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05.211 DESIGN AIRSPEM

f"'gmmtou ‘greater than .36 times the
velocity. - In Sases when the value of V. is based on
: tuﬁnalvolocity, in acéardance with t.ﬁe -above, ca.lcula— :

~ should be submttted.

s 1. : The valuea of the design airspeada aped.:tiod in
- CAR Table 05-2 are minimm values. In certain ocases
" 1t.may be desirable to use larger values; e.g., . = -
- utility typo gli.ders designed wnder Class IIT (see
. CAM 05.01) or high performance typé gliders designed
- under Class II.  (See CAM 05.70) regarding the -
~ possibility of accidentally exceeding the placerd
~.speed,) In order to provide for & high suto-winch
- %ow placard speed, it may be admbagedus to use
e highar dui@ glicﬁ.ng speed.. _ ‘

' i

_ 2. 'L'he k values speciﬁ.ed in. CAR Ta.blo 05-2 hav'e o
been determined on the basis of studies of the "clean-. -
‘ness" of current gliders. The values of k for Class I

glidorshnwbeansetappronmtelynzh:lgherthan

the values of k for Class II gliders since blind
fﬂying:l.nclauxglidersiapemittodandhigher
. speeds are apt to be encountered in recovery €rom in-;_
_advertent attitudes (which m&y be obtained in blind
 flying) than in normal gliding operat.ions under. good
' ‘conditions. - Since these constants have been = - .
~ established on a simplified basis 4t is possib].e that
they may lead to irrational values of V -when appl:l.od L

-.toparticuhrcuoa. Inmmoit'liﬁbeun-.---,.. :

ncmu::r to design- cla.u I glidm to a V. .greater
than .4 times the termlnal valociw or to 80

tions substantiating the valua o.f tem:l.nal velociiv

Reviaion to Pa.ge .2-1
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BASIO FLm ENVELOP‘E :

R In 80 far as CAR 05 2130 is ecncerned ‘the basic

 flight envelope or V-n diagram is a locus of points

" Tepresenting the limit wing load factors and the

corresponding velocities. Tor the design cri-bam

‘specified- :l.n GAR 05.2131 'bhroug.h 05, 2133. .

' 2. A sample basic flight envelope is shown in .
- Figure ,2-2. This envelope is contructed for a

Class I aailplane of very clean design, having a

~full cantilever wing. The ‘basic deaign features

are a3 follows:

) l/s -8 = 3.5 lba. per aq. :toot.._ |
R supect ratio) = & '- B

n (corrected to R of 12) = 4. o por radian
e (weight of ﬁ.ng) & 1,5 lbs. per nq.‘foot

o Inaecomneewithmosmm 05-2, & value of k = 61

should be used so that the minimmm design gliding speed

-.:uhichcouldbeusedmldbevg&n&\r"r= 114 mph.

‘The corresponding placard *Never exceed": speed would be

+9 x 114 = 103 mph. In this particular case,.’ hcwaver,
1t is assumed by the designer that a somewhat higher
placard "never exceed" speed is desirable 8o a design

' =-,Vg of 125 is selected (corresponding Pplacard "never

- exceed™ speed is .9 'x 125 = 112 mph), The construction

of the ba.uic flight envelope for this sailplana will be

L __cntlimd 1n the :olla-:l.ng sectiona
os.am | R
&, Plot the follaid.ng equation to cbtain 1ine 1 of the

. positive portion of the V-n: d:lagram. (See Figure .2—2)

n= 72 | 'uhere n n nuimmpossible positiva
156e™ 1imit load factor at

‘the speed, V (mph). Thia .

is basedonacL

(dynamic) of 2.0

max.

Cob. meanrbi.ullimthroughthevelocitycorreaponding'

10 Vg (line 2 ot ﬁgnn 2-2)
| Rev:l.d.on_n to P‘ag_e .21_2_
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052131 ©. Plot the following equation ‘to obtain 1ine'3 of the
U negative portion of the V- diagm (see Fignre 2-2)

n - - —s-g—,- ‘where n'=  maximum possible negat:l.ve -
- - unit wing load factor at the speed
o 7("..;_.Thiaisbasedonach

(dynamic) of. 1 0 (negativa) : :

05 2132 When . applying 'I'ahe requ:i.ramenbs specified in CAR 05 2132 >
thc tollcn:lng p:rocodure should be rollo'lad: R

: Dm a8 horisental 1ine (I.:Lne A o.f F:lgure_ .2-2)
through the greatest velue of n specified in
. -Items 5, 6, and 7 of CAR Teble 05-2. This will
" intersect 11no 1, drawnh in sccordance with CAM
o 05,2131 a, at point C and will intersect line 2,
» dravm in accondmoe Irlth CAM 05 2131 b, ab point E. :

- ,p.o:l.fiod mansuver loa.d raetor 5.33 | L
"The' gust relieving facter from CAM ﬁgur. R
sR=1 18 ,685 for 8 = 3.5 80 for th:l.s ‘example, )
BB EUTIB LS 14400, 200t
f"vmzss\/z.'s - 65.5 ugh. (LR

(65.5%)
 [('391-_ 3 1-5] - 4

: The gma.toat posit:l.ve loud fac'bor of. the thm
values above is 5,90 and it therefcre det.ermim PR N
. Mrie 4 of the basic flight envelope of Figure .2-2 S R
. - It should be noted that the positive portiom of S R
~. . the’ basic flight envelope is repreaent.ed Lv the
'-\ﬁmeocm‘ofﬁgm.z-z. _

o
8
o

L

| ” tam =

novuion to Pago 2-5
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“When applying the requirements sPeciﬂed in CAR 05 2133,
the i‘ollowing pmcedure should be followed .

Draw a horizontal stra.ight line- (Line 5 of -
. Figure .2-2) through the greatest negative
. wvalue of n specified in items 8 and 9 of -
'CAR Table 05-2, This will intersect line’ 3
-~ drawn in accordance with CAM 05.2131c, at
e point J and will *mbersect 1ine 2 at po:.nt G.

: .Example- |

" Ttem 8 The specified maneuver” 1oad factor -=2, 67
- Them ’5 The negative load factor due to L hORRERES
T down gust is as i‘ollows . S

n=le -685ﬂ4ﬂ-§5w = 1 4.90 = -3.90
-The o*rea:ber negative 1oad i‘actor of the above
48 =3,90 80 it determines line 5 of the basic.
ﬂight envelope of Figure .2-2. It should " be
‘noted that the negative partion of the bagic =
- flight envelope is represemt.ed by the figure -
'-FGJOOI‘Figure.é _

'c- In general, a5 investigation of the following apec:l.ﬁ.c -
basic flight conditions, which correspmd to points on"the =
besic flight envelope (See Figure .2-2), will insure satis-

o _i'acrbory covarage of the critical loading condit-iona.

8. - %ﬂm I (Positive High Angle of Attack) N e
8§ co: on corresponds to- poﬁ.nt C-on the o

 basic flight envalope. ‘The aerodynsmic

~characteristics Cy; CP (or 0y M) s _and Ce o be IR
- used in the :I.n-ve 1gat.ifm ahould be. determi.ned s
.. ag i‘ollom | )

(cmtimed on rwisim Shub No. B)

‘Revision to Page .2-6

: B (Edition of June 1,°1940) ERR C o 5 S o




AT R T cmr. mzommcs mnm. TR R T
St U 08 GLIDER. ATRWORTHINESS AL T e
B P ARG ;_.-y_(m:l.tion of June- Ly 1940) S A
Lo Coa e LT REVISION SHET NO. '7 -

g - S

7 ¢ ) o \ .

-y B e
——

Y
ro

*‘—_/“_

- N ¢

Mﬂonto Page°2-7 ‘ . ) - . . } )




. 5-23020

 GIVIL ARRONAUTICS MANUAL
05~ QLIDER AIRWORTHINESS
(Edition of June 1, 1940)
REVISION SHEET NO. 8
'(;), GNI,~‘ -é—- (usually equals approx-
I imately 2.0) 7

where nI = wing load factor correapm:\d- .
:Lng 'l:.o point c _ )

- 97 = dynemic pressure correspond- .

ing Yo the velocity Vr, which
:Ln h:m corresponds to poi.nt c

(2) cc = value corresponding to Cy;, as obtained
: from the airfoil c.haracte st:.cs curves
(See Figure .1-5)

(3) C.P. orCM velue cwre&poniing'&oct; as

determined from the airfoil charact.erisﬁim '

curvas..'

b Condition IT (Negative High Angle of Attack).

co on corresponds to point J on the
basic flight envelope. The aerodynamic
characteristics to be used in the investigation

) R should be detemined’ as follows.

S@) GNII = 0118 (uaually equals appro:d.mately

(2) C, = value corresponding to Chyy (ney be
assumed equal to zero if positive)

(3) CP or CM value corresponding t6 CNII

condition III (Positive Low A.ngle of Attack)
8 condition corresponds to point E on the

basic ﬂight envelope. The aerodynamic '
characterist:.cs ahould be determined as follows:

() c = value. corresponding to Cpy (maw ’be
assumed. equal to zero if, positive)

Révisi’on to Page .'2-'8
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(3) G.P. .or GH = value corresponding o GNIII

A condition e (llodiﬁ.ed Poait.iva Low Angle of :

order to cover the effects of

‘limited use of the ailerons ab Vg on the wings . |

and wing bracing, such structure slwu]ﬂ be :l.n-
vestigated for the following. LA

2 c value oorres ondi to ' T

N ) = ponding GN IIII o

(3) G = velue obtainad from Figure: .2-4, :
izere c is the value correspondang to -

Gy c ' need only be applied to ‘that
“III

~portion of the span. ineorporating ailerona s

‘wsing the basic value of Cy determined in "
Condition. III over’ t.he remainder oi‘ the
SPM- o

" 'e. Condition ™ (Hegative Low .Angle of Attack)

condition corresponds to point.G on the
- basic flight envelope, The aerodynamic oo
' characterist:.cs shm:ld be detemined as rollows

(1)cN .

.'(2'). c value corresponding 'bo cN "(my be
' assuned equal to zero if positive).
“(3) .C.P. or cn = value. corrésponding to CNIV o

f Cmdition V (G]Jding) This condition corresponds

fo pom 71 on the basic flight erivelope and
.« represents the flight condition where the maximmm

resywerd scting chord load occurs. This condition -

w1l only be criticsl for wing and wing bracing.

The asrodynamic characteristics to be used in the. . '

im‘oatigatim should be determ.ined as follows:

1) c}] = value corresp‘mding to C, max. (positive) o

(2) Ggl = Co max. (positive) +o.01. I
(3) C.P. or Cu = nlue corresponding to cnv -

Revis__ior; to Pagé ,2-9 |
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| os.auo-a, 1. N S L o

1. For .mtemany braced Wings, the efi'ects of tra:ll:mg edge Sy

: flaps on the wing structure ss a whole can, in. general, be °

acoounted for satisfactarily by modifying, when necessary, _' _
the basic ﬂight conditions :!n the follou:l.ng .mammer: SR

o a, Tho average va.'l.ne of " nsed in design conditions -
N IIT and IV (CAM 05.21% 6 sad o) ahouldequalor R
- o _,onoed the qua.n'bity R | DU ._

. Gy f S .o .
.. 7. . where: G, is the average nomant coefficient o

sbout the aerodynamic center (or at zero lif'b)
.- for the airfoil sectdlon with flap completely
. —-extended. (The average moment coefficient
rofers to a welghted sverage over the span when
" Oy is varisble. The wing area affected ahauld Lo
be usedin‘hheweighting) - SRR

¥, is the design speed with ﬁ.aps emnded, R
L specified in CAR 05.110. _ : T
 V, is the design gliding speed used in. conﬁtions ' P
- 'ﬁI and .
B, The average valus o lusedindesign condition Pl
|~ v 05.21342) shouzﬁ equal or exceed the quantity

f X vf
" wheve: c is the 2 positive chord force
coefficien€ (average) for the airfoil section
- with flep completely extended. (The average L S
- chard fares coefficient refers to a nightod I
. average over thespan) I B}

T when ‘the above provisions are made, -no balancing eomputationa L

- for the exterded ﬂap conditions need be submitted; hence, =
" these conditions can:also be elinﬂ.nated fran the dasign of the
'hcu'lzontal tail aurfaces. ST

 Revisim to Page 21




o CIVIL AFRONAUTICS MAWUAL

05 ~ GLIDER ATRVORTHINESS
(Edition of June 1, 1940)
REVISION SHEET Ko, 11

05,2150 0 Im special cases where an mvestigation for the '

effects’ of unsymnetrical ﬂight loads is required tho
fo]lowing aesmptions should be mede- )

l &l Mod.ify Condit:i.ons I and ITT (see CAM. 05 2134-a
. + and -¢) and the most critical negative condition
by assuming 100 per cent of the air load 1o be
acting on one side of the glider and 40 per
'cent on the otber.

‘b, _Assume the moment of inertia of the entiro .
_glider is ei‘fective._ - _

It will ‘usually be convenient to separate the effects

of the loads due to linear accelerations from the loads die

%o torque T. It may be assumed that the stresses due to
unsymmetrical loads can be obtained by adding algebraically
-the stresses due. to 70 per cent of the normal (u.nmodified)
1oading to those determined by considering 30 per cent of -
the normal total load to be acting upward on cne wing panel
and 30 per cent. 10 be acting dowmward on the other, The -
" unbalanced moment or torque T is equal to 60 per cent of -

- the normal total load on one wing panel times the distance
from the longitudinal axis to the centroid of the load
normally acting on the panel This is illustrated in
Figo -2"5 ' . .

The a.ngular acceleration g resulting from the torque -
'.[' may be obtained from the following formla:

3 Qf ’. Ix (rad/sec. )

-~ where Ix' the moment of inertia of the ,
7 .glider (and its contents) about
the X, or longituwdinal axis. -
(Ix may be compubed in accardance with, the
. procedure contained in NACA Technical Note
' No, 575.) = Iy in mass units.

: " The torque T reaisted by any portion of the glidor may
‘be obtained from the i‘ollowing expression, assuming the -
" angular acceleration to be consta.nt for all parts of the

glider-
T - Ina: (fL. 1'bs.)

‘when I, z¥d2

_wheremn-themass of part n
‘dp, = ‘the distance from the longitud.inal axis
to the C G. of part n in feet '

Revision to Page 2-12 B
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05.21’7A~1 For wings having mean taper rat:l.os (aea ¢ below)
RO oqul to or greater than .33, the span disbrimts.on -
e ahouldbedeteminedas follows: |

& If ‘the wing does not have aerod;mamic tuut. LA
" (lees, if the zero 1ift lines of all sections ST
are para:llel), the span distribution of norial
force coefficient (Cy) should be assumed to =

_ vexy in accordance with CAM 05 Figs. .2-6 amd
. +»2=7, which are assumed to represent two . - -
. extreme cases of tip loading, ' Each case should
be investn,gated unless it is demonstrated that
- only cne is critical. As an alternative methéd,
it will be acceptable to investigate each design
‘cordition for only one span distribution using a .
~‘pational distribution, except in the case.of ths :
" high-angle-of-attack cordition which gives the =
. maximm forward chord loads (Condition I). Fox
- this condition, the analysis should be made for  « -
. both the rational dist:ibntion and- that given in

| Figo . -60 _ -.’.f T
b, If the wing has asrodynamic tuist, the span dta- —~

_tribution should be determined by the alternative o
"'me'modgivecnin (a.) above. . N

. Ce For these purposes, ‘the mean taper: ratio is
~ defined as the ratio of the tip chord (ob‘ba:!.nad
by extending the leading -and trailing edges to -
* the extreme wing tip) to the root chard (obtained
by extending the leading and trailing ed.ges to
- ‘the plane of symmetry),.- o

A Acceptable methoda of detemini.ng a ratd.onal apan
. distribution are given in Army-Navy-Civil .

“publication ANCl(l), nSpanwise Adr load Diatributim“

' (obtainable from the Superintendent of Documents,
Washington, D, c.,atthonomimlmoféocenta), 5

in N.A.C.A, Technical Report No., 572, in N,AC.dy v
‘Technical Report No. 585, in N.ALC.AL Tadmioal S

. Note No, 606, and in Appendix I, herein.. . -

05.21711-2 For all wings hav:.ng mean taper ratios 1ess than .33,
. the span distribution should be determined by rational. R
mothods, unless it 1s ‘ghown ‘that & more severe d:l.atributim '_ -
hasbeenused. A ‘ _ _ ek

Rovision 'bo Page .2-14
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mean taper ratios greater than .33 a.ndﬂthmt
urodrnnd.c twist.t
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e :I.n CAM 05,34310 for the testing of wing ribs is
_-'puiteble for conventimal two spar comstruction iz

 the rib forms a complete truss between the leading. -
and trailing edges. An investigaﬁon of ‘the actual:

- ‘chord leeding should be made in the case of stressed-'_'::" '
- skin wings if - the longitudinal stiffeners are. used to

e j_‘suppert direct air loads,. In some cases it is .
T necesssry tqdetermine the actual distribution, not.
e only fer total load ‘but for each surface of thewim

“If wind tunmel data are not aveilable, the methods

< %ion curve at the %ideal” angle. of attack and the
 ‘madditdonalt pressm distribut:l.en ‘curve  for the
»_,-f-addiﬁonal angle of attack, These cuma can be ..

- ceordinsted with certain yalues of Cr 15 80 that the
-~ .finel pressure diatribuﬁon ‘ourve . can be cbtained
-~ immediately for ary c&r Curves of thit nature for -

several’ w:lde]y-used t
: fron tha N.A.C A. A

5 : g“f"”h 4
k2

B T TR S

The. epproxinate method of chord loadings outnnaa'f__' SR

. outlined in N.A.C.A. Reports Nos, 383, 41, 456, 63L
"~ and 634 are suviteble for this purpose,  These methods.- :
' coneist in determining the “basich pressure . diatribu- -

f1s cm’be obtained ds.muy -'

e
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Fig. ;2—9(1:) is ncur plotted, using as ordinates the
values of Ry Cyx obtained from item 7 of Table .2-I.

The area under curve ,2-9(b) divided by the area’

under curve .2-8(d) gives the distance of the mean
aerodynamic center fruan the base line O-F in Fig,

,2-8(a). - This distance is indicated as X on thst
figure. AR o a

. Revision to Page .2-19
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3. A 'babular form will simplii‘y the computationa :

. required to obtain the balancing loads for various
- flight conditions. A typical form for this pur-

i pose is shomn in Teble .2-I1. In using Fig.,2-I1
7 and' Table ,2-IT the following assumptions and

' _cmentions ghould be enployed:

. _Careful attention should be paid to those
., Toot-notes of 11

e 8 _convention S been .
IF Tnown forces are opposite in Ee&ion

from those shown in Fig, .2-11, & negative
sign should be prefixed before insEéin_g'—
e computations. In particular, it

i should be noted that the vertical di-ta.neb;_ |

s 1s negatlva when the wing aerodynamie

_cénter 18 sbove the ©.g., and positive when h
' the wing aerodynamic center is beloWw T
C.2.. The direction of wmknown forces will -

be indicated by the sign of the value
obtained from the equations. A negetive

~ value of n, will usually be determined from -

o

\,_c.

the balanc process, indicating a dom .
. load on the tail, PFoar conditions of

pogsitive acceleration the solution should .

' give a negative value for n,, a3 the 1nertia
load will be acting d . ‘The oon-

vention for "1 corresponds to that used for -

. moment coefficients; that is, when the value

of Cy is regative By should. also be mga'bin, .

' :I.n:i:l.cating & diving mnt

111 distances should be divided bf t.he mc‘ |
: El‘cra beIng used in the conputit

The chord lcad ac'bing at the ta:l.l sm-racea
my be neglectad S

Revision to Page .2-25 o
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The mt,e below aketch (d) o:t‘ figure .2-16 ahould rea.d as. i'ollm L ST
. "Note: P =900 lbs, or 2.0 times the gross weigh'b e e
‘ whichever is greater (11m.t) - SRR T oy
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- Figure .3-6 should be es shom Below.

' Neqz‘ra/ /»’x/s
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. Allomble Stresses. .

In order to deternine the a‘.l.lowable ltrauel fer i
'the le edge skin, & representative section .
of nose spﬂould be static tested for =

© %he follou.’mg loadings (the length of the test

"specimen should nct be less than four times tho

o u:l.dth (or chcrd) of the. apar)s

- (1) Pure torsion (1) to as'babliah allonblel o
. “for torsion and chm'd shqar in the leading _

" edge skin,.

(2) Chord bending. (uy) %o establish the
"~ allowable bending stress for the loading

edge skin, If chord shear (8e) 48 also.

incluled in this test, it should be. hsp'b o

}lowas cempared with the d:ord bend:lng

In order to dotermi.na the allolrable strouu
. rortheﬂangesand the web, if necessary be-
" csuse the web is uncomnﬁ.onal, 8 gpecimen '
" representing the web and flanges should be atatic o

testod tor pure 'beam loads (ux and s).

' '-e'_..‘- In order to detemine the generﬂ. bohlvior of .

the entire structure, the complete spar should

- be proof tested for the m'it:l.cal oondlﬁms(a)

‘ | o

Tho formulas coverad in rable .3—III shonld be
used to compute the allowsbls stresses. Of

course, the "effective’ aress used in such
. computations should be consistent w:l.th thoso
_ued:lntheﬁnalstrm annlys:l.s.-

S e
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IEEIS AND TIRES ,
; _' In wheel type: 1anﬁing gears, the approved ﬂleel .
“rating shall be equal to or exceed the gross weight -
if one main landing wheel is used, or half the gross . oy
_ jaigh'b if two main landing wheels are wsed. Vhen BRI o

unrated wheels are employed, their vitimate strengths

" should not be less than the ultimate loads to which : S
. they are subjected. Any standard tire adaptable to -
y the meel 'ﬂ.'l. be eonsidered accaptable. _ .

mmto Page .3-23 .

~



.j-_..-___ L T

o ,clvn. ARRONAUTICS MANUAL
05 ~ GLIDER ATRWORTHINESS
(Ed:l.tion of June 1, 1940)

REVISION SHEFT KO, 22

- 05.‘325.3"-'-1, 1,\ :b. Behavior of. cmring in ocmpression and a8 a
J o ‘ shear web, including the effects of uinkl:lng

o
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'ormnon ms:r OF rm Rmmss lmcmtxsm _ |
A8 stated in CAR 05,342 (d), operaticn tests are

_‘:hqmodtodemtmuthatthamcorlmcm '
‘release mochanism will function properly when so =

loaded as to correspond to one-balf the limit forces

specified in CAR 05,251.  (See also CAM D%,3%34 (2d)).

- . These operation tests should be conducted with the
‘fuselage supported and restrained in a menner which.

- wAll avoid excessive *springing” of the fuselage o

nose sections when the test load is suddenly releazsed.

“Inasmuch as the purpose of the test is to demomstrate

the releasing characteristics of the mschanism under
load; the fuseélage resisting loads may be. appl:tod at

sy convenisnt points on the: mselage near ‘bho

rolcue mechanim loca.tion

it e 325
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05.34302-2. Loading schedule. A loading lchedule ahould bo

prepared, showing the load distribution to be used and

_ giving the values of the loads to be applied &t each
. stage of the loading process. When the load is to be -

- applied by mesne of bags of shot or by weights, it 48 -
desirable to weigh each increment of loading in advance
and to assign it to.s marked. space on the flgor, so that -

no coenfusion will result. The loads can be dividod into .

suitable. increments of aban'b one. sixth (16.7¢) of the
required "ultimete" load. In the ususl case, such
“incremerits w1l be one quarter (25%) of the- requ:l.red

m1imitn load, so that the "proof® test loed will have
been reached at the fourth increment. The "ultimate"

“load will then be reached at the sixth incrememt.
After reaching the "™ultimate" load, the size of 1'.ha
. increments should be reduced so 'bhat. the second - -

- sdditional increment will produce 115%. of the "ult:lmate"
‘Joad:; - Hwever, if the structure should show signs of

failing at any time the 1oading incmments ahauld be

| accordingly reduced. _

'7 Rgvi’sio;:ﬂ:_ie Page S
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os. 310 2c(1)

(1) For the high angle of a:btack fJ.tght comiit:.on, ribs of- eho:d
“length greater than 60 inches should be subjected to 16 equal
- “loads at the load points given in Tables ,3-~IV .or «3-V.. :
= -order to determine which set of load points is applicable to _
" 'the particular airfoil used, it is first necessary to deternn.r‘:e‘
. the rolloﬁng alrfoil eharacberist.ics- B _

| f.-;a’. . (Pressure Distribution) classification - ‘this
- . is:expressed by & capital-letter followed by a
twodigltnumbersuchasclo,Bll ‘D 12, ete.

- , | R For the present purpose, only the number porbion

- 4 the classification need be considered. _
- O - K cme. - momend coefficient abont the a.erodynamic
e cenf.ei'
c. . Cember - . 4n percent chard. (This is’ necessary only
. “in the case of airfoils having a "12" presaure '
-d:lstri‘tmtd.on cla.ssifieation.) o R

_ '.l'hcse characteristics are- readﬂy obt.a:lnable for most a:!r-

. "foils from N,A.C.A. Technical Reports Nos. 610 and 628, .

- “afrfoils in the 10 or 11 classification, the load po.’mts o

:Should be taken. from Table . 3-IV, using the lne correspond—-

dng'to the Cug._ ¢ value of the airfoil. (Table o3=IV -
huuld also be*S8ed for ribd losding points in cases where

16 P,D. ‘tlassification 18 not available, ‘or in cases whers

f‘he, designer does not wish to determine it.) For airfoils

-the 12 chssiﬁ.caﬁon, ‘the Toad points should be taken

__T‘:E‘rom Tahle .3—?, using ‘the line corresponding to the

caniber of the airi'oil. ~ In cages where the

: 1331 ‘position of load mumber 1 is less than 1/2 inch from
_ aadingedge,loadsla:ﬂi’maybecombinedintoa
ngle load (of twice the unit value) and applied at their

&1 ‘For ribs having a: chard of less than 60 inches, -
» "8 oqualiloeds may be used, their arrangement being such as
to produce shears and momen't.s ‘of the same magnitude as
-would be produced by the applicati.on of 16 equal 1oads at g
the- 1ocations speciﬁ.ed abcvo. P MR

95-34310-36(3)
(2} For- the ned:l.m angle of attack’ cordition 16 equal loads .

-"should be used on ribs of chord of 60 inches'or greater, 8-

- -equal loads for chords less than 60 inches. In either case

. 'the total load should be computed as specified in CAM

. 05.34310~2a. " Wahen 16 loads are used, they should be applied

- at 8434, 15.22 19,74, 23.36, 26,60, 29.86, 33.28, 36,90,
40,72, 44,16, 49.22, 54408, 59.50, 65 80, 73.54, and 85.70

- per centofthechard. When 8 loads' ave’ used they shallbe
80 a.n-angod as to give coﬁaparable results. R

neusion to Page .3-36



7

'} oos o | ey [ e | wsw | voe | eer | evs [eur | s Josu [ers [502 [ora Jes | o | 6amor~ o3 20°- | deavesp]

oo Jen o] s [ooes | ow o |oer v [oen [on [ [os Jor [os | o [ sar0-os000] 000

vo lou [ vy [ee | e [ 9o e e | eur | et (e (e [re [ok o] o | eetormmrae- | e

oo8 | oo {oe § ooy | ewe | suz [ vz ) o [eer ] var [wor {ss fers [arg farz | o | este- o 00r0 | o0

————

LA VLS w o | w; 14 or |6 ba & |oe ety belefr | B .

. : — - . .o.llu ) | movsespzTERRLy:
Lo~ - i ._Séaﬂo..&ﬂoaiﬂg ) L . . - . : aq

Eﬁ@ do iy . S
:mE HO& E.ﬁom @OT T4 - >..n. méﬁ

P ™ oy
L i

0.= .o..ot... » Uuub-n ‘oﬂ T WIS e o.ulu 36 sonTai « TM STEORITY ..uv
*ploqe u " pesseaizy. Aw

| eor Jon [ aue | vo | e | fow v | ew {on u..ﬁ vz {909 o2 | o .Iol..a.ss.-.

] 3- ore -t&ou TR0 ...28 " 5 ..8. IT € ‘0T 2 v waouy

oo ooeme [owse L | s | ew [eoe [as e [var el |es fors {or | o0 [es0r- o2 oeor-

 (Edition of June 1,:1940) .
_BEVISION SHEET RO, 25

| oros | oorm | wea | wow | oo [ one [wez [ v [orer [aer [ ceviors [ao [oor 90z | o0 | sio- °3 080"~

o Reﬁsion t_o_.‘i’ag;_e_- .-3—36' o

enyep Loy -

Andn&

. GIVIL AERONAUTICS MANUAL'

.05 - GLIDER ATRWORTHINESS

ocos [om | v [ew | ew | e [z [em [oe [ew [ vrtfee Joe [on fos [ O soor-or ovor~ | ° ] .a

- o'o8 o't | won | Te¥ | e ez [ ear |eoe [ e [ wsr jeot {ore 9°s |a'e [o*2 §-a* | em0°- o3 G2or- . a . o

oos | oz | wov | aor | wee | ozef [wez [ over [ster [ w2t | eve [2es (e |ve Jev [ o | et0-oeao

_ i {g) L
st Lot Jowr e | oar .:.. ot [P ”. n Ll e e Iy (¢ |2z |1 co..fu T |aeqiey | mopgworsuaswry

. . B - CL ) : i ﬁﬂv i - g
DI geeit] % biujd pre] O
L _ NOVILY 0 m
HOTH %04 mmrom 53 am - A ﬁgé

528020




X \l

GIVI’L AERONAUTIGS HANIILL

05 - GLIDER: AIEWOB.‘IHDIESS

~ (Bdition of Jum 1, 1940).
EVISION S HO 26

- 05, 34311 meronsxon msr P S SR T
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_.covered by 8 05,350. Flgure 3-8 (page .3-39)
ds sti]l applicable.) o
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'Towing and launching loads. CAM 05.251 states that it
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. . . . : -

will be unnecesdary to imrestigate launching and towing
loads aft of the front spar. However, in testing for

 these coniitions, loads must be applied at points aft .

of the rear spar to resist the test load on the towing
hook. Care should be taken in testing for these con-
ditions to guard against overloading such portions of

" the fuselage. For instance, if the side load (CAR 05.251-d)
'is resisted by the front strut fitting and the tail post,

and nothing else, the loading in the rear part of the -
fuselage might be ‘higher than the design load and failure
would occur. The solution in this case would be to apply
a moment at the wing root fittings and at -the strut
points as well as at the tail, each of which would be
less than the maimmm 1oads ror mich ‘the f.‘uselage is

; designed.

When' dec:.ding the magnrbude and location of the fuselage
loads which will resist the towing loads for test pur-

- poses, it should be borne in mind that, in actual flight,
“the loads on the tow line, especially side loads, are

resisted by inertis loads as well as by air loads, 'For

- example, much of the gide load will be resisted: by the

inertia of the wing, through the wing root fittings,

- while the vertical components of the towing loads will

be resisted mainly by the inertia of the various items ,

-of mass in the fuselage, with the loads being applied
.through their points of attachment to the ﬁ:.selage.

Reference is. made o GA.R 05.2&5 which affects the g
strength of the wing root fittings and smo\mdmg

| structm'e agaa.nst unsymnetrical loads.

‘I'he comnts of the preceding section. regarding testing
for towing losds apply also.to landing gear static tests.
Care should be exercised so that no part of the fuselage

. ig owverloaded locally ab po:lnts whea'e high 1oads would
. not normally be expec'bed

Revision‘bo Page .3-4'7 |
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FLUTI!ER PREVENTION TESTS

wnm TORSTON TE.STS AND mmr:om OF GOEFFICIENT OF
'I‘ORSIONAL RIGIDITY cTR RO

1 In order to determme t.he coef.‘fn.cient of 'borsional
S r:.glda.ty CTR-’-- it is necessary {0 apply a pure torsional
" couple near the wing tip and to measure the resulting '

~ angular deflection of the wing at selec‘ted intervals L

_’along the semi-e-pan, i

.1‘.‘..

2 Set-up.._ The mng should be mount.ed on; the fuselaoe
o er & sultable Jig, either of which should be anchored
" -’ '80lidly to the floor or-wall to prevent movement ox dls- .

-~ blocked on.-the airplane, The torque load: maylbe-:'__a.pplied
. toithe. wing ‘tip ‘through several bea.ms clamped to-the wing.. -
. as near Yo the tip as is. practical ‘such as the .r-outermost, St
" drag truss: compression rib 1ooat:x.on. The' platform cables: ..

placement of-the wing.* The landing gear :$hould be .

~*..should be attached to the torque beams an equal .distance

" forward and aft of the elastic axis of the wing. This = =
- axis may be 1oca.ted expenmntally by rook:’mg the: torque SR

‘ ‘beam and noting the modal point on the wing chord as

"s-""'newed from the tip, ~ Typical set-ups are show in F:Lgure

' .43-8,  Care should be taken to see that the strength of -
.- -the. looal wing ‘structure at the points of applicat:.on of

the torque loads from ‘the beams is adequa‘be. F‘r.con- En

" ventional two spar wood wings, it is advisable to apply -

©, - the load directly to the spars through wood, blonks rather S
- %than attempt to carry the load through'a rib to the spars, .o

Lo ‘_Wings ‘which are to be fabric coverad should /be t.ested
uncmrered e P R -

= ,'Scales for read:.ng t.he dei‘lections should be susPended from o

*the leading and trailing edges of the wing (excluding tne

“.aileron T.E.) at intervals of" approud.ma‘bely 107 of the T.Lng i

.~ semi~span, and ‘should prefersbly be graduated in the decimal '~
-l asystem with graduat.ions sui‘flciently fine“to obtain readings .
< to'a hindredth of an inch, " The deflection readings canbe

. readily obtained by the use of a "Wye" level or transit set -

' up-dt some point that will pemit sighting on all: scales. RO
. Several additional-scales should be attached ‘to the fusela.ce_-"
" and opposite wing (or’ jig) to determine 'if there:is any . .
¢ relative movement of the entire. ‘girplane.  ‘The level should

" .be checksd against a bench' mark on  the. wall before and. after-’.f:j"

-. ;each grcm.p of readings.

_(;_' 03'50
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g The fo]loling procedm:e mav' be used

Obta:!.n zero tozqua reading on n.'Ll sca:l.es, 1.0., t.he f.m
o _l,plat:t‘oms should be aupported so. that. thera will be no
- torqne ccuple acti.ng : ( .

b, Add ‘s suffiotent amount of welgnt to sach p]atform atdl

pesdable deflections are obtained. “In gemeral, it will'
be found desirable to make this first torque: ‘moment R
(inch-1bs,) equal numerically to approximately 140% of
- . the gross‘'weight of the glider, - Care should be taken
" %o include the tare weights of t-he platfwms :I.n the
5-torque oompubations. I ,

Cee 'I'ake read:..ngs of a:l.l scales.. o

Cody ‘Add suﬂicizn:b load: 't'.o i.ncrease the torque by 50% and
o ‘_talce acale readings.- PRV

&, AW suﬂic:.ent 1oad aga:i.n to increase the orig:lml torque

. by 100% and ‘take scale readings, = This last torque should .

. result id a twist of the wing of from 1,5 to 2,259 st the-

_wing tip, which is desired 1n ordar t0o- obtain sat:l.afactory
. .data for compubing CTR- : _

' R S fThe da'ba to be ‘recorded: are; _t.he 1oad applied; its 1ever
- arm; the deflection readings at selected points; and: the
- exact location of these poi.nts both elong the span-and -
~ along the chord of the wing, It would be desirable to-

" use a ‘teble such ss shown on page .3-52 which woulck d.nclude |

‘\_all compubations necessa.ry for detenﬂ.ning c‘l‘R

4- Itrterpretation of resul'hs. Hav:.ng obta:.ned the lead:l.ng a.nd
" edge deflections  (F and R in table . SeVI or & corresponding seb of
. data, the angle of twist at each section of the wing for & ‘given
S torque, or platform load, is calculatad and plottad against ths wj.ng
o semi-s;:an measured from 'ohe wing wpe

‘8= .Angle of’ tlrist in degrees at. any secﬁ.on of the wd.ng
@ = tan-l Lead1 . edge defl. (F) 4 trailing edge de.f.'l.. (R))
' ) :nces ey een acales

o '-__‘Plotting the deﬂection (F and R) and a.ngle of uﬁst (e)against mg
. semi=~span (L) will reveal any inaccuracies in the dat.a. and will
o ;facﬂitata check:l.ng the results. PR _

o mhe coefficient of t.oraional rig’ldlt? W now be mp“te‘i “Sing the
S '\_follouing expression- EERE Loh o

'.\.

‘, .3~51 :.' Iy
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, coefficient i€ tarsional rigidi'by (1b.1n.2) ‘It s equal tp}
o th reciprocal of +he. toraionsl deflection per unit hngth per '
: \m.‘l.t- torqua a.nd 13 usua‘.l.ly expressed .‘.:n valuee to- the. 10-6

ey de = Angle of 'b'liat in degrees, :Ln length aL (in inches), caused .
7 by a torgue of" ¥ dnech pannds Réferrj.ng to the.curve of angle.- .
of twist (8) vs. semi-span (L) shown in Figure .3-9, it will be:.
seen that 46 - slope of the tangent drawn to the curve at any

 given po'_l.n@: ‘Hemce, it is. only necessary to draw the requirﬁd
. tangent to the curve at the value of L ab which the cmu dgmed
_and obtain %,'0: to use An: tbe ‘above: formula for cm.

It 48 very important that the. tangent J.ine be drawn acm:rately.
o This can best be done by first drawing the reflected curve to
¢ the point of tangmcy (original curve may be. dram on trans- . -
- ‘parent paper and used reversed or the targent spotted in directly
by use of a small mirrar), and’ then by bisecting the resulting
- angle, as shown in Figure .3-9 for & wing section 60 inches from

, . the wing tip. The tangent line should be extended to both axes

‘8o that the. slope of the line may be oanputed aecura.tely wh:l.ch

in tlﬁ.s example is equal to deéo/dLE,o. T i

should be computed ror each of ‘the three torque cmdiuons .
B 88d at a mumber of points along the wing semi-span and plotted -
o against the distance from the wing tip (L). This curve wWll show
. ‘the variation of torsional rigidity throughout the semi-span and
. -may be used for:purposes. of compa:-iaon with wings aimilarly K
'tested (See CAM 05.4100) :

st v:mmnom TESTS

1, The required vibrati.on tests may bo made by ahald.ng the
 various anits of the glider by means of an unbalanced rotat:l;ng
"weight driven through & flexible shaft at, apeeds which can be.
controlled and measured, or by . other: p.cceptable ‘'methods. These
tests should be made on & camplete glider., - The frequencies -
obtained for the' various units should be entered in Form ACA-719- .
‘Flutter Comtrol Data.. (A reproduction of this form to a.pproximately
. . % scale is shom &s Table .3-VII on page .3-55.) Coples of this - S
BT form ms.ybe obtained from the ofﬁces men'bioned in. paragraph 2 below. i

2. vibration e 4 is availatls at the Civil Aercnauties
- AdmiTstration oltices at LaGuardia Field, Log Island; Kansas -
o Gity Missauri “#@d Santa Monic
. G:I. ’mint magt Pe obbained by ooxarﬁa.cgl ifog%aﬁ maﬁmlﬁ.s
eronsutics Administration representati will
‘the ma.nu acturers' personnel in. opezl-)atfgg :hi;a :quipmax?gsm

.,‘,_

. . L . . o . ‘Sﬁ_
P e Sy
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L3 __Attitude of mmﬂ; A.'ll of the vibration teats, 'with t-ho

" #1do bending $e55, can oo conducted with the glider tail wheel (or

= - 8idd) resting

on the grcund, providing that the natursl frequencies '

N

age verticel bending and possibly the. :l‘uulaco ey

- -of %he various wilts may Dbe. correctly recognized with the glider :Ln Sl
- ‘%his position. It has been found desirable, in some cases, to
‘deflats the landing gear tires (and t&il wheel tire, if used)

" approximately 25%, in order to lower. the natural frequency of the""fi" o

" tires below the frequency range expected for the structure, If -

iffioglty is experienced in recognizing the significant traquoncias L"
- with the tail wheel (or skid) on the ground, it should be raised: :J'ust

.. fxee from-the’ ground, either by a sling around the- fuselage Yocated .
as. fer forwerd a8 is ‘practical, or by blocking up in. the region of

'_thewings.

vert-ical a:ad side bending fmodes. e
-_,__'.'a Ineetion of Vibrator m the Structm'e.

The proper locaticn of the vibrator on. the strnctura 'ia
satisfactory results. Suggestedx

wlbrator: locations ‘for exciting various modes oi‘

0 vibratiem are given in Fig. .3«10.
C o be
- %the structure may be apprecieble especially for the -
" 'control surfaces. ‘The lightest weight vibratop gi'ﬁ.ng _
<7 satisfactory. results should be used.  Ingensrel, R A U
'\ vibrators weighing up to 104 of the weight of the aur-~ T

The effect of the vibratar weight on tﬂe frequency o£

"' face to which they are attached may be used ‘nithout
. gorrecting the cbserved frequencies, unless the

vibrator diatance -from the hinge 1line is such'as ‘bo

- create a much Ia.rger relative effect upon the moment ' o
. of inertis of the surface, - However, approximate frew
' quency corrections can be made by adding several. sma.ll, ‘

incrementd of weight near the vibrator at the ‘same .axm

. Zrem the hinge line as the vibrator, and plotting the -

ting total increment weights (including vibrator '

o n‘.l.ght) against the frequencies chserved. . mbrapohting i

U 4nds Curve to sero weight should give the corrected

g i

“In general, t.ha follow.tng po:lnta #hould be considerod

. 4n the attachment of any type of vibrator'to a stmchn'e

'(1) “The location is of primary ER I,
: ‘be -&t.-8 point of 'J.arge deflection. See Fig. .3-39 o
(2) _The vibrator should be so mounted that its line o.f

iuportanoo; and .should

“feorce will be in the most- admtageons dincb:l.on
T o qxcite the. vibration mode desired. .

. (3) It s desirabls to sttach the vibrator to a peFt

| (l') “The local structure to which the ¥ibrator- is attached__ o '_{ R

.of ‘the structure that ds :tairly rigid auch a8 'bhe

. .wing spar, control surface ribe, etc,

L shonld hm adoquata atrength for the 1oads :l.npoeed

The latter procedure maw be preferablb fqr the ﬁmelage
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- 5, Tes A cert.a.:l.n amm-. of e:perimce is neceasa.ry in reeogn:lz
.- ing the: various mxdes and resonant .f.mquencias.- In conducting the- '
tests, the vibrator. shonld be placed on the: structurd as suggea'bed

- and then operated at increasing speeds until a response peak is
.. reachad (the amplitude of vibration of the structure is apprecﬁably
. greater than at slightly h:lgher or 1ower apeeda “thus indicating a
~ resonant cond:.tion) __ ,
¢

6. D\ﬁ'!.ng the vibration tésts mvom.ng ‘the conbrol system,
controls should be restrained by an assistant to similate the con-
dition in flight, When the control system incorporates dampers or -
- _power boosters, their effect on the frequencies should bé considered. - ~
- I% is impartant that cable control systems be rigged to their proper _ T
tension. In general it will be found that cable comtrol systems will -~ -
‘bave .a larger resonant frequéncy response range than a more rigida - = .
- - such as ome incorporating- push pull tubes with close fitting
) _joints. -In the former case, when an unusually large range is en-. . -
. countered, it is desirable %o record the ‘frequencies at both ends of
- - the response range. In most cases it is sat:mfactory 't.o note onJy
'l'.he -BmBan n’oquency va.lua for: the particular mode. EA

A Itshouldbmtsdthatitmyhepossib]stomiteacertm :
nodeinmorethanomm - For instance, .the fuselage torsiomsl .
r may be exclted in the fin bending test and conversely the L
'..ﬂn bend:i.ng frequency msy be excited in the fuselage torsion test. S A
ases of ﬂxis 'qype 1111 ‘serve as cross checks on each other,

o phuo relationship of vibrating parbs may be: determinod

by the nethod shown in Fig. .3-11 as applied to the particular. casa L
- of the elevators. The metal plates A and B, attached to the trailing

edges of the elevators and - int.ercomectad with a v:lre, ‘are necessary

T

[ dﬁg

. . v . . 3 s . . :
. b . . . . . - R = o . LT ' B N

£

- "during-each. cycle. If the light. ﬂashes or clicks are heard in 'l.'.he
-+ hesdphones at- regular intervals: (with the contacts in the same side; -
_  .1.s., upper or lower), the -surfaces are vibrating in phase, whereas,
AR - -4f the 1ight does not flash, or no click is heard in the headphones,
Y. tbe surfaces are out of phase. This should be verifiad by reversing
o : : one eontact, for mnple, putt:l.ng oont.act D on the umer side. .

(54

' the 1oanﬁm of the nodes of the various form of vibration }
.should be established by the . tests, .In many cases the location of L

" ‘the nodes 1s self-evident, or can be determiped by visual obsemtion y

‘ I’or by tfeel”. Doteminatim of the nodes by the foregoing methods 18 .~ .

' generally satisfactory for most modes of vibration. . If the. torsional.__. R

- axis of vibration of the fuselage (or the nodes for other modes .of - e
SETRE ‘vibration) cannot be definitely established by the above’ methods, & -
.77 more detailed procedure, involving measurements of the amp]itudas of Lo
o _.v:lbratd.on st various polnts, should be enployad N
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e .'-'_'._s Eig. 310 gives a detatled doacr:lption of the :poasible nodes

e locations for each mode, In g

inerel. o

Coe o

R o T e e L o .
RS

e L T

o

that may be observed during the tests and ‘includes suggested: vibraw
8 rract:l.on_ot tho nodes S
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cablwand 'l!.res. Co

Gable a.nd wire 1rhere used\ should be of aireraﬁ

~ quality. ~Solid wire should be used only in drag’ sys*bems

. 8iges smaller than 16 gauge (.051" diamster) showld not
" be used, . The usual ferrule and thimble festening is =
" satisfactary if soldered with non-corrosive flux and

well cleasried and varnished or. primed. The wire shou].d

e 1ot be: over heated in the soldering opera'b:!.on. Where
- -used for tail or wing stays, or supports, 19 wire . _'
~ stranded cable with a timned copper wire wrapped and

soldered serving is 'satisfactory. The use of cables

B in control systems is discussed in. GME 05.;434—1.' See *
. Figures W4=L, .4—2 and .4—3 for cable fitt:mgs and.
| __lsplj_cas. L .

N

um.mmgg' R

'I'he alumi.rmm allloys have had some use: in present
day glider construction for fairing and gep -

‘covers a8 well as for pr:l.mary structuves, ' It el BTN
- should only be warked as a structural’ material by. . . ..

those trained’ in its use and thén with the same

«care as applied to. airplanas. “Tb is not. advisable-; g T";_':j;
" to-use it for fitbings in wood.or composite con= - . -
 $truction gliders unless properly proteo‘bed :rrom ':_ TR

con-oaion. (See CAM . 05.4.013)

: g

. Revision toPage 42

i
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' "hours under pressures of 100-150 pai for soft woods ancl
‘150-200 psi for hard woods, ‘at temperatures of from

.. Joint at the edges and this excess, while it may. be
g 'remved by acraping, must not be m.ped off, .

N
e

.. 05 - GLIDER ATRWORTINESS = G A T
_(Editzon of June 1, 1940) . e TN
IONSHEEE wo. 35 oL A

Splices in struct.ura.l mod members when necessary o _ R
should have & 12 to 1 slope or greater and surfaces - o

 fitted for perfect uniform comtact before gluing. The =

surfaees should be formed with a planer, if possible, . S o }g‘f |

. The dimensions and type of splice should be similar to

those given in CAM 18, Care should be taken in

‘clamping glued splices to use thick "cushion" blocks of

the proper slope and size so as to produce clamping

action perpendicular to. the line of the splice, uniformly
. .,distributed ‘and not such that the piecas tend to alip

~ .past each other. A i‘inished splice in wood or plywod.
- should show no . dw.nge 11: cross-sec‘bion at the splice.‘ L

Glued ;oints e

H:l.gh grade oase:l.n and ayn’al’ntim resin glma are .

FNE latnractory for making glue joints in aircraft elements.‘. o

The glue manufactureris directions should be followed ' - . . -

in the mixing and preparation of the adhesives. It -~ - ©

~should be noted that condition of the surface, moisture -~ - . - R

. content of the wood, gluing pressure, assembly time, ST
" and protective coatings as well as other factors play

Lan- imporhant. part in the fabrication of acceptable .
Joints, Casein glue is extensively used in glider and .

e '_an'plme wood construction and its application haa been

o found natisractory nhen used as follows: =~

. All glue Joints should be held for at least 8

65° F to 90° F.  No glue which has been mixed for more |
than 4 hours should be used for gluing structural par'bs
Enough glue ‘should be used so that it squeezes out of a

e .
%

| Revision to Page 14b
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S'beol ahee'b used for atreaaed ﬁt‘bings ahmld be e

~“handled with special care to avoid scratching or -

merring the surface in any way. Linas should be.

‘drawn with a pencil end not & sharp instrument.
A1l bemls should be made around & block which has

~'had the corner rounded ‘off o a radius of at least .

_twice the thickness of the metal. (See CAM 18).

During the bending ‘operation, sheet. shiould be hald.”

_dn'a vice which has the jaws covered with copper, o

“aluminum or brass so as to prevent marring,
'Hammering should be done throu@ a hardwood block

- " rather than on the bare mgtal. ‘Holea may be -
" punched provided they are reamed out at lea.st
"~ +010% %o get them up to- size.; When drilling -

-stacked’ SheetS, the. burr ‘shiould be removed from -

- _each sheet 8¢ that the hols is clean and surface

smooth., Where cuts to form corners are made, a’
':1/8 inch diameter hole should be drilled in the

| corner anol the cut made to the holb, not past '.tt. '

: " 'Revision torase 4,_7
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- bends. The strong aluminum’ alloya, such as 17 ST and -
24 ST, should not be bent to & radius ;lau than Lour

t:tms the thickneds of the sheet (CAM 18), 1hé bend i

‘_shmld be prefarably at. right” ‘angles to" ‘the. xliracti’on.
.of -the grain, Bends can- be mde aver seft mat.erial
. such as harduood

e 05 1.001-'7, b. : In glider construction, brazing will be £ouni to. be
~ -'a satisfactory method of :}oining thin wall tubes. .
\;' When properly done, there is no danger of buming
LoLoor i.njuring thin wall tubes. The use of braging
-~ wild be pemitted in the assembly of light control
. surface tubing, and in fuselage Joints not sub:}ect

© Revision o Page .4-8 <

reng almimm allaw Bhecb mt ba mked w:l.thf’ o
: caution to avoid sny marring, ‘scratching, op sherp: - ;

f": : --'rto high loada or located at important connections. PR |
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T _'-,"0'5_.40'01.;9.,.,@, ‘_ 'v;ihgé. Long unsupporbed ribs may require bracing

te prevent them from turning over under the fabric..
_-This cean be accomplished bty cross-bracing with
| fabric tape cemented to the rib cap-strips, The
- "“ribs should be ribetitched with & good linen thread -
" on about 5 inch centers (See CAM 18 for recommended -
sewing practices). It is also adnsable to cement
, the fabric t.o the ribs. .

" Revision to Page .4=10
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Approved 1ock.£ng devices incluie cotter pins, sa.i‘ety |

- ¥re, peening, and, with certain restrictions, self-- |
locking nuts and Da.rdelet Threaded parts. For pins

that are frequently removed, hard wire sefety pins -

‘are satisfactory, provided it can be shiown that there .

is no danger of their coming loose or interferring

. ‘with the operation of the controls (See GAM 05.414
: ge.rd:ln; the use of clevis pins) -

The use of self-locking nuts is limited to the

. restrictions noted on the pertinent mapufacturer's
“recommended practice sheets listed on the CAA
Product and Process Specification P. & P.4.

. Revision to Page ,4-15
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el _f.'-,'atiﬁnus in m'dar to :ann'e Ireodu &'cn ﬂntter lml
©.. - other undesirable ‘characteristics. This is pu-tieularly
. ‘importsnt with refarence to wing “torslonal -stiffnees, -
~ Fateie covered wings, in particular, may be’ eritiosl in
A tkds respect. ' The ‘test procedure for determination ot
& ggraiml r:lgidityotthewing :I.a ontlimd in

“"-\2. Sinca ‘the s.ctm toraioml daﬂcotion of the ung 1:111 Co
. depend on the moment. coaffictent of the airfoil’ eployed,
" 4% is advissble to imtroduce the additdonal oriteriem that L
- -'-_themazim torsional. dﬂﬂeetimmdor th.linit 1oad eriﬁ.onl
o5 :-_tar tmim not exceed 50, - - :

e 1. Qf t.he bnilt.—up typaa of- spars, t.be box with anooth p].yl-
wood. faces is the most sonverdent for atttel.ﬁ.ng ribs and has MRS
- -half ey many. ﬂanges to make as the "I type., In eit.her -bype LT
.- Ylocking must be. provided at sll points where there: ‘e ntt.im L
' attached, ete, Sauch bl
e oter a:void concen'l:ra‘tion; 6
. yerticals are prcvided i
-/ siress in the'webs, These verticsls need not be filleted at - = -
5L the-ends uynless they also carry a concentrated loed to be dia- S
-+ 4ributed 4into the spar web, On bax spars the a.ttaehad b o
- verticals provide this: st.irtenﬁ_ng effect om- t.he woba. “CAY 18 BRI
--‘shon__ detailu oz apar constmetim. A g

’.’(\

B

MLT—UP E’ARS

king must be tapered off at the ends
_atross 4n the flanges, Intmod:latoi_,_‘_._- S
‘sane cases to increase the a:l.lmhl.o:_'-L

Py
-
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"-1.. Lam:l.nated spars. may be 3plieed in e:l.ther plane, and

‘splices. in the verious laminations should be spaced:
well apart, Splices in solid spars, if any, should .
" be mthe vertical plane, es shomn in GAHI&

i By
$i o 8 R LB

' Revision to Page J4-24
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05.4120-3. Sml struts have the necessary. “end fittings welded on

.80 that the load is carried through the weld in shear, while

with aluminum alloy the fittings are riveted or ‘bolted into

the end of the strut. A typical emd-fitting for a streamline
* steel strut:-is shown in Figure .4=~7. For a single strut, it
18 desirsble to provide um.versal end fittings sim:I.lar 'bo

| ;Figure ,4-7(1:). S i} . |

| Reviston to Page 1425
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CML AERONAUI‘ICS MANUAL s
- 05 = GLIDER ATRWORTHINESS- T T T e
o _-(Ed:.tion of ' June. 1, 1940) _ ST N O

05.434-1. Cable's._ control cables should be of t.he 6 x 19 or '? x 19
exhra—ﬂexible type, except that 6 x.7 or 7 x 7 flexible cable
18 acceptable in the 3/32 inch diameter size and’smaller. . For j
.. properties see Table 4-14 of ANC-5. The 77 x 7 construction - L
- 48 found aatisfactozy where slight cable bends around pullays R
of only 30° or less are encountered. ‘Cable end 8plices = - - IR,
should be made by &n spproved tuck method such as thab of the . e
~Army and Navy, except that standard served and soldered splicaa T
- are acceptable ‘for cable not over 3/32 inches in dismeter. .

Az,

~However, cebles of other sizes with served and soldered BRI S

- fastenings will be satisfactory provided they are not streased

- above 50% of their rated strength. - Approved swaged type ~ . . . L
. terminals are also. gcceptable, Dimensions far approved splices o
~are given in Figwre .4-1. It should be remembered that cable o
 sizes are governed by deflection conditions as ‘well as by . L
- strength requirements, particularly when a long cable is used. Ul
. Some accepta'ble ty'pes of cable joinbs are given in Figure .A-3 Lo
/ it

it

Revision to Page «4-40
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65.4610-3. Pllot and’ paaaenger encloenm Rmvable "acoops

gA

~around the pilot should be securely.attached to carry the =~ . o
" air loads ‘encountered -at themmmgliding speed, but . -
‘ '.:mat be easy to release and push off in case the pilot. has -

bail out... They should be so designed that their remw.'l.

' __'."mmghtathighspeadsﬁnnotmjm-eorinconnnience

- "the pilot or passengers, or block the exits, The nose may

__-';'-hbuﬂtnpmoundthopd.lotandonlyalocalport:lonbo .
'+ Temovabls.: -Sufficient room should be provided for exit,

mstheim parachute. for which the seat is designed.

- -gclllrfweuﬂdEoponingdnableuthanuimhesis‘ ‘

' csimblo :
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(Eda.tion of June 1, 1940)
REVISION SHEE[' NO. 43

Curved monocoque type The curved monocoque style of -
‘construction necessitates laying the plywood on in.
smaller: panels where there is double curvature.

Longitudinal plywood seams should be supporbed 'by

1light internal stiffeners, These may run through the

. bulkheads and serve also as longerons, or be laid only . .
. in between as local (intercostal) stiffeners. The ;
~ rear part of curved fuselages is oftén made straight = 0
-com.cal with oval sections so that there is curvature .

" in‘one direction only, and the plywoodmaybelaidin-

: 1ong 1engthwise rpenels,

05, 46'3074'
§-23020

* Revision to Pages .4=50, =51
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(Ed:l.t:l.otn of "June 1, 1941}

 REVISION SEEET NO. 44

'.l.‘RAJI,ER DESIGN AND RELATED GONSIDERATIONS

‘1., 'me usual method of trsnspcrting a glider frcm one 1ocat10n

- ‘o’ another is to dianantle the craft to the extent. necessary

to place it on & trailer which may be towed to the desired loca-

tion. . This introduces the problem.of properly mounting and

_secur:.ng the various- ccmponen'bs of the glider so that no danage
will Ye sustained which would adversely affect the a:.rworthlness

""_of the glider. -

2 The .t‘ollawing precautipns should be. observed in’ an ei‘i‘or'b S
. to'minimize the ei‘fects of loads :‘.mposed on the gllder strucwre'__

N during trans::.t.' '

(a) The glider fltt.ings nomally de51gned for w:mg stmt B
_ attaclments “wing root. attachments, or empennage"
. assembly should not be used for mounting the glider
" canponents on the trailer unless specisl care is
- - taken to eliminate the possibility of externsl loads
‘ being appln.ed to- the g,lider structure at sv,ch fit't-ings.

(b) “The poj'_nts or areas on the glider structure at which

. the glider components are supported and secured should

5 be lgeally. reinforced and: PrO'bec*'ed to avaid d‘mage

o .' ;.-failures.

or d:.stortion. Lo

(c) 'me tra.uer suvports should be designed 50 as to- _
IR distr:lbute the supporting loads over: a.n appreciable
L 'h.'area o.t‘ the glider structm-e. S

{d) ‘I‘railer n‘anes wh:n.ch deﬂee‘b or weave excessively
" while being towed over rough road should.be avoided.
' ‘The loads which might be Amposed upon the glider ‘
- structure a8 a result of exdessive trailer frame .
deflection may cause” 1ncipien‘b or ‘agtnal structural _

[

mean
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mmsnmsnmsmmwornn oxmss )

This append:lx presen‘hs and describes a simple and rapid appro:n.ma.te

" . method for the determination of the spamwise distribution of seotion .

R o coefficieqt °l* on wings,’ “for use when 2 rational method i8 re— B

- ‘quired. - One: completely worked mmple and three addl'biona:i exa ]es,: .

" which compare the results obtained. by this spproximete method with - ..

avaﬂ.able thaoretml nethods are included. Limitations of the

" mothod ave given in Section 6. The method herein deseribed ‘incor

porates a. tabular form for use in making the necessary ccmpu’c-ations..

oI practice, it is necessary to. enter only 7.basic columns in the '
L .table, and the remmder of the work is a simp'le routine \pmcednre e
- -which can be carried out by personnel with no engzmer-i_ng lmwledge

. ofthe principles imvolved .

msxc cousmmmons

-

’---f;‘It 18 weld kmwn tha‘b the ]_'i.ft. dlstr:l.h.ltion for any wing can be fO‘md
o An berms of the wing, 13 £t coefficient Crs the basic 1ift coefficient_
: ‘_-jcibg md the additioml l.ift coefficient °Ia| , as. relat.ed by the .

In m:'der to detem:!m the values of c\ along t.he apan for any g:l.ven .

-  ,; “design condition eorrespmﬁing to 8 specific value of the wing lift
ek ooefficient £y, 1t is,of course, recessary . to Jmow the values of |

o - ‘,.‘dad.ved .frm tha resul-bs g:lven._‘in Refea'me 1:

a) and cqp along the span, (It- might. be notéd here that, if the

‘has 1o asp Awist, exp = 0 ‘and .o\ = CItrg;e) These may R

" ‘ba detérnined by the: . following apprmdmate omu:!aswhich were. . . :




In using t these. bas:l.c fomulas,‘ he fol:
determineds ] .

(Angie between w:;nd e
..direction and the v ._-(5)
' reference axis, for S
i zero wing 1ii‘t L

oat:Lon of fommla | "(S'a)'-'
“(5) for use when ao '
- is constant e.long

the span) ‘

The compu‘bation of °1a. a.nd °1b is conveniently adapted 'bc &
0 tabular i‘orm, the use of which described in the follc!ring
section: L SR P

L ”-s';‘ USE OF ‘I‘A:BUI.AR Foma

a8 Table 1, -"iBrleﬂy, ‘the use of this Table consists of: entering -
| ‘thg basic geometrical date required in colums. ® ®,:®; . and.
| 6) 3 entering the "miltipliert in column (2) ;. e

¢ data required in columns -(8) ‘and Q7

3 and then. proceeding

with 'the routin computat:.ons as md:.ca‘bed in.
- The value of €15, s then:.obtained as colum (8)e. The value of

o
"Ib s cbtsmed as. ‘column - @ p dnm case high 1:;E'b dences are not

" used, and as collmn @ if such dev:.ces are used. The procedure i‘or
, us:!.ng this !’ablenll ncw be outlaned- - R :

FLLT T e .' Before enterirg the values of % in t.h:.s eolumn, zt :l.S necessary
o f LT e dlvide"the_'sm-span :mto a‘ _convem.en'b number of sec'b:.ons, ‘and

The tsbular fcm for camputmg' the values of cla‘n a.nd °1b is shcwn '

_t.ering the Pasic
he body of the. Ta.ble. _ 3

&




-

e

E:rber the chord c, m inches corresponding to the b—k va'lueﬁ‘"_.‘_. . L

..;‘ta:.ned :l'.’rom standara mam reparts.

s-zzozo

Ty
(An even number ber. of part.s ig’ necessary in order
4 bo i 'sure ‘accuracy in the numerieal’ integration which is.
'-[e.utona'blcally prov:ded for in the Table.) ‘The values nf
: mey now be entered in colum @ » taking ‘care to. e:rt.e:r

b --"__in -bhe mmer:.cal example (Fig. 5).

S on the same lme. A
Col (@

Erber here t.he ac'bual w:.dth in :anhes of ‘the. sma].'L divisions"".lfi__.' T
of the sem.-span mth:i.n the sec'bion (See Fj.g. 5). :

Coltmn @ ' _' : " e

‘._

o Etrber here a multiplzer wh:.ch, vrlthln a section, is a serles":fﬂ' b :
- of the i‘ollom.ng form (S:.mpson's rule i‘or appromte in'be- T
e J:_'gra’crmn) | E _ -

Tt will be,noted that the. st and 1a.st bewmis of: 'bhis series
'_'_‘_g-are .555, and: the mtemed:.a.te terms are-a. repetn.tlon of
.355 and .667. Examples of. nmltlpl:.er values follm‘z '

- fﬁTWO dlnsztons-': .555, 1.555, .555 et
“o0. 0 Four divisionss' 4353, 14333, .667, 1.355, .555

| Six divisions: 4885, 14353, 067, Le358. 4867, 1,555, .555_’;_?5_‘_’-

.-ﬂi*-.._:-.mght d:l.vn.sions: 4353, 14333, +667,. 1.355, .667, 1,385,
S ’ .667’ 10555’ .-555 \

= u(See also F:.g. 3 for a.n eucample oi‘ thie prooedure.)

. -,..Fnter here the slope of 'l:.he l:l.ft curve, o9 - for J.rnfinlte aspeci;:;“ffj
ratio, in Ct per degree :f.‘or the pertinent airfoil sect:.cn (o0

’ _--a:x.ri‘o:l-flsp combimt:.on). Pata for" thls purpose can be ob-

Enb_er here the. angle of z.ncidence, 1, Thi :Ls':the ang;Le v
be'bw en the chord Jine "(the :Iine"-used & da.tm'for a.irfo:.l

- values at'the main section d:.v.ls: on' 'tm.ce as sharm e




o axis ca.n ‘be ‘chosen as any- eonveni ‘axis in the plane of
| Symmetry, sueh’ 23, the fusedage axis oy the chord line of
-y the roob chord. Care: should be taken in- using the proper
- -sign for i, pOSl"blVe values being as. measuréd in the sketch
: .beIow.f {The sign .of oy, is shovm-as negative in the .ske'bch

~to agree with NACA airfoil datd where the reference 1iné for = -
- angles of attack is always the chord line, Therefore, oon= "

o

i

's;-.der:mg only 'bhe geome'bry of the pa:*b.;cular sketch, B is
. obv:.ous}.y i +O¢1 o O using. the sign and, e‘cpress:l.on for B g:wen
- on' the ske’och, B =i (-oqo) - i- +0¢7°). R

/ zez_-o'_L'_i__ft Line o

r’iei‘erence Ams

B =1 -0610

f‘Olen 6) ' |
= : Enter here the angle o:f‘ at’t,ack : r'zero .;.lf‘b, 0610 for ‘the pert_nen'b ‘

—airfoil’ sectlon (cr a:r.rfo;l "'la‘ omblna‘b.,on) ’ 'bakn_gg care to use

_the proper sign, Data for:thi pose can be obtained from -

-standard NACA reports. Gompu jons can now proceed in 2ccordm .
PR R ance with the instructions. on Tdble 1, In'cases vhere high lift"
S ST dev:.ces are not’ used, _the f:.nal. ;va:l.ues of 01a; and ¢y for demgn

pm:poses are g:.ven in Volmnm and @, rpspectlvely., -

~ When. such dev:Lces are used the °la. va.lues oi‘ Golaum : s-b:t.ll

_ 'apply, but it is necessary to £i11 out 0011 Q
- in order to obtain the final. clb (Gol\mm fﬂ va ues or des:,gn
- purposes. - Instmctions far f_llmg ottt these columns are’ given
oin 'bhe i‘ollcw:x_nv sectlon. ' . . ‘ - _

S

Lty -

PO

e 4. PROGELURE FOR OBTAI’\II.G c1 T v‘rczz LIFT D"’VT"_‘S LR D ,‘. .

Whm high 1:1.:['1:. devn.ces are enployed, it w...ll he. i‘ound t‘qat. the cu,
“values in Column @ have a sharp discontimuity at: the end (s) of -
., ‘the flap, as shown "in the exanple problem, . Figs 3¢ 1t is, therefore,
©o L necessary to properly adgust 'l:.bese values in.arder to. obta:.n better
o _ﬁagreement mth actua.l rneasured sPan dﬁstr:.but ons. o

Thls adaustnen'b process ;Ls pgri‘ormed 'b‘y' computmg Column @ to
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-6. These curves are’ then fa:.red as shdwn by the solid lines on .

Fig. 2 and 6, taking particular care to fair in such a manner that -

the total area under the faired curve is equal to zero, values_
- of eqp¢ from the faired curve are ‘then entered in Colwmn. (29 ‘and

Be

g These examples are imluded ’oo s&mw a’ compamson betwem ‘c.‘ne resul-t.s
obtained by the approximite method outlined herein and more exact’

the i‘:.nal °1b for desa.gn purposes is obt.a:med :.n Co‘.u.mn @ L

w

""_'bheoretical methods which have previously been shom to give satis-
© factory agreement with w:permental results, (Reference 1 includes

- & large murber of compar:l.son examples wh:.ch are of mteres'b.)

. -.Ex:a'mg]_.é ﬂ e

' The w:.ng plani‘orm of this example is shown in F:Lg. 2. The m.ng

- has no aerodynamic twist, except that induced by the flap, which

- is deflected 30°, This example is taken from NACA Technz.cal '
Report 585, page 3 (Reference 2)s. A table showing the. compue:
tation of €5, and final ¢y is shom in Figs 3, fairing of" 010

| 48 shown on Fige 2, a table giving the oomputa'bion of ¢q for -
wing 1ift coefficient Cp = 172 is shom on Fige 4, and 4 com= "

' ‘ par:.son of final velves of °1’ °1a and ey, with those obtained.

- _.theoret:.ca]_‘ty by reference 2 is shown in Fzg. 5. It will be.

. noted that the agreement of the 01 values is vezy satz.sfactory
' ,for des:,gn purposes.

‘ ‘I‘he w:.ng plani‘orm for this example and ‘the: compamson curves
~of ¢y are shown on Fig, 7, This wing has no asrodynamic twist,
It will be noted that the agreement of the approximate method

with the theoretical results is satisfactory for design pm'poses.\ “

_ (The CL value of 4,52 for ‘bhlS e.:mmple is a theoret:.cal value
¢ corresponding to an angle of attack beyond the stall, Howeven-,

 the ¢y values ‘for this wing at angles of attack below the stall

WOuld be directly proportloned to 'bhose shown on the F:.gure.) o
w |

" The wing. planfom and conpamson curves ror this aamnle are

. shown ‘on. Fige 8e This wing has a straight cen'ber-uectlon, 1
root 0 tip chord ratio of 4, armd an aerodynamic washout of . .
2 degrees, The lift coefflc:r.ent of the wing, Cy, is 0.687, In

&this case, & compamson ig. made between the S1€ values ‘given by Iy

" the ‘approximate method and the theoretical curve from NACA. L
_Technlcal Note 732 (Reference 3), (It will be noted that the: -
va&.ue E}_c_ is- darectly proportlonal 'bo 'bhe load per foo‘b ‘of span

- 2
ac'blng on the wlrg.) I_-_S =

]

Ty
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I

- This comparlson example 13 shcwn on Fig. 9. The i‘lap deﬂec’oion L
is 80 degrees, the allerons gre in neutral pos:.tion, a.nd the
| wmg cL is 1, '?16. IR : *

_ The theoretical curves for ers cxa, and cib are' 'bhe same as
‘those shcwn in Pige Tty page '7-44, of ANC 1 (1), It will be :

-' ."‘..,noted that. t,he agreement of the approximate method w::bh the

- ANG'1 (1) theoretical method is: entirely.satisfactory for .-
' structural ‘design purposess Fige 9 also shows a comparison
of the.cyc values of the approximate and theoretical: me‘bhoda. o
- (The term cic is directly propor'blonal 'to the load per foot o.f
- span act..mg on them.ng Y

CONCLUSI ONS

‘.On the basis of the compar:son examples con‘ba:med here:m and many ‘

. other comparison exarples which have been completed, it is COTm -
~-cluded that the ‘approkimte method given herein of computa.ng

spanw:.se distribution of ¢, is satisfactory for structural des:;.gn

purposes, provided that:

1 - The’ aspect rat:.o is withm the normal range oi‘ valuea
(sayfromS‘bolz), and, -

Re The wug ha.s reasombly rounded 'b:l.ps s if the taper rat:i.o
" -is greater than 0.5, (This restriction as to rounr:led
t:n.ps does not apply :f.‘or taper ratzos 1ess than .5.) '

In oases where the w:.ng does. not - have reasonably rounded tipa and,

‘at the same time, the taper ratio is greater than .5, the approxi- ‘

~ ‘mate method’ ca.n also ‘be used prov:.ded that an. emplr:.cal tip ore - -
. rection such as. is. outl:.ned in paragraph’ 1,32 of ANC 1 {2)y uSpan- .
. wise Air Load: Distributionn ‘is -employeds - This method' is consitered

sa.t.:.s:f.‘act.ory for. -any ‘amount’-of aerodynamic twist tha.t. may be en- .

| countered :v.n oonventlonal des:.ga practlce.

e

| 4 NG 1 (1) Spamlse AJ_r—Load D:Lstrlbu'bion. 1ess.

mmmas T S T ? | f-:;;-?

1. Schrenk, 0.., A Simple Approximatior Method for Obtamz_n_g
. 0t the Sparmise Lifit ]11:!.S'br:r.bu’c::.on2 T. Me 948,
:';' . S No Ao Co Ao, 194:0. o [T

:2;' Pearson, H.A.. Span Loa.d D:Lstr_Ltution for Tapered Wings

Wlth Par‘blal-Span Fla.‘ps. T. Ro 585’ No Ao C. A.’ o
1937'- . |

5. Shema.n, Alberh: 4 Stmple Nethod of Obtammg__s;)_e._zi'_'x;_éég
) Dlstribu'blon, ‘I’. N. 752 N. A. Cofey ;1.959.
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W:.ng area, Square mches

- Spem, mches
| fChord :mches o
' 'Average chord, mchee ( = S/b)

D:.stance of a partlcula.r sta.tlon i‘rom centerllne

. of wing, inches

" W:Lng Lift coefflcien'b

' Addltlona.l hft coeffa.e:r.en'b for a sectlon when
. mng CL = 1.0

-Additmml 1ift coei‘flcien'b for a sect:l.on (= °L°1a. )

Basic l:n.i‘t coei‘f:.clent for a sectlon due 'bo aerodynemic
twist, when Wing. 3.s operatlng at zero 11:ft

: _f,sact.:.on l:.ft coefi'lcien'b (= ca + clb)

| Angle of attack of a sect:mn for zero lift, degrees -"'

. Angle bebween the chord line: and the reference ax-ns
- degrees (see sketch on pa.ge 6)

Angle between the zero 1ift line and the reference axis,. -

- degrees (eee sketch ‘on page 8;. note that B = & --oqo)

"Angle be’cween reference axis and “the w:i.nd d:.rection, .
degrees (positive when the reference axis is-so inelined

to the wind direction as to produce positive Lift,
assuming (for this- purpose only) that the reference axis

acts as a zero Lift chord line on a.:.rfo:l eectlon)

" Angle between the mnd direction aml the reference a.xis
- 'when the wing- ie operata.ng at zero 1if%,. degrees .

Angle between t.he zero l:-.:t‘t 1ine of-a sectlon and the
wind d.:recta.on, degrees (°‘83 -063 + B) _

©Lage elrve olope, CL/Hegree

: Sec'b:.on 1506 cupve slipe, e,/degree (slope of graph of

01 78.06)

7
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A

| W
STRAIGHT TAPER - ROUND TIPS

4

TN C I I
su-'mucm TAPER - FOUND 7IPS ~ FLAPS

I'—-/ — \'f | ﬁ_j: - I :

S a 5_2,e§én parts

REVERSE TAPER - ROUND TIPS

EXAMPLES OF WING PLANFORM DIVISION
o } FIG I

. SUQGESTED DIVISIONS
7 a8 even parts

1 11 R P A N /oo = 4 even parts .

a-4evenparts :

_b-4evenparts_

- baed é-irén"'partg_

e= 4 '_e_ven"'.-' parts

g
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