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Datum
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5,000
in-lb in-lb in-lb

Witx Arm = Moment 100 x 25 = 2,500
(Ib) x (in) = (in-b) 50 x 50 =2,500
Total = 5,000
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ltem Weight Arm Moment

Aircraft Empty Weight 2,100 78.3 164,430
Front Seat Occupants 340 85.0 28,900
Rear Seat Occupants 350 121.0 42,350
Fuel 450 75.0 33,750
Baggage Area 1 80 150.0 12,000
Total 3,320 281,430

281,430 + 3,320 =84.8
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EOMmBHMITEDL Z L ARV, HEETHEHRASR
7= LR CFNAEL %52Eﬁ%50ﬁ37§7%ﬁﬁ
LTE—AV FERETDHICIE, EELALNIC
TNNRE—A U NEHBETLITA T LA H— Jz7
M5 ECHEMRES L, R, BREE TGV TE—
AL NERET D, (MI0-TOMRES T 7 OFROERIT
NAay hEBFEHFOE—A L NEET, oI T
DE—A Y MIFLHETRESNL TS, )

Sample Loading Problem Weight (Ib) (iﬂﬂnﬂ%}
1. Basic empty weight (Use data pertaining
to aircraft as it is presently equipped)
includes unusable fuel and full oil 1,467 57.3

2. Usable fuel (At 6 Ib/gal)
= Standard tanks (40 gal maximum) 240 11.5
® | ong range tanks (50 gal maximum)
® [ntegral tanks (62 gal maximum)
= Integral reduced fuel (42 gal)

3. Pilot and front passenger (Station 34
to 46) 340 127
4. Rear passengers 300 218

5. Baggage area 1 or passenger on child’s
seat (Station 82 to 108, 120 Ib maximum) 20 1.9

6. Baggage area 2
(Station 108 to 142, 50 Ib maximum)

7. Weight and moment

2,367 105.2

B 10-6. #idEHLHDT—X
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Load Moment/1,000 (kilogram-millimeters)

0 50 100 150 200 250 300 350 400
I v » o o s v o s By o o s 0o v 0 o 0B oo o ol s o o 0l o 0o 0 08 50 0 o
= 200
400 5
/ - 175
350 // /{ L B2 galt*(234.7 liters -
340 60 gal (22 iters -_150
300 ! 7 - —
50 gal*1(189.3 Iiters) A - [2]
- . E
= Pg 125 §
] d : 5
g 260 ' 42 gal i :;;,(ﬂésnilers) = g
g 40 gal*(189.3 nefs '_100 =
C— - E
= - =]
% o g
3 . 75 =
'g - g
- - 50
Maximum Usable Fuel [T *
* Standard tanks -
** Long range tanks = 2§
*** Internal tanks -
T
5 10 12.7 15 20 25 30
Load Moment/1,000 (inch-pounds)
& 10-7. ifE2Z >
Loaded Aircraft Moment/1,000 (kilogram-millimeters)
600 700 800 900 1,000 1,100 1,200 1,300
1 1 1 1 L L] 1 L] L) L] 1 1] L] 1 L] L) 1 L] L 1 L] 1 " 1 1 L] L] " 1 L] L] 1 " L L] n L] " 1 n
~1,100
2,400 Vi -
2,367 | ]-
AL 1 050
2,300 /I -
q n
/ a =
@ 2,200 Pz -1,000 £
c v 5 g
=3
g - ]
< 2,100 - 950 =
= = =
> - %
= 2,000 D =
= - 900 3
o - c
2 - o}
Z 1,900 - =
E - 850 <
S 1,800 - g
4 = 800 4
1,700 E
- 750
1,600 E
- 700
1,500
45 50 55 60 65 70 5 80 85 90 95 100 105 110
105.2
Loaded Aircraft Moment/1,000 (inch-pounds)

B 10-8. CGE—X> pr~Nz—
10-8




INEETATLAILICETLES, EREE—2Y FAHRK
FEL, CGTrAm—T 7T IR E—AY R, FRARBL O T 7 R L [ CFE A

O O EF]I< o

MBT N —TFNTEETD  FT5, HREBEIL, A— D —RNRET 2R 5N

LE . MERIIRENTHEE SN TWD, 20T 7V Cng, & 10-91F. FEZFTORICHESSERL B
IRENTHEBE SN TS, BEOHEOFHTHD, ZORBETIE, RERE2,7998

DOFEHOETIX,

fize

REE—RA L 12278/ 100152 DERDIRENTH 5.

'_ Y
Occupants Minimum | Maximum
Usable Fuel Weight | Moment | Moment
Front Seat Rear Seats 100 100
Main Wing Tanks Arm 76 Arm 85 Arm 121
&) Py— Morment 2,400 | 1,848 2,067
] TG Weight —_— Weight —_— 2,410 1,856 2,065
Gallons | Weight === 2,420 | 1,863 2,074
120 102 120 145 2,430 1,871 2,083
5 30 22 130 110 130 157 2,440 | 1,879 2,091
10 60 45 140 119 140 169 2,450 | 1,887 2,100
15 90 68 150 128 150 182 2460 | 1,894 2,108
20 120 90 160 136 160 194 2470 | 1.002 2117
25 150 112 170 144 170 206 2480 | 1,911 2125
30 180 135 180 153 180 218 2,490 1,921 2134
35 210 158 190 162 190 230
40 240 180 200 170 200 242 2,500 | 1,932 2,143
44 264 198 2,510 | 1,942 2,151
2,520 | 1,953 2,160
2,530 | 1,963 2,168
< 974 2,176
w
£ =
<
: 1
Z
=
3 BAGGAGE
0 7] - 2,037 2,224
2,610 | 2,048 2,232
2,620 | 2,058 2,239
| Minimum [Maximum|| 2,630 | 2,069 2,247
*0il Baggage or 5th || Weight | Moment | Moment | 2,640 | 2,080 2,255
Morment Seat Occupant || 100 100 2,650 | 2,090 | 2,263
Quarts | Weight | oSl Arm 140 ] 2,660 | 2101 2,271
100 2100 | 1,617 | 1,800 || 2,670 | 2112 2,279
10 19 5 .~ |Moment [| 2110 | 1625 | 1,808 || 2,680 | 2123 2,287
Weight —=&5— H 2120 | 1,632 | 1,817 | 2690 | 2133 2,295
*Included in basic empty weight 14 || 2,130 | 1,640 1,825
10 {2140 | 1648 | 1834 || 2700 | 2144 2,303
e 323 32 2150 | 1,656 | 1,843 || 2710 | 2155 2311
mpty Weight ~ 2, { 2160 | 1,663 | 1,851 2,720 | 2,166 2,319
MOM/ 100 > 1,554 40 5% W 2470 | 1671 | 1,860 | 2730 | 2477 | 2,326
& gg ;g H 2180 | 1,679 | 1,868 | 2740 | 2188 | 2,334
_— . | 2190 | 1686 | 1,877 | 2,760 | 2,199 2/342
Moment Limits vs Weight ' : ' . :
- . 70 v 2760 | 2210 | 2350
Moment limits are based on the following weight and 80 112 || 2200 | 1.604 1.885 2770 | 2221 2358
center of gravity limit data (landing gear down). 90 126 2210 | 1702 1894 2’ 780 2’232 2366
Weight Forward AFT 100 140 H 2000 | 1,709 | 1,903 | 2,790 | 2,243 | 2,374
Condition GG Limit GG Limit 110 154 1l 2230 | 1,717 | 1,911
2,950 Ib (takeoff 821 847 168 || 2240 | 1,725 | 1,920 |l 2,800 | 2254 2,381
gr 5lggcllg'|g) e g 7 2250 | 1,733 | 1,928 || 2,810 | 2,265 2,389
- - 2260 | 1,740 | 1,937 || 2,820 | 2,276 2,397
2,475 Ib or less 77.0 85.7 e 2270 | 1748 | 1,945 || 2830 | 2,287 | 2405
| 4 | & 2280 | 1,756 | 1,954 || 2,840 | 2,208 2,413
Sample Loading Problem Weight Moment 2,290 | 1,763 1,963 2,850 | 2,309 2,421
: - 2300 | 1,771 1,971 2.860 | 2.320 2,426
Basic empty weight 2,015 1,654 2310 | 1,779 | 1,980 || 2,870 | 2,332 2,436
Fuel main tanks (44 gal) 264 198 2320 | 1,786 1,988 2,880 2,343 2,444
*Front seal passengers 300 254 2330 | 1,704 | 1,997 || 2,800 | 2,354 2,452
. 2340 | 1,802 | 2006 || 2,900 | 2,365 3,460
Rear seat passengers 190 230 2350 | 1.810 | 2,014 || 2,010 | 2377 | 2468
Baggage 30 42 2360 | 1,817 | 2,023 || 2,920 | 2388 2,475
2370 | 1,825 | 2,031 2,030 | 2,399 2,483
2380 | 1,833 | 2,040 | 2940 | 2411 2,491
Total 2,799 | 2,278/100 2390 | 1.840 | 2048 | 2950 | 2422 | 2499
* Interpolate or, as in this case, add appropriate numbers.

p-

|
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RHAT4ITT7—LEFRALAER

K] 10-100%, DT — KA FF Oz a2 EH L HaE b
BHIMIEOHEDOY IV ThHD, ADOMEICIEDHEE
B EIZA T, 5HOF—2A L O LADEREL
BIiLs Z & 2R TIIWIT 22,

TORBEETOHE

B 10-11 1%, BREVE BN Y o O ze A i LB g
LEOMIBOHEOY TV TH D, T OFITIL, Mz
FEs 5 IRE 2 RNV B #2134,2407R > R THY . T
B o B E 44,4008 RARECTH S, REZE#H L
TRV ZEHE DR B H34,40078 R &8 2 TV =8
B, BEFZIIEDERS L CHEZ R KT ok E
BUTICTAXLERD D,

HEEDY T b, B, B&LUHIE

RA vy NI, EEOBE), B, 72 3HBICBE T
ALY Rl CE T 670, 72 & 203,
XA\ NSRS D B E SR N CRZEHS IS AE
W%, CGIREABLZ TWALZLICRMLS Z b D,

Z OREICHKTT D bl OV < R, Wi, &
FREZOWHFEBEITLETH D, Sy M,
WZef 2 L RITTIT S D DIV E R /MBS 7
FERETEDZLENDD, XA vy NI, iz 5o
LANCRBEIdT 25 2 & CREAAORENMEES NS Y
IMEHW TEDIMLENR DD, DO EITHELD
ERL S NIZFIE RN D0 d D,

BEDBE

HEDNO DG OROGINIZEBE L TH, MK
REREILDLRW, L, fitE—A LV MI BEE
NBENT 5 51 & IS U CEbT 5, EENHTS
BB L BEFE— AL M T S, BENER S
ICBEIT S L ARFE— AL MARHNT S, TE— A b
DOEAIT., BELT-EEOREIZHHT 5, %< Ot 2EH%
IR B L O FICRIERNS D720, ESx2—F
DHMIFICBE L CCGEEETE 5, BRIz E
. CG, BIUWRE—A L I OB T 258, #iL
VKRB — AV MRS ER CRET L Z LICEY,
(EEBE% D) #HrLWCCEFH T 5,

| Iltem Weight Arm | Moment }

Licensed empty weight 1,011.89 68.6 69,393.0
Qil (6 quarts) 11.0 -31.0 —341.0
Fuel (18 gallons) 108.0 84.0 9,072.0
Fuel, auxiliary (18 gallons) 108.0 84.0 9,072.0
Pilot 170.0 81.0 13,770.0
Passenger 170.0 81.0 13,770.0
Baggage 70.0 105.0 7,350.0
Total 1,648.9 122,086.0
CG 74.0

B 10-10. ~7 F XL L 7=t T DE L E B
10-10

ltem Weight | Arm Moment
Basic empty weight 3,230 |CG 90.5|292,315.0
Front seat occupants 335 89.0| 29,815.0
3rd & 4th seat occupants
forward facing 350 126.0| 44,100.0
5th & 6t seat occupants 200 157.0| 31,400.0
Nose baggage 100 10.0| 1,000.0
Aft baggage 25 183.0| 4,575.0
Zero fuel weight max 4,400 pounds
Subtotal 4,240 | CG 95.1 | 403,205.0
Fuel 822 113.0| 92,886.0

Ramp weight max 5,224 pounds
Subtotal ramp weight

* Less fuel for start,

5,062 |CG 98.0 | 496,091.0

taxi, and takeoff -24 113.0| -2,712.0
kaoiveight 5,038 |CG 97.9(493,379.0
Less fuel to destination -450 113.0|-50,850.0
Max landing weight 4,940 pounds 4,588 |CG 96.5| 442,520.0

Actual landing weight
*Fuel for start, taxi, and takeoff is normally 24 pounds.

B 10-11. 2 3310 TO S E B ONi 2 7] L 7>
A DEE BLOALE

HLOWEHE— AV MERET DL, EEEBEIL
TEEILELNDERITRDNDE—A L O E T
RB, 100K RN AT —3 g L300 b AT — 3
150ICBE LIz HET D, ZOBENICKY ., MEHD
BEET— AL FAY2,0001 F R REINT 5,

AT —3 3 150
DE—A L b =100 1b x 150 in = 15,000 in-Ib
AT — 330
DE—A L b =100 1b x 30 in = 3,000 in-1b

ME— A > Mk =[15,000 - 3,000] = 12,000 in-1b

F—RA L FOEETTOET—A L MTEBMTS (£
IXEEN% G CTIERLAIFICBE L GA I3 E T %)
ZEIZEy HLWERHTE— AV MERERETE S, KRIT,
HLOVE—RA L FERERTE ST, HTLWLCGERE
T5:

ARtE—RA b =
616,000 in-1b + 12,000 in-Ib = 628,000 in-1b

628,000 in-1b
8,000 Ib

CG= =785 1n

BENZLY ., CGIZAT— 3 78.5ICBENL -,



The change of GG is added to (or subtracted from when appropriate)
the original CG to determine the new CG:
77 + 1.5 =78.5 inches aft of datum

The shifting weight proportion formula can also be used to determine
how much weight must be shifted to achieve a particular shift of the CG.
The following problem illustrates a solution of this type.

Example }
Given:
Aircrafttotal weight . .. ... ... ... ... ... ... 7.800 b
CGstation. ... ... ... ... ... 815in
ARRCGlimit - .. . B0OS5 in

Determine how much cargo must be shifted from the aft cargo compart-
ment at station 150 to the forward cargo compartment at station 30 to
move the GG to exactly the aft limit.

Solution:
Weight to be shifted ACG
Total weight " Distance weight is shifted

Weight to be shiffed ~ 1.0in
7.800 Ib " 120in

Weight to be shifted = 651lb

AU a— = FE R S B LT &
DIHERRRRZS2 Z LN TE D, UL, BLN
BENd 2 I D A CGABEI T 5720, %
1TT&E %,

BEE DB E = ITHIR

%< OGO ERE L JOMEIL, EEOBINE
TIXHIIC L > TERE SN D, EBH LA 8 LWCG
EHEAL RECBRSLLTF =y 7 LT, TOMNBENH
BARENE DI D EMHRE LT NIE 2 5720, ZOFD
b FOMIE OB, BB RIT IRk 2 1
BL, FRUCLOBEBIZ 7 OBEENEDS & X1 LL
AT D, 1FEA O/, e 7 2CG
O IZEE L CEREFSNTWA, LT, BREtD
HEIZCGIZRE 728 %2 5 2 720,

EWOBIMETITRY EILIC L > T, FATRNCEE L
TR B2 WCCGEEOMENEL 5, Z OREIE,
BEIE— AV FEBDIHREIC L THIZATES T
HA 5, MBI R, B LARIT ORI E - 72,
HREBEZ OERNZBMOEY £ - 3 RE2HBEHT 55
B OWZEREDE LWCGDEER END 5,

Example 1 Example l
Weight shifted _ AGG (change of GG) Given:
Total weight ~ Distance weight is shifted Aircraft total weight . .. ... ... 6,860 Ib
CGstation. ... ... ... 80.0in
100 _ ACG
8,000 120 Determine the location of the GG if 140 pounds of baggage is added to
ACG = 15in station 150.

Solution:
Added weight ACG
New total weight ~  Distance between weight and old CG
140 b AGG

6,8601b+ 14016 ~ 150in - 80in

140 Ib ACG
7000l ~ 70in

CG 1.4 in aft

Add AGG to old GG
New GG =80in+14in=814in

Example
Given:
Aircraft total weight . 6,100 b
GG station. B00in

Determine the location of the GG if 100 pounds is removed from
station 150.

Solution:
Weight removed ACG
New total weight ~  Distance between weight and old CG
100 Ib _ ACG
6,100b-100lb ~ 150in-80in
100 Ib _AcG
6000lb  70in
ca = 1.2inforward

Subtract ACG from old GG
New CG =80in-12in=788in

FIR OB TIL, ACGIEHWCGIZRE LTS £ 7= 13
Ihb, EHLEITI DL FHEOERE(LIZXH L TCG
MEDI BT 2 0EETHET D Z L TCHWET
&5, CGREFIBE L TWDIEA. ACGITHVCG
WZBEMEN D, CGRRTHTICBEI L TWAH4E. ACGIE
HWCGMHE LGNS,

BEOFELED

S BOLE OREN THIZSH 2 B E+T 5 2 &1,
FATORZEIZE S TEHETHD, /" 2y ME, CGN
T34 FDOTXTOEMECTRRBINTZRENICHD Z
EEMERICLTIL R B0, R, NT A, CG,
BILOWIEHO L EMEICEE T 2 BMNEHRIZ OV T,
KEEDOWIZEM T 7 TV IZESE T HFAANY RT v I %
ST 5L,
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