANE FLIGHT MANUAL
: for the ‘
Garmin GTN 625, 635, 650, 725, or 750 GPS/SBAS Navigation System
as installed in

Piper PA-2¢- |50

Make and Model Airplane

Registration Number: N 21 §9T ___ Serial Number: 28— 120504

This document serves as an Airplane Flight Manual Supplement or as a
Supplemental Airplane Flight Manual when the aircraft is equipped in
accordance with Supplemental Type Certificate SA02019SE-D for the
installation and operation of the Garmin GTN 625, 635, 650, 725, or 750
GPS/SBAS Navigation System. This document must be incorporated into the
FAA Approved Airplane Flight Manual or provided as an FAA Approved
Supplemental Airplane Flight Manual.

The information contained herein supplements the information in the FAA
Approved Airplane Flight Manual. For limitations, procedures, loading and
performance information not contained in this document, refer to the FAA .
Approved Airplane Flight Manual, markings, or placards.

FAA Approved By: "Wi«}/fiy/ /20’/"

Michael Warren

ODA STC Unit Administrator
Garmin International, Inc.
ODA-240087-CE

—

Date: /[Z- (??:'3' 2012

AFMS, Garmin GTN GPS/SBAS System 190—01007—A2,Rev. 3
FAA APPROVED - Pagelof35



LOG OF REVISIONS
Page
Revisionf Date Number Description FAA Approved
Number
1 03/18/11 All Complete Supplement
pieie Stpp KRobert ~COrove
Robert Grove
ODA STC Unit
Administrator
GARMIN International,
Inc.
ODA-240087-CE
Date: 5/78/77
2 12/18/12 6 Table 1
e Added new functions | SeePage 1
8 Section 1.2
e Added capabilities
checkboxes
e  Added GPS
approaches without
vertical
e Added reference to
EASA AMC 20-4
10 Section 1.3
e Removed suggestion
for secondary charts
e  Changedto Type B
Software in
accordance with AC
120-76B.
10 Section 1.4
e  Added ADS-B, AEG,
FIS-B, NOTAM,
TFR
5 12| Section2.2
e  Removed VFR only
limitation
12 Section 2.3
e  C(larified secondary
navigation source
requirement

190-01007-A2 Rev. 3
Page 2 of 35

AFMS, Garmin GTN GPS/SBAS System

FAA APPROVED




LOG OF REVISIONS

Page ,
Revision| Date Number Description FAA Approved
Number

18 Section 2.14
e  Modified datalinked
weather limitations
18 Section 2.16
e  Modified limitation
19 Section 2.17
e  Modified limitation
19 Section 2.21
e  New limitation
24 &125 Section 3.2.8 and 3.2.9
¢  Modified section title
25 Section 3.2.10
. New section
26 Section 4.1
e  Added telephone
audio deactivation
7 Section 4.3
e  Modified caution
-statement .
27 Section 4.4
e  Added caution
statement
29 Section 4.6
e  New section
31 Section 7.7
. Added TCAD and
GDL 88 as optional
traffic systems
32 .
Section 7.8
e  Modified Heading
Not Available
operation
34 -35 Sections 7.12 - 7.16
o  New sections

AFMS, Garmin GTN GPS/SBAS System
FAA APPROVED

190-01007-A2 Rev. 3
Page 3 of 35




3 03/26/13

20

Section 2.17

e  Modified limitation

See Page 1

190-01007-A2 Rev. 3
Page 4 of 35

AFMS, Garmin GTN GPS/SBAS System

FAA APPROVED
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Section 1. GENERAL

1.1 Garmin GTN Navigators

The Garmin GTN navigation system is a GPS system with a Satellite Based
Augmentation System (SBAS), comprised of one or more Garmin TSO-C146¢
GTN 625, 635, 650, 725, or 750 navigator(s) and one or more Garmin approved
GPS/SBAS antenna(s). The GTN navigation system is installed in accordance
with AC 20-138A.

GTN system functions are shown in Table 1.

GTN 625
GTN 635
GTN 650
GTN 725
GTN 750

GPS SBAS Navigation:
¢  Oceanic, enroute, terminal, and non-precision
approach guidance
» Precision approach guidance (LP, LPV)

P
x
x
P
x

VHF Com Radio, 118.00 to 136.990, MHz, 8.33 or 25
kHz increments

VHF Nav Radio, 108.00 to 117.95 MHz, 50 kHz
increments

x
x

LOC and Glideslope non-precision and precision
approach guidance for Cat 1 minimums, 328.6 to 335.4 X
MHz tuning range

x

Moving map including topographic, terrain, aviation, and
|_geopolitical data

Display of datalink weather products, SiriusXM, FiS-B, X

Connext ( all optional) X X
Control and display of airborne weather radar (optional)

Display of terminal procedures data (optional)

Display of traffic data, including ADS-B (optional) X
Display of StormScope® data (optional) X X X

Display of marker beacon annunciators (optional)
Remote audio panel control (optional)

Remote transponder control (optional)

Remote audio entertainment datalink control (optional)
TSO-C151b Class B TAWS (optional)

Supplemental calculators and timers

Control of GSR 56 Iridium Satellite Phone and SMS
Text

XXX X XXX XXIXIX] X | X
P RIXRPXXXXXX[X|X] X | X

XOXIXIEX|X
X X[X[PX|X

X IXIXIX|X

Table 1 — GTN Functions

The GPS navigation functions and optional VHF communication and navigation
radio functions are operated by dedicated hard keys, a dual concentric rotary
knob, or the touchscreen.
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1.2 System Capabilities
The GTN system and associated navigation interface in this aircraft have the
following capabilities, in addition to the core multifunction display capability:

VHF Communication Radio

Primary VHF Navigation

Primary GPS Navigation (Enroute) and Approach Capability (LP/LNAV) —
See below

Primary GPS Approach Capability with Vertical Guidance (LNAV/VNAYV,
LPV) — See below

TSO-C151b Terrain Awareness and Warning System — See section 2.13

O O OO0

GPS/SBAS TSO-C146¢ Class 3 Operation

The GTN complies with AC 20-138A and has airworthiness approval for
navigation using GPS and SBAS (within the coverage of a Satellite Based
Augmentation System complying with ICAO Annex 10) for IFR en route,
terminal area, and non-precision approach operations (including those
approaches titled “GPS”, “or GPS”, and “RNAV (GPS)” approaches). The
Garmin GNSS navigation system is composed of the GTN navigator and
antenna, and is approved for approach procedures with vertical guidance
including “LPV” and “LNAV/VNAV” and without vertical guidance including
“LP” and “LLNAV,” within the U.S. National Airspace System.

The Garmin GNSS navigation system complies with the equipment requirements
of AC 90-105 and meets the equipment performance and functional requirements
to conduct RNP terminal departure and arrival procedures and RNP approach
procedures without RF (radius to fix) legs. Part 91 subpart K, 121, 125, 129, and
135 operators require operational approval from the FAA.

The Garmin GNSS navigation system complies with the equipment requirements
of AC 90-100A for RNAYV 2 and RNAV 1 operations. In accordance with AC
90-100A, Part 91 operators (except subpart K) following the aircraft and training
guidance in AC 90-100A are authorized to fly RNAV 2 and RNAV 1
procedures. Part 91 subpart K, 121, 125, 129, and 135 operators require
operational approval from the FAA.

AFMS, Garmin GTN GPS/SBAS System 190-01007-A2 Rev. 3
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Applicable to dual installations consisting of two Garmin
GNSS units: The Garmin GNSS navigation system has been
found to comply with the requirements for GPS Class II
oceanic and remote navigation (RNP-10) without time
limitations in accordance with AC 20-138A and FAA Order
8400.12A. The Garmin GNSS navigation system can be used
without reliance on other long-range navigation systems.
This does not constitute an operational approval.

The Garmin GNSS navigation system has been found to
comply with the navigation requirements for GPS Class II
oceanic and remote navigation (RNP-4) in accordance with
AC 20-138A and FAA Order 8400.33. The Garmin GNSS
navigation system can be used without reliance on other
long-range navigation systems. Additional equipment may be
required to obtain operational approval to utilize RNP-4
performance. This does not constitute an operational
approval.

The Garmin GNSS navigation system complies with the accuracy, integrity, and
continuity of function, and contains the minimum system functions required for
P-RNAYV operations in accordance with JAA Administrative & Guidance
Material Section One: General Part 3: Temporary Guidance Leaflets, Leaflet No
10 (JAA TGL-10 Rev 1). The GNSS navigation system has one or more TSO-
C146c Class 3 approved Garmin GTN Navigation Systems. The Garmin GNSS
navigation system complies with the accuracy, integrity, and continuity of
function, and contains the minimum system functions required for B-RNAV
operations in accordance with EASA AMC 20-4. The Garmin GNSS navigation
system complies with the equipment requirements for P-RNAV and B-
RNAV/RNAV-5 operations in accordance with AC 90-96A CHG 1. This does
not constitute an operational approval.

Garmin International holds an FAA Type 2 Letter of Acceptance (LOA) in
accordance with AC 20-153 for database integrity, quality, and database
management practices for the navigation database. Flight crew and operators can
view the LOA status at FlyGarmin.com then select “Type 2 LOA Status.”

Navigation information is referenced to the WGS-84 reference system.
Note that for some types of aircraft operation and for operation in non-U.S.

airspace, separate operational approval(s) may be required in addition to
equipment installation and airworthiness approval.
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1.3  Electronic Flight Bag

The GTN 750/725 are operationally suitable as Class 3 Hardware, Type B
Software in accordance with AC 120-76B EFB electronic aeronautical
information when using current FliteChart or ChartView data.

1.4 Definitions

The following terminology is used within this document:
ADF: Automatic Direction Finder
ADS-B:  Automatic Dependent Surveillance Broadcast
AEG: Aircraft Evaluation Group (FAA)
APR: Approach
CDI: Course Deviation Indicator
DME: Distance Measuring Equipment
EFB: Electronic Flight Bag
EHSI: Electronic Horizontal Situation Indicator
FIS-B: Flight Information Services Broadcast
GNSS: Global Navigation Satellite System
GPS: Global Positioning System
GPSS: GPS Roll Steering

GTN: Garmin Touchscreen Navigator

HSI: Horizontal Situation Indicator

IAP: Instrument Approach Procedure

IFR: Instrument Flight Rules

ILS: Instrument Landing System

IMC: Instrument Meteorological Conditions

LDA: Localizer Directional Aid

LNAYV: Lateral Navigation

LNAV+V: Lateral Navigation with advisory Vertical Guidance
L/VNAYV: Lateral/Vertical Navigation

LOC: Localizer

LOC-BC: Localizer Backcourse

LP: Localizer Performance

LPV: Localizer Performance with Vertical Guidance
MLS: Microwave Landing System

NOTAM: Notice to Airmen

OBS: Omnibearing Select

RAIM:  Receiver Autonomous Integrity Monitoring
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RMT: Remote
RNAYV:  Area Navigation

RNP: Required Navigational Performance
SBAS: Satellite Based Augmentation System
SD: Secure Digital

SDF: Simplified Directional Facility

'SUSP: Suspend

TACAN: Tactical Air Navigation System
TAS: Traffic Awareness System

TAWS:  Terrain Awareness and Warning System
TCAS: Traffic Collision Avoidance System
TFR: Temporary Flight Restriction

TIS: Traffic Information Service

VHF: Very High Frequency

VFR: Visual Flight Rules

VLOC:  VOR/Localizer

VMC: Visual Meteorological Conditions
VOR: VHF Omnidirectional Range
WAAS:  Wide Area Augmentation System
WFDE: WAAS Fault Data Exclusion

XFR: Transfer

190-01007-A2 Rev. 3 AFMS, Garmin GTN GPS/SBAS System
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Section 2. LIMITATIONS

2.1 Cockpit Reference Guide

The Garmin GTN 6XX or GTN 7XX Cockpit Reference Guide, part number and
revision listed below (or later revisions), must be immediately available to the
flight crew whenever navigation is predicated on the use of the GTN.

* GTN 6XX Cockpit Reference Guide  P/N 190-01004-04 Rev C
* GTN 7XX Cockpit Reference Guide  P/N 190-01007-04 Rev C

2.2 Kinds of Operation
This AFM supplement does not grant approval for IFR operations to aircraft
limited to VFR operations.

2.3 Minimum Equipment
The GTN must have the following system interfaces fully functional in order to
be used for primary navigation during IFR operations:

Number Number
Interfaced Equipment . Required for
installed
IFR
External HSI/CDI/EHSI 1 or more 1
External GPS Annunciator See Note 1 1

Table 2 — Required Equipment

Note 1: Certain installations require an external GPS annunciator panel. If installed, this annunciator
must be fully functional to use the GTN GPS navigation for IFR operations.

Single engine piston aircraft under 6,000 Ibs maximum takeoff weight:
Required Equipment for IFR operations utilizing GPS navigation: Single GTN

-Navigator

All other aircraft:

Required Equipment for IFR operations utilizing GPS navigation: Single GTN
Navigator plus a second source of GPS navigation or a separate source of VHF
navigation. The separate source of VHF navigation must not be the primary
GTN, but it may be a secondary GTN.

Operation in remote or oceanic operation requires two sources of GPS
navigation.

AFMS, Garmin GTN GPS/SBAS System 190-01007-A2 Rev. 3
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2.4 Flight Planning
For flight planning purposes, in areas where SBAS coverage is not available, the
flight crew must check RAIM availability.

*  Within the United States, RAIM availability can be determined using the
Garmin WFDE Prediction program, Garmin part number 006-A0154-04
(included in GTN trainer) software version 3.00 or later approved version
with Garmin approved antennas or the FAA’s en route and terminal RAIM
prediction website: www.raimprediction.net, or by contacting a Flight
Service Station.

e Within Europe, RAIM availability can be determined using the Garmin
WFDE Prediction program or Europe’s AUGER GPS RAIM Prediction
Tool at http://augur.ecacnav.com/augur/app/home.

®  For other areas, use the Garmin WFDE Prediction program.

This RAIM availability requirement is not necessary if SBAS coverage is
confirmed to be available along the entire route of flight. The route planning and
WEFDE prediction program may be downloaded from the Garmin website on the
internet. For information on using the WFDE Prediction Program, refer to
Garmin WAAS FDE Prediction Program, part number 190-00643-01, ‘WFDE
Prediction Program Instructions’.

For flight planning purposes, for operations within the U.S. National Airspace
System on RNP and RNAV procedures when SBAS signals are not available,
the availability of GPS RAIM shall be confirmed for the intended route of flight.
In the event of a predicted continuous loss of RAIM of more than five minutes
for any part of the intended route of flight, the flight shall be delayed, canceled,
or rerouted on a track where RAIM requirements can be met. The flight may also
be re-planned using non-GPS based navigational capabilities.

For flight planning purposes for operations within European B-RNAV/RNAV-5
and P-RNAYV airspace, if more than one satellite is scheduled to be out of
service, then the availability of GPS RAIM shall be confirmed for the intended
flight (route and time). In the event of a predicted continuous loss of RAIM of
more than five minutes for any part of the intended flight, the flight shall be
delayed, canceled, or rerouted on a track where RAIM requirements can be met.

Applicable to dual installations consisting of two Garmin GNSS units:

For flight planning purposes, for operations where the route requires
Class II navigation the aircraft’s operator or flight crew must use the
Garmin WFDE Prediction program to demonstrate that there are no
outages on the specified route that would prevent the Garmin GNSS
navigation system to provide GPS Class II navigation in oceanic and
remote areas of operation that requires RNP-10 or RNP-4 capability. If
the Garmin WFDE Prediction program indicates fault exclusion (FDE)
will be unavailable for more than 34 minutes in accordance with FAA
Order 8400.12A for RNP-10 requirements, or 25 minutes in accordance
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with FAA Order 8400.33 for RNP-4 requirements, then the operation
must be rescheduled when FDE is available.

Both Garmin GPS navigation receivers must be operating and providing
GPS navigation guidance for operations requiring RNP-4 performance.

North Atlantic (NAT) Minimum Navigational Performance
Specifications (MNPS) Airspace operations per AC 91-49 and AC 120-
33 require both GPS/SBAS receivers to be operating and receiving
usable signals except for routes requiring only one Long Range
Navigation sensor. Each display computes an independent navigation
solution based on its internal GPS receiver.

Whenever possible, RNP and RNAV routes including Standard Instrument
Departures (SIDs), Standard Terminal Arrival (STAR), and enroute RNAV “Q”
and RNAV “T” routes should be loaded into the flight plan from the database in
their entirety, rather than loading route waypoints from the database into the
flight plan individually. Selecting and inserting individual named fixes from the
database is permitted, provided all fixes along the published route to be flown
are inserted. Manual entry of waypoints using latitude/longitude or place/bearing
is prohibited.

It is not acceptable to flight plan a required alternate airport based on
RNAV(GPS) LP/LPV or LNAV/VNAYV approach minimums. The required
alternate airport must be flight planned using an LNAV approach minimums or
available ground-based approach aid.

Navigation information is referenced to the WGS-84 reference system, and
should only be used where the Aeronautical Information Publication (including
electronic data and aeronautical charts) conform to WGS-84 or equivalent.
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2.5 System Use

In installations with two GTNs and an external GPS annunciator (See Table 2)
the GTN connected to the external GPS annunciator must be used as the
navigation source for all IFR operations.

The only approved sources of course guidance are on the external CDI, HSI, or
EHSI display. The moving map and CDI depiction on the GTN display are for
situational awareness only and are not approved for course guidance.

2.6 Applicable System Software
This AFMS/AFM is applicable to the software versions shown in Table 3.

The Main and GPS software versions are displayed on the start-up page
immediately after power-on. All software versions displayed in Table 3 can be
viewed on the System — System Status page.

Software Ftem Software Version
(or later FAA Approved versions for this STC)
Main SW Version 4.10
GPS SW Version 5.0
Com SW Version 2.10
Nav SW Version 6.02
Table 3 - Software Versions
2.7 SD Card

It is required that the SD card be present in the unit at all times.

2.8 Navigation Database

GPS/SBAS based IFR enroute, oceanic, and terminal navigation is prohibited
unless the flight crew verifies and uses a valid, compatible, and current
navigation database or verifies each waypoint for accuracy by reference to
current approved data.

“GPS”, “or GPS”, and “RNAV (GPS)” instrument approaches using the Garmin
navigation system are prohibited unless the flight crew verifies and uses the
current navigation database. GPS based instrument approaches must be flown in
accordance with an approved instrument approach procedure that is loaded from
the navigation database.

Discrepancies that invalidate a procedure should be reported to Garmin
International. The affected procedure is prohibited from being flown using data
from the navigation database until a new navigation database is installed in the
aircraft and verified that the discrepancy has been corrected. Navigation
database discrepancies can be reported at FlyGarmin.com by selecting “Aviation
Data Error Report.” Flight crew and operators can view navigation database
alerts at FlyGarmin.com then select “NavData Alerts.”
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If the navigation database cycle will change during flight, the flight crew must
ensure the accuracy of navigation data, including suitability of navigation
facilities used to define the routes and procedures for flight. If an amended chart
affecting navigation data is published for the procedure, the database must not be
used to conduct the procedure.

2.9 Ground Operations

Do not use SafeTaxi or Chartview functions as the basis for ground
maneuvering. SafeTaxi and Chartview functions do not comply with the
requirements of AC 20-159 and are not qualified to be used as an airport moving
map display (AMMD). SafeTaxi and Chartview are to be used by the flight crew
to orient themselves on the airport surface to improve flight crew situational
awareness during ground operations.

2.10 Approaches

a) Instrument approaches using GPS guidance may only be conducted when the
GTN is operating in the approach mode. (LNAV, LNAV+V, L/'VNAV, LPV,
or LP)

b) When conducting instrument approaches referenced to true North, the NAV
Angle on the System -Units page must be set to True.

¢) The navigation equipment required to join and fly an instrument approach
procedure is indicated by the title of the procedure and notes on the IAP
chart. Navigating the final approach segment (that segment from the final
approach fix to the missed approach point) of an ILS, LOC, LOC-BC, LDA,
SDF, MLS, VOR, TACAN approach, or any other type of approach not
approved for GPS, is not authorized with GPS navigation guidance. GPS
guidance can only be used for approach procedures with GPS or RNAV in
the procedure title. When using the Garmin VOR/LOC/GS receivers to fly
the final approach segment, VOR/LOC/GS navigation data must be selected
and presented on the CDI of the pilot flying.

d) Advisory vertical guidance deviation is provided when the GTN annunciates
LNAYV + V. Vertical guidance information displayed on the VDI in this mode
is only an aid to help flight crews comply with altitude restrictions. When
using advisory vertical guidance, the flight crew must use the primary
barometric altimeter to ensure compliance with all altitude restrictions.

e) Not all published Instrument Approach Procedures (IAP) are in the
navigation database. Flight crews planning to fly an RNAV instrument
approach must ensure that the navigation database contains the planned
RNAYV Instrument Approach Procedure and that approach procedure must be
loaded from the navigation database into the GTN system flight plan by its
name. Users are prohibited from flying any approach path that contains
manually entered waypoints.

f) IFR approaches are prohibited whenever any physical or visual obstruction
(such as a throw-over yoke) restricts pilot view or access to the GTN and/or
the CDL.
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2.11 Autopilot Coupling

The flight crew may fly all phases of flight based on the navigation information
presented to the flight crew; however, not all modes may be coupled to the
autopilot. All autopilots may be coupled in Oceanic (OCN), Enroute (ENR), and
Terminal (TERM) modes.

This installation is limited to:

O Lateral coupling only for GPS approaches. Coupling to the vertical path for
GPS approaches is not authorized.

2.12 Terrain Proximity Function (All Units)

Terrain and obstacle information appears on the map and terrain display pages as
red and yellow tiles or towers, and is depicted for advisory use only. Aircraft
maneuvers and navigation must not be predicated upon the use of the terrain
display. Terrain and obstacle information is advisory only and is not equivalent
to warnings provided by TAWS.

The terrain display is intended to serve as a situational awareness tool only. By
itself, it may not provide either the accuracy or the fidelity on which to base
decisions and plan maneuvers to avoid terrain or obstacles.

NOTE
Terrain and TAWS are separate features and mutually
exclusive. If “TAWS B” is shown on the bottom right of the
dedicated terrain page, then TAWS is installed.

2.13 TAWS Function (Optional)

Flight crews are authorized to deviate from their current ATC clearance to the
extent necessary to comply with TAWS warnings. Navigation must not be
predicated upon the use of TAWS.

If an external TAWS annunciator panel is installed in the aircraft, this
annunciator panel must be fully functional in order to use the TAWS system.

NOTE
Terrain and TAWS are separate features and mutually
exclusive. If “TAWS B” is shown on the bottom right of the
dedicated terrain page, then TAWS is installed.
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2.14 Datalinked Weather Display (Optional)
This limitation applies to datalinked weather products from SiriusXM via a GDL
69/69A, FIS-B via a GDL 88, and Connext via a GSR 56.

Do not use data link weather information for maneuvering in, near, or around
areas of hazardous weather. Information provided by data link weather products
may not accurately depict current weather conditions.

Do not use the indicated data link weather product age to determine the age of
the weather information shown by the data link weather product. Due to time
delays inherent in gathering and processing weather data for data link
transmission, the weather information shown by the data link weather product
may be significantly older than the indicated weather product age.

Do not rely solely upon data link services to provide Temporary Flight
Restriction (TFR) or Notice to Airmen (NOTAM) information. Not all TFRs and
NOTAMS can be depicted on the GTN.

2.15 Traffic Display (Optional)

Traffic may be displayed on the GTN when connected to an approved optional
TCAS I, TAS, TIS, or ADS-B traffic device. These systems are capable of
providing traffic monitoring and alerting to the flight crew. Traffic shown on the
display may or may not have traffic alerting available. The display of traffic is an
aid to visual acquisition and may not be utilized for aircraft maneuvering.

2.16 StormScope® Display (Optional)

StormScope® lightning information displayed by the GTN is limited to
supplemental use only. The use of the StormScope® lightning data on the display
for hazardous weather (thunderstorm) penetration is prohibited. StormScope®
lightning data on the display is intended only as an aid to enhance situational
awareness of hazardous weather, not penetration. It is the flight crew’s
responsibility to avoid hazardous weather using official weather data sources.

When the GTN StormScope® page is operating without a heading source, as
indicated by the “HDG N/A” label at the upper right corner of the StormScope®
page, strikes must be cleared after each heading change.
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2.17 Flight Planner/Calculator Functions

The Fuel Planning page uses Fuel on Board or Fuel Flow as received from an on
board fuel totalizer, as entered by the pilot at system startup, or as entered by the
pilot when on the Fuel Planning page. This is not a direct indication of actual
aircraft fuel flow or fuel on board and those values are only used for the Fuel
Planning page. The fuel required to destination is only a calculated and predicted
value based on the data entered into the planner. It is not a direct indication of
how much fuel the aircraft will have upon reaching the destination.

2.18 Glove Use / Covered Fingers

No device may be used to cover fingers used to operate the GTN unless the
Glove Qualification Procedure located in the Pilot’s Guide/Cockpit Reference
Guide has been successfully completed. The Glove Qualification Procedure is
specific to a pilot / glove / GTN 725, 750 or GTN 625, 635, 650 combination.

2.19 Demo Mode _
Demo mode may not be used in flight under any circumstances.

2.20 Active Weather Radar

Radar is broadcasting energy while in Weather or Ground mapping modes. If the
GTN 750/725 system is configured to control an airborne weather radar unit,
observe all safety precautions, including:

¢ Do not operate in the vicinity of refueling operations.

* Do not operate while personnel are in the vicinity (approximately 20
feet) of the radar sweep area.

CAUTION
If a radar system is installed, it generates microwave
radiation and improper use, or exposure, may cause Serious
bodily injury. Do not operate the radar equipment until you
have read and carefully followed the safety precautions and
instructions in the weather radar user manual and/or pilot’s
guide.

2.21 Telephone Audio
Telephone audio may not be distributed to the pilot or co-pilot unless a phone
call is active.
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Section 3. EMERGENCY PROCEDURES

3.1 Emergency Procedures

3.1.1 TAWS WARNING

Red annunciator and aural “PULL UP”;

AULOPIIOL .ttt se st se e nanne DISCONNECT
Aircraft Controls.........ocveeveeneenne.... INITIATE MAXIMUM POWER CLIMB
ATSPEEA....ueenririeeeceeeeeeeeceeeee e eaeens BEST ANGLE OF CLIMB SPEED
After Warning Ceases:

POWET ottt e e e s MAXIMUM CONTINUOUS
Altitude .....ooovnveeereierieeeereneen, CLIMB AND MAINTAIN SAFE ALTITUDE

Advise ATC of Altitude Deviation, if appropriate.

NOTE
Only vertical maneuvers are recommended, unless either
operating in visual meteorological conditions (VMC), or the
flight crew determines, based on all available information,
that turning in addition to the vertical escape maneuver is the
safest course of action, or both.
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3.2 Abnormal Procedures

3.2.1 LOSS OF GPS/SBAS NAVIGATION DATA

When the GPS/SBAS receiver is inoperative or GPS navigation information is
not available or invalid, the GTN will enter one of two modes: Dead Reckoning
mode (DR) or Loss Of Integrity mode (LLOI). The mode is indicated on the GTN
by an amber “DR” or “LOI”.

If the Loss Of Integrity annunciation is displayed, revert to an alternate means of
navigation appropriate to the route and phase of flight.

If the Dead Reckoning annunciation is displayed, the map will continue to be
displayed with an amber ‘DR’ overwriting the ownship icon. Course guidance
will be removed on the CDI. Aircraft position will be based upon the last valid
GPS position, then estimated by Dead Reckoning methods. Changes in true
airspeed, altitude, heading, or winds aloft can affect the estimated position
substantially. Dead Reckoning is only available in Enroute and Oceanic modes.
Terminal and Approach modes do not support Dead Reckoning.

If Alternate Navigation Sources (ILS, LOC, VOR, DME, ADF) Are
Available:

NaVIZAtION..coucviirmereererreereereeereeceesreeeesressesseenees USE ALTERNATE SOURCES

If No Alternate Navigation Sources Are Available:
DEAD RECKONING (DR) MODE:
NAVIZALION ..eeveertreeereeiireeeiieireeereeerneerreesrseessaeessesessssensesssssersnsessesorsenes USE GTN

NOTE
All information normally derived from GPS will become less
accurate over time.

LOSS OF INTEGRITY (LOI) MODE:
Navigation.......ccccceceeeneene FLY TOWARDS KNOWN VISUAL CONDITIONS

NOTE
All information derived from GPS will be removed.

NOTE
The airplane symbol is removed from all maps. The map will
remain centered at the last known position. “NO GPS
POSITION” will be annunciated in the center of the map.
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3.2.2 GPS APPROACH DOWNGRADE

During a GPS LPV, LNAV/VNAYV;, or LNAV+V approach, if GPS accuracy
requirements cannot be met by the GPS receiver, the GTN will downgrade the
approach. The downgrade will remove vertical deviation indication from the
VDI and change the approach annunciation accordingly from LPV, L/VNAV, or
LNAV+V to LNAYV. The approach may be continued using the LNAV only
minimums.

During a GPS approach in which GPS accuracy requirements cannot be met by
the GPS receiver for any GPS approach type, the GTN will flag all CDI
guidance and display a system message “ABORT APPROACH-GPS approach
no longer available”. Immediately upon viewing the message, the unit will revert
to Terminal navigation mode alarm limits. If the position integrity is within these
limits lateral guidance will be restored and the GPS may be used to execute the
missed approach, otherwise alternate means of navigation must be utilized.

3.2.3 LOSS OF COM RADIO TUNING FUNCTIONS

If alternate COM is available:
CoOmMMUNICATIONS ...venieiiieeieeeieeeeeeeneeeeeseereeeemessesesesens USE ALTERNATE COM

If no alternate COM is available:
COM RMT XFR key (if installed)....... PRESS AND HOLD FOR 2 SECONDS

NOTE
This procedure will tune the active COM radio the
emergency frequency 121.5, regardless of what frequency is
displayed on the GTN. Certain failures of the tuning system
will automatically tune 121.5 without flight crew action.

3.2.4 LOSS OF AUDIO PANEL FUNCTIONS (GMA 35 Only)
AUdIO Pane]l CirCUit Breaker .. .. e e eeeeeeeeeeeeeeeeeeeeeeeieeeeeeeeeeeeeeeeseeseseesssesssssssans PULL

NOTE

This procedure will force the audio panel into fail safe mode
which provides only the pilot with communications and only
on a single COM radio. If any non GTN 750 COM is
installed, communication will be only on that radio. If only a
GTN 750 is installed in the aircraft, then the pilot will have
only the GTN 750 COM available. No other audio panel
functions including the crew and passenger intercom will
function.
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3.2.5 TAWS CAUTION (Terrain or Obstacle Ahead, Sink Rate, Don’t
Sink)

When a TAWS CAUTION occurs, take corrective action until the alert ceases.
Stop descending or initiate either a climb or a turn, or both as necessary, based
on analysis of all available instruments and information.

3.2.6 TAWS INHIBIT

The TAWS Forward Looking Terrain Avoidance (FLTA) and Premature
Descent Alerts (PDA) functions may be inhibited to prevent alerting, if desired.
Refer to GTN Cockpit Reference Guide for additional information.

To Inhibit TAWS:

Home HardKey .....cccevvveereriieriiecrcnineesnneinecsisiiecnsesesessnressnecsssesssnnes PRESS
Terrain BUtOm .. ..vvveeeeeeeeieieeiiirerireeee e ceeceecrrraraeeeeeeesssssernsnreanasssasssssnnnes PRESS
MENU BULTOM .ottt e s e e e e s esesssesesseseesesseenesssansaneeaens PRESS
TAWS Inhibit BUttOn.....ccovveeerieeveeeereerieecceeceeeeeeceneeens PRESS TO ACTIVATE

3.2.7 TER N/A and TER FAIL

If the amber TER N/A or TER FAIL status annunciator is displayed, the system
will no longer provide TAWS alerting or display relative terrain and obstacle
elevations. The crew must maintain compliance with procedures that ensure
minimum terrain and obstacle separation.

3.2.8 DATA SOURCE - HEADING SOURCE INOPERATIVE OR
CONNECTION TO GTN LOST MESSAGE
Without a heading source to the GTN, the following features will not operate:

* GPSS will not be provided to the autopilot for heading legs. The autopilot
must be placed in HDG mode for heading legs.

* Map cannot be oriented to Heading Up.

* All overlaying traffic data from a TAS/TCAS I or GDL 88 interfaced to an
on board traffic system on the main map display. The flight crew must use
the dedicated traffic page on the GTN system to display TAS/TCAS I or
GDL 88 traffic data.

* All overlaying StormScope® data on the main map display. The flight crew
must use the dedicated StormScope® page on the GTN system to display
StormScope® data.

StormScope® must be operated in accordance with Section 7.8 when no heading
is available.
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3.2.9 DATA SOURCE - PRESSURE ALTITUDE SOURCE
INOPERATIVE OR CONNECTION TO GTN LOST MESSAGE
Without a barometric altitude source to the GTN, the following features will not
operate:
* Automatic leg sequencing of legs requiring an altitude source. The flight
crew must manually sequence altitude legs, as prompted by the system.

3.2.10 UNRECOVERABLE LOSS OF ALL ELECTRICAL
GENERATORS OR ALTERNATORS

Remove power from all equipment which is not necessary for flight, including
GTN #2 if installed.
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Section 4. NORMAL PROCEDURES

Refer to the Cockpit Reference Guide defined in Section 2.1 of this document or
the Pilot’s Guide defined in Section 7.1 for normal operating procedures and a
complete list of system messages and associated flight crew actions. This
includes all GPS operations, VHF communication and navigation, traffic, data
linked weather, StormScope®, TAWS, and Multi-Function Display information.

The GTN requires a reasonable degree of familiarity to avoid becoming too
engrossed at the expense of basic instrument flying in IMC and basic see-and-
avoid in VMC. Garmin provides training tools with the Pilot’s Guide and PC
based simulator. Pilots should take full advantage of these training tools to
enhance system familiarization.

4.1 Unit Power On

Database......ccocveerireirenreennreiennreeisireeessreeesssane REVIEW EFFECTIVE DATES
RIS U = VERIFY OUTPUTS TO NAV INDICATORS
Self Test - TAWS Remote Annunciator:
PULL UP .ottt cervnr e e csssnsressssnnssresesnnes ILLUMINATED
TERR ...ttt stssss e e e ee s s anannaees ILLUMINATED
TERR IN/A .ooooeeeeeeeerertrreeeeeeeceeeessessesre e eeees s e s ansanennes ILLUMINATED
TERR INHB ......ovtiiiieeeeececttteeecirreeeecrree s cesesssaeseseenns ILLUMINATED
Self Test - GPS Remote Annunciator:
VLOC ...ttt ceerereereesessereeeessssesssesesasaresssssans ILLUMINATED
GPS e e e e aaae e ILLUMINATED
LOLOFINTG .ttt ee e aaenee e ILLUMINATED
TERM ...ttt certnrree s seseseese s nsrressessnsnnessenanns ILLUMINATED
WP T e cr et e s aban e e sssrar s eesaans ILLUMINATED
APR ..ttt e st se s aaraee s ILLUMINATED
MGttt cs s e eeseabbsessesteaessans ILLUMINATED
SUSP 08 OBS......eeee ettt cssreerecessreee e s sasenesees ILLUMINATED

Telephone Audio, if equipped:
Pilot, Co-pilot, Passenger........ccccoceeveremreceeccmruesresereneeseesesensens DEACTIVATED

4.2 Before Takeoff
System Messages and ANNUNCIALOTS.....c.cveeeveeerreeesreesisreseeeesiaerns CONSIDERED
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4.3 HSI and EHSI Operation
If an HSI is used to display navigation data from the GTN the pilot should rotate
the course pointer as prompted on the GTN.

If an EHSI is used to display navigation data from the GTN the course pointer
may autoslew to the correct course when using GPS navigation. When using
VLOC navigation the course pointer will not autoslew and must be rotated to the
correct course by the pilot. For detailed information about the functionality of
the EHSI system, refer to the FAA approved Flight Manual or Flight Manual
Supplement for that system.

CAUTION
The pilot must verify the active course and waypoint for each
flight plan leg. The pilot must verify proper course selection
each time the CDI source is changed from GPS to VLOC.

4.4 Autopilot Operation
The GTN may be coupled to an optional autopilot, if installed in the aircraft,
when operating as prescribed in the LIMITATIONS section of this manual.

Autopilots coupled to the GTN system in an analog (NAV) mode will follow
GPS or VHF navigation guidance as they would with existing VOR receivers.

Autopilots that support GPSS or GPS Roll Steering in addition to the analog
course guidance will lead course changes, fly arcing procedures, procedure turns,
and holding patterns if coupled in GPSS mode.

CAUTION
The GTN cannot provide course deviation to the autopilot
for heading legs. Some autopilots do not allow the use of
GPSS when course deviation is not provided.

For autopilot operating instructions, refer to the FAA approved Flight Manual or
Flight Manual Supplement for the autopilot.
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4.5 Coupling the Autopilot during approaches

CAUTION
When the CDI source is changed on the GTN, autopilot
mode may change. Confirm autopilot mode selection after
CDI source change on the GTN. Refer to the FAA approved
Flight Manual or Flight Manual Supplement for the
autopilot.

Analog only autopilots should use APR mode for coupling to LNAV
approaches. Autopilots which support digital roll steering commands (GPSS)
may utilize NAV mode and take advantage of the digital tracking during LNAV
only approaches.

[0 This installation prompts the flight crew and requires the pilot to enable the
approach outputs just prior to engaging the autopilot in APR mode.

To couple an approach:
Once established on the final approach course with the final approach
fix as the active waypoint, the GTN will issue a flashing message

indication.
Flashing Message BUutton........cccceeerveereriverrecivenresienseeseseesssessenes PRESS
“Enable APR Output” Butfon ........ccccceeveeeeeereeeniereerneecieecceeeennn. PRESS

If coupled, Autopilot will revert to ROL mode at this time.

AUtopilot....cocviveincininiiecee ENGAGE APPROACH MODE

[0 This installation supports coupling to the autopilot in approach mode once
vertical guidance is available.

To couple an approach:
Once established on the final approach course with the final approach
fix as the active waypoint, the GTN will enable vertical guidance.

Vertical GUIdAnCe ...ueeeeeervieevneeeeeereeenerereereees CONFIRM AVAILABLE
AUtopilot.....ccoueeevueeeceeecreeeeeeereeee, ENGAGE APPROACH MODE

[0 The installation does not support any vertical capture or vertical tracking,
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4.6 Telephone & SMS Text (Optional)

Audio from the GSR 56 Iridium datalink is routed through your aircraft’s audio
panel Audio from the GSR 56 must be deactivated (turned off) unless making a
phone call. The primary indication of an incoming phone call or SMS text are
the visual indications on the GTN.

Section 5. PERFORMANCE

No change.

Section 6. WEIGHT AND BALANCE

See current weight and balance data.
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Section 7. SYSTEM DESCRIPTIONS

7.1  Pilot’s Guide

The Garmin GTN 6XX or GTN 7XX Pilot’s Guide, part number and revision
listed below, contain additional information regarding GTN system description,
control and function. The Pilot’s Guides do not need to be immediately available
to the flight crew.

* GTN 6XX Pilot’s Guide P/N 190-01004-03 Rev C or later
e GTN 7XX Pilot’s Guide P/N 190-01007-03 Rev C or later

7.2 Leg Sequencing

The GTN supports all ARINC 424 leg types. Certain leg types require altitude
input in order to sequence (course to altitude, for example). If a barometric
corrected altitude source is not interfaced to the GTN, a popup will appear
prompting the flight crew to manually sequence the leg once the altitude
prescribed in the procedure is reached.

[0 This installation sas a barometric corrected altitude source. The GTN will
automatically sequence altitude legs.

[0 This installation does not have a barometric corrected altitude source. The
flight crew will be prompted to manually sequence altitude legs.

7.3  Auto ILS CDI Capture
Auto ILS CDI Capture will not automatically switch from GPS to VLOC for
LOC-BC or VOR approaches.

7.4 Activate GPS Missed Approach

[0 This installation will autoswitch from VLOC to GPS when the “Activate
GPS Missed Approach” button is pressed.

L1 This installation will not autoswitch from VLOC to GPS when the “Activate
GPS Missed Approach” button is pressed. The pilot must manually switch
from VLOC to GPS if GPS guidance is desired after the missed approach
point.
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7.5 Terrain Proximity and TAWS
* The Obstacle Database has an area of coverage that includes the United
States and Europe, and is updated as frequently as every 56 days.
* To avoid unwanted alerts, TAWS may be inhibited when landing at an
airport that is not included in the airport database.

NOTE
The area of coverage may be modified as additional terrain
data sources become available.

[0 This installation supports Terrain Proximity. No aural or visual alerts for
terrain or obstacles are provided. Terrain Proximity does not satisfy the
TAWS requirement of 91.223.

[0 This installation supports TAWS B. Aural and visual alerts will be provided.
This installation does support the TAWS requirement of 91.223.

7.6 GMA 35 Audio Panel (Optional)

The GTN 725 and 750 can interface to a GMA 35 remotely mounted audio panel
and marker beacon receiver. Controls for listening to various radios, activating
the cabin speaker, clearance playback control, and marker beacon are accessed
by pressing the “Audio Panel” button on the GTN display screen. Volume
controls for the audio panel are accessed by pressing the “Intercom” button on
the GTN display screen.

7.7 - Traffic System (Optional)

This system is configured for the following type of traffic system. The Garmin
GTN 6XX or GTN 7XX Cockpit Reference Guide or Garmin GTN 6XX or
GTN 7XX Pilot’s Guide provides additional information regarding the
functionality of the traffic device.

No traffic system is interfaced to the GTN.

A TAS/TCAS 1 traffic system is interfaced to the GTN.

A TIS traffic system is interfaced to the GTN.

A TCAD traffic system is interfaced to the GTN.

A Garmin GDL 88 ADS-B traffic system is interfaced to the GTN.

A Garmin GDL 88 ADS-B traffic system is interfaced to the GTN. The
GDL 88 ADS-B traffic system is also interfaced to an on board traffic
system.

0 O O Y
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7.8 StormScope® (Optional)

When optionally interfaced to a StormScope® weather detection system, the
GTN may be used to display the StormScope® information. Weather
information supplied by the StormScope® will be displayed on the StormScope®
page of the GTN system. For detailed information about the capabilities and
limitations of the StormScope® system, refer to the documentation provided with
that system.

Heading Up mode:
If the GTN system is receiving valid heading information, the StormScope® page

will operate in the heading up mode as indicated by the label “HDG UP”
presented at the upper right corner of the display. In this mode, information
provided by the StormScope® system is displayed relative to the nose of the
aircraft and is automatically rotated to the correct relative position as the aircraft
turns.

Heading Not Available mode:

If the GTN system is not receiving valid heading information, either because a
compatible heading system is not installed, or the interfaced heading system has
malfunctioned, the StormScope® page will continue to operate without a heading
source and indicate “HDG N/A” in the upper right corner of the GTN display. In
this mode, information provided by the StormScope® system is displayed relative
to the nose of the aircraft but is not automatically rotated to the correct relative
position as the aircraft turns. When operating in this mode, StormScope® strikes
must be cleared after each turn the aircraft performs.

7.9 Power
* Power to the GTN is provided through a circuit breaker labeled NAV/GPS
(1/2).
* Power to the optional GTN COM is provided through a circuit breaker
labeled COMM (1/2)
* Power to the optional GMA 35 is powered through a circuit breaker labeled
AUDIO.

7.10 Databases

Database versions and effective dates are displayed on the start-up page
immediately after power-on. Database information can also be viewed on the
System — System Status page.

The Obstacle Database coverage area includes the United States and Europe.
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7.11 External Switches

External switches may be installed and interfaced to the GTN. These switches
may be stand alone, or integrated with a TAWS or GPS annunciator. Table 4
lists the switches and function they perform:

Switch Label Function

CDI Toggles between GPS / VLOC sources. This
switch may be part of an external annunciator
panel.

COM CHAN DN Toggles down through the preset com
frequencies.

COM CHAN UP Toggles up through the preset com frequencies.

COM RMT XFR Transfers the com active / standby frequencies.

NAV RMT XFR Transfers the nav active / standby frequencies.

OBS Performs an OBS or SUSP function. This switch

is part of an external annunciator panel and is
placarded with the following: “Green OBS
indicates OBS or SUSP mode — GTN
annunciator bar indicates which is active. Push
OBS button to change OBS or SUSP mode.”
OBS/SUSP Performs an OBS or SUSP function.

TERR INHB Toggles the TAWS Inhibit function on/off. This
switch is part of an external annunciator panel.
The terrain display is still presented if TAWS is
Inhibited.

Table 4 — External Switches
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7.12 Airspace Depiction and Alerts

The GTN aides the flight crew in avoiding certain airspaces with Smart Airspace
and airspace alerts. Smart Airspace de-emphasizes depicted airspace that is not
near the aircraft’s current altitude. Airspace Alerts provide a message indication
to the flight crew when the aircraft’s current ground track will intercept an
airspace type that has been selected for alerting.

NOTE
Smart Airspace and Airspace Alerts are separate features.
Turning on/off Smart Airspace does not affect Airspace
Alerts, and vice versa.

7.13 GDL 88 ADS-B Traffic System Interface (Optional)

The GDL 88 is an ADS-B traffic system that can interface to the GTN. The nose
of the ownship symbol on both the GTN main map page and dedicated traffic
page serves as the actual location of your aircraft. The center of the traffic target
icon serves as the reported location for the target aircraft. Motion vectors for
traffic may be displayed in either absolute or relative motion. The location of the
traffic targets relative to the ownship are the same, regardless of the selected
motion vector.

Absolute motion vectors are colored either cyan or white, depending on unit
configuration. Absolute motion vectors depict the reported track of the traffic
target referenced to the ground. An absolute motion vector pointed towards your
ownship symbol does not necessarily mean the traffic target is getting closer to
your aircraft.

Relative motion vectors are always colored green and depict the motion of the

- traffic target relative to your ownship symbol. The direction the traffic target is

pointed may vary greatly from the motion vector and a target may be getting
closer to your aircraft independent of the direction the target is pointed. A green
relative motion vector pointed towards your ownship indicates that the traffic
target is converging on your aircraft.

If more than one target is occupying the same area of the screen, the GTN will
combine the two or more traffic targets into one traffic group. The presence of an
asterisk to the left of a target indicates that traffic has been grouped. The
highest priority traffic target in the group is displayed to the pilot. When applied
to airborne targets the asterisk will be displayed in white or cyan depending on
the traffic depiction color used in the installation. The asterisk will be brown for
grouped ground targets. The asterisk will not turn amber, even if an alerted
target is included in the group.

An alerted target may be placed in the same group as non-alerted targets. In this
case, the alerted target will be displayed. Two alerted targets will not be placed
in the same group. All alerted targets will be displayed on the screen.
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Traffic targets displayed on the dedicated traffic page may be selected in order to
obtain additional information about a traffic target or to view all targets in a
grouped target. When a grouped target is selected, the “Next” button on the
dedicated traffic page will cycle through all targets located in close proximity to
where the screen has been touched.

7.14 GWX 70 Weather Radar (Optional)

The GWX 70 Weather Radar uses Doppler technology to provide advanced
features to the flight crew such as turbulence detection and ground clutter
suppression. These features that rely on Doppler technology are only supported
by GWX 70 units that have a 12 inch antenna or lager. Turbulence detection is
only supported at display ranges 40-160 nautical miles.

NOTE
Turbulence detection does not detect all turbulence,
especially that which is occurring in clear air. The display of
turbulence indicates the possibility of Severe or greater
turbulence, as defined in the Aeronautical Information
Manual. ' '

7.15 Charts (Optional) _

The GTN 750/725 can display both procedure charts and weather data on the
main map page at the same time. When datalinked Nexrad or Precipitation is
overlaid on the main map page, the weather data is displayed below an overlaid
procedure chart. When airborne weather radar is overlaid on the main map page,
the radar data is displayed above an overlaid procedure chart.

7.16 Transponder Control (Optional)

The GTN can be interfaced to a Garmin transponder for control and display of
squawk code, mode, and additional transponder functions. The activation of the
“Enable ES” button on the transponder page does not indicate the aircraft is in
full compliance with an ADS-B Out solution in accordance with TSO-C166b
(1090ES). Consult your transponder documentation for additional information.
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OPERATING INSTRUCTIONS

. Features
1. Instrumerits:

The Electronics International line of single andk multi-channel instruments offer the following features:

A. Digital Display - The digital display allows you to read absolute temperatures at a glance. It does

_ not require interpretation of dials or tic marks. In a short period of time you will be come familiar with
the normal operating temperatures of your engine. Abnormal temperatures will be easy to spot. The
digital display is easily viewable in direct sunlight. Ifthe instrument backlight has been permanently
powered up (as recommended), the digital display will be easier to see during low ambient hght condi-
tions and at night.

B. 1 Degree Resolution - The digital display resolves temperatures to 1 degree. This allows you to
interpret trends quickly. This can be very helpful in diagnosing problems and leaning your engine.
Also, any unit may be ordered to display in degrees F or degrees C.

C. 1/2% Accuracy - Electronics International instruments are not affected by shake, shock, vibration,
tilt, stick-slip, bearing wear, spring wear, lead resistance, probe resistance, magnetic fields or the many
other factors that plague analog instrument accuracy. All E.I instruments are temperature compensated
to read cabin temperature when a probe is disconnected. E.I. instruments should never need
recalibration. Carburetor and outside air temperatures are measured on precision channels. Ifa
non-precision channel (i.e., EGT, CHT, etc.) is used to measure Carb. Temp or OAT there can be
a several degree temperature error. A precision channel uses a single yellow connector.

D. Flexibility - Electronics International instruments are compatible with any type K ungrounded
probe. This means any instrument, regardless of what is printed on the front panel (EGT, CHT, OAT,
etc.), will work with any of our probes (i.e., an OAT channel can read EGT or CHT probes accurately).
Also, lead resistance does not affect the accuracy of these units. You may use any length extension
cable between the unit and the probe without affecting the accuracy of the instrument.

E. Upgradable - Any single channel EGT and/or CHT unit may be upgraded to a full multi-channel
analyzer by simply adding a remote switch to the system. The instruments, remote switches, extension
cables and probes were designed in a modular fashion with slip-on connectors. This means a remote
sw1tch may be added.to your eXIStmg system by sxmply mountmg it into yOur 1nstrument panel mstall»

Ice Zone Wammg nght Only avaﬂablc on
.the Carb. Temp/OAT mstmments

- Dlgltal Display.

Selector watch



Operating Instructions - S : : EGT's

2. Remote Switches:

A remote switch may be connected to any channel on any Electronics Intemational
Instrument. This gives the instrument multi-channel capability. There are two types
of remote switches available, single deck and double deck. If a single deck four
channel remote switch (RS-4-1) is connected to the EGT channel on an EC-1, the
instrument would be capable of measuring four EGT's and one CHT. The remote
switch will select which EGT channel would be displayed on the EC-1 instrument
when the instruments selector switch is placed in the EGT position. If a double deck
four channel remote switch (RS-4-2) is connected to the EGT and CHT channels on
an EC-1, the instrument will be capable of measuring four EGT's and four CHT's.
The EC-1 will select wether EGT or CHT will be displayed. The Remote Switch
will select which channel will be displayed.

Instrument displaying
EGT for channel #2.

EGT's

- 1. Leaning:

You will want to lean your engine in cruise. A rich running engine wastes fuel needlessly and tends to run
rough. This creates vibration, which causes deterioration of engine accessories and engine mounts. Also,
proper leaning at cruise and during descent means less spark plug fouling, longer life for the plugs, reduced
maintenance costs and considerable fuel savings. Furthermore, good leaning techniques result in cleaner
combustion chambers with fewer lead salt deposits on the pistons and exhaust valves. Under certain condi-
tions, these deposits invite preignition and higher maintenance costs. Proper leaning at cruise during cool or
cold weather aids in raising engine and oil temperatures to desirable minimums in order to evaporate the
water and acids out of the oil. Water and acids attack the insides of an engine, causing rust and corrosion.

To properly lean your engine using a multi-channel analyzer perform the following steps:

A. Rough Leaning: Select the hottest EGT cylinder. Adjust the mixture control from the full rich
position to a leaner setting that results in a slight drop in engine RPM or to a setting near peak EGT, as
dictated by expenenGE‘ “The mixture control should be left at'this setting until the EGT’s stabilize. It
B wﬂl take“about 2%secornids for the temperatures to stabilize within 1'F. This lag is due to the combus-
7 tion walls'and piston domes’increasing in temperature, which affect the combustion and exhaust gas
temperatu?es -To correctly lean an engine you must wait for the'engine to thermally stabilize.
““Tie$s sensitive gaugés ‘will not pick up these subtle changes Wthh are 1mportant in leaning and diag-
: ‘hosmg problems. - ’ SRR
: e
B. Precision Leaning: Again select the hottest EGT cylinder. This cyhnder may be different than the
one you started with. This is the cylinder on which you should perform your precision leaning. Again,
start leaning, making only very small adjustments and waiting 3 to:5 seconds between adjustments. As
- e N T :
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you approach peak, the exhaust gas temperature will rise much slower until it starts to decrease. When
this happens you have reached peak EGT. The 1'F resolution of the digital display. will be invaluable
in helping you precisely detect peak EGT.

C. Finding The Cylinder That Peaks First: For most engines Step B (Precision Leaning) will result
in a properly leaned engine. If you find this to be the case with your engine, this step will not be
necessary. But if you want to verify that you have leaned to-the cylinder that peaked first and your
engine is operating properly, perform the following with the cylinder found in step B at peak EGT.
Slightly enrich the mixture and quickly step through each cylinder. Any cylinder that shows a rising
temperature is a leaner cylinder. Check that this cylinder does not rise more than 15°F before it starts
decreasing in temperature. If a cylinder rises more than 15°F it may have a problem.

When installing a single channel EGT instrument in an aircraft there is no guarantee that the probe is in-
 stalled on the leanest cylinder. Every engine operates a little differently. For the same make and model of

engine installed in the same type of aircraft there can be differences between the leanest cylinders. Further-

more, there can be a difference between operating temperatures and the temperature spread between cylin-

ders. Every engine has its own unique operating temperatures. To properly lean your engine using a single
" channel EGT unit perform the following steps:

A. Rough Leaning: Adjust the mixture control from the full rich position to a leaner setting that

results in a slight drop in engine RPM or to a setting near peak EGT, as dictated by experience. The

mixture control should be left at this setting until the EGT’s stabilize. It will take about 20 seconds for
o the temperatures to stabilize within 1'F. This lag is due to the combustion walls and piston domes
— increasing in temperature and, therefore, affecting the combustion and exhaust gas temperatures. To

correctly lean an engine you must wait for the engine to thermally stabilize. Less sensitive gauges
will not pick up these subtle changes, which are important in leaning and diagnosing problems.

B. Precision Leaning: Again, start leaning, making only very small adjustments and waiting 3 to 5
seconds between adjustments. As you approach peak the exhaust gas temperature will rise much slower
until it starts to decrease. When this happens you have reached peak EGT. The 1'F resolution of the
digital display will be invaluable in helping you precisely detect peak EGT. You will then need to
enrichen the mixture for an EGT reading 30 'F lower than peak to insure there is no cylinder operating
on the lean side of peak EGT.

If your.engine runs rough before peak EGT;is reached, note the temperatuge.reading on thg,E(_f‘rT
instrument, When an engine starts to run rough (not when it loses power; but-actually runs rough) the
leanest cylinder has gone past peak EGT by 30 to 50 degrees F. The leanest cylinder is.Jean misfiring
causing the engine to run rough.. From this point enrichen the mixture to obtain.a 50 degrees Edower
EGT from the noted temperature: <This-will set the leanest cylinder slightly.on the rich side of peak
EGT. The rest of the cylinders will be running richer than the leanest by an amount dictated by the
temperature spread for your engine. With this method you can reasonably lean an engine even when
the probe has not been mounted on the leanest cylinder. '

Electronics International's unique stable display allows you to precisely lean to peak EGT orto a spéé:iﬁc
temperature below peak for most engines. Peak EGT with a float-type carbureted engine is frequently a
vague point because of the fuel/air distribution issues in these lower horsepower engines. As a result, these
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engines tend to operate smoother at 25°F on the rich side of peak EGT. Fuel-injected engines will provide a
more precise peak. Most engines normally operate within an EGT range of 1300°F to 1600°F at cruise

pOWwer.

Some engine manufacturers allow leaniiig to peak'EGT at 75% power and below on their direct drive

normally aspirated engines. For your engineé, check the engine manufacturer’s recommended proce-
dures. It is not recommended to lean to peak EGT above 75% power settings. The richer mixture is

needed to cool the combustion temperatures and keep the anti-knock capability of the fuel high enough to
prevent detonation from occurring at the higher power settings.

2. EGT Diagnostics:

Since the EGT is directly related to the combustion temperature, it is an indication of the engine’s ability to
produce power. If the engine is not producing the correct amount of power, the EGT instrument can be a
very valuable troubleshooting tool as well an early warning system before engine failure occurs. With 1‘F

- resolution, our digital EGT instruments will react to the slightest changes in the combustion process.. To
detect a problem, become familiar with your engine’s normal EGT readings during run-up, climb, cruise and
descent. Any difference from the norm can be a sign of trouble.

During normal operation the EGT will stabilize to 1°F for a given throttle and mixture setting. If it does not

stabilize, this can also be the first sign of trouble. With rate and trend information being displayed instanta-

neously and with temperatures being read to 1‘F, few problems can escape the pilot flying one of Electronics
International’s analyzer systems. The following is a list of EGT/CHT symptoms and possible problems:

Symptom

One EGT reads abnormally high. The correspond-
ing CHT reads lower than normal.

One EGT reads abnormally high. The correspond-
ing CHT reads higher than normal.

One EGT reads abnormally low.

' N
High CHT’s and/or high EGT’s on all cylinders.

High EGT’s and/or low CHT’s on all channels.

Jumpy readings on one channel.

Possible Problem

- Burned valve or broken ring, defective plug, plug

wire or mag.

Plugged injector, intake leak.

Over-sized injector, restricted exhaust, broken or
léaky exhaust header.

Excessive leaning with power settings over 75%.
Detonation due to bad fuel. Closed or restricted
cowl flaps. Missing or loose baffling.

Timing problem or defective mag.

This is not an engine problem. Check all connec-
tions and the probe for proper operation. See
Troubleshooting Section of this manual.
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It is not necessary to contmually monitor the EGT’s in order to detect a problem. Most problems worsen
over a period of time and can be easily detected before they become a safety hazard by thoroughly checking
the EGT readings at run-up and once or twice during a ﬂlght

CHT's

1. CHT Operation:

The Cylinder Head Temperature (CHT) instrument helps the pilot protect his engine against the threat of
excessive heat. Most general aviation aircraft monitor the hottest CHT, as determined by extensive flight
tests done by the airframe manufacture. Minimum in-flight CHT should be 150°F, and maximun in most
direct drive normally aspxrated Avco Lycoming engines is SO0°F. ‘Some of the higher powered more - -
complex engines have a limit of 475°F. Although these are minimum and maximum lirits, the pilot should
operate the engine at more reasonable temperatures in order to achieve the expected overhaul life of the
powerplant. It would be normal during all-year operations in climb and cruise to see cylinder head tempera-
tures in the range of 350°F to 435°F.

Sudden cooling of the CHT (known as shock cooling) is a problem that is common with aircraft engines. -
This is caused by fast descents with little or no power and rich mixtures. This may result in bent pushrods
due to exhaust valves sticking, burned valves, spark plug fouling, broken piston rings, cracked cylinders at
the spark plug and valve ports and warped exhaust valves. To avoid these problems, do not allow the CHT
to cool more rapidly than 1°F every 3 seconds durmg in- ﬂlght operation. This can be easily detected with
our 1°F digital dlsplay ’

During climbs, the cylinder head temperatures will rise rapidly until the heat absorbed by the combustion
walls is dissipated out the engine’s cooling fins. At this point, the CHT will stabilize. Any change in
throttle, mixture, cowl or airspeed will affect the CHT and the rate at which it will change. Sincé rate and
trend information can be easily interpreted from our digital display, changing any one of these parameters to
stabilize, slow or reduce the CHT is possible with almost immediate results. Our digital instrument takes
the guesswork out of controlling your CHT.

2. CHT Diagnostics:

N
The source of heat in an engine is from the combustion of the fuel/air mixture producing temperatures of ..
approximately 4000°F. Some of this heat energy goes into heating the cylinder heads through radiation and
conduction. This heat is sinked away from the engine by the air flow over the cylinder heads. When the
heat being generated in the cylinder heads equalizes with the heat being sinked away, the cylinder head
temperature will stabilize. ‘If a problem arises in the combustion chamber or in the ability of the cooling
system to sink away heat, the CHT’s will be affected. To detect a problem, become familiar with your
engine’s CHT operating temperatures during run-up, climb, cruise and descent. Any differences from
normal can be a sign of trouble. - -
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Continuous change in the CHT can also be a sign of trouble. Because of the large thermal mass of the
engine, the CHT s change slowly after the initial climb. Any continuous change in one or all of the CHT’s
after this initial climb can be the sign of trouble. The rate and trend of this change can easily be detected
with Electronics International’s 1°F resolution digital display. This information allows the pilot to make
changes in flight attitude or engine operation and see the effects almost instantaneously.

Carburetor Temperature

Venturi affect and atomization of fuel can cause temperatures in the carburetor to drop 30’F or more. When
the atmospheric conditions are right for the aircrafts’ current flight altitude (moderate to high humidity), the
moisture in the carburetor venturi can freeze quickly. Within minutes ice can choke off the venturi and the
engine will stop with little warning. :

When Carb. Temp. is selected on the Electronics International Carb. Temp. instrument, the carburetor
temperature is continuously monitored and the ““Ice Zone’’ warning light over the display is activated for
that channel. The ““Ice Zone’’ warning light is only active for the channel selected. At 39°F (before ice can
form in the venturi of the carburetor) the ““Ice Zone’” warning light will light up. ‘When this happens, apply
carburetor heat, making small adjustments to bring the carburetor temperature above 39°F, thereby avoiding
any possible carburetor icing condition. An additional benefit of running carburetor temperatures 9°F above
freezing is improved atomization of the fuel which results in fewer lead deposits, cleaner plugs and better
economy. If the carburetor temperature is below 10°F the ““Ice Zone”” warning light will go off. Below
10°F there is not enough moisture in the air to form ice in the carburetor.

The ““Ice Zone’’ warning light has the advantage of catching your attention without having to continuously
monitor the unit. At night this light may be too bright. An LED Intensity Control Line is provided which -
may be connected to the aircraft panel theostat. When the instrument panel lights are tumed up the “‘Ice
Zone’’ warning light will dim.

Monitoring carburetor temperature to 1’F can also help with hard to start engines. If the engine becomes
flooded and fuel starts to drip from the carburetor, the unit will display a drop in carburetor temperature as
the fuel starts to evaporate. If the engine backfires and a fire starts in the venturi, the unit will display a
rapid rise in the carburetor temperature. The carburetor probe is rated for 700°F, so probe damage is not
likely. ‘

Outside Air Temperature

The Electronics International OAT instrument has three features that make it a valuable tool when measuring
outside air temperatures. The first of these features is its superior accuracy and linearity over conventional
gauges. Outside air temperatures have a big affect on your aircraft’s ability to lift and on engine horse-
power. Accurate OAT readings are essential if you are looking for maximum performance from your
aircraft.



The second valuable feature is the instrument's ability to detect small temperature changes (1°F). This gives
the pilot rate and trend information (in what direction and how fast the temperatures are changing) at a
glance. This is valuable for detecting changing atmospheric conditions and avoiding thunderstorms and
icing conditions. It can also help to find cooler flying conditions in warm weather.

The third feature is the instrument's Ice Zone Warning Light. This light will come on when the OAT drops
to 39°F and stays above 10°F. This feature can be very useful to a pilot by warning him of the possibility of
structural ice if weather conditions are right.

The Electronics International OAT instrument resolves outside air temperatures to 1°F and is very sensitive
to air temperatures changes. For this reason, when the OAT probe is in still air and near a heat source, such
as hot asphalt, a hangar heater, etc., the unit will read the actual temperature to which the probe is subjected.
When the engine starts and there is a flow to air over the probe, the unit will read the air temperature accu-
rately and display changes quickly.

INSTALLATION INSTRUCTIONS ~

1. Important Information and Initial Check Out:

A. The installer and aircraft owner must read the Warranty before starting the installation, There is
information in the Warranty that may alter your decision to install this instrument. If you do not accept the

terms of the Warranty, do not install this instrument.

B. If you aré not an FAA Certified Aircraft Mechanic familiar with the issues of installing aircraft EGT,
CHT, Carb Temp and/or OAT instruments, Do Not attempt to install this instrument, The installer should
use current aircraft standards and practices to install this-instrument (refer to AC 43.13).

C. Check that any necessary FAA Approvals (STC's, etc.) are available for your aircraft before
starting the installation. STC's are located at the back of this manual.

D. Read the entire Installation Instructions and resolve any issues you may have before starting the installa-
tion. This may eliminate any delays once the installation is started.

E. THIS INSTALLATION MAY REQUIRE SOME PARTS UNIQUE TO YOUR AIRCRAFT
THAT ARE NOT SUPPLIED IN THE KIT. Acquire all the parts necessary to install this instrument
before starting the installation.

F. Check that the instrument make and model are correct before starting the installation.

G. Before starting the installation make sure the unit will fit in the location you intend to install it without
obstructing the operation of any controls.
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Installation Instructions ‘ 2. CHT Probe Installation

H. If this instrument is to replace an existing unit in the aircraft, it is the installer's responsibility to.move or
replace any existing instruments or components in accordance with FAA approved methods and procedures. -
The following Installation Instructions do not cover moving or the removal of any existing instruments or

components.

2. CHT Probe Installation:

A single CHT probe should be placed on the hottest cylinder. ‘Ina 6-cylfnder engine this would be one of
the center cylinders. On a 4-cylinder engine this would be one of the back cylinders.

If a second CHT probe is to be installed it should be placed on one of the front unobstructed cylinders. This
will allow the unit to detect shock-cooling.

Most engines have a port just below the lower spark plug for the CHT probe. If your engine has a primary
CHT probe in one of the cylinders, do not remove it. Select another cylinder for your probe. If you’re

putting a CHT probe on every cylinder use our P-102 Gasket CHT Probe for secondary readings on your
primary cylinder. ‘

3. EGT Probe Installation:

A single EGT probe should be installed in the exhaust stack of the leanest cylinder. Each engine has its own
characteristics and the leanest cylinder can be different from aircraft to aircraft. As a general rule, the leanest
cylinder is one of the back cylinders on a carbureted engine and one of the center cylinders on a fuel-injected

engine.

Look at each exhaust stack and determine th t location at which all of the EGT probes can be mounted at
the same distance down from the exhaust ports. The ideal location is 1 1/2", but ease of installation should
prevail. Drill a 13/64" diameter hole in each exhaust stack. Insert the probe and tighten the hose clamp. As
the hose clamp is heated and cooled, it will become loose as it conforms to the exhaust stack. After the first
10 hours of operation, each hose clamp should be retightened.

IMPORTANT NOTE: For Cessna 210’s or any aircraft using a slip joint in the exhaust system, install the

EGT probes ABOVE OR BELOW THE SLIP JOINT. Installing a EGT probe in the slip joint can damage
the probe. A o

4. Carb Temp Probe Installation:.

Remove the threaded plug located in the carburetor housing just below the throttle valve. Install the Carbu-
retor Temperature Probe in this hole using a lock washer. Care should be taken not to over-tighten the probe
and strip the threads in the carburetor housing.

If your carburetor does not have a factory tapped hole, remove the carburetor from the engine. Drill out the
lead plug located just below the throttle valve with a 7/32 drill and tap this hole with a 1/4 x 28 tap. Re-
s"from the interior and exterior of the carburetor. Install the carburetor

move all burrs and metal shaving; T
temperature probe as outlined above." Reinstall the carburetor on the engine.
B85 o




