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CONSTR UCTION FOR ABROMODELLERS
MATERTATS

ETAFS dJT
FloM sttgr

IALSA ST&I '  SELECTION
(R..omm.nd.d t\/ood D.n.l.y)

lumbcr. The surface is
speckled in appearance and
the sheet is very stiff and
rigid io both directions.
quarter grain stock is easily
recognisable by appearance
but, on average, forms only
a small ploportion of the
normal supplies which
reach the retail shops. A
common fault with quarter
graio stock is that it is on
the heavy side, so this is a
point to be watched where
airfiame weight is critical.
As a guide, a sheet of r/3?
balsa for Wakefield ribs
should, ideally, weigh just
under i [  oz., and a! thesame
time have the necessary
rigidity and strength. Such
wood can actually be
stronger, and very much
lighter, that r/t6 in. sheet,
oI even thicker, in the
wrong ,_/p, of sheet.

Fo! estimating the rrnrgli
ofsheet and strip wood some
modellers make an im-
pression with thefu thumb
nail and judge the strength
from the resistance felt.
Whilst, wiih praciice, this
can give excellenl and quite
reliable resul!3, few retailers
will take kindly to having
their wood stocks treated i.r
this way.

There is one tip about the
packagi$g of sheet and strip

wood which is worih
remembering. In the origi-
nal packaging, as a general
rule, adjacent sheets (or
strips) have been cut from
the same piece of lumber.
If one piece appears very
satislactory, adjacent pieces
on either side are usually
very similar. Knowing this
can speed selection quite a
lot. Bear in mind, however,
that the original sequence
will probably be destroyed
after the stock has becn
sorted over a number of
times. Few rct^iIers min.l
customers sorting over theia
sheet and strip stock. pro-
vided the customers kirow
wbat they are doing aod do
not abuse that privilege.

If you must test strip
wood on the spot-and fo;
your own satisfaction you
should do-then any length
selected should pass the
simple test illustiated in
Fig. 2. This is, hold the
stdp at one end and wave
the other end up and down
gently. Cross grained or
weak strip will snap,
Faulty wood will crack.
Sound rvood will whip with
a nice springy feeling. Evcn
r/16 in. square stock should
be capable of passing this
tesr.

We shall be dealing fur-
ther with wood selection
when we come on to des-
c.ibing the building of the
actual components, as the
requirements for spar stock
are very different for leading
edge stock, for example, in
wing construction, whilst
differertt wood is often used
for longerons and spacers in
a simple box fuselage. This
enphasis ol1 wood selection
nray seem unnecessarily
complicated, but it is not. It
makes the job easier to

WEIGHT OF BALSA STRIP (W.l .ht  in of-nomb6r of .trlp lensth. .p.cifi.d l. lo*.' lln.)
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SIMPLE FUSELACES r3
build and produces a stlonger overall
resutt.

Ilit Wood
Dven kit modols aie not necessarily

excused tLis preliminary construcrio;
stage. h will readily be appreciated
thal when a kiL model is produZed in its
thousands close control oier the quality
of all the balsa wood in anv indi iddl
kit  is quite out of the question. Man,r-
laclurers general ly combat this in two
ways, Initially wood is selecred accord-
ing to requirements-certain lumber fo!
sheet parts, cerlain stock for stripwooo.
Almost invariably, roo, rhe desiqn of rLe
model itself allows for coniiderable
variation in the strength of individual
wood parts. The overall resulL is
generally quite sarisfactory, but lhat is
not [o say rhal any model bui lL from alr
individual Lit  could nol,  perhaos. be
improved by replacing cerriin kii parrs
with individually selecLed sheci ur
strip stock.

The serious model builder, in the long
run, becomes very "weight corscious,I
Jus[ as thc full size airciaft desisner is
continually fighting a battle igainst
lncreasrng wetghl as greater strengths
are required of his airframes. so the
model builder sets out to reduce the
weighrs ofhis strucrures wiLhout reducinq
their strength.

Hardwoods
Stronger, heavier woods, such as

obeche, birch and spruce, are used to a
nluch more limited extent in aeromodel-
ling,-mailrly_ on account of the weight
penalty involved, Birch and spruce are,
however, very useful lor srron; soars rn

lingr where weight is no! criticil, e.g.,
gllder wrngs. Obeche is not so satis-
laclory as an alternative structural
nEterial siuce it tends to be brittle and
lacks unilorm strengrh, Woods of kinds
other than balsa used in aeromodell ine
are general ly referred ro as'hardwoods I
although such a definition may not be
technically correct. The one part of an
airframe where hardwoods are used
exclusively is for engine bearers-beech,
maple and ash being favoured materials
nere-

A point to be borne in mind is that
many ordinary balsa cements do not
give sarisfactory glued joints wir.h hard-
woods and so a slower drying nilratc or
'strong' cement is gene-ral ly prc-
ferred. Double-cementi;g is ad;isaile,
as an additional precautio;.

Plywood
The most sarisfactory plywood for

aeDomodell ing use is resin-bonded
waterproof (aircraft qual iry) ply, which
rs avartable in a variety of thicknesses
trom r/32 in, up. The real ly thin
plywoods (rlp ro 5/64 in.) are generally
used oruy Ior nose lormers on rubber
models. The front former or fir€-wall of
power models is invariably made of ply
-3112 in. for small models. l in. ?oi
mediurn size models and q/i6-or everr
I in. ply for large model!. Similar
remarks,as above apply r.vith regard ro
grurng pl'.wooos.

Glase Plasticg
No, description of aeromodelling

materials would be complete withour
mention ofthe glass plastiis used for thc
produclion of moulded shapes. Thcsc
are relatively ncw, being iniroduccd on
a.commcrcial scale only in r954. Briefly,
gla$ plashc mouldings are produced by
laying glass cloth or layers of glass tapc
onto a suitable form, coatini witL a
thermo-setting resin solulion uid allor"-
ing to.set. The result is an amazingly
strong ' moulding ', easily made and not
unduly heavy.

The techoique can bc varied con-
siderably, according to the requiremcnts.
Also resin-impregnated glass clo[h or
tape can be uted as a bindine to re-
inforce structures (e.R., the n6se of a
fuselage). AJso the r-*ins can be used
wiLh, ordinary clolh or gauze bandage
IOr tne same DurDose.

Although complere major componenrs,
such as wings and fuselages, have been
made wirh glass plast ic, general ly these
are. too hea\,y for normal free flight
models. Thus the main use of ihis
material at plesentis forsmaller moulded
components, such as cowlings, fairings,
etc., and for local reinforcem-ent.

LnaDter lnree

JHE 
simplesL of all truilt-up fuselages

rs wnete llle two srctes are cut lrom
sheet balsa and Lhen ioined topether
either with a number of forme-rs or
spacers to complete the assembly-Fig,
r.  The side elevation of lhe fuselage is
traced or clrawn out on to a suitable
sheet of wood, which is then carefully
cut !o shape. This first side can then bL
pinned over a second piece of sheer and
used as a- template for cutting an identical
second 8roe.

The main alternative methodi of
joining these two sides are also shown
in the diagram, The simplest is probably
using she-et formers. fhe deprh ani
width of each former can be measured
oF the plan and the former positions
carefully marked on the irsidc-of each
side. Start ing with the widest formcrs,
sides andfoame$ are cemen-
ted together, r6ing pins to
hold in place and checkins
that the assembly is trui
and square. The other
formers can then be cemen-
ted in one by one, also
holding with pirs, if
necessary. The basic fuse-
lage is now complete and
requires merely tlte addition
of the various detail fittines.
For example, a_thin p-ly no-se
rormer----or a Dalsa lormer.
may be necessary, also locai
reinforcement of the sheet
sides at the rear where the
rubber peg is to be fitted on
a rubber modei, and so on.
With a rubber model, of
course, the formels will have
been cut out previorxly to
provide clearance fot the
motor.

An alternative method
with formers is to key each
in place. This means more
work io cutting out the

Simple Fuselages

parts, for each former is cut with a
tongue which engages with a corres-
ponding slol cur in the fuselage side at
each lbrmer slal ion. as slown in the
diagram. It does, however, make for
easier and more accurate assembly oIIc€
the parts have been prooerlv cut.

The third alternaiivi u.ing .pu""o
cu! lo correct length from square strip
to join the sides-i-s lighter, liaves more
intemal clearance for rubber motorg
and is general ly stronger. I t  is a l iLt le
more di lhculr to construct accuralelv.
however, since each individual spacii
has to be positioned carefully. Again,
pirs pushed through the sheeI sides'rnto
the ends of the spacers will help.

The main point to watch in' all these
luselages is that the assembly remainj
symmetrical in plan view and is not

\l
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the point, but even a small
error in size like $is can be
annoyrng, and weaken tlre
tuselage frame. Matched

. longerorB, in fact, rnean
; rongerons equal in strength.

werght and dimeruion. g[a6-
er_rvood is not so critical;but
rnls agatn should be of
" matched ,' dimension.

Some modellers take this
questron of matchins
tongeron wood so seiiousli
that they prefer to strifi
rlrerr longerons from sheei
wood.. This, in fact, is
unooubtedly the best
method, rl you have a good
wood stripper and can ulse it
properly. Until you can
srrip wood accuatrl), how-
ever, rt would be better to
shck to selec[ed machine cut
srflp lrom your local model
snop.

Stripped Longeroas

. Preparing longerons from
sheeL the sheet itself woLrtd
Ilrst be selected for qualitv
and uniformiry and oie eni
clearly marked _ Fig. 6.
r ne rour longerons are then
cur on as adJacent slrips and
useo- re same way round in
bultding, i.e., all rhe marled
enc|s at one end of the fusc-
lage, This ensures close
matching of four strips. but
ev€n then the srl ips;an bc
suDJ€ct to variations. An-
other point, toq is that it is
vlnualty impossible to tell
whethersuch srrip is suitable
tor longeforB until a test
sllrP has been cut and tried
loa strength.

Accurate work is possible.
lrowever, with proper hand-
rng oI the stripper, Witb
tne srripper set at the same
olmensron sp cer Etock can
Ded€ut exactly to co[ect

Once your longeron and

Betoa: A twin enEin: . I
' .ontrol- l ine ue.sion ot  th.

MK XVI Mosqui to,  
-Pro'

d.c.d bv the A*omodeuer
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pl i . i t_y ot-  o sui te.omqtt-
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^ot 
preoented buil.let lrcm lisht.nias

spacer wood has beenstripped or selected,
one thing remaitu to do before starting
building. Smooth each strip down ligr,r-l
with verJ frne sandpaper on all four faces
to remove any roughness or knil'e or saw
rnarks, IJse a sandpaper block, hold
onc cnd of the strip and rub thc sand-
paper along to thc other cnd in onc
sweeping motion. Do not a emDt to sand
backwarils and forwards or'vou will
almost certainly break the strip.'

Most box fuselager a.e made by build-
ing two sidc frames and Lhen joining
wiih spaccrg. Thc frames ari buili
direct\i ovcr thc Dlan and should bc
identic;I. Thc bcsi method of cnsurins
this is to build thc two sides roger.her, oni
on top of the other, laying dowo thc
longerons 6rst and lhen cutti s the
individual vertical spaccrs ro lengt-h and
cementing in place. The logical steps
are: lay out the plan llat on a suitablc
building board; protect the surfacc of
the plan (either by covering with waxed
paper or, morc simply, rubbing over thc
pian wit lr  a candle) ;  pin out the
longeroru directly ovcr thc plan, in
pairs; thcn cu! lhe spaceB to length,
again in pairs, and cement in place.
Thcse steps are illustrated in Fig. 7.

Basic Ftomes
Aurhorit ies dif fer as to how to pin

down the longerons. The method
usually recommended is to locate pins
on either side of the longetons to hold
them to the required curve. It should be
possible to be;d the longeroru to the
required curve without having to steam
tnem.

It is irnportant that each pair of
Iongerons should assume an identical
curve. They will naturally tcnd to do
this if the wood is properly matchcd,
bul may also requirc quitc a lor of pirx
to hold down properly. Contrary to
commonly held opinion, i t  is quite
alright to pin right through thc longerons
at intervals, provided thcse are at least
l in, square in section and the pirl3 used
are thin ones, This will make it much
easier to hold them in oosition, Smaller
section longeaons should fio, be pinned
through,

With the longerons pinned out satis-

factolily, the two sets of spacers ar.e then
cut and cemented in place. A good plan
is to start wit lr  the middlc sDacers. and
then work to each eod in turn. Take
tbe first spacer point, offer up a length of
str ip, mar'k the exact lensth reouired
and cut off .  Cleck lor size'and rhin cur
anotLer spaccr ol idenl ical length for !hc
second sidc, Cemenl thcse ipacers in
before going on ro cur the seiond pair
of spacers, and so on. This is more
accurate, and gives stronger joints, than
cutting a complete set ofspacers and then
cementing in placc, lollowed by a repeat
Drocess lor lne otncr srdc._ 

If thcrc are any sharp curycs in the
longerons,,wood stresses in thcae.regionj
can be rclrcvcd by painting with hot
watcr, qlficr thc fiame is completc.
Normally this should not bc nccessary.
The two sides should then be lcfr Dinned
down for several hours to all6w a
ccmcnt joints to set thoroughly.

Whcn rcmoved from the Dlan the
two sides will be stuck togcther, but can
be separated readily by slipping a razor
blade between them and runnins round
rhe out line-Fig. B-woiking carefully
over each spacer joint. ,,

Jolnlag Sidee
There arc scveral methods which can

be adopted for joining the sides. The
simplest is tllat whereby spacen cor-
responding to the mid section of thc
fuselage are cut exactly to leogth and the
two sides ioined with these. usine Dins
to hold unri l  the cemenl has set.- ihe
assembly is checked for squareness.

The next stage colsists of pulling the
two rear ends of the fusclage rogether,
trimming as necessary, aud cementing,
followed by tLc nose spaccrs, holding
with pins. -When 

these 6avc s;r.  al l  th;
remaining spacers can be cut to iizc and
ccmcnted io thcir respectivc positions-
cither cutting these to lcngth from thc
plan or against thc actual assembly,
working from thc widest section forward
aod aft and cementing in each pair of
spacer8 as cu! and belore measurins off
the length of rhe next. Either -way
demandj corntant checking by eve and
" sighting " agairst a posiible twisr or
distortion ofthe frame seltins in.

SIN!ELE !'USELACES

B.toa : a.romo.Ie et',e cotd.4 wim.
A t Glid.t, a rimple berinner'. proj.i.
desie^ed tor a tirst .D.t nr6d.l. sim-
plj.itt has 

^ot 
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'h.atza 
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.o^test  mod. l  u inss,
Pro(ile |rr.las. lies b.-

Belou leh: A cufi6t's atl-ui^E
t l t inB .oucer machin.  that  h.s d
deti^ite oppeal to tho'. scehi^E
o really " dilter.nr " mo.tel.
Belou risht : Cloc.-up ol she.t-
.d uinB. SAe.t exten.ts to main
.ear, a,d i. wrspD€d.ra^r rou/
Le. ro ore.etoe t,ue 9e.rio^,
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ADVANCED FUSELAGES

Chapter Fou r
Advanced
Fuselages
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lrlullr^ E, y.fd",hu,r a corresponding box The strengih oi a fuseheE with" . . .*" , ior sraDsrdect tuselage. Jn , i
practice, i t  is not po;sible to
bul ld a mult i-str inAcrecl
strcamlined fuselage down
to the lame weight as iiat
of a rimple box oT thc same
l€ngth and cross section.

Quite a lot of develop-
ment ha! taken ptace wiih
thc simplc llabsided fuse-
ragc clurrng the. past two
ycars whtch has resulted in
inpror.d strcagth fot less
overall weight, making it
even more attractive for
competition work. The price
paid for. this has bcen in-
creased complication in
building. The methocl,

r9

g;o J"/" e"sc/ssols,

fur ther cons tauc t ional
details to be added to com-
plete the final fuselase.
These corsist, in the miin.
of such items as gussets to
tncrease local strength,
rear motor peg anchoragc
on rubber modcls, undci-
carriage 6ttings, and so
on. Generally, thesc arc
quite obvious and straisht-
forward. There are, h"ow-
ever, a number of con-
structional. tips which are
wor[n passrng on.

Double Cernentlng

The first concerff what
is known as ., double-
cementing". This consists
of pre-coating all joint face!
wrth ccmenr, allowing to dry
and then re-ccmentinc the
parts to be ioined- and
locating in placC. A doublc-
cementedjoint is very much
stronger than an ordioarv
straightforrvard cement ioint
and certainly does pai on
mosr fuselages. However,
qurtc a numbea of well-
known, and successful.
modellers never bother to
employ it and so the choice
is quite ao opeo one. There
is nothing to lose-onlv
time--in . making double'-
cement Jotqts,

- 
Other merhods demand the use of

Iormen-either false formers of card
wll lch hold the rwo sides whilst thespaccrs
are located and are then ,emoued; o.
sheet lo-rmers which become an integral
part of the slruclure-Fig. ro. -An
exrension of the former metFod is shown
l". l1g. t t ,  lavoured by some Wakefield
bultders, where the false formers are
rnounred on a stour j igging rod which
(loes ensul.c a real ly accurate l ine_
uo.- 

We do lot propose to descdbe the

_ Then there is the fitting of
bra$ tubes in fuselagcs,
such as employed for uncler_

carriage fittings. Uniess' thesc ruber
arc anchored at each €nd thev will
almost certainly push sideways. '  A
cement joinr coupled with thread bind-
ing is no safeguard. Brass tubes should
have washers soldered to each cnd,
bearing agairst sheet gussers in thi
ruselage- t ig. rz. duminium tubc
can be cut with a small pair of
scissors and fanned out, as 

-showu.

Kinking the tuLe in rhc middte antl
binding tightly to the spacers will also
DCID.
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cron fuselage immediately
becomes a more complicated
project,

Wc have investigated thc
methods used by those
builders who have gone over
to diagonal longeron con-
struction and the four which
seem to offer the best
method! of approach are
detailed in Fig. 5,

The first, and probably
the most widely used
method is that originated by
Evaas. Thir takes the
form of an internal jig cut
from soft ft sheet balsa. It
is suitable only for square
section fuselages, e,8.,
" diamond " typ$, and the
two parts of the jig arc cut
to the exact shape of thc
rinri.y'e line ofthe longerons in
projected side elevation,
The jig pieces are fastened
together at right angles alrd
the four longeron lengths
tack-cemented to the jig.
Spacers are then cut and
cemented in place, each of
the four spacers at any onc
station being of identical
lelgth and all spaccls hav-
ing the ends chamfered off
at 45 degrees. When all the
spacers have becn added
and the cement has set, thc
light balsa jig is broken up
and removed.

The second method was used bv
lVarring in duplicat ing l,is dolrbrc fuse-
lage with diagonal longerons. Crors sec-
tion k rectangular and so a form of
coratruction similar to that normally
employed for streamlined fuselages was
used, False card forme$ were Dlottcd for
evervothersDaccrstation and mounted on
a ceirtral jigging rod. Each card fo.mer
was split along a diagonal and then re-
joined with strips of cellulose lape, back
and front. The corners of each forurcr
wer.e also slotted to take aDd hold the
Iongerorx in t lrcir Lrue diagonal posit ion.

With all the form€rs on thejigging rod
the four longercns were slipped in placc

in the colner slots, then the spacers cut
to length and cemented inl When
complerc, the card formers were aqain
split by peeling off the cellulose ripc,
the lulves shaken out of rhe frarnc
and the barej igging rod removed. The
lront lalse lbrmer, incidenral ly, was
pcrmanently mounted on Lhe j igging
rod al the required anglc of downlind
srde-thrust so that the nose lornrcr
cemented onto the finished frame at the
cooect setting. 1'his mcthod, ofall those
we have heard of, is still the most
satisfactory for buitding a rcclaneulor
section fuselage wiLh diagonal lorrg-
erons. Al l  t l re other meth6ds are sui i-
able only for tlue squara
sectlons,

The third method shown
was developed by Gor[arn
and members of the Ipswich
club. Here two 

_ 
falle

" sides " are laid out direct-
ly over a plan-actually a
projection of the full side
area-and joined with tem-
p"t ary f t  square spacers.
' Ihese spacers run from l l te
bottom longeron on one side
to the top longeron on the
other side) and vicc-versa, at
every stalion choscD. Thcse
rtations are spaced at lbur
or five inch intervals,
dcpending on rhe lengrh of
rne lusetage and the curve to
be accommodated.

When_ these temporary
spacers have set they arc
pinncd. together pair by
palf,  along the cxact centfc
I ine where thcy cross. The
two " side " frames can then
be .rotated apart. In rhis
poslt lon the spacets proper
can be cut and cemented rn
place, each set of spacers
bcing of identical lingth,
squarjng up the fuselagc at
eaorr potnt,

The fourlh method is
again Lry Warring. The
Jlg rs shaped to tbe oul l ine
of the outside of a full
projectcd side clevation aud

thc respe(tiv€ longerons are held in
posit ion Ly cel lulose tape. Soaccr
stal ions are marked on i l te i is. '  To
remove the finished fus.lage, oni"quaner
section only of the j ig need be removed,
the longerons untaped and the whole
fuselage lilted our.

The jig irsclf is the maior item of
construcl ion. Original ly i t- is cut from
four sheets of r /r6 in, bal ia ( i ,e.,  r l ,e same
as the longeron width). One half of
the projected side elevation is plotred on
one sheet and cul out, This part thcu
forms a remplate for cutr ing t l ,e remain-
Ing three piec$. Al l  four pieces are
assenrLlcd, cruciform faslr ion,-wirL surt-
able stiffening strips.

t

:

l.r

diagonal longerons is generally superior
to that of orthodox slabsided luselage
comtructions with square section long-
eroff, partly because there is more depth
oflongeron, eirher direcl.  orprojected, in
any direction in which stress is applied
-Fig. 3. This applies when comparing
rt x * and |square longerons.

A part secLion of a fuselage with
diagonal longerons ir shorvn in Fig. 4
and, at lirst gl4ncc, would aPpcar to
prcsent sornctlting of a problen lo build.
Obviously buildilg two sides flal on a
board and then joining in the usual way
is impracticable andso the diagonal lo[g-

ltrdtl

fl
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: ADVANOAD FUSELAGES

CONSTRUCIION FOR AEROMODELLERS

Crutch Con6tntction
For power models, at one

time foi streanlined gliders,
crutch construction ofers
many advantages over
orthodox " box " frames' It
is, in fact, particularly
adaDted to streamlined and
sem'i-streamli[ed fuselages
where oo end-to-end in-
ternal clearance is needed.
It is strong, relatively simPle,
makes for accuracy and not
unduly heavy.

As diasram 6 shows, the
crutch islhe main strength
rnember of the fuselage. It
mtrlt be made of fairly
hard strip of generoug
secLion-ieep and nartow,
rather than square. I
common elror $ to use srup
which is both too hard aad
too heavy, whicb results in
an overweight structure.
With proper crutch sizes,
wood siock about equivalent
to that you would choose
for' the longeroru of a box
fuselage of aimilar length is
err ing st ightly on the hea!ry
side, i f  anything.

Thc crutch is simPlY
built directly over a Plan
of the fuselage. On power
models the hardwood motor
bearers can be splice joiot€d
to the crutch members and
left to protrude from the
front, When the crutch is
set it is removed and full
formers, cut from sheet,
added. The addition of
stringers then completes the
basic fuselage. Alterna-
tively, the formers can be
cut in two parts-top and
bottom. The crutch can be
left pioned down, all the
top formers cemented in
olice. strinqers added and
ihe wlrote f iamework of the
upper lralf  of t l re fuselage
c6mplet.d. This assembly
will remain rigid when the

crutch is finally unpinned,
turned over and the bottom
fuselage and stringers added.

Cr-utch construclion has
becn largely superseded for
contest t)?e power model
fuselages by sheet cruciform
construction on the larger
models, or a reversion to
the pule pylon type of lay-
out instead of the faired-in
pylon.

.Xt Type Arscrrrbly
Cruciform construction is

lnteresting, if only because
it is so simple. The first
" popular " use of this building method
was in Leon Shulman's Banshee
where almost the entire fuselaee
covering was unsupportcd, excepL at t i ;e
edSes-Fig, 7. Making such a fuselage
cntails little more tlun cutting a side
elevation profile, and plan view from
suitaLle sheet and then cementing
logether, cruciform fashion. In practicel
the side elevation sheet is split, so that
the top can be erected with the plan
shape pinned down on a flat surface to
preserve accuracy. A limited number
of formers and the nose and pylon
secl ion. bui l t  up, completes the basic
assemEly.

Cruciform const.uction ofthis tvoe has
been adopted, and imploved, by Gor-
ham. His method gives greater rigidity
to the sheet sections by capping the
edges with strip-Fig. B. This diagram
of a typical Gorham power model
fuselage design does, in fact, summarise
tried and proven practice with thij
type of construction.

1-or thc pure pylon model, of almost
any size, a form of construction which is
half way betweeo " crutch " and a
simple triangular box is widely em-
ployed. This method originated in the
United States some years ago, was used
on a limited scale on both sides of the
Atlantic and now seems to have eained a
new lease of li[e.

As Fig. 9 shows, the bottom of the
fuselage is laid out Rat on the plan.
'fhis becomcs virtually a crutch member

for th€ rest of the fuselage frame is now
added to this elementary frame. Irormers
are cemented in place to give the
required section-usually square or
rcctangular at the front, taperiug off to
triangular at the rcar-and the pylon
structure built in, On larger models, the
sides, including the pylon are then
covered with sheet before removing from
the plan. The bottom is then sheet
coveied to complete the firselage.

There are so many other types of
power model fuselages which have
anoeared from time to time that it ls
imbossible to mention them all. Those
wi have dcalt with are representatrve
of popular practice. Some others,
perhaps equally good, are not so
widely known. Many are simply varra-
tious around one or other basic scheme.

Simple Lrox construction does not
real ly suit  power duration design olher
than the pylon types since, for example,
a faired-in or semi-cabin pylon layout
is bulky ifa purely rectargular section rs
maintained throuehout. Power duration
fuselages are geneially narrow and quitc
deep (from wing mount to the bottom
of the fuselage) and ordinary " box "
constiuction becomes less economic aDd
less attmctive the farther the cross
section departs from a truly square
section. The " best " type of slabsided
fuselage, in fact, from the weight and
strength point of view is the diamond
type-even if us€d " flat " so that it
becomes a normal square section.

I
I
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QINCD floaLs come under the category
u olsmall '  fuselages'-and not always
so small in the case oftwin-float layouts-
it has been thought advisable to include a
short chapter on their construction. The
design lequirements of floats, e.9., size,
shap€, layout, etc,, ar€ fully discussed in
Detign ;fot Aeromodellerc,

In the case of rubber models, large
diameter props, high torque, and
general need for weight saving associated
with rubber power bring in their own
problems. The most obvious require-

Fi-s--E!94]j--C!l.9-]:l-!-!!!S!!

Float
Construction
ment is the necessity for lotlg u/c legs,
which must be stiff and light; bamboo
is probably best in this respect, Thread
or fure wire bracing is almost essential
to prevent Lhe floaB from spreading
apart or whipping excessively wilhout
using too thick or heavy a leg, A wide
track is needed to control the high
initial toroue on take-off. which further
aggravats'the tendency ior the floats to
spread apart. Normal posirion of the
front floats is very slightly behind the
prop, and float volume should be calcu-
lated exactly as for power floatplanes.
The tail float should be about 30 per
cent. ofthe toial. Rubber model float
forms in eeneral use are shown in the
diagrams -oppositc. Note that ti$ue
covering is quite sufhcient for all but
fairly heary models.

Points to watch when producing
rubber floatplanes are; (i) Three equal
size floats, o! a tail float only slightly
smaller; (r'i) Inability of the floats to
change position when set on water ; (itl)
Wide tracl up to 50 per ccnt. of span ;
(ia) Care in motor preparation, since a
bunch causinE a stall€d descent into
water will stotflying for an hour or two
while things dry out,

The one thing which must be faced
about models used for water flying is
that there is no way to Leep water out.
Silk or tissue covered sheet construction
cao be made reasooably watertight, but
wings, fuselage, etc., inevitably fill when
immerscd. No doubt complete water-
prooing is possible, but only at thc
experse of tremendous wcight. Thc
best svstem is to dope thc fraite beforc
coveriirg, to slow up the absorption of
waler, and to dope Lissue covering
thoroughly, applyiDg two coats of clear
followed by one or two of banana oil
or fuel-proofer. Silk or nylon will need
seven or eight coats of clear dope to
ensu.e that all pores are fillcd. A fi
diameter hole drilled or punched in the
covering of each bay, neat a corner,

wil t  ispeedfup 
:d ra inagc irr

the evenl of mishap. A
tissue for silk reinforcing
patch prevents the hole from
starti[g a split. Sheet
floats can be fitted with

Th.ee !10.6, .r.h minlmum
A8C
5 r l  ' t l
5t | l  r
6r l  3 l
6 l  r l  3 l
7t ,3t
7 t t  1

a
t0
t7
t6
20
zl

2A

12
55
70
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TOCENIRE FLY FOAV€R

L,E. srois16'

st l .GaarN Acao6s,

FOR OEr CH^b!E (TNTETCHANCEASlE) FIOAG

t{aR0\tooo cEMENtEo. fu8Es BouNo ro

a$on€ covEFrNG,

ccl luloid inspection pan.ls 
Ip161 I

or small  drarn-plugs; teaks | |
frequently devclop and
can be fatal if not detec-
ted,

A popular misconception
is that contact with water
is less likely to cause damage
than normal prangs. This
is far from true ! We know
of hard I in. sheet floats,
silk-covered, split from end
to end by what appeared
to be merely kissing the
water. Wing panels suffer if
the tip digs in, usually at
the dihedral joint; this is
the mfft common form of
damage experienced.

Twin pontoons are prob-
ably the most popular form
of float undercarriage*in
theory. Thosc of the vast
army of semi-scale falu
(who comprise 80 per cent.
of powe! enthusiasts) who
waot to build a floatplaoe
nearly all visualise a twin-
Iloat lay-out, oaturally, since
this arrangement more close-
ly resembles full-size prac-
tice, Few models of this
type are seen, how€ver,
probably due to lacL ofdata
and the fact that modellers
seldom have the opportunity
of s€eing a twin-float job
in action.

In general, for the average
sports model, the float length
should be 6{i per cent. of
the ovelall fuselage length, Cross-
section is then determined by using
the total volumc requiled, usually at
least 5 cu. in. per oz. of aircraft weight
(i.e., e| cu. in. per float). Steps are
advisable, and are best located at 50
per cent, of the lloat length. The float
position should be such that the step

oR%isHlcovEREo rop I
EOTTO M

DOUBLE TISSUE COV EREO.

TISSUED - LIGHTWEIGHTS. FOR LARGER MODELS

Trbl. rbov. iiv.i nort dlBen.ion3
..4. ' ' . .8, ' .nd. .c. . fotv.r iou3

.i26. of model.

. .  L-- .  . l
'4i sroes %ioau,isrDEs.;rssuE I

occuB 5 pcr ccnt. of thc model's length
in front ofthe C.G. ; on normal machin€3
rhis gives ample prolect ion against
nosins over. Float incidence should be
such ihat the lower line of the float for-
ward ofthe step makes anangle (the dead-
rise angle) of 5 degrees to the aircraft
r igging l ine; the after-parr of the Pon-

DRINI(ING STRAIVS

BlocK ! .E, t  T,q.

covER %; oR soFr2r; sHT.

lrri n r es r roiures
Cov€A tYrTH ,4." SHEET

S|DES i/r2'6lrr. r
NO IVTERN^L S'TAUCIURE,
FOh MOD€IS UltO 6 0ZS.
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tooo L iess important and its underside
can be paral lel with the r igging I ine or
again af 5 degrees to i t .-  Tlack shoul. l  be
about 20 oer cenl. oi the wrngspan or a
little mor;. and care must be taken to
ensure thai both po[toorB are pa]allel'

Float Sectlon

Cross-sectional shaPes irr use valy
widely, t l ,e simplesu being a reclangular
secl ion which works very well  bl l I  rs
somewhat lackirrg in nrot lcrn scale
appcarance. Givirrg the sides a I i t t le
tumblelrome and veelng t lre botlom
imorovcs efficiency slightly and looks
ratirer better '  El l ipt ical rops with vee'd
botroms mean more wolk but look
scal ish and are Probably the most
emcicnt; the vce need only be in t iont
of the step, with a deadrise angle of 15
deerees maximum, and the aftelbody

'rrlJersurface 
can be flal. Little advan-

tagc is apParent with vee'd reals' con-

cave undersides, or flared floats. Width
should be r l  to r t imes depth, and the
lloat noses should Lre kept rather broad.
From the step back the height should
remain fairlv conslant, allowing the
sides to tapei into a knife-edge. Fig. r
shows some shapes aud methods of
constructron rn general use.

When mounting, some torm ot sprlng-
ins is desirable piovided that the f loats
reirail reasonaLly rigid and do not
varv lheir incidence Two wire sl luts
ocr'side pc|nri I  l l rem to spring sl iglrt ly
tutwards- and/or Lrackwarcls, arrd this
would aopear' to be the bcst form uf
mount. - Chief considerations for pon-
toons then are i (i) 66 per cent. offuselage
Iength; (ii) enough cross-sectlon to

Dro?u.e ai l .ast 5.u. in. per oz. weight ;
i i i i )  q dee...s deadrise angle ; ( iu) steP

i i.i c."-t. of body leng^rh.forward of
h.b, l  (u) zo per cent. of wingspan for
track ; ( ; i )  r iasorral, le r igidiLy; (ui i)
accumte line-uP.

Chapter Six
fHE wings are ProbablY the most
r impo.tanl. single comPonent ot a

modei aeroplanel TheY have ro.be

strong fnouSh Lo take. quite a numbef

Lf ha"'d knoils, as well as normal flight
l.,ads. and muit also be built true and

remain substantial ly true t lrroughout
iil"i. tit , Wing" which have warped
Lradly, or flex in nlght, can wreck a model

iur, l"  t .udity asi pair of wings which

actual ly break in f l ight.--Wini 
construction is rtormally starled

bu cuti ins a ser of r ibs. ln kit  models
ilie o,rtlini of rl,ese ribs is usually printed

oul on sheet balsa-in some, the rrbs are

aciual ly die-cut, which saves a lol ofwork'

Cuttiag Ribs

CONSTT.UCTION TOR AEROMODELLERS

TEffi€

TYPE I

t8"

7V rl '
22: rl '
27'

TYPE 1

t8 '

22:

7r 2I' rl '

T.bl.. .bov. si!6 d.tt for th6 ded8n
6l Dontoont lor lwin-fio.r l.tourt.

Wings
the " sandwich " down, like a block, to

the section given by the templatc at

eacb end. When sePara(ecl You
wil l  have a complere set of idenrical

ribiie 
two-template method can also be

used for cutting'a set ofribs for a tapcred

-lnn. 
O"" ind template corresponds

to t-he root rib, the other end lemplatc
io Ltre t ip r ib iect ion. Sandwich balsa
i."t.ttal"^t U"ta""tt them and carvc and

sand, is before.
It is very usefirl [o have your-comp]ete

ret of wing r ibs ' '  packaged " in rhis

manner. N-ot only can they be sanded to

ident ical shape, but spar notches can be

.,r i  f . t  *oi. ' r""uratelY than i f  the

,rol.h", *"t. cut individually in each

27
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Cuttin* libs is reallY
quite simple. The main
methods are shown rn
f ig. r,  using a .PrePareo
template ol the rrb sectlon
reouired, Never tlY to
traie a wing section drawing
direcrly onto sheet balsa ano
then cut out, but Paste the
drawingon to a Piece ofthin
olv and cut t l t is out to ldrm a
icmDlale. CuI thc tcrnplale
accuratcly, smooth ll, e cdges
with fine sandPaPer ancl You
wil l  6nd i t  quitc easy to cut
a whole se! 

-of 
ribs with tlre

template as a guide, each
one- identical in shaPe.
Work along both edges o[
the sheet, as shown, lor
soeedY production, and then
uie ,rp ihe remaining shect.

Al alternative method is
to make two identical lem-
Dlates. Then instead of
cutting the ribs individuallY
cut a number ofreclangular
pieces of shcet ar,d sandwich
Letwcen the tlvo terDPla(r:s ;
tlre nuDtbcr of balsa l.ccl-
aiqlcs shoukl corrcsPorrd
to thc numbcr of ribs
requited. I t  is thcn asimPle
matter to calve arro Sano



rib. A file is very useful for
notching a set ofwingribs, or
the sides ofthe notch can be
cut with a hacksaw or fr€t-
saw and tbe complete notch
chiselled out with a model-
ling knife. Where the spat
passes through the centre of
the ribs, then the notch can
be cut bydrilling through the
" sandwich " at the top and
bottom of the requir.ed
notch and then removing
the rest of the material with
a round file (an abrafile for
r/16 in, wide notches) or a
fretsaw for larger work.

Even if your ribs have
been cut separately from
printed sheet, it is still a
good plan to pin them
together in a complete set
and snooth ofr with sand-
paper, checking the spar
notches for alignment or,
bette. still, not cutting them
until this stage, It is very
difhcult indeed, if not im-
possible, to cut a set of
sheet ribs individually with
comple!e accuracy.

Just one othe! method of
cutting tapered wing ribs
will be described, This is
very useful fo! maLing the
ribs for the tapered tip panel
of a wingr where only a
few ribs are called for and
the two-template method
does not seem justified and,
in any case, is not really
suited to sharp tape$ where
only a few ribs are involved.

As the diagram shows,
taper wing ribs can be cut
from the original template,
measuring the length of lib
reqr.rired and marking the
leading and trailing edge
/dPli on the sheet. Line up
the top of the t€mplate be-
tween these points aud cut
the r ib.

Now to prepare the spaN
for the wing. Contrary to

DoDular opinion, spars /o necd PreParing
Lci.,re asiemblv You do not just pin
down t le leading and trai l ing edge
srrios and oroceed-lo cemenl the ribs in
olace-if vou are aft€r best results.
' 

As a gLneral rule, the trailing edge
should a/-roars be shaped lo section before
pinning doivn on thi plan.- The leading
idge i inot so important '  I t  is gencral ly
easier to shaDe lhls after assemDry.

'fhe trailiirg edge is invariably tri-
angular in section' iut from iectangular
stri-D. unlds you llave, ot prefer Lo use,
traiiing edge ltock already shaped Firsr
reducJ the str ip roughly to tr iangular
shaDe with a Eh;m !.'iife and then finislr
off;ith sandpapir, as shown in Fig. r.
In sandpapering, hold the str ip aL.one
end and itroki tlre sandpaper block
awav from the hand. Never rub it
backwards and forwards or You will
almost certainly break the str ip, especi-
ally oo small sections.

Sandlng Warps
The finished striP will now have a

marked curl upwtrds. If You had
shaped r lre trai l ing edge after asse.mbling
the winq struc[ure, t l l ls cl lr l  wolr ld lrave
been or-oduced in the completed wing.
Sioce you have shaped the trailing gdge
membir before assembly you can take
thh curl out by sanding the rorrom ofthe
str io l is l t lv unri l  i t  is f lat once more

li yoiu pieler ro shape the leading edge
also at tfiis stage you can press the ply
template of the complete r;b- section
into the end of the wood, as shown ln
Fig. 3, ro give yolr an idca of lhe section
required and carve and sand down lo
th*. If carved after assembly, however,
the ribs thcmselves will be a guide as to
the sectiol required.

The mainspar will benelit from a little
Dre-assembly treatmenl, too. Just round
off the edges . very .sl iglnly 

with f ine
sandpaper, as shown in Fig. 4. This wil l
tend_to make the spar stlonger, as well
as beinq easier to fit in the rib notches.
At this i tage, too. you can cl)eck thal t  he
rib notche-s arc r lre corr 'cct size fut the
spar. llach strip should sl\l in position
easi lv. l -rut f i rrnly. I f thc notch is too big.
then' ioo muclr rcl iance is placed on t lre
cement joint to hold it securely in piace.

If rhc notch is too small, then there i! a
danser ofthe r ib spl i tr ing when forced in
placi, or, at best, the rib section bei'g
deformed. as shown. It is better to have
the fit too loose rathe. than too tighl.
Another common fault is not to make
lhe spar notches deep enougb so that the
spar.- when finally assembled, stan&
proud of the ribs. This produces a poor
covering job where the spar stands out
and produces a ridge'

Notchlng wlth File
If the ribs are to be notched into the

leadirrs and Llai l ins edge then the ideal
tool to"form lLese ;otclies is a frle of the
same thickness as the thickness of the
rib. Mark the posit ions of the notches
careful ly, also lhe dePth of the notches,
and 6le each individual notch, Fig.5.
Cuttinq notches with a saw, knife or
razor Slade is not recommended as these
are general lv imperfectly formed and
,r",r"iiu 

-.aL.tt 
ih. .pu.. It is bad

practiie, incidentally,- to notch the
matnsDar,

Assimbly of the wing can now be
tacLled, The leading and trailing edge
members are carefully pinned out over
the outline ofthe plan-having previous'
lv protected the surlace of the plan
eith-er Lry covering wilh waxed^paper or
rubbing over with the stump ofa candle
- toeei-her with the mainspar. Aclual ly
techi ioue wil l  varv with thc type of
wins beins bui l t .  ln some wings the
lead'ins edse is located above the Plan
irself--oerhlaps seL diagonallv in the ribs
-.r,h. 

-ui*pu. 
hai to be Packed off

the plan to conform to the undet-
cambir of the ribs.

If the ribs are undercambered, then
the front ofthe tmiling edge may have to
be blocked up to conform to the curve of
ihe rib. Th is done quite simply eittrer
by irsert ing small  packing pieces under
t l ie front of-the trai i ing edge, or a str ip of
reouired thickness under the whole
lensth of the bottom edge of the trailing
eds;. 1'!e latter is best for the strip lvill
for in a supptrt lor locating l l re boltom
of t tre indiviJual r ibs accuratelv in l ine
with the trailing edge member.

Fig. 6 shows, brief ly, how conslruct ion
of a-simple monospar wing would be

i

I
I

I
I

I
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i
i
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tackled. With thc spars
pinned down, each rib jn
turn is cemented in place a!
accurately as possible,
Make sure that tlie spars
dz pinned down f lat,
part icularly the trai l ins
edgc, and that the surlaci
of the plan is also flat and
not creased or wrinkled,
When all ribs have becn
added then thc tips can
bc cut and cemenicd in
placc.

There arc very many
ways of making the t io,
For l ightness, - 

which is
highly desimble on a rubber
model, laminated construc-
tion is frequently used. The
tip is then actually com-
prised of a number of laycrs
or strlps, cemented tosether.
bent to the shape of ihe t io
outl ;ne. The l iminated t i i r
can bc carvcd and sanded
down, as required, and is
qurte strong,. as well  ar
Delng very jrght.

Lamrnated construction
is summarjscd in Fic, t .
First a template muJt be
madc of the insida outl inc of
the tip shape required. This
template should be at least
I in. thick, and preferablv
more. It can be- cut from
card or sheet balsa with thc
edges sanded smooth and
rubbed with a candle. Thc
separatc tamination strips
are cut from r/32 shcet balsa
of stock which wil l  bcnd
readily raithout spl i t t inq.
Avoid really soft sheet, hovi-
cver, oi thc resultinq
lamination will be weaf
wllen sanded down. It
will warp under the tighten-
ing,action of water sp;aying
ano doprng the covering,

Lay the strips out ;ide
by side and coit each one
with cement. Brrndle to-
gether on top ofonc a8othcr,

3r
l ineup one end ofthe assembly and pin cementing the appropriate oanels.
lo the template. Then run round thc Joining two sipari te winl panels at a
,.-11: .gf 

t t ] .  t :mplate.. forr ine .rtrn givcn dit ie<lrat is lcn"ra y q'ui ic srraigtrr_
Iamrna{rons logether, xr I i rre and r iglrt  lbrward _Fig.9. Ir leal ly this should" be
agarnsr tne ternptatr,  r tn re othcr encl dorrc on a dihedral board. that js a
ancl lFave tor t  hc cem.ni toset. Onesidc. hingcd bui lding board rvhich is ser ro the
at least..ofthe completed tip lamination reqirire<l dibeclial. .Iirl" 

""uli"" 
tt. t*o

rrroutd Oc sanded ttat bclolc rcmoving panels to be pinned down q uite flat whcn
from thc tcmplatc. 

, . ihcy arc joined and ib.,i.r." 
"ny

-LFor 
wings ofup to r5o rq. ln-, which is tendency to- warp as thc cfmcnL joinr 's

about (he rnaximum size lor which set. However, i f  is usually su[FciJnt to
!1T11"d-, j ip ,constmction 

is rccorn- worL on a l lat Loard and piop iach wing
mended, ure depth ol lhe laminated up to the reouired ansle-
str ip wanls lo be r!  in. Ideal ly one would
wind a I in. wide lamination ..orrn6 r Dihedral Jolntr
singlc template and spl;r this down thc
mjddle for two identical t ips. Howevcr,
winding wide laminations successlully
demands a certain amounl ofcxpetience
and special care, oth.rwise " dry spots "
occur in the crment . joints, and lcs!
experienced modellers would bc advjsed
to wind each t ip separately from '1t in.
wrdc atr ips, using two idcntical tcm-
platFs {o save t i inc. Laminared t ipr
should be left to set for at least six hours
before being removed from the tempiare
to which they are pinned.

Fttting Tips
The fitting ofa laminated tif, is shown

in Fig. B. The usual mcthod is a scarf
joinl at botlr  leading and trai l ing edgcs.
Cul the t ip ends f ir i  and use rt;se as a
guide for cutting of the same angles on
thc wing spars..with the t ip localed irr
I ts corfect Doslt ion-

. f.aminated construction is probably
the best method of produclns nrcc
cl l ipt ical t ip shapes on small  

'wings.

Similar 
-shapes 

bui lr  up from separatc
prcces ol !heet cementcd tocether have 6
lendcncy lo break away along the hne
of the ccment joinls. This can only be
prevcnted by rnaking these joints vcry
accurate and double-ccmen t ins them.

One piece wings arc usuall l i  madc as
s^parate |ralves which are thcn ioincd
toSeth.r at t l re corret dihedral ingtc.
There are, however. many variat ions un
this principle, SmaJl wings are often
buil t  in one piece, crackid and rc-
cemented at the centre to dihedral.
Polyhedral wings or winss with r in
dihcdral invohi .r , .ki ;? ;ra ;J

. The spar ends and the root r ibs wil l
hav. to be cut or set at an anelc so lhat
they join correctly when the iwo paners
ar. brought together and the whole
joint is reinforced with dihedral keepcrs
or local braces covering the spat3 at thc
joint,  Hard halsa &n bc uscd for
dihedral_keepers on quire large wings-
having 

-the 
special advantagi of berng

rclat ively 6asy 16 31'rope and i lso cement-
ing well .  Ply is often recommendpd. but
requires morc carefrjl cementins. Sheet
celluloid can also be used, - Sorrre
typical application$ are shown in the
dlagram,

A wing which is built in one piece and
then cracked to various dihedial angles
slrould havc the main"par nrepa'rcd
before assembly. ln ot lrer wordi.  thc
mainspar should be notched to conf<r.rrr
to the dihedral it will ultimately assuroc,
as in Flg. ro, before assemblinq th;
wing. When sctt ing.rhe wing ro r l i l icdral
angles )t  rs then only necesqarv to lr im
the leading and trailing edgis at the
JOrnt.

.A vcry good way of doing this is to
pin one section of the wiDs down flat
(preferably the inboard section). Find
th-e corresponding rip or end riic of thc
acl jacent wing panel and cul a pjecc of
rtrip to this length. Now levciup thc
outrr panel and shape the leadins and
trai l ing edges f irst by cuir ing -r ight
through cleanly at rhejoint l ine ( i f th$c
spars are not already separate) and then
working a small  hand saw in the joinr,
continuing to raise the tip untii the
required dihedral rise has bein achicved.
Work on leading and trailing enge
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l-,l
f,
l t .

i i l
t l

joiot alternately and you will 6nd that
the method of tlimming with a saw ts
capable of giving a perfectly matched

ioint wi ih the minimum
amount of trouble. Cement
the two panels togelher
and add dihedral braces,
elc.

Where the t)?e of wing
structures calls for one or
more toD sPars. then gener'
ally it is best io build the
wins flat with these toP
spais omitted, set up to the
ctrrect dihedral angles and
then cmck the toP sPar! to
6t and cement in Place.
Care must be taken not to
distort the structure when
top spars are added.

-When the whole wing
structure is comPlete it re-
mains to sand it down
smooth and ready for cover_
ing, checling that it is free
from any wa{P or twrst.
Never rely on covering to
corlect a twist. Most likelY
ir will aesravate it. The
first esseniiil towards build-
ing a true wing is a true un-
covcred structute.

Before actually adding the
covering. however, it may be
advisable to add local rein-
folcement. At the dihedral
joints on the trailing edge,
whether one o! more ln
number, a binding of heavY
tissue, si lk, or gauze band_
age on larger wrngs 

-wll lqleatly incaease strength In
ihese reeions. I t  is these
ioints wiiich are most likelY
io become uncemented if
the wing gets a shatp knock.
Reinforcement at thc centre,
too. Drevents the rubber re-
tainiirg bands from cutting
into the wood--often a
troublesome feature when

you have gone to pains to Producc
a nice thin trailing edge on Your
wing,

{
{
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LnaDter )even

fHD tai lplane of a model is usually a

- rcJatively simple component-bul
mosl imDortant in many respects. The
America'ns call it a stabiiiser ind it is. in
fac[, just that. I t  stabi l ises the model in
f l ishr and automatical lv compensates an
inioluntary dive or stail, whin co.rectly
riseed. Being at one end of the model,
di i" tant from-the point of balance, i t
needs to be light-which is where simple
conltruction comes in-but this intro-
duces a conflicting requirement. It
must also be true and remain true. Ifit
waros when completed it may affect the
stabi l i tv ofthe m;chine-not so much in
an " up-and-down " direct ion as side-
*uy" oi in turning f l ight, for a tai lplane
can have quite a powerful turnirrg action.

Many modellers use this effecl in
trimming for turn. Two such methods
are showl in .Fig. r,  I f  the tai lplane is
tilted as shown in the direc-
tion of the raised tip-
t i l t  the r ight t ip of the tai l-
olane up for a turn to the
iigttt, and vice. versa. 'fhis
turnrns actron ls qurte moo-
erate ind relativeiy " safe "
-better in many casqt
than ofsetting the rudder or
trim tab.

A more powerful turning
action is given by slewing thc
whole tailplane. In this case
the model turns towards the
side with the foremost tip.
Slew the tail out ofline with
the fuselaEe so that the
rieht tip ls forward, the
m-od.l  tur* to the r ight '  A
tailplane slewed through an
angie of_ 

-to 
degrees-5

degre$ t l ther slqe ol l ts
true oosrtlon-can maKe a
differince betweeo a right
and left hand glide circle on
some rnodels.

These effects, ofcourse, do
not diaeclly concern con-
struction. TheY are maio-
ly a matter of rigging and

Tailplanes
t1im. Ilut as lar as corrstruclion $
concetled a lrue tailplarlle is the ideal
to aim at.

As far as warps are concerned, these
are lilely to be one of three main t)?es
(Fie. r).  The f irst,  and most common' is
where ihe whole tailplane bows upwards
into a curved dihedral. Generally this
also results in the trai l ing edge waslr ing
out toward! each tiD. If both the dihedral
and washout indu6ed are equal on both
sides. such a warp is not harrnf\rl. It
may even be beneficial. Q[ite a number
of contest fliels do, in fact, deliberately
wash out the tips of the tailPlane
for improved stability. The only
danger is that a tai lplane which warps
readily in this fashion may change its
serr ing during the course of a day's
f lying-and rh-us upsel lhe tr im of lhe
model.

tu\---,^L- ' \rw'! '+L re

'r,t/L TRIMM\N,' FoR ruRN usEo
TO AOJUST CUOE ClACLE

DIAiMMS ARE EXAGC€RA|ED.



night use. The leading edge
and main spar arc ofstraight
grained stock, whilst the
thinner trailing edge will be
best cut from quarter grain.
A comnon fault is to make
the leadirg edge too small in
section, so that hard wood
has tq be used for sufficient
strength. A wider, deeper
leadiug edge is usually better
----stronger overall, giving a
better entry, and quite as
light if light medium or
medium stock wood is
selected.

Usually the tailplane in-
corporatd an aerofoil section
with a flat undersurfacc.
The leading and trailing
edges and the spals arc
pinned down, as in the case
of wing construction pre-
viously described in detail,
and the ribs the!\ cemented
in place. No harm will re-
sult from using thin pitu
through both the leading
edge and the trailing edge,
but the spar should only be
pinned through outside the
tip, Locate with pinr either
side within the outlioe of
the structure (Fig. 4).

The most commolr fault
at this stage is to have the
uoderfying plan slightly
wrinklcd or creased so that
the spar is not resting
absolutely flat. In other
words, you are actually
lavins out the tailolane with

(

.r
r'

The second type of warp is a bad one.
I_Iere the trailing edge warps downwards
towards each tip and gives wash-in to the
tailplane. Genelally this is the result of
faulty constructional delgn.

The third warp is also bad and may
put the nodcl into a spiral dive. Here
one side of the tailplane warps up and
the otlrer down. One side has wash-
out and the other wash-in. Generally
this is due to faulty construclio r^tt\er
than design.

Fig. 3 shows the type of wood you

laying out the tailplane with
an inbuilt warp. Obviously this must be
avoided, so take care to ensure that all
the sDar members are Dinned down flat
with-the buildine surf;ce and that the
ribs are also propirly bedded down when
cemented in place.

Locating Ribe
It is a defiiitc advantase to slot in the

ribs to both leading andlrailing edge if
possible, but using only very shallow
slots, otherwise the strength ofthese spar
members will be reduced (Fig. 5). If thc

NEYER
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leading edge is of particularly narrow
section. then do not slot it,

The trailing edge itselfwill not be very
deep and if the end of the rib is cut to
exac! deplh may, rhrough a l i tr lc in-
accuracy in cutting, actually be less than
the deptb of the trailing edge at this
point. This may spoil the appea|ance of
the covering job later, but what is far
more imDortant it will reduce the
strength ;f the rib-trailing edge joint.
When workirg with thin trailing edges
it iB better to cut the ribs slightly over-
size at the trailing edge, that is, slightly
too high, and then sand down flush with
the trailing €dge later,

Tralling Edges

linely hnished trailing edge
warF readily-i.e., it has
little resistance to bending-
andsometimes it is better not
to finish this mernber to a
true tlailiDg edge section.
This is a good tip whendeal-
ing with small tailplanes
where the actual dimeruions
ofthe trailing edge ale small
(Fig, 6). The secl ion is
shaped by rounding off the
top edge rather than taper-
ing to a wedge shape, greatly
increasing the effective deptlr
of the trailing eclge and
its rcsistance to warping,

This is often done to all
the outline members whele a
simple llat platc tailplane is
called for-Irig. 7. 'I'his
enables relalively small out-
line spa* to be used to save
weight and at the same time
increasc bending sfrength.
In tailplanes of this type all
thc berding strength comes
from the outline spa$, A
mainspar is very seldom
used and, even if it
were, would not be very
effective. Such tailplarres
are more plone to warp
than built-up stluctures

with a deeper aerofoil section, They are
generally tissue covered on one side only
and not doped. Their appl icat ion is
mainly limited to very small models,
although sirnilar constructiorr is uscd on
lightweight contest models.

The importance of ensuring tlrat the
building board is perfectly flat and that
the plan is pinned taut and flat over it,
has alrqLdy been emphasised. But we
repeat rt is point again, for the f lat plaLe
tail and its natural tendency to wander
from the true line with waros at the ex-
tremities is not quite as easi to make as
its strrcture would have us believe.
Always keep the flat section tail pinoed
down whilst water shrinking and doping.
If this precaution is not observed, the
result will be somewhat like that rn-
dicated iu Fig. B. Dven after the dope rs
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t l rorougl ' ly dIy, changcs in atmosPheric
i .-p.t"^rut.,  t i" tr i ." lar ly exp-osurc to hot

sur,.  wi l l  have the same ehrct l t  ls

udui.ubl. ,  t l , . t . fo.. .-  to kecp the tai l

Dinned l lat between l lyrng days' . . . .'  One o[ thc b"l t  ways ol bul ldlng a

true svmmerrical section lai lplane is lo

do l l le iob in two stages The tal lplane

i1i '"ul iry tpt i ,  utonq'a l ine as in' l ic"ted

i" nl*.  q, '" i ta the main part of i l  bui lL

f iar. luJL l ike arr olJinary tarlplane'

When" completed i t  is turned over and

the lenlainir lg Part r ibs added to produce

ii ' . ' ' .o" i i"a-ty^*"tr ical section. '  Tlr is

mettrod is aeneral ly ersicr, and.- more

accurate, thtn bui lding the sametarlplarre
wit[  ful i  svmmetrical r ibs, proPprng up

rhe le:rdingand trai l ing edge metnbers as

reqLrired wirh scrap wood between them

ani the f lat surface ol the Plan'. 'Ti; ; ' ; ;  
also quick' and simPle

^.i tJa" 
oi ru;tptun. q6lr511uq1l6n 

^which
at one t ime found considerable lavour

for oower models. No r ib c-ul l lng ls-
'" '""" ' -  - i t tuotued' 

Str ips of wood of

the required dePth are

".-.tt,.i 
itt Place and

strios for tbe leading ctlgc
and square section for the

trai l ine edge, moderate
curveJ can be negotiated
with ease-Fig. I l' 4
row ofPins is erected aroun(r
rhe irxide outl ine, dre strtPs

cemented and then Pinred
downinPlace. Ribs artdsPars
are added in the normalway'
but the whole assemDly

should be left Pinned-down
for several hours belore

removing to give the-cemenl
ioints between the lamlna_
iions adequate time to set'

The laminated outl ines are

then carved and sandeo

down to conform -to 
tlrc

r ib sections to comPlete . lne
tailplane ready for cove-rlng'

Since the design ot t-tre

tai lplane i tselI  is a maJor

factor in subsequent war'P-

ine, i t  is as well  to lrave.a

l i t i le knowledge on th's st lD-

iect. Whatever lorm.ot

;onshuction is used'^ tne

frame should be Perlectly
true belore covering'. It norr

then tbat is just bad bul lo_

ins. Bad covertng . can

induce warPs-a suolecr

which wil l  be dealt wlth tn

J.rail ir, Ch"pt.. t5 -but fFidTn
cven the best o[ coverlng

r,ti*iLif r;11::*'-5';gi
sidirabte amount of llrcss wnen c""

"ii'J.r.a- 
tlrc covering would no-r stay

ffi;;ii;... not Purrins T,ffJ"'lT:
where i t  is al ldclred --and t l , ] t-- l i l* ,nu,

structure reacls.to ll ' i l ' i lt l '":," *t[
deterrnines what warPs, 1r atrYr

*ii',oi"J,llhor:":f Pmake 
.the st'u't.,"

ru"a.a ao*,t io section
after assembly is comPleted'

TE.
'fhe main sPar is tbe samc
depth as the rib section,
but thicker,

Shaping bY Sanding

Mainspar leading. and

trailing edges are 
-Plnned

down as shown rn l ' lg '-  Io
Alt the r ib " rcctangles "

are then cemented in Place'
When ser, the whole lot is

sanded down to aerololl
section.

GenerallY the results do

not compa;e with orthodox
construciion using Pre-cut
ribs. It needs very great

care to r-€duce all the ribs to

the same section. It is very
easv to sand " flats " in the
topi of Lhe ribs ald unless
thi cement joints betw€en
ribs and sPar are Partrcutar_
Iy good, these maY fail wlren
Lhe tailplane ls covereo ano
let the iection warP. After

sanding, if this .method 
is

used al l  rhese lotnts snouto
be checked over and PosstutY
reinforced with a fillet ol

cement on each side.
WitL larse Dowcr model

tai lolanes ofthis and similar
construction el l iPt icoutl ines
are often ldlmed lrom
laminated leading and tral l '

ing edges. Using narrow

", iii.'i"Iit'il-'*;',-ylo, ::*,:11ii"'nft
action of 

-normal 
coYe,rtl8.,:-c;'':;'ihe

::ffi l.l':'J,i:o'1";'"';1-.:iiii-l*'
*"lrn;;-Y *lgl:'h"''+': li:'J;x::
il;"':T,;;;i;;-P"mise bY using srnalr
liti-o. "o.* 

in"riigently to get a(lequaie

srrensfh al an acceptable weight '  or

...ori ,o ."ot" advanced. tlpes ot con-

"irrr. t ion.uch 
as Seode-t ic rrb sPaclngt

"r'"iri-"" r'"ri.* lor;ion box leading and

trailins edges, and so on'
" Tr.." ,t-."J-'p.p"t"r, .and 

one. of 
.rhe

simllest, types of 
-tai lplane, 

struclure

;;. . i ' ; ' ; . ; ; .p^. of reasolrable dePLh

ii ]- .- tr i .  
-r ' t t t"  

is quite. srrong 
-and

i"^!ot^liv t;gtu' ut well as bejn-g-ca-sv to

i" ' i ra. l i  u"sual ly gives a.satrslaclory

i*"$i;" 5x., ;:" " xl."Lo]'qffi ' r
ih" ,uir" or warp described tn l 'rg 2'

whicli is not teally harmlul'* ' i i l ' '  
rur*.i iuilpi"nes tlre samc ryPe of

..Xi-lii"" *^i u' emploved' onlv rl'is
:ff" ;iti;;; t;p"ate mainsPars' This

{ ,

{

t
I
i
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'5O SP,FS
only obtained at the exPensc
of increased weiglrt, increas_
ed colDplexity of building,
or both. PossiblY the simPlest
of all " rigid " stluctures $
the rDultispar, where a large
number of small seclion
spars ate used, as in Fig. 14'
These spars ar:e rougttry
balanced along the toP and
bottom oftlre section and lhc
resultirtA slructure is cx-
trernclv r ieid. l ts nrain lai l-
inc is t i rat io kecP t lrewtiSht
to"comParable figures, each
of tire individual spals is of
extremelY small section-
r /16 ir. jquare, ftrr examPle

-and thui locallY weak, It

is nrore war'p-resistant, buL propor-

i l"n.. tv t ,""ui. . .  Used, for example in

u no*. i  n,oa.t tai lplane, a more r igid

,,r, . ,atuaa ut aLoul the same wcighl-

but more dif f icult  to bui ld-would rcta'n

,L. ,ruo ,Pur.,  al lhough of smaller

." . r lon,  t ,ut l .  a bui l t -up "V" t ra i l ing

edee and sheet covering on the toP

suifa.e of the aerofoil back- to the matn-

snar. Tlr is is a very salrslactory oeslgn

iJ, , , t . . t  In.g. rai[plancs, part icularly
i i . . .  of . . .ruigutu. lr lan form' Careful

i"",*,""n.f , ip iJtal led for in assembly of

the f inal trai l ing edge 
- 

I  he.lal lpldnc rs

lrrst hui lr  f fat o-n t l ' i  plan with just. lhe

lower thin sheel membcr ot t l re tral lrng

edqe Dinnrd dotvn PreviousLy ih$ has

l ,e in.halrr fer .d of fas s l rown in t rg I3 '

The r ibs overlap t lr is rncmbet.
Wheo l lre mJitr asserrrbly-..has DFen

compi"recl ,  t  l te L! l )pcr t ra i l ing.edgc
i lnirr i .  i" ' . .*.n' . , i  i rr  place arr ' l  pi lrned

do\vn accural( ly A f inal sanding down

wlcn set reduces lhr bu;l t-uP lral l 'ng

cdge to r lre rrquired serl ion, as shown'

Sl*cr  r  / r t i  i r ' .  l l ' ick is rnvaf laDiy^ ern-

' , i .""a 
f . .  brr i l rup construcl iorr of this

i in' t  on po*e, mod"ls. Similar 
'onslruc_

ti , 'n lrrs lren duplicaled in smaller slzes

{irr Wakefields, but herc the work ls more

i, i i ,  t  v 
",  

i ,  is r l l  roo easy to-sand r ight

t l , r , , r rg l r  t l r i r r  s l 'cer in l l re l lnal  s lagcs'

Rtgidity
Irr gcrrcral,  f igi( l i ty of the structure ts

is easv. iu other words, for a

sinele snat to L-,e bioken and t lrus weaken

ii ' r . '*hl l . . t .u.tut.  Twosuclrsrnrl  l l , rcaks

mielrt  even warp the whole assenrbly'
" ' i f r . ,uo* 

of ' tai lplane structures to Lc

uuoia.a' j t .  t t tot.  *t ' ic l I  are- unbalarrced'

.rr.h a" t t ,e two l inal cxamples Here t l re

Llrll oi ir.. .p". t,..ngll is concrnlrated

i" irr .  
"pp.i  

palt  o[ the section in the

i, .o" ir ' . i  ' ' i "" i  rai lylanes usually rcnd to

waio upwards, aLlding r igrdrly to. l l re

.,ptrer iurface wil l  obviale warl) lng'

W["i  ao." happen in such caser is lhal

the struclule warPs downwar(ts rrr Pro-
J,.r-".".  iui tptu"" tuith negative dihedral '

A lai lplane wit l  negattve ct l l l rdral nray

not b_e bad in itself_-some dcsrgners

del iberately employ sLlch a leatlrre -

but prot luced as i t  is by warpt ng,. attnost

l . . t j i t t lv wu.h-in wil l  be induced-irt  the

tins. whlclr r l  bad. Far better, in lact '  lo

i , lul  u roitptun" wlr ich warps upwalds
'fo conclude wilh a further comnrt nt

on t l ihedral,  where tLis is del iberarr ly

emptoyed as a design feature'- I here ls

st i l i  I i i r le evidrrrcc lo show tbal t l  s rs

r l . .at^t".  l Ir  other words, 
-wlrat

advantages might be ,gaincd .bY 
a

a;f 
'"at"tLa, 

or" anhedral lerl ,  tai lplane

can qeneral ly be obtained, Perhal 's tnore

itr l . i lu. ly, ly ot t , . .  
"reans . 

To inr roJuce

e di ledral break ir t to \vhdl l tas l icen

buil t  as a f lat structLrr€ when i l  is not

,rr i . i tu t t . . ." tuty is bad pracrice' From

t u-.-.tJ t,tu.,u.it coruiderations a flat

iailpline is urdoubtedlY best'
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Chapter Eight

A M I  NOI{ .omPonerr l  in many ways
A i ,  , ' ,u* l ,c rcrrrcnr l r r lJ  rLat t l tc

nn . i  . - t t ioaa exe.ts a vcry powerf i r l

s tabi l is in* fur ' -e.  OIre l ras (rrr ly. lo wdrcrr

l ,ow o t t r" , lc l  rn isb'  l revcs s l r ' 'u l ( l  t l l (  l rn

acciJcrr tat ly l , rcorrrr '  ( l ' lacl red.. tn nlglr l

; ; ; ; ; ; . ; t i ' "  t l is  inr t .  t r  wirr  t r*rr  Lc

." ,* i i iu "L" i"" t , t ' " t ,  
i r r rp.op'  r  lv  rL l igrrcd'

r l ic  l r r r  e.rrr  r lsrr  I ' rc arr  ut t ' l ' tLt t t t t ' tg tactor '

' l  o,r  r r r r r ' l r  o l t lc t  l " r  ; r  turr \ ,  lor  .xr In l l rc '

ant l  t l rc nrrx lc l  win<ls r tp tu a sptrat

r l ivc."  
,n,  

"  
*""" t . , t  rLr l i  i l  L l i  s l  lu I |q;rr( l  I l rc

l r r r  as i  vr l r i ,a l  ' t i r l ' i l is i r tg 
st t t latr .at t ' t

| lot  i rs i r r r  adjrrstrrrcrr t  l i ' r '  l r r f r r '  vcry

ralc lv is tLc wl l r lc  l i r r  o l lsct  lo l ' rct(r r r 'c

"  
i " ' i , .  , t  srr ' . r l l  pr" ; ' ' r r i " r r  ( ' l  t l r ' .  L"r : r l

arcu.  c i t l rc l  i l r  t l r ( :  I i ' r " r  ( ' l  : r  l r r l r r  l i t l )  r i  r

i t , l . i . , :  i "  
""  

, t ,  I t r t  I  l r '  r ' l l i  (  t  I  r t r  l  'c  I  l r '

sanrc.  r  ) thcr l i , r r  cs rrrc gcrr '  r ' tL l ly  l !  l l "  '
and morc salc ly t rscd, Lo pr i tnrotc a t t t l t t

DqLralIY tluc, 2$ :r

ucneial isat ic,rr ,  i r  t l r ' r  t  r r

ivarpcd f in s l rouL I  ahvrLYs

be iegardecl  i rs . r  ln ' tcrr l t l t l
darrgcr ' .  A In.rdt l  wr l l r  : t

war l rcd r , r  l )a( l lY : ' l rSlnYl

l in mav l lv  a l l  r ig l r l  t tot t t t -

a l ly ,  but  i ls tabi l i lY rr t rY

appc:Lr i l ,  Ior  at tY rr ' ' ts" t t '

tLc l l iUl ' t  sptr l l  rs rrr(  Icnsi  ( r '

Suclr  i l rst . rLr i l i ty  ts ' ' t t t  
t t

catastroPlr ic -  o l r rc s la l  t ( : ( l

i l  gcts wolst ,  atr ' l  8 in $ rrrr

gc! t i ' rg w(, fs i  A glr( l r  r '  lof

exanrplc,  nray l r ( l r ' tvr '  l 'cr-
fect lv ' i r r  f rcc l l ig l r t  l i " t t t  a

Lani  l ; runcl ,  brr l  I 'c  tnr-

stablc unctcr tow. A lx)wcr
mr. l t l ,  

" r  
a rrr l ' l r : r '  t t rot . lc l ,

nrav nr is lx l r rvc t r r  i t  srrrrr lur '

r la i rncr ulrdcl  f r r l l  Powcr '  A

warpc. l  l in I  r lcs l r i tsL urt  L lc

l is t  of  p"ssibLc "  t ' rusts '  t t t

such cascs.
Wr: ar-c IIot cdrccrnco

Lclc wi th t l rc lcr ' ' r  ly t r ' r t t t tcs

or s l raDts:rrr t l  s izts ul  l l ' rs '

but  nr ; i r r lY wi l [  1 l )c i r  corr-

strucliorr. llut it is irrtclcst-

Fins
i ra to nolc thal  in some cases lhe lwo

co"l ,ar ,d i r r  hand A thln hrr-secl lon'

i . r  c*a,ople,  is  anrodynantrcat ty poor '

lYir.""-i. ' '-- 'r, stalls' rnore readily

tl, in a rlr icker', sylnmetrrcal sect'on'
SLrLrtturr l lv l l re " l laL " hn rs also un-

r lcsi |ablr fut l l r is is a tyPe ol struclure

rvhich rvi l l  warp mure readl ly t l lan a

t lr ickcr sc,t ion. 
-Strangtly enough most

rno,lcl  bLri ldcrs are reluctant to use a nn

,, i  
""t . to.t  

areolbi l  sec(ion anJ nearly

al l  , i r ' r '  orr r l ,u si, lc rrI  making Lhrs part lcLr_

lrr aclof, , i l  ralher on the thln slde' A

,il,^i"".ttro"", of weight may be saved

bv r lr is m|ans- L'rt  unly a very small

.r i" , , , , ' "  , t , ,V Possible saving in drag

is orrr-st iorrable'" 
i ' i ' i ""  .  i" '  

" ,  "  
i" ' r  of mo' lcrate thit  k-

"" ; - ; : ; t ; ; '  
i , " .  t .nr ' - t lcrr  i t  is . fa i r lv

( .Jsv l t '  i l i  \ i8r i  a sr ; l l  s t r r rcture wrthour

l , i i i ; , , , {  * , , "" '  
' . is t , r  

'  o l  a l t  rhclvpcsof

Irtq A
-n|.dlrd'r.4q!!i?!:|'*.*
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built-up stmctures the
geodetic is undoubtedly the
most rigid-again without a
weight penally-but only
so fa! as twisting goes. A
normal geodetic lin without
spaN as in Fig. 2, for
example, would be quite
likely to warp into a bend,
even if it would not twist
out of true. To obviate th;!
a spar or sPars to absorb any
bending loads is necessary,
as in Fig. 3.

Geodetic ribs can be fitted
into almost any fin ouiline.
Naturally a sirnple rect-
angular outline is by far the
easiest to deal with. Curved
outlioes may be quite diffi-
cult to design having a com-
plete, but st i l l  relat ively
simple, geodetic rib spacing.
Some examples are shown in
Fig. 4.

The one disadvantage of
this method of construction
is, of course, the more com-
plicated work required,
About the best way to
build a geodetic fin is to
work within a finished out-
line, as in Fig.5.'Ihis outline
must be rigid €nough to
maintain its tnre shape as
the full ribs are cement€d in,
Half ribs are then butt-
jointed in place and spars
can be added later, when
set. It fu important to use a
cement which does not
coltmct unduly on setting.

Slmple Designs

Simple fin construction,
using symmetrical ribs, as
in Fig. 6, has a number of
failings. The 0nal assembly
is seldom very warp-res:
istant, even iforiginally true.
Many people, too, find
difficulty in cutting sym-
mctrical ribs accurately so
that the final section, even
after sanding, is not true,

cur Rtas

n wa:i^s wake-

Aboo. isht : Sele.tioa
o{ tailolqaes dll 6n

L.h :  ._Brucins ' t r ip 'ratd dtaaona y 4cfott

Rish.: AII 
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tj^.
uith sraia oad.il to;
s I t. n s I h. a^d har.lu oo.t
bta.e a^t shid 

'tfiq.B.tou lek: sondins a
cr i rs-  cto.s r ibb. . l  a inz
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to e^.!re tldt under
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Abote:  Co'npldc ta i l  ds\entbl '  t ips Lp tor
t ime dire. t

motof Des ot the woaeliet.t.

Right:  A sol i t - t i^  d |  . teo. toped by on

( jcr,cl ir  l ly alrr)r 's( as sood
tsul ts c.rn be.,LraircJ l ,v
rrsing rectangr.r lor st l ips fui
the_ribs as in Fig. 7, carving
and sanding lo sl.rpe ahcr
asscmbJy, Tlris oflcrs an
easicr tne(hod of builtlilg
and is usually salisfactor;
where l'airly generous wood
sizes can be employed lr ibs
at leasr |  / rG in. ih ick), '

. Wher.e sirnpliciry, allied to stiflircss, rs
t le main aim thclc is no rrajur wlry t lrc
rvhole f irr  slrould lol be cu[ l l rrn r 'heer.

A.firrther improvemenl on largc sheet
s rs an rnsct key piece of halder wood
the same thickness, as

The poor aerodynamic qual i t ies of a
thin scction f in can be ighored in t lr is
casc- or. possiLly rtre f in area sl iglrr ly
rncreased, to be on the sale side. Slrcet
Dns are nof as heavy as many people
appear to susp' jct,  provided the r iglrr
qual i ty woud is .  Losen for r he iol_r, f l r is
wood needs to. be- sriff and li;ht-lighr
quarrer gr 'ain, in fact, fof preFrcnce.- A
minimum slrcet  th ickness -of  

r / r6 in.  is
recommended (r/32 in. shcet f i ru rr
variably have a tcndency to walp).

Sheet Fins
Power models and gl iders can quire

reaofly usc snecl balsa l ins_where t le
thickness of thc shect is usually ar leasr
3/32 in. Al l-shcer f in consrrucrion is also
applicable to Wakcnelds now rlat
slruclure wciglrt  is no lurrgcr a pcnalty.

The main fai l ing of i  sheit f in , f
adequare thickness is i ts l iabi l j lv ro
spl i t .  

, ' I 'o overcome this, t issue covirrrg
rnust be applied, on botlr  surfaces. anl
doped in the normal manner..  

'  
Ex_

ccssive doping must be avoided as this
wil l  warp slrect jusr I ike a I issue-covered
lrult t-uP structure,

' ,1lffl lrrsuE
. tffEp salDtto

nrain sleet pieces. As a guide tosanding
to f i lal  sc.t ion a penci l  gr ipped in rhi
lngers cao be run around the outline
marking the centre line position.

In builrup fin corutruction tne
nlanner in which the outline is produced
is important. Ifthis is weak the 6n will be
prone to warp. Wirh simplc shapes-
slralSlrt  edgcs and a rounded top, in_
dividual sleet pieces are ol ierr usid for.
the curved part ofthe outline. These arc
cut so t l lar lhe largesl possible cementing
area rs glvetr between individual picces
and,.as far as possible, the grain ; f  r l re
wood slrould run paral lel ro lhe outlrne.
All thejoints should be double-cemented
as a matter of course, and checked agaln
aftrr sanding prior ro covering. i t  is
these ccmenr. joints whicL quire often
teno to Dleak toose.

Larninated Fins

- Laminated construction is prolrably
betrer suired to curved f in shapes since
here the grain can be made io fiollow
thc outline. In this case the main lault is
using too soft or too weak a wood for
the individual laminations so that the
resulting outlinc is weak when sanded
tlown to the proper section. The snag rs)
of course, tlle harder tlc wood used_for
thc lamirations the more difficult it is
to bend roudd the former. to the shape of

4r

%iop t'a'
tft,

tttst

sheet

Ktt'

Aboop t .h:  ptact i . . t  to, . t ion ot  .nehe
rrme'  .ut-uut.  pr . . .d os.  near a" possibE b

! . r t re. t  l i^z.

Aeloo: 
,At :othe! t im".  lo"at io^ ;  th is one .sat t .a.^ed .r t taue to thc ptunaer Datu.  o l

LPk: Fin.nt-out o^ a Wohct ip ld uhi ,^
mouement ot  r ip-up tui t  d t .

fins is an inset
of the same
in Fig. B. This is particular-
ly effective for r"i"n 

'"i..
lyly €flbctive for reinforcing
a joint line which may bi
necessary between two
individual pieces of sheet
requircd to produce the
necessaly fin widih. The
key piece should be cut first
and then used as a patter-n
to cut the fitting slot; in the

I
a

Richt .entrc :  Fin i  la. i teJ ekt i ,  dy beueorh
tut t taa. ,  thus eioir l  u^r .str i . ted mu,emenr

f

I
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the requiied outline. Some details of
fin outline constrlrction are summarised
in Fig. 9.

Usualiy the fin and tailplane are
located together, and both detachable,
although modern practice is to make the
fin integral with the fuselage as far as
possible. T'his started with power
models-mainly to ensure that the fin
was always maintained in the same
attitude with respect to the fuselage
and has sirrce spread to glidcrs and
rubber models, Unfortunately a 6xed
fin usually complicates the problem of
fitting a tiptail dethermaliser which rs
by far the most popular type of dether-
maliser on all types of models.

flfl trfrEeR tur fustuGE

r/P.AP nL vlrfl
aloEnfltJ oJttf

Irig. ro sholr* three pos-
sible arraDgemenls with a
power model tail unit. The
fin is integral in each case.
In the former example the
demountable tailplane is
passed through a cut-olrt in
the sides of the fuselage and
strapped in place by rubber
bands. Dcspite the fact that
this would seem to be liable
to damage to either the tail-
plane or the fusclage in a
rough landing, where the
model is tipped over on to a
tailplane tip, in pmctice
this has given very satis-
factory results, In such
cases, however, it is im-
practicable to provide a tip-
tail release and so a 'chute
dethermaliser is employed.

Underslung Tail

The second method mounta the
tailplane underneath the fuselage where
it can be tipped by releasing the
leading edge, as indicated. 'Ihis,
again, has been used with success on
contest models but does not appear an
entirely satisfactory solution. The under-
side of the fuselage rnust be shaped to
conform to the upper surface of the tail-
plane aelofoil for positive seating and in
practice it has been found easy to dis-
turb the tailplane rigging angle by slight
mis-placement of the tail.

The other alternative methods shown
employ a fin with a cut-out portrol

allowing the tailplane to be
tipped up for dethermalised
descent. The fin can also act
as a stop to limit the tail-
plane movement.

Of course, an alternative
solution, which has been
widely used on gliders,
is to stagger the tail group
so that the fin is either for-
ward or alt of the tailplane.
This still €nables the fin to
be mounted as an integral
par! of the fuselage and
provides a simple tailplane
fitting with straightforwardE-J4 I

43
dethermaliser action, Fig.
t I .

With rubber models simi-
Iar s)stems can be applied,
although it is very rare to
find the fin and tail stag-
gered on such types. The
cut-out fin is, however,
corning into widespread use.

One of the simplest
methods of assembly, which
is particularly suited to all
small models) is to cement
the 6n permanently to the
tailplane and Becure the
assembly to the fuselage with
a rubber band or bands.
Where this is done, how-
ever, some means oflocking
the tailplane accurately in
line, when assembled, is
required. Suitable balsa
or dowel keys arc used which
locate in the fuselage. Balsa
keys cemented to Lhe under-
side of the tail engaging the
outside of the fuselage
longerons are unreliable.

rEfuA ys ca,
t fasEucE

EIISA
Ptua

RAAEfp

fll2oadt ,t

5/IAP

fllf tNp Pubs rup0u6tl
t)/t Itrc PAPtz raSE

It futtttGE

They are too readily
knocked of and the setting may be lost.

Rlgld Mounttng

Oftea a quite rigid form of tail unit
assembly h used on rubber modelsr so
concerned are the designers ir1 getting a
positive line-up of these slrrfaces, The
tailplane locks into the rear of the fuse-
lage and the f in, in turn, locl<s througlr
this and also into the fuselage. I f  no
tin-rai l  dethermaliser act ion is required
tl ie f in locking spar (usually of bamboo)
may engage a paper tube for the full
depth of the underf in. In pracrice,
despite such ligid mounting, such tail
assemblies are seldom badly damaged.
The most commoi failure in a rough
landing is that rhe fin spar breals at its
point of entry with the fuselage-a
field repair iob, incidental ly, which rs
not roo easy to tacl le and st i l l  re-al ign
the fin in exactly the same position as
before, Some typical demourtable tail
fixiug of these and other t)'pes are
summalised in Fig. tz.

tAL t.E.
PIUG' ttYro

r0 PpEyElT
tPltfnflG

5fa8 Dot$t toc/tfEs
2EAP Of ttL A)/t'

ItV FUSEttloE
If general rules can be advanced--

and it is difficult to do this since indi-
vidual designers have their own particu-
lar preferences-best practice would
appear to be to mount the fin integral
with the fuselage on all types of models,
as far as possible. The tailplane should
then be detachable, both for easc of
transport and also to make it more
" shock-proof" in bad landings. The
life of a good model is determined not
so much by its flight characteristics as
the terrain over which it flies. Contest
models, which may be perfectly trimmed
and very stable in flight, are liable to
land in built-up areas or strike obstruc-
tions downwind and sufer just as much
strain as a badly trimmed model which
dives in on its li$t test flight. But
components must never be too flexible,
for one of the golden rules of consistent
flyilg is to have a model which alrvays
assembles posiliuel2 the same each time,
There should be oo doubt at all as to
whether the wings, tail and fin are
correctly aligned.
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Dethermalisers
ln nine cases out of ten a delhermaliser
,; t i -U. . f ." t iu" in a thermal Jn.r lre

renth case, even throwing the wlngg

off on a light rnodel, or the comPlete

tai l  unit  might not bring the model out

oii}ri th..ti.t. In otLer words, such a

hish ralc of descent would be necessary

ioi i t t .  d.Lt, . tmuti . .r  lo bring the model

down through the l i t t ing arr lhat '  us'o

r"J.i 
"".fr"t 

conditions, tb€. model

*.rfa be smashed on reaching t lre

e.o;;a. W. must accept the. fact t l rat

in some cases the [hermal.may be power-

ir f"t . tgtt  to even continue to l i f t  t l re

model.
i t i"  ott '" .  l imitat ion in the. use of

detl-e-rmalisers is not so mucl' tlre faull

of the dethermaliser as the 
-requlremdnls

of the modern contest. wlnnlng lrmes

ua" 
-"taaping 

nearer and nearer to lhe

;;*i*;; igg..gu,.. ln olher words'

io 
"r.nd 

a-ihin.e of winning' the

.Lni.r, . t t t  has to se! the dethermaliser

i . ; ; l ;G f l iglrt  eacl t ime in nearlv al l

conditions.

Hietory

Chapter Nine

W ITH a dethermalise r one ca.n. l imir
t t ' , t t .  

, l i r iutt".  which a model wi l l

, t I i f t  by cst ir , tat ing rLe f l iglrt  t i rne to take

ih" ttrJd.l o.,t of th" field and.setting tne

dethermaliser for a sl;Sl l t ly shorler

oeriod. 'fhus it is possible to trlm a

i"ti..i 
-.a"t 

safcly on tull tr'rrns, a.full

Duwer run or the ful l  lowline lengtn rn

condit ions which would normally. carry

the model wcl l  oulside lhe f lying held.but '

bv intel l igent use of the dethermallser '
;J;i;i; the flight rvithin the

bourrdarics of the field
Another use of the dethermall ler rs ln

tr imminc out the r l imb on a Power

^.J. i .  
i r  

^ 
number of f l ighrs are made

with rhe derhermaliser se! for-a dchnlte

;;;;-;;t 3o seconds-making small

adiustmell ts Io the thrust lrne or cl lang-

i#l.op.f f . . t- t t t"  best cl imb .wil l  
be

,i ' l  i ." '* i t i .e the best overal l  f l ight

; i ; .- i ; i"& ir  "can be assumed that the

,noJ.iiuirr a.t.."a ut the same rale each

time wlen dethcrmalised)'

Li'nitations
Extremely powerful t l lermals are.not

".;;;;;;;-i'"i 
rlte more moderate Li'd'

rA' RELa
of rNE&

ai'D m
TAA

PJIET

fiicked bver, Putting the

model into a sPin to brlng itmodel into a sPin to brlng it

down rapidlY to eatth t  urs

fiicked over,

:a

l
I.

I

-.thod:*a. 
quickly taken

uD bv other modellers Dorn
in this country and America'
Norman Lees was, a,s lar as

we can tracer the nrst
British modeller to adoPt
the idea.

However, sPinning the

rlodel down had one basic
disadvantage. The model
lr i t  the ground Pretty - ard

and so ran the r lsk 'oI

damage. A more gentle

model was Dick Korda ln

the early Ig4o's he aPPearec
with a t imer-oPerated tr lm
lab on a rubber modcl '
After a Pre-set time. the tab

DETIIERMALIStsRS

rangrng
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" let down " was desilable,
at the same time Preserving-
a reasonably high rale ot
descent for true " dcther-
malising " acl ion. Norman
Lees, Eob CoPlarrd, -and
Ron'Warring diveloPcd tl'e
parachute dethermallse-t,  as

The Drag 'Chute

Drag parachutes had also bcen tr ied in

Ameri i i ,  b"t inir ial ly Lhey made rhe

t" i , |at.  
"t  

attaching'the 'chute to the

..nir".r ir ," * i^gr,6t near lhe centre of

eravitv of the model. Wilh such an

l i iu.[ i"*,  i r ' .  ' t . ,  down " is quite safe'

f.,.i-ii" i^,. of tlescent is low To he

iui lv etfect ive r lre 'chute has^to he

.iii"l.a 
""u. 

to lhe eod of the fuselage

;;; ; i  ; ; i i '  the nose of the model

J.*".  f i t .  descent is then a sleeP' buL

,roL too fr. ,  dive. l f  the 'clLute is not
::  lui"n..a ' ,  or does not f i l l  proPerly,

the model wi l l  also spit l  as well  as dlve-

ti-"?, l"r whereas Korda used a com_

-.r. i l f  
i l - . . ,  Bri t ish nrodcl lers. bui l t

t l reir own l ighr weigltL unrts welgnlng

about one-fifth ounce.

Fis. q."oi l ' , . , t . . ."rur" 
release meclranism lor

rhis is simplici ty i tself  The 'chLrle
(eeneral ly mad. f ionl si lk) is slowed In a

i i i table harcl in the fuselage, the.trap

door of wLich is held shut by arr clastrc

3:+1;. r'.*""i'1,:l""ntl1T m+
terminate at the tail of lhe

On manY mooels tnrs. scrrcurc

simpl i f ied st i l l  lur(her.  lhe. 'c l ru le rs

i. fala ,o 
^.a 

straps [o l l re side of the

luselaee. 'rr leased by rhc tuse burnlng

tl ,rouitr the rubber bands completlng

the st iap-Fig. 5. Wilh this sclreme', loo'

t issue paper is often used for the'clute

insLead oT si lk. I t  is Part icularly adaPt-

. ir" to iurrr. t  modeis of al l  sizes,.and

"-Jf '*f la"*, 
whcre the designcr wishes

to inJtal a dethermaliser wl lh lhe

minimum irouble." 
iir. 

"rtt,. 
rype detlermaliser was by

i" alternative *ht:l'
aooeared to answer lnls
piiblem comPletelY, at- thc

ixpense of the weight of thc

Da;achutc-Fig. 2 Al l '
incidental tY,  fo l lowed
Kordak original idea. of

using an " alroraul lc

fuselagc. A length of fuse
slippc-d through the locking
bjnd burrx through the
band, brcaking it and releas-
ins the traD door. The 'cl lute
is ihen eieited, eitlrer bY the
pull  oi the 'chute. l ine
(siven bY incorporatlng a
lJngth of rubber striP in the

r. rn""t,-u"..1i i .a as the ideal solrrt ion'
a . , ' i "rr ofother devices were tr ied out,A varietv ofother devlces were
ransing fronr drag flaPs or;; ; ; t ; ; ' r- ; '  drag f laps or sPoilers

op"-ning o,jt from wings q: lT."l'.C..::j
iJr."tir-* itt. wing ; or iipping the wing

"o 
a u'rtielt lt"iai"ce ; riieasirrg a spool

oithread t ied to one wing t ip ;  arrd so on'

f)raq f laps and spoi lers prove amazlngly

ineff ict ive; mosl of lhe other. schemes

i l ir.a uv i, it,"" of their relative com'
olexiLv or diff iculty in Posltlve anchorageplexiry or positive anchomge
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of the "control " components or Lhe
weigbt penalty involved. Carl Goldberg,
however, was early in the field wittr a
very simple device which, over the
years, has proved about the best of all
types of dethermaliser for every class
of model. His idea was simply to release
tbe trai l ing edge of rhe rai lplane so tnal
a high negative angle put rhe model into

a super-stalled condition-Fig. 6.

The Tipplng Tail
Ifa model is completely over-elevated

in this way it becomes amazingly stable
ano srnks smoothty on an even }tel. Tfie
rate of desc€n! can be varied by alterrng
rn-e angle ot ta, lptane trp so that you can
aclJust the speed ar which Lhe model

strikes the ground. This
method provides a bettcr
" lerdown " than the,chure
type det|ermaliser since the
model is substant ia l ly
horizontal when it reaches
the ground and the maio
impact is taken by the
undercarriage or the under-
fin, not the nose.

With due consideratioa to
all the types of dether-
malisers which have been
developed and tri€d the tip-
tail method is by far and
away the best for almost
every type of model, It is
simple and posit ive. I t
also adds l i t t lc oa no extra
weight. The necessary
release mechanism can be
incorporatcd very simply on
mott modets, using the rail-
plane hold-down-band to
affe-ct rhe ripping action as
well ,  once the rear hold-
down band is burnt throuqh
by the fuse. Some practi&l
applicatiorx are shown in
Fic.7 '

The acrLral angle of tio is
important. I f  yiu cari  to
experlment, sta ing with a
moderate angle, sav t(
degrees, you *ili nn<i ttt^i
tipping the tail put! the
model into a series ofviolent
stalls. Increase the anele
still more until when y-ou
reach about-25 to 3o degiees
trp the model rears uD into
one initial stall and then
sinks down in a nose-up
attrtude.

A 3o degree_ rip gives a
sater smooth descent, but
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hardly fast enough for effec-
tive detbermaliser action.
A 35 degree tip angle is
about.right for most models,
Fiq. B. Increasine the ansle
still further only- results'in
bringing the model down
faster than is necessary.

There ale various ways of
l imit ing the tai lplane r io,
The most obvious is to fit'a
stop line ofcotton or thread,
th€ length of which is
adjulted to give the re-
quired angle*Fig. 9, If the
tailplane is mounted on toD
of ihe fuselage a twinJin'e
bridle will be effective in
keeping the tailplane rigid in
the t ipped condit ion. I f
the tailplane slews or tilts
to one side when tipped the
model will have a ipinnins
descenc. If possibld, thenl
it fu bette. pmctice to so
shape the tailplane com-
ponents of the model that
these themselves act as a
suitable " up " stop, About
the best melhod y;t devised
is the use ofa 6n with a cut-
out as in Fig. ro.

Fuzes

All sorts ofmaterials have
been used for firzes. Good
quality white str.ing soaked in a saturated
rolution of potassium nitrate and then
allowed to dry remained a favouritc
fuze material for many years, but un-
treated string often provcd equallv suc-
cessful. Treated fuzestring is now out of
fashion, ordinary cotto; lampwicl. of
between 3/16 and I in. diameier bcins
quite reliable and needins no specia'i
preparation. This burns at a-rate ofsornc-
thing like two mioutes per inch, or

ts'ftP Aaout oPra,uH

2sL3d nP -MooEL sra'Lt. (Es-
CENOS ON VERNAL KTEf.
t50 ftP-uoEL st LLs ytoLENtLy

tF1rc-''

5. i ro

l r f f i1

s
ninety secoDds " between marks t, (i.c.,
between adjacelt coloured malks on
the outer covering of the wick).

The fire hazard from thc reiected
" end " can be reduced by employing a
device to trap the fuse end 

-afrir 
ihe

dethermaliser has tripped. instead of
letting this be rhrown off. Such a devicc.
akhor.rgh adding slightly to the com-
plrcatron ol lbe systemr is thoroughly
recommended-
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f)NE of t l ,c nrrsr esserrr ial faclors rn
- contcs( g)irJirg tuday is r l ,c amount
of height gaincd on thc tow, and any-
thirg short r.rf the pcrrnissible 164 feet
Ieprl  serrts a valrraLlc luss. To gct
rnaxinum heiglrt  on the l ine, we must
havc towline stabi l i ty, and with rudde$
set at up lo 45 degrees for tu!.n trim
otl  t l rr  gl idc, some fornr ol autornatic
Deutfal ising rudder device has ro be
employed. Thus we have an auto-
rudder of sorts on every contest glider.

There are, however, auto-ruddcrs of
nrany val icd types, and t lre L, ginner in
aeromodelling can now take advaniage
of other-'s mislbrtunes by avoidiog lhe
pitlalls of carlicr types. Making a survey
of tlre subjec[ we begin with the Pen-
dulurn valiety, a built-in versron
which frequently appears on A.P.S.
gl ir ler plans. The ( lenl.ntary form is
sllown as A and has a single towhook
witL a plain swingiDg arm beside i t  to
operate tlre ruddcr. Though simple,
this one has a ser-ious snag in that the
ring on tLe end of the torvline can slip
beilveen t|e hook and pendulurn to
al low the Iudder to go back to thc turn
position. By Draking rhe towhook
double back upon itselfas in B, we over-
come tliis problem ; but ther.e is still
another disadvantaEe to remedy. This
is whcn lhc modcl n-akes a detheirnalised
descent, the exposed end ofthe pendulurn
Laving ru takc lhe brunr ol  thc Darcake
landing ar,d becorrirrg benr ir  even
forccJ r ight irr tu t lrc fuseJage. So yct
anotLer vatia(ion is nradc, t l r is t inre wirh
t lre ear' l i rr  type sin{le lrook o[ r 6 suaec or
larger wrre, ano Davlng a swtngtng loop
ofoval shape. This works perfr.lly, but
care is needcd in bencling tle loop to
make sure that the end ofthe wire cor cs
on the fiont and not behind.

' l 'o avoid rhc " eject ion " of the l ine,
and lo makc consrru.t i( 'n morc simple,
the Ring type of rucldcr catch is a
popular favourire. As wcl l  as t ire elast ic
band return system on the rudder, thcre
is anothcr band introduced to the aulo-
rudder l ine alrd lhis mairr iains a lension

CONSTI{TI(]'I ON FOR AEIIOMODELLERS

Auto-rudders
when tlre ring is cngaged on the tow-
hook. Too much terxion may prcvcnt
rclease, too little means a possibiliry of
early accid€ntal release. 

_The 
happy

rnediunr is soon found, and as the line
can be ert irr ly external, rhis r ing
method is goocl for modification on
gliders without prior auto-rudder
arrangernent.

Combining the assets ofpcndrrlum and
ring, thc Sl iding rudder t l igger lras a
large fol lowing. For single hook as irr
A, a looped " slider " is essential and as
with the pendulum, the end of the loop
must come to the front. Double hooks
are preltrable however, and B shows
how tLis aligns the slider in the towhook
to prcvent it f'rorn swivelling.

Also extcr 'nal,  and frequenrly used to
avoid 'r  eiector " acr;on as \r i th pendu-
lums and sl iders, is rhe detach;d Pin
mcrhod wirh a short extrnsion l ine f i .om
the towing ring. A split pin makes a
handy end for the rudder line, ancl this
is so arran{ed to come in-line with a
tube in thc bo!tom ofthe fuselage so tl|at
just a l i t t le tension is requiredio pass a
locking pirr t trrough arrd into rhe-rube,
When thc towline is slackened and the
ring detaches itself fiom the hook, the
weight ofthe line is sumcicnt to wirhdlaw
the lockirg pin and the rudder rr ips
over to turn tri , 'lwo points need to be
watched with this system, tLe lirst that
the tube is not placed too far behind the
C.G. to affcct the launch, ard secondly;
that thc free rudder line be helcl in sornc
way after the launch aDd not allowcd to
thrash about in the airllow around the
tailplane.

Fctr modification to older gliders ol kit
models without provision for an auto-
ruddcr, the Direct slrtem is simple and
ellcct ive, i f  not quite as goorl as ihe pin
or sliding methods. Two short lengtlrs
of dowels in the fin and rudder -arc

Iinked on the one side Ly a rubber band
tensioner, and held on the othcr. side by
an extension of the towline. So that the
line can release easily from the dowols,
the aclual loop should be a slip knot aDd

care should be taken to see that it will
corne u done witLout necding a tug on
the l ine.

Size of the trim tab determines the
amount of ollsct it will need for thc
dcsircd turn, and small low aspccl-

ratio tabs are most common with move-
u,rrt  ol ul,  lo 45 degrecs Lcfore af l ict ing
trim to any serious extent. Two square
inches of tab area are ample for the
Alz size of glider, most modellers pre-
ferring to use slightly less than this.

AUTO-RUDDERS

i
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PROBAULY rnor. argurrrcnls lrave
centled aroL]|rd utrr lct,carr iapes on

conlesl models lhan on any orher-single
tcatuie ot design, Ever where rules cl l l
ior r ise-off-ground f l ights, many corlcsr
mooets {r.ubber'motJcls in palt icular) do
not.need wLar could properly be termed
an " undercar. iage , ' .  Jusr a whisler of
wrre wlt l  sut l tce to fal l  wirhin rhe defini_
l lo| l  lhar rhe Inodcl should be <aprLle oI
support ing. i ts€lf  on the ground rn a
norlnat att t tude I

, I'erv high performance rubber models
nav9 

?ny apprcciable take_off runJ
part i .ular. ly i f  there is any wind ; r .hey
sirnply hop srraiglrr inro rhe air as soon as
they are relea$ed. In fact it has bcen
demonstt?ted on occasion that a high-
poweled rubbcr wil l  , , takc_ofl , '  

wi ih-
our .any ,undercarr iage at_ alt ,  simply Ly
resrrng re tarl  on t lre g|ound and hold_
rng rrre lusetagF so that the proDeller
ls clerr. .  l telease tLe propeller f i r .sr,  rhen
ttre luseiage, and offgocs the modcl witL_
out any trouble. leople who beheve
tnat an .urr. fercaniage shoull  bc an
un(rercarrtagc do not take kindly to that,
pa rcularly as rhe ful lct ions of a
" whisker " under,.alr. iage are l i rr le mole
l, lran a conce$ion to the rules. and
actual take-off is almost idenr ical
to that of the ,, [o urrdercalriage ,,
type.

Why do modellers go ro such trouble
lu vrrtual ly el iminate r lre urrdercarr iage?

7'
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Undercarriages
Mainly because i t  is a parasire. I t  adds
DOrlr_lvetglr l  and drag and only servcs a
uselul litnction for the take_off. No
contest model is real ly expected to land
on 

, 
rts. urrdercarr iage, except possibly

unosr rdeat.condir iors. Most landrngs
are ol ien well  out of rhe air6eld, perlraps
tn bui l t-up aleas r!here a nolmal iandir ig
rs nor possible.

In the case of a sports model rhe
quFstion is a l i tLle dif ferent. ldeal ly, Lhe
oesrgne$ want sucl a model to land on
rts undercarr iage, and think of ir  as
normat lake-oft gear, even i f  the majoriry
ol l l rghls.are hand launched. Logi lal ly,
loo) the larger (and heavier) the-model
lhe more vul lrerable ir  is on iandine and
lhe more desirable rhar i t  should"ldnd
properly..-Tl l is is part icularly imporralrr
wrth t(adlo Control models where rne
normal,duration type ,,  crash landing "rs hrghly undesirable and might well
oamage equrpment,

Basic Design
TLe problcm of undercarriage design

and corutruction is rhus twofol-d. Firsr
the " duration ' ,  type undercarr iage,
where the,uni[ is regarded as a parasife,
and seconclty r l le sporls model ( includrng
l(adio (]ontrol modcls) wlrere the undcr_
carriage is considered very necessary.
Since performance is not thqmain aim in
the lat(er case, " weight , '  and ,,  drag,,
lactors become relat ively unimporrant.

Since we start;d talkins
about duration modeli
we will deal with under-

602 i't4x. t6s.w3 wE
l?,  .  /4sUG,
16" '  US.WS .-
2t".  pstxc(tM)
1o" ' tosuc|lel

carriages for these r.!,lres
first. The problem of wirich
type of undercarriaqe to use
on a duration modef is reallv
one of personal preference,
bearlng in mind the t lT,e of
model you normally flv.
The power model offers ttie
srmplest example since this,
as a type, is substantially the
same in all model sizes and
far less subject to contro-

UNDERCARRIAGES

versv than rubber nrodel ur)dctcai lr iages'
For'a power-duration mo(lel lhe si,nPle
wire cintilever undercar:riage is still the
best and is almost universally employed'

This takes the form of two wire legs,
bent as one and securely anchored in the

fuselage, :fhe ends ofthe legs are angled
to forir stub axles on which the wheels
are localed, or (a modern trend) the
ends of the legs are simply bent back-
wards to form skiJs. This type of skid
undercarrjaqe has been borrowed direct'
lv from the riubber model and is about the
onlv nol iceable change in power-dura-
t ion undcr,_arr iage design since the late
ro. lo's. Where wbeels are used, these
sl io'uld be of the l ightweitslrt  type-
plastic rather than rubber tyred on l l re
imaller models. Since Power model
wheels come in for some severe loading'
particularly on the larger sizes, metal
hubs are the rule.

Such a simple canti lever undcr.arr iage
is strong enough and llexible
enough for most Purposes.
Drag is low and welglrr ls
also low, providing the
rislrt  size of wire is used. A
coimmon fault is to use wire
which is far thicker (and
heavier) than it need be.
Providcd you select good
ouali tv sprinq steel wire, the
sizes 

'given - in rhe table
appended to Fig. t are
nuite adequate. If such an
,inde.carrLge does tend to
sDlay out due to ihe weiSht
oT tlie model, then a simPle
spreader bar soldered acrosg
the legs will obviate that
trouble,

Undeic.d trirfug

There are a variety of
ways in which such an
unaercarriage can be fixcd in
the fuselaqe. The simPlest
is to attich it to a PIY
former, usually the front
forner or fir'e-wall. (Irig. z
details a varietY of ways in
which this can be done.)
Thread binding is bY far

tLe sirnl: lcst mcthod arrd qui le at lequate
uD to Class B lree f l ight mudels lrn,
nietal straps or " J " bolts are-more com-
monly us;d on iarge models, and-fof
.on,rol l i t t"  stunt 

-models loo. The
i sandwich " method and the use of

srooved wooden blocks is quite satis-

iactory on mosu small  models. There are

olher mrt l lods, but l l rese are lhe maln
ones elnploycd. Fig. 3 shows some im-
porlant dc;;gn fear.-urCs relarive to the

itraping of the legs.- 
-_A di iadvant aee ofal l  such f ixing is that

the undercarria-ge is not delachable as a

unit.  Three detachable types are shown
in [ is. a, ofwhich type B is probably lhe

best i t ,d mosr reUable. ln tYPe A the

vert ical box is prone to break loose ln a

hear.v landins and furl l 'er,  i f the 6t of lLe

wire ls on t he'slack side, Lhe whole under-

carr iage may t l :op out. Jvoe 
C ls

t.uui"",  U"i posit ive and gener"l ly

satisfactory. Soldcring a second wuc to

UNDCRARAIA6E

CEMEN| |OAETHEP
lrtrtc-21

t lENo. t.oEws. r-i4y!_ 
s.aENDs.

KRff iXSA/ \/ \/'rr \
+ ArtAcHllENr Powrs fFa-tl
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t l ,e toD of lhe rnairr leg incrcases thc

:. i ' - :- . : : l :  ;  ,he lcs at r l , is Poitr l  For
'.o"#'i'"'"'tl a"''',. t'.,91'^,"il::l Tif *;:
have the advantage thal t l rcy !-ar
' .J-.".J , .  savc 

-weight arrd drag tn

hand.laurrehetl  contcsts,"-iilu.igt,"uuing u* 9f9,il::::ii|1:
considcrcd impot tatr t  a s lngtrrcg u 'L

iri;i:{:" :1.t.':;i; "il''ii' ii'; *;,iii
i:, '"'"':i i ': l,;;,;J .i:bilitv "-on. take off'
fl '."",]" .t '.^- i,i l of tl 'e rnod'l rises tle

L::i;;.'i.';:1;;;'J,$ Il',i:5':,lif*
anJ rcl ies on wlng rrrr 

- , : i -"t :-- ;
i^, . , t i , -rr uu"r. Sume models are qui le

.. i- i i f* i 'y in lhis resPrct '  ot lr(rs verJ

,. chancy ". Many designers.prcfer '  to

play safe and.use a l*"'-l '9-1iii" '^ ,r,.'  i l , .  
"um" 

basic delect aPYi' ' , '  Y '

11.,,#il,{liffi*:.ffi
:? *'.T1*::l li',ilJ'u"i i'li;iii,*' t"
i*J-'*"*''t"'r-'-'^11':i1i";',.';,1;
plobably true l" "uy. '- ' l i ]*"^^'I,,,a.r-
i.ason for usinC. a : 

e9t-r:-c-r1:r.:"-,:':o 
Le

:ft:,1.'; l"di l; J i:.iJil-,Ii!{l-J."','.n
i ; ; ;  t" ; ' '  t r i rd out that. in lr ig'  b rs tDe

simplest, as well  as ef iect lve'

Rubber Model TYPes

Now back '' l":,:ll::,"-i*l ""1fvou want to go tlte w.rlo'c rN6.- 
-:'iiii.'i'"i",t'" llq"'ll:ilq:,""i,,l"l.ril

^^"" ih ld rhe "  whisker "  ryPe rs rrc rr

i l" j ' l '^ i^ ,"a i"ct'dins WakelirlLt srzes'
'J,"; '  ; i ; i ' .  is chosen as the mi mrrm

S:T::i*lff'U#r'''il:5[Hl-+d{
to",t .  .*t t .a. of rrsing^ a

Lalsa.. whi,kcr ' , ,  wl lr( lr  luF

fill.d tukc-off needs 
- 

!Ynat

matter i f  i t  snaPPed on.on

landine? It  was reaortY

.colaced !  Fig.7)
To conform tO " t l l ree-

Doir l t  "  requiremcnts ol.  an

undercarriage more wltn a

" wl ' isktr " for the rnarn leg'

the otbe! two Poults are

examples which lT ave been
used are shown in Irig. 7.

During recent years a
more rigid form of " whis-
L.er: " unde rcarr'iage-molc
truly a $kid undercarriage-
has come into use. Typical
examples are shown in lig.
B, the rnain unit usually
being detachable for ease of
trarBporr. Again this has
proved very satisfactory in
practice and is virtually
unbreakable, There is noth-
iDg to bleak exccpt the
fuselage fitting, and the legs
themselves having a reason-
able amount ol f lcxibi l i ty
should reduce the chancc
of this. \4ain disadvantage
of the schem€ is the extreme
length of wire employed,
which has to be 16 s.w.g.
for the rnain leg(s) on
nT odels of Wakefreld size.

Wire u. Barnboo

Wire has always been
favouled for undercatriagcs
on account of its flexibility
and freedon fr-om breakage,
Development of the all-
wire unclercarriage is de-
tai led in Fig. 9, wLere i t
will be seen, the amount of
wire used has gradually been
reduced, saving both weight
and drag. (Wire sizes
quoted are for Wakclield
moclels.) The two main
disadvantages of the simple
wire cantilever unit are (a)
difliculty in arriving at a
good detachable fitting in
the fuselage and (6) using
16 s.w.g. 1s the maximuln
wire thickness desirable on

WIRE,WHEELSI
tn6.fl

i,i t*,oC ..'l',utlv pt"uiat'l t-'v 
"ttutl'-' ' \ - -  

i  r r rctr ls lo t l re lar l l ' lane'

\  /  l l r<sc rnay I 'e t  I rdPl : r le)

account of weight, a tendcncy for lhe

less to sDlav out.  Tlre lat tcr  can be

"tr-uiare, l  
by ul ing a l ight  sptcadec

soldered i r r  p lace, 3o s.w.g.  l rc i r rg

quality bamboo is hard to come by.
'ihe birnboo ald wire uldercarriage has
been developed to a comparable stage-
lrig. ro but to compare i\ weighl, tlrc
scction of bamLno used must be quite
small. Such leqs tend to fracture readily
cither at ihe p;int of entr.y into the fuse-

adeouate.
Airotlcr reaso[ that wire is

favouled is thal really tough,
widely
good-

@da WIRE LEG
i;*;'*x'lt':.';*"".1|:l
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lage ( i f  Plug-in- tYPe), or
where bound to the toP wlre
fitting. Weight for weight
the all-wirc unit compare3
very favourablY and is
robust.

A whole book could be
writtenaboutundercarriages
for sDorts models but in the
t tairi it can be said that
these follow qthodox dur-
ation practice, vith suit-
able eliborations. For onc
tbing we come to a.category
where there is no argum€nt
as' to whether to use wheels
or " skids ". Wheels are
the invariable rule, and
usually of larger diameter
than those used on duratron
models of similar size. The
duration model relies on its
wheels for take-off onlY; i f
oossible we want the sports
inodel to land ProPerlY,as
well. Here the larger thc
diameter of the wbeels the
better, especial lY i fYou con-
sider the nature ol tne

srouod on which most land-
ings will be made.

Laadlng on Graee

Normal landings on grass
airfields are Possible -P'o-
vided the wheels are large
enor.rgh and located well
forward. APPearance enters
into tlle question, and wbllst
wheels of an exaggeratecl
size with tlre undetcarnage
sweDt forward in flont ofthe
ororleller may be all veIY
iveli for safe landings, suclt a
unit looks both awkwald
and clumsY. Power model-
lers used to build under-
carr'iages with a track equal
io on; half of the sPan or
more, with l i teral lY.Yards
of wire incol?orated ln the
constnlct ion. Actual lY t l le

wi[qs-o! rather the lift
proJuced bY the wings-
plays a greater Parl tn

UNDERCARRIACES 55

leeping a modcl upriglt t  on landing than
does a wide track. A wide trdck nray
have the undesired effect of " digging in "
and swinging thc Inodel violently lo one
side as soor'r as it lands.

FoI small  sports models of t l re
power lype we- can borrow direcrlY
from the dlrralion sphere and use
simole wire cantilever undercarriages.
ThEse wil l  sive quite satisfactory service
and if neceisary we can slightly increase
the diameler of the wire used for the
legs for greater r igidi ly, but.since for
the same Size ol modcl a smaller englne
will be used (and thus a correspondingly
smaller propeller) (he length of under-
carr iaeeiee wil l  be shorter. Wire of" dur_
ation n si ie should therefore be r igid
enough.

Faired Lege

To imorove lhe aPPearance of wlre
undercar; iaqes simple-fair ings oft lre t  y; 'c
shown in Fis'  r  i  wi l l  be al l  ihat is
necessarv. T[ey can be cut from balsa,
suitablv'shaped and then bound to the
less wirh siik or Lissue, Preferably the
foimer. To prevent lhe fairing twisting
out of l ine a imall  wire 6tt ing is soldered
to the toD of the leg to which lhe fairing
is secu.ei. The f;iring can be in one
oiece or solit and grooved to fit around
itre wire which is-sandwiched between
the two balsa lavers. Such wire under-
carriases are suitalrle for sporl models
of up-ro 3 lb. in weight, provided rhe

riehi diam--eter wire is selected. The only
d;mase likely to occur is a split fairing in
a pariicularly heavy landing'

hor larger, heavler models the old
fashioned tvpe ofall wire undercarrlage ls
st i l l  widcly irnployed. (Fig. I2). Addi-
tion of a sicondary lcg makca lbr-a more
rigid assembly but ro pre^vent the rrnit
sp'iaying out iome form of sPreader bar
.ir"si b"e emploved. Such an under-
carriage can be bound in the fuselage as a
nerminent lixture, or made detachable,
i lueeine into melal tubes securely
iu.ti-".J itt the fuselage. These tubes
should have lar'ge metal washers soldered
to each end a--nd be firmlY bound in

olace so that there is no risk of their
'being Lnocked sideways into the fuse-

laEe.

\{lere appearance is of PrimarY
corrct l l  t l reri ' is rro r 'easun wlly a sui laLly
slraped fairing block of balsa should not
be'bound beLween lhe lwo under-
carr ' iaee leqs. Alternal ively the fair ing
irself -can "be 

some form of llexible
covering,

The Tricycle Unit

Attmctive for the sPorts model, and
.oarticularly the Radio Controlled model
is the tricvcle undercarriage' The
t'f{udd61 luq " has dore more to
oopularise thJnosewheel undercarriage
ihau any other. This model has almost
the ideai proportions for tdcycle gear-
small traci< oi the main wheels and these
located close behind the centre of
qravity, and a nosewheel of generous

""ir.. "6 
lo.at.d that the normal attilude

is nose down.
The latrer is an imporlant featurb in

the desisn of a successful Lricycle under'
carriagel During glide approach the
attituie of the model relalive to the
sround is nose down. Fig. t3. I f  the
iosewheel hits the ground long before
the main wheels it will tend to
bolrnce the nose ofthe aircraft up into the
air and produce a bad landing. Ideal ly
al l  threi wheels should iouch at the
same time. Full size aircraft with
tricycle landing gear make. a con_
trolled aoproach and are pulled uP or
flattened_out iust above the runway so
that the mai; wheels touch first. After
runnins for some time the wings lose lift

and thd nose slowly drops until the nose-
wheel is also contacting the ground'
We cannot dupl icate this same procedure
on a model u;less we emPloy an exc$-
sive nose-down ground attitude which
would look ridictilous' but we can make
an efective comPromise bY having a
small nose-down attitude.

In all tricycle arrangemenls tlre nose-
wheel takes ihe majority of the landing
loads, ini t ial ly, at leasL. Thus single wtre

legs for the nosewheel are seldom satis-
faitory, except on l ightly loaded. models'
Double lees. or springJoadecl legs, are
betrer-Fi-g. 14. Best of the lot for healy
Radio Coitroiled models is the toNion
bar unit.
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ChaPter Twelve

r.\N D of t lre golJen rules of aero-
U modelling could be " Work accur-

ately. take yoir t i rne " .SomeIlmes' 
now-

.u.i.' 
"o*., 

the need to Produce a

^niel 
auitklv Using convenlronal con-

ii"lr".ii,rlt ,-..'"t" *"ac"llers are fast enough

lll';:: Jl*:15:".i'1i1il :' L:?;
;" ' , i ; '3;;;d"v tefore a contest,and
il,,nii".,Jllr'aA or rubber Toq'l fo'
ii,"5"r;" ."3"t is a true one, but such

#;:iJ;;;i;tt ihow sis* or hurried
1^/"+ utd more often that not' are nol

part icularlY succet3lul '

What it Ineans

Thc term " quickie " construcl ion was

n^l '*"1""" ' i"  l l . r tai t t  t l"st.ot typ" of
'"..f^iti"^"a kit model, where' with

Iii'in. nu.,, pre-shaped and pre-cut'

[" irJi t* ' i r t .  mldel was larScly a malter

;i";;';";r,it';il cemeniing arl, the

.omponenti  tog.thtr '  Al l  bul l t-up

.o-'oonantt, in otlrer words' were re-

piu.la *i,t, slrcet conslructlon' or

coNs'lRUCIION ll(JR AEIIoiIoDELLERS

@4.11

.eulckie t
Constructlon
similar. The Lerm '' quickie "^is now

H:l'*' il*l:{*;v'ry;$ }!'lir
J.ofov. u large ploportion ot rnecr

$"liii.,iit'.',?i,u'" minimum of built-

f-*st + +#*:T,xi:
u,tiia. n"t sheet construclio: cal De

ii^o,.a-," other tyPes of- free llight

models which normally call lor burll-up

-io* 
aod tail", uttd even lo the lu.selage'

i;;fi ;il;;'t;sl"ning a considerable
,,u*l.r .or. ionu'ot t:ll,,y:3ili 

"ir?:employed what is, essentlauy, qurLr

constructron.

Sheet Tolle

The tailplaAe is an easy subject The

',"e 
ofsheei balsa firu is already common-

iil.". ."'".""ittitnal contest. models'

iarticularly power models and glro€rs'

6i". i - l"rJu 
' t" i tptunes are also qurte

iji"l,+""i.t"1" most sports tyPe models'
Jr"uia"a t'ft. 

"pun 
aoA not exceed about

ten to twelve inches' Ltght '

waroed tai lplane with 
- 
i ls consequent

l6.JLt 
"" 

frt.'.t.rtirity ofthe model You

;;;-; ; ."  6nd that 
' rhen.You 

have cut

i,.ii. i^irtr^"" from Lrue slieet and then

lard.d ii ro aerofoil section (on the toP

i".i"-." .]-'ivl it has now warpcd slightly

i i i "  I  air i"atut angle'.-  This is not

necessari ly harmful but i f .you,want lo

i"t" iL o,rt ,  sand t lre undeBid^e ol Ine

iai lolane unti l  i l  is Pel l-ect ly l lat once

moic-Fig. z. -

doi!.rrr" 

"ou".ing 
also strenglhens thc

sheet aqainst l iabil i ty to-sPlrt arong rnc
""'..i"5. of the 'rnajoi failings of

"til"i ""-o.*",t 
Tissui covering' and

iiil";;'Ji-i;v", as showa in Fis' 6'

ri

In th; first Place, - 
a

svnrrnetrical tailPlane Plan
sirape wjll be more warP

resistant than one wllrclr

Lui iairly rigid 3l3c or I in'
balsa sheet is used,cut to our-

l ine shaPe and tben.stmPtY
sanded down to a thln aero_

incorporatd fancY cuwes'

and if the tailPlane taPers

in planform towards th-e ttP

thit witt also be an advan-
tas€. Cut-ollts in the Plan-
foim both weaken tbe sheet

by reducing the wldt lr .  ol

end-to-end grain avarlaole
and increasing the tendency
to curl or break. along the

l ines indicated In lrg'  4
Good sheet tailPlane shaPeg

are shown in Fig' 3'

Prooing
To " weatherProof " the

sheet tailPlane a good water-

oroof coating is called lor'

this can be done bY ustng

srain-filler followed bY

ievcral coats of clear dope,

adding extra werght ano

ako not bcing a qutfi

method. The simPlesr.solu'
tion is to cover wltr rgn[_

weight tissue aPPlred DY

foil section.
One of the worst mrstaxes

is to choose sheet wood

which is too heavy lor tbe

iob. A sheet tai lPlane.wants
io be as light as Possrble, so

aenerally You can use-tre

ioftest wood available' I hrs

may mean that the-result lng
tailDlane may tend to De a

littll weak at the centre ano

so a key striP of hard balsa

let in and cemented tn Ptace
as in Fig. I  is advseo In

such cases.
Another useful tiP ls to

maLe surc thatthe sheet hom

which the tailPlane b cut

is true and free from watPs'

Warped sheet will Produce a

ALL XEYS
IIAfu aALSA
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with cement and

ribs and sPxr tYPe l ike t lre
tai lplane in I ' ig. 7. !or
sm;ller wings, however,
thin sheet used for the top
surface and then curved to
shape over a number of ribs
as slown in Fig.9 has Proved
quite successful.
- With this method the
winc outlineis cut from r /32
or ]! in. sheet, dePending
on the size of the Panel.

59

and rcleased sPrings .back
sharDlv ir)to i ts orrgtnal
straight length. The whole
leneth, of course, must be
abslolutely true and free from
twist or faults. Cenerally
the strcngth of anY solid
membea of this tYPe cafi
be incleased somewhat
if the edges are lightlY
rounded off. Do not remove
too much wood io tbis
oDeration. .Just a l igl i t
sinding which takes off thc
sharp edge.

The Baslc Bor

The sheet, built-uP.box is,
nevertheless, a good basrs
for the constructiol ofPower
model fuselages of rather
rnore .complicated tYPes'
For firselages uP to about
e+ ins.  in length a I / tb
sheet box, and 3/32 sheet
for grcater lengths enables
the main luselage assemDry,
i lcluding the motor mount,
to be iomPleted in rhe
minimum of time. The wing
mount, cabin toP or toP and
bottorn lair ings,as necessary,
can tben be 

-addcd. Some
typical examPles .of .  this
practice are outl lned rn
Fie. rr,  The basic aheet
boi itself can be square or
tectanqular in Sectiont
parallel throughout itr
length, ot taPerecl to.con-
form to a celtarn hnlshe(t
outl ine.

From Dower models, let
us eo baik to rubber models
agalin and see if we can
apply " quickie" construc-
tion to one comPonent we
have not mentioned so far',
but one which does cause a
lot of nol_so-exPert builders
(and a eood manY qutte ex-
oeriencid modellers) a con-
iiderable amount of trouble
-the ptopeller. DesPite
rnany opinions which have

t 
euIcKrE 

t coNsrRUqrIoN
5B

are both desirable featuLes on latge shect

tai lplanca Kcys runlr ing lroral lel  to t lre

.poir in.t"ut" i l te ben.Jir,g slrclgl l '  of

lhe comDoDrnt.
Wherc the tai lplane is 

-too 
large for

sol id sheet consrtuct ion to be etnployed,
ihe " quicl ie " method of Fig T can be

i i i .a. b", from sol id sleet the required
thiclness lo Pive t lrc necessary bendtng

st:enslh would be prohibit ive' By using

tl , iniheet (r132 in. rhick in most.cases)
ald then cementing sPars a-nd trbs

directly on top, weighl. tloublrs are

avoided. Tlre lop ot lhe tarlplane rs

tissue covered for quickness ; sheet

""ui..a 
fot maximum strength 

--and
rigidity, although ralhrr more tedlous'

l fyou'warrt to s:avc wcight, punch lroles
in' the botLonr sheet an,l  cover with

trssue.

Wiag Construction

As regards wings, sol id.sheet consrl uc-

t ion has been used wlth success on

sports models up to 36 ins. span' Suclr

wing. ho*.u..,  are general ly on" th"

i i i^ iv . ia". A typical wing 
-panel 

ofthis

"ire 
i,ould lre consLt,rct"d frorn two rB

in. lengrls of I  in. sheeL, one medrurn
hald and rhe orLer soft,  cenrented [o-

scther as shown in Fig. B. The outline
ihould. for preference' be lapered or

el l ipt i i ,  noL 
-paral lel chord. The two

wing pancls are joinccl wlth re-rnlorcrng
Jite'dlut k..p"t i  of ply or l 'ardwood
ier into sloLs and w;l l  cemented A

binding of si lk or stoul t issuc.c(nrcnled
over t l .  <enttc is also advisable for

extra strengrh. Thc wings can-also be

tissue cove"red to get a good 6 ish

ouicklv.
'A berter method would ProbablY be

ro use the sheel bottom and buj l l -up

Mark off the rib Position and coat

-,irh 
..mcnt and allow to dry. As theto dry. As the

cen)ent dries it will contract and tend

to curl the sheet into an aerofoil curve'
Now cement al l  the r ibs in place and pin
ihe comnlete Panel down over a f lal

surface. as shown, making sLlre that the
sheet is in intimate contact with each
rib. When removed, the sheet will
have a permanent camber conforming
to the sirape of the r ibs. A-sLub spar
can be added at the cenlre, i f  required,
to in(rease bcnding st leng[h, a] lhough
this is noL necessary on smalt wrngs'
There is no need to cove! the bottom
surface of the wiDgs with tissue.

Sheet Fu6elages

Sheet fuselaee construction is not
alwavs as satis-f ictory as Lui l t-up con-

srruci ion, espccial ly on small  rubLer
modcls intended to have Sood f l igl ' t

Derformance, and may not be all that

much quicker in the long run'
You can, of course, make uP a simPle

fuselage suitablc ful a gl ider or a.power
model using sheet or block and str lP

wood, ut i l is ing a pod and boom^shape'
Fie. ro shows i  typicalexarnple ofsucb a

fuielage which is quick and casy ro make'
Ho*e"ver, patt icuirr care must be- taken
in selecting the material to use for the

boom, T'liis needs to be good quality,

hard and straight grain str ip, but.al the

same t ime must nol bc excesslvely l teavy'

Hence balsa is specif ied instead of hard-

The sort of str ip wood suitable for a

boom on such o fuselage should be

chosen carefully from as wide a selection
oir,r ip u. pori i l , l " .  Mrk" slrre that i t

is not " '  dead " wood which wil l  snap i f

Ilexed but wLen bent into a slight curve



are concerned, but for
sport flying a straightfor-
ward propellel will probably
do as well, We can make
this as simple as possible by
cutting the blades froIII sheet
wood and ignoring the
normal variation in blade
angle from root to tip
produced with a propcller
caNed from a block.

The two blades of such a
simple propeller are identi-
cal, both iu outline shape
and the manner in wlrich
they are sanded to a suitable
aeroloil section, Iikc a solid
balsa wing. The main
problem then is to provicle a
suitable hub to assemblc the
two blades.

The simplest type of hub
is just a short length of /rarl
balsa which should be
between t and f in. wide
and tbickrcss calculated to
give the rcquired pitch angle
when the blades are slottctl
in diagonally, as shown in
! ' ig. 12, Actual ly a pitch
angle of about 35o r,r'ill be
about rig|t for most p|opcl-
lers of this type, calling for
the depth of the hub to bc
roughly o.7 t imes the
selected width say * in.
for a ) in. wide hub and I
in. fol a t  in. wide hub.

A good cement joinl is
essential aod the hub i lsclf
should be bushed to take tLe
proltller shall, if the pro-
peller is to be of the frcc-
whecling typc. The whole

can be smoothed down and
blcnded into the blades after

beeD cxpressecl to the contrary it rs
doubtful' if there is a very markcd
diflbrence beiween the efliciency of a
" reasonable " propellcr and one which
is carved mctiiulously to correct Pitch
throughont i ts diarneter and with a
pr' ,pei ly sl ,ap.d sccrion rr i t l t  just t l re
i iHl i ra ino",r i  of  undcr(arnber '  ' l  he
sriall difference in perlbrrnance which
may exist certainly justifies the extra
eflort as far as contest rubbet models

AALSA HUA
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assembly
the hub
finishing. Tlre completet l  propel lcr
should 

-also 
be L.ralarrced hy sarrding

away wood liom lhc heavies! blade as
necessary.

Actuaily it is oirly a short steP fr.om this
lvr,e of prupcl ler cunstructiolr to lhc
a'r i iusral- ' l i  pi tclr  lype used un rrr l trry
,n6.1..r,  cont.t t  \Vak.f iel , ls. Hcrc the '

blacleo are usually carved from block,

CARVE
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li#;l..' .: :: :.' rl yil,'.l :: :. . 3o-'15-'iJi*
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t":t
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Chapter Thir teen

fT may secm strange to classify. ki t
_ 

models seParalely l lom- 1ne. var' lor ls

t lpes of construction already discussed,
especial lv a" mosi ki ls conform to ortho-
dox practice. There are, however,
certai; dillelences and quite often many

ways in which kit corsiruction can be
soeeded. or evelr improved.
'  Basici l lv. t l le main dif felence between

a kit modei and a " lreelance " or " one-

off" desiqn is lhat the lormer is designed
for prodult ion in quanti ty. Tlr is is not
rruc of all cases, of course. ManY

conlest-winning models have been kit ted
without. or wirh only sl ight modihca-
tions. Also some kits are more elaborate
than olhers as regards wood sizes, elc'
But as a seneral iule individual sizrs of
wood are-reduced to a minimum in a

kit ,  the thinnest sh€et stock used for

r ibs, etc.,  is fr  in '  and qutte extenslve
use is often made of component parts

cut from 6heet, as opposed to laminating
from strip or more exPensive or more
intr icatc methods As a result lhe kit  is

cheaper to pruduce and can scl l  at a
Iower and t l lerelote Inore popular Prrce'

llit Features

Ouite often a kit  can offer features
whih would otLerwise be unoblainable)
or bcyond Llre ski l l  of the average
modelicr to produce, such as moulded
plastic compbnents, ful ly shaped halsa

Klt Models
shells for streamlined fuselages, ctc'
Also instead of being prinled-out, Parts
required from sheet are die cut ln
.,.idr-.ction wilh aa accuracy norrnally
irieher than that which the avemgc
bu-ilder would obtain. Besides €nsuring
accuracy, such pre-sbaped...or pre_

fabricated parts redlrce Durldlng. t lmc
.nd- carr ied !o extremes' construcl ion of
a fui lv orefabricated kit  becomes targely
a maitir of assembly. 

- 
In some cases

flre-cut sheet Darts are also pre-decorated
Lv print ine, sb that assembly results rn a
niiittea alia coloured model. Such
techniques are general ly.restr icted ro lhe

smaller types ol kr l  mooets.
Broadly speaking there . are. three

ba"ic typis ofkiLs-rhe tradit ional model
kiL wheie rhe material is supplied in the

form of standard lengths of balsa.strip
and sheet, Parts to be cut out .belng
orinted on the sheets; lhe Prelabrlcated
l i t  

-hi.h 
fol lo*. simitar l ines Lut al l  lhe

sheet parts are die cut iostead of Printcd;
and tLc prefabricated kit  which drpartg
from orihodox constrlrctional me thods

and introduces special 
- features 

such.as
mor,r lded fuselage shel ls '  shaPed wlng
Dancls. etc..  so-that bui lding becomes
i.ult , ,  a mairer of assembly. Obviously
the desree of prefabrication can vary

conside-rably with either of the two

lat ler t)?es, .bul . lhe former rcmalns
slill a co,slruelio al Rtt.

rHM

PRINTEO
SHEET

KIA MODELS

Die-cut Shect
Kits with die-cut sheet parts^ nave

become standard in lhe United Slales'

Printed sheets are st i l l  used-to a latge

.*i . t i l "  i - [1..""",w, part ly because t l te

rechnioue o[die cuLting raises productlon

difficuliies and partly because qutte^a

numLer of modellers do, in lacl,  Preler
io *o* t  orn " basic " malerials and cut

.r"r",iii.* out for thernselves . .Cer-
;;iril-;&" sl.ill is needed to build a

modil from " basic " malerlals anct ,1r 
ls

oiten claimed in favour of Printed sheet

Droducliong (hat they are near€f Lo lrue

5;;;;;;iii; beca'se or this, Un-
fortunately for the beginne-r' how€ver'

lhe iob ofcutt ing out parts lrom prrnteo

sbeit accurately, and without damage' l3

".i"r*"n, 
.^ti, *pecially in thc- case of

lower priced kirs where thc tendency rs

io . tui" t t t"  printed parts .Logcther 
to

;.;;i" o,i tPu.t, and malerial'

Also balsa itself being an- inconsstenr

l.?i 
"T 

t"^,..i"t, ind iv'id ual. selecrion of

;; ; ;r"- iot prini ing is obviouslv 
-quite

imoossible ind Lhe shcet stock used may

beioo britrleor Loo hard for easy worktttg'
"-i-o 

"ui 
,rt".L Parts accura[ely il is

ubJtrt.lv e.."nLiai to use a sharp knifc-

or a razor blade,if you hnd that you can

i-rar.-ir'it betrcr. A blu-nt knife will

ffi;;; ;;;d Lo tear as well as. c't If

lf'.-Jft".i .pp.u." hard. and. brilrle it

*lil rr". r,.tpi. a.-pen it slightly hefore

working."f i ' l , ' .  go"a Plan to cut.out al l  the

orinted sheet parts at Lhe beglnnlng-

Ioi- i" . t  t l to.. '  required for imrnrdiale
'"."i.' ;irti. -.ri. 

itites the possiL.'il i tv of

trine pi.c.. of the sheet carrying parts

not "r&uired unti l  latet Al l  Parls'
on.. .ui out, should be kepl ln a small

box and selected from t lrrs-box as

.-"'o"it.i. fl"v should not be left lying

aDour.
Quitc a bit ofpractice is needect to cut

".ci tarelv 
to lhe printed outl lncs glven

on i t , .  r t i . . , .  Noimally i t  wi l l  Pay rhe

1..,  .xp.r i" trc.d modeller lo 
-cul .each

oiece very sl ighLly oversize and hnlsh to

E""rit'"o'. 
"rt".t "Jirt't 

sandpaper' Curved

l"ir 
-iiit'*. 

to be mad; freehand, but

al l  straight l ines should be 
'ut 

usmg a

i'.Jr .-ut. as a guide-Fig I' Parts

t"fri"it ut" atpti..L.d, such as wing ribs'

:::.!:

,,..1,

,a:t,

ADD HALF
FOR\IERS
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:l;,,11.1,:,11il:i,,I'^,,1i;illl:,,1:1i,,:t:g rr,csc rurf r,,rmers wirr sra,d on rhcir
:,',f ;*[;:l';f:t i,#j.l.1;l1t ;H".1':o';,1;i:*, :ll,'ll'-.'::"1:
Buitding from Kit6 The next siage consisrs o.

lff #i:,r,'.f #""x",:"_,".I[qk;g1.l;-iit1fl+*rl**jii
i,*'dl"*,t',r";'...i;:+l$ffi ,',1l;ri!$r"tl^tt'l.$;ntrt;;iijxx;",1:,.t:,,J:':h' * ;*i, :itj'li rii::"** *rT'f :1.::r# il;
l?i-:.:t-,:t::l:1., si""" ,i."".ji",".,1.1 i,iil::Bii,.rl#,:i,JeTi[*,il:,r .r" * "l.:*i:',t#tii..:r-':i*,{if 'rumm,'"1r,"*i,'.',",:.,jlf, ,*,:;
r,T'"'i# *"":i,ff iti;i.,1*.# l[*":T'r-:ii lT::i#'" ""."
i :"1i"*l*"*1i, li,xl''- . *l trtr{:" lt:ir.',l:' j::t, g.i*,iti
u,Tri..::+[,,iqjiffi ':';;+Tfui,t"'[ff ilii;iiilt1'3;
l;fi .1'" :i' il:tud *r ff ;Hal iil^{i:lr:p3' ii: ?i:i#:1.' :.* ;' A;
;11*",.'.,.-.61*,,.r::g rlf l" +U'",i,1"i15: 

o"' these witr -be detalcd on

;":il:, ilil:: ffffi ̂ Jfu,:* iilS:," Dupricating wiag prans

#:.i*ir:*:l1lrm,$:;,,p:l:y,,;ff .1,:l,i?,p,?i:*"T:ilHill,T}
*,,'q.*li[1{if, f,r'r"'i"','..'!:'flr,:ll*fi li+$li-"+'l,q#fr*ii*tini*til::,,l1nl*lr jl,.,.:ir+*tffi f*5I
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It i' best to coa.t @ins .ip uilh a separute

prepared of the second half wing before
it can be built.

One ofthe easiest ways ofdoing this is
to use carbon paper to producc a
" handed " drawing on the 6ack of the
plan-Fig. 3. Enough carbons are laid,
black side up, under the wing plan ro
cover the whole area involved. Then
Lrace over the winq oui l ine. markins the
rib posit ions, etc.f  wirh a. iharp p&rci l .
Use a ruler or a straight-edqe for
accuracy and speedy woiking,' Tip
curves can be done freehand.- When
completed, turn over the plan and you
wil l  have a " handed " drawins on the
back over which the second win; half is
builL. But before pinnins down- to rhe
building board, mike su-re that rhere
are no blobs of cement, etc., ou the
original working side which will prevent
thJplan from b-eing laid down perfectly
flat,

The more elaborate prefabricated
kits, especially those including moulded
constructions, almost invarjably include
comprehensive building irstructionr with
diagrams illustrating the main srages of
assembly. Thus they shtuld presenr
little dificulLy, providing rhese instruc-
tions are followed faithfully. Whcrc
builders are l ikely to come'to grief is
ignoring such instrucrions entirely, which
is unfortunately a common attitude
amongst many people once they have
successfully completed one or two kil
JODs.

Paradoxically enough, too, 4lthough
the fully prefabiicareal.ii lncludt! att t-ne

cutting-out work ready done,many peoplc
regard these kits as " compliiaied,,,
simply because of the large number oi
preces lhey contain. Yet almost invari-
ably they ar9 simpler and quicker to
bui ld than a simiiar model 'produced
along orrhodox lines since each parL is an
assured fit and completion ofa iuccessful
model is simply i  matter of step-by-
sleD assemblv-

Cot."irrg

A fearure of construclion sometimes
not always clear from printed instructions
is the beit method ofipplying the tissue
covering, especially on rounded fuselagcs.
In the case of a small flyine scale mo.lcl
ro' .*u-pie, *til' iii" i""?ilJi"""ilj
shape formed by ten or more stringe$,
the fuselage will have to be coverei in
narrow strips, one sectiol at a time, or
in _overlapping squares of tissuc-Fig. 4.

,n most cases where the model is an
integral assembly (i,e,, wings and tail
permanently cemented to the fuselagc)
it will pay ro cover rhe fuselage, wingr
and tailplane before cement[rg thesc
components together. This avoidj
awkward working areas in trvinq to
finish Lhe wing coiering flush asainsi thc
fuselagc on th1 root ri6, and tXen 6nish
that panel of rhe fuselage covering on
rne wrng, etc. l l  tne coverecl parts arc
likely tobehandled a lot during issembly,
then they should be warerspiaved and
given a single coal of dope firsr.' Other-
wise walerspraying and doping can bc
rerl unall altet assembtv-

To zooiil @otes uhil. dryias, uinss, tdilDIdn.

""d 
tia shoulcl aluavs b. se.ut..l to d tlol

Fteelaa. cou.t ins:  tou loohs oi . ' .e the t id 'u.
bhi.h ir tte^ otst.tl an.l rmoothe.l doua.

Wi^E r^detside, @Ai.tt is so olten tldt, or

^early 
at, ir coDered rirrt.

Wh. Ar!, rurplur tisrue is trimme.l dw"
@ith dorl.lliiae h^ife ot .d.ot blade.

Dooe.I uith a mop btush, th. tine taut @ins
cooetine loohs sld.4, bur soon rArin&s aaain.
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drill. You then eld up with
your new hole drillcd only
Dart wav througlr and lhe
*hole bush lo6se in the
plastic. One way of over-

-oming 

this is to clamp the
propeller in a vice as shown
in Fig. r.  before dri l l ing,
where t le vice is actual ly
t ightened down on the
cdge of the metal bush-
ing.-With 

a wooden ProPcller,
of course, dlilling out an
oversize hole is quite easy-
if you have a drill of the
correct size. UnfortunatelY
some motol.s call for a
clearance hole in excess of
+ in. diameter (the usual
maximum size of dl i l l  which
an ordinaly hand drill can
accommodate). You can do
thejob properly bY buYing-a
sfiecial drill oI reamer to ht
your d|ill bracc, or use a file
iange to enlar-ge the hole as
in Fig. 3.

I f  you are usrug a hlgi l
pi tch propeller, as on a con-
irol l inc 

-speed model YoLr
may find that thr: ProPctler
hub h too thick to go on the
shaft and allow the ProP,
nut to be screwed on. In
this case the sirnPlest solu-
tion is usually to cllt back
the hub of the ProPeller, as
in Fig. 4. The cut-ort
port ion should be on the
Lack of the proDcll tr ,  as
indicated. Thls wil l  result

aLuNr ftPs

fdlK\
fIL E UNDERSURFACE FLAT.

Wan
CHECK HOLE

Chapter Fourteen Propellers
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ii1rrrui,r,**ryX+#5:f#i
Plestic Props. |iirJ.". pu.i;."tu.ty ii the backs of the

Creat l lr irain lras le' l the *-rd i" [ iuJtt 'uit tttta' Rui" .t l ' t  one basic dis-

lff .*iiil*-:l*r'**tim d"nu*t'i*liiif ';."T ^fitrt
$lil+*t*;$,*r+,T**l[Ttf's*]d*[-:rl,lr**4;
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liifi : :'":lff "* il*l*i +tih tln,n*f.6^7.;'';'1il:%ll+lJ
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in less loss of strengLh
tban a cut-out mdde in l .he l l iont

of the hub, with norlral propeller
3napes.

One f"arute l l tat manY Inodellers

-int 'r  
l i t  

"  
to cleck on any type of

coimercial uropcl lcr is l l re a(Lual pitclr '

Therc is a t indencv f"r Ji l l t rrnr marru-
facturers to deline pitch by diflerent
standards so that a 4 in. pitch ProPeller,
say, of one make maY have qulte

u' ,iiff.r".rt actual geometric pitch

to anolher make of 4 in. Pitch Pro-

ptl lcr.  Thus i t  is dif f icult  lo gel a lrue
io*puritott  lclying on n,anu[aclurels'
fisures.
"The best standard to adopl in clrecking

is lo measlrre t lre ectual geometric pitcl '
at o e half the bladc radius and this can
be done quire sirnply. Mark the mid-
posir iorr oiorre Lrla,1c, i .g 

'  
eI irr ' . from,the

hub on a lo in. dramcler proPeltet.  r \ow
lrol,  I  lLc propeller f lat against the edge of

a tablc so lhat this mid'poinl comes Jusl
level with the table loP. Lay a straiglrt
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edge (e,9., a lengih of sheet
balsa) flat against the back
of the blade at this point.
This will then give the blade
angle at this point, MarL ofr
a distance equal to rl x
diameter/7 along tbis
straight edge and from this
point measure the actual
itit.h of the Drooeller ,er-
'bendiculat to tie situigtu Zdge
io the table edge.

Another quick check on
pitch is to assume that the
i"idth of the bloct from
which they are cut is lo
Der cent. of the diameter.
The Ditch is then simply
relatei to the lhickncss ol i\e
DroDeller at the wideit Point
irf ti.r" blud., which in most
cases is the same as the
thickness of the proPeller
at the hub, A typical pro-
peller blank of this tyPe is
ihown in Fig. 6 and appro-
oriate pitch figures are sum-
marisei in T;ble r.  This
blank layout, incidentally,
is a good one to use for free
flighi propellers, ifyou wan^t
to carve ttrem Yourselr.
Red fibre is an excellent
material for " home-made "
propellex, alr|ough tough
to work. tor sport nylng
and control line stunt work
a slightly wider blade (often
of curved outline) I2.5 Per
cent. diameter h sometimes
oreferred. For speed pro_
pellers a blade wiith of 7.5
per cent. of the diameter is
iecommended. Thefigures
in Table r do not, ofcoutse,
apply to these propellers.

Folding Ptops .
Folding propellers are

now rarely used but were ilr
favout some five or six years
aso when plastic propellers
riere unobiainable-, Rather'
than any drag saving, the
main virtue of a folding

propeller is that it is more
irasiproof than a fixed
wooden propeller. They
nccd very careful construc-
tion as there is considerablc
strain oo the hinge pins.
Tlpical detailr are summar-
ised in Fig. 7.

Rubbet Prope.
The rr,rbber model pro-

peller is a somewhat differ-
ent aiticle. Invariably it is
of larger diameter and pitch
than its power model
counterpart, designed to
produce thrust at much
Iower rotational speeds and,
cqually invariably, it is
carved from balsa to reduce
weight to a minimum, From
time to time modellels have
usedr rubber propellers
carved from light " hard-
woods ", but this is the ex-
ception rather than the rule.

Carving a satisfactory
balsa propeller demaqds a
certain knack which practice
alone can bring. A limited
raoge of commercial rubber
model propellers are avail-
able--€ome fully finished
and some partly finished
which rnay be the ideal
answer to the less experi-
enced modeller. These,
however, are relatively ex-
pensive for they have to be
hand carved and conse-
quently labour charges are
high. Carving your own
propellers is certainly cheap-
er. Almost every contest flier, too,
will tell you that for his special purpose
he can produce a far better product
than a standard commercial type.
Certaio contest lules insist that the
entrant docs, in fact, make the whole of
his machine, including propeller. All the
evidence points to the fact that the man
who wants to fly rubber models must
learn to carve his own propellers.

Most rubber paops ale carved from
solid block, irre3peitive of thc size or

fu*"*W,**f*
M""H! !5 r . ,c.  , r

cx lTHtcK. -

lhs
!ffiin6 rrrzzl

ALTERNATIYE LAYOUTS

tvpe. ln all cases the procedure is similar,
siirting wirh a rectangular block of the
right overall dimensiors, cutting out to
blank shaoe and then carying €dge to
edse. Raiher than a wordy discription
thd complere process is summarised, step-
bv-step, in Fie. B,'Thi 

iarving-srages are relatively simple
up to the third stage, simply calling for
afourate camentry. When the actual
carving itself is started, however, most of
the resl of the work is finished by eyc.

.r,fy:''i,,,

tv.caRvE 8Acl6 \
OF RUDES THTN

. r909s (3/16)

.2546 G).3r525 (5/r6)
'3519 0).11555 (7116)
'5092.57145

.7001s

.75380

3

7
8

t0
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.ProDo.r ionr rr  in f i r ,6,
lFr.dionr ln br.ckert . .6.DDroximrc6 )
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The best guide. 
^to, 

a
beqinner is an actual nnlsneo
pr6peller carved bY an ex-
perienced modeller' Borrow
-one, if possible, to act as a
visual zuide----or study close_
ly the propellers carved bY
experts next tlme You gel to
a flying meeting.

There has been a recerlt
treud to catve the blades of
eve4 lwo-bladed fleewbeel-
ing paopellers separately and
then mount them rn a
cvlindrical hub, which maY
be a rolled PaPer tube or
leneth of laminated Plasttc
tub-e. Such individual
blades caa be carved from
sheet balsa rather than
block with a consequent
economy in both time and
materiil. The same Prrn-
ciple can, of course, be
eitended to single-blade
folding proPellers.

Blades fto|lr Sheet

In carving a ProPeller
blade frorn sheet we are
simplY eliminating waste
wooci- by using a ProPeller
blank which is Plotted along
a diagonal of the normal
souare-d block - Fig. g'
To qet the required Pitch

. anslE chanse from root to
t ip-we simPlY mark on the
aitual posit ion ofthe leading
and triiling edges on the
edges of the sheet and carve
to;hese lines. 1'he onlY Pre'
shaping required of the sheet
blank is cutt ing to Plan
shape,

For all Practical PurPoses
the leadine and tra rng
edges lines in tbe edges of
th; sheet blank can be
drawn stlaight, as indicated
in Fig. 9. The step-by-steP
stages in f inishing are then
shown, Make sure that You
properly identify the back
lnd front ofthe blade before

carving as i t  is easY, rvi thlt l , is
method, to slart carvmg Ine
wrongwayround. OnceYou
havc-got rhe hang ofcarvirtg
oroocller blades fr'om shcet,
Lowever, you will apPreciate
the srcat savinq in both t ime
andl*on.y. 

-The 
trickiest

pafl is rhen assemLling the
complcted blades in a suit-
able-hub. Asimple system is
shown in Fig. ro. In the
case of a rolled PaPer tube
rhe centre of the hub is
lilled with a disc of hard
balsa to suDport the bush
With a laminited plast ic hub
neither the balsa filling or a
metal bush is necessary.
Once assembled in the hub
the blades can be set to the
required pitch angle, mak-
inq sure lhat eacn ls equal
an--d slrould thcn be Pinned
in place.

Freewheeliag ProPs .

Typical freewheeling Pro-
pellef assemblies are then

' detai led in Fig. rr.  There
are many more, but these
are a few which have givcn
consistent, trouble-free re'

FtG. I I

sults in the past. Wherever possible i t  is
a,lvisable to avoid soldeling on stressed
Darts-the freewheel clutch, for example'
Soldered ioints have a habit of part ing
rrn at rhe- most awkward moments l t

i"' i,r*r a" easy to bend the freewlleel
loo-n intesral wilh the shaft. The
wir.dine l;;p should be a close fit on the

hook in- the-winder to prevent cl imbing'
Strictlv speaking a freewheeling pro-

oeller sirotrld hive a fixed washer
'rnounted behind it 8o that when the
motor is unwound (but still in slight
lension. Lo keep i t  taut in the fuselage)
the propeller iifree [o freewheel wilhout
birdine. But unless a really good solder-
ins iob"is done on this f ixed washer i t  is

beit-omiLted. I f thejoint fai ls under the
tersion of the fully wound motor the
washer will slip along rhe shaft,and even
lock the propellrr !o the shal i .  A

couple of iurns of firse wire soldered in

front of the washer makes for a stronger
ioint." 

Some folding propeller assemblies are
shown in Fig. t3 Here one ol Lhe.maln
reouirements is a stoul ly ancholed stop
to tension l l re motor and lock the

Dropeller in tlle corlect position for
toljing. For rl,e sLop a long woodscrew ts
usuall-y best, pleferably screwing through
two layers ofihin ply incorporated in the
noseLrlbck. For maximum strepgrh the
stop should be as close to the back ofthe
noseblock as possible. Bend the shaft stoP
inteEral witli the shaft and bind with a
rubSer band or fuse wire for rigidity once
the motor is in place.

Summarisine. i t  mav Lre said thar the
nose assemblYls one of the most impo(-
tan[ Darts ofthe model, as far as detai l
desisn is concerned Everything should
be fositive, foolproof and as simple as
possible.

I
I
I
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Chapter Fifteen

no object. Both silL and
nylon covering, however, is
more difficult to apply and
doDe to a sood finish. A
guide to the-selection of the
best covetrng malerlal ls rn
Fiq. r.

-Before starting covering
itself, the airframe must be
gone _ over carefullY to
gmooth down ol remove any
Drotuberances which might
ipoil the lay of tbe finished
coverins. Small points like
these, ai summariied in Fig.
2, can make or mar tne
covering job.

Almost all tissues are
applied in the same way. A
pl;el is cut som€what over-
iize with respect to the
frame to be covered, stuck
down around the outline
with a suitable adh€sive, at
the same time drawing fairly
taut and wrinkle-free. It is
more important to^ get- the
tissue stuck down lree lrom
inherent w.inkles than it is
to draw it ab,solutely ti8ht.
The ov€rlap of tissue is then
trimmed off with a razor
blade. A coat of clea[ water,
sprayed or brrrshed on, then
allowed to dry, first exPands
and thenshrinks the fibres of
the paper. When dry tbe
whole area of coverlng
should draw up taut be-
tween the cemented down
outlines. Two or three coats
of dope then Preserve this
tautness agalnst (lamP con-
ditions which would nor-
mallv make the tissue slacken
off 'again. .  Un{oPed
tissue, too, rs relatlvely
soft and " denrs " easilY
when f ingered. DoPe
adds a certail Plastic
strensth,

Fic-. x summarises the
meth-od ;f covering slabsided
fuselages,- and Fig. .4 wing
and tarlplane coverlng' ln

Covering
for fuselage covering' Just to emPhasise
that choice is as much a matter ol Per-
sonal preference as anyrhing, other lead-
ing flyers. use lightweight Modelspan
covering througnoul. 

-The same remarks can be taken to
aoolv to small gliders. Once a glider gets
.LouL roo sq.-ins. wing- area,. however,
and for all oower models, weight is far
lesg critical- and it almost invariably
Davs !o use a strong covering material
ihio,rgho,rt---suy lightweight Model-
span -if weight iaving is sLill considered
important f heavyweight Modelspan,on
larser slruclutes. Silk or nylon coverlng
ma"v well be corsidered for large glider

aod Dower model wings and fuselages'
Liihtweieht rilk covering compares

vervTavouribly with heavyweight tissues
and ir considerably slronger, but more
expensive. Nylon, in " parachute "
cride. is hcavier still' but very strong
indeed. All models wiLh a wing span in

excess of about 4 ft. would probably
benefit from silL covering, iI exp€Ne was

IFUSELAAE I

A S a general rule,- small lightweight
1l motlels up to about 24 ln 

-sPan,
rrrbber or elider. are bes! covered with
laD. if av;ilable. Wakefields used in-
"uaiiablv t" be covered in Jap tissue but
manv modellers prefer a slightly stronger
tissui for rhe fuselages. This is exceilent
Dractice, Tap tissue covering on luelages
is too re-ady to develop small splits,
esoeciallv on slabsided fuselages. An

.uily 
"r-,i" 

*r, to double-cover with Jap
tissue-forming a two-Ply coverrng, ln

effect.

Tiseue Typee

At the presen! time, some ofthe experts
still covci their Wakefields entirely in

Jap tissue. Addit ional strips oftissue are
ihln sonretimes doped on rhe sides of
the fuselage to reiist splitting. Most
wakefield-exDerts still use.lap tissue for

coveriuq wings and rail units, as far as

this is-obtainable, but many use a

heavier grade tissue, like Modelspan
and its American corlnterpart, SLysail,
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lhinncl.s, as necessary. It
should be attached pennan-
ently and smoothly when the
thinners have dried again.

Tlris method- dope, dry,
and then brltsh witl tLin-
ners or brush through the
covering tissue with thinoerr
when laid in place-can be
used for covering the entire
airframe. It needs practice
and care to do propelly, but
once the art is mastered a

' really fimt class job is pos-
sible. Try it out on an old
structure fiIst before

the.case of undcrcambered ribs, tissue
must be stuck to each rib, using dope as
an adhesive. With wings a separate
piece o[ t issue must be used for each
panel as i t  is irr ,pos:ible Lo covcr saLis-
faclori ly past dihedral breaks-] ' ig. 5.

Many rvings have sheet covered lead-
ing edges, wLich rcnds to aggravate
covering di l f iculr ics. Any aftempts ro
cconomise on tissue paste by simply
tacking down the covering ro leading arrd
trai l ing edge wil l  simply produce a
series of wrinkles over rLe sheet port ion.
T'he shcetcd arcas must be thoroughly
covered with a thin layer of paste and
the tissue stuck down smoothly to this.
Avoid excess paste which will " wet "
the paper and cause it to tear when
drawing taut. Also be sure to draw out
all wrinkles over the sheeted portion.
Arry left in will be pelnanent,

Iror best results, work quickly wben
covering over sheet. As sooo as the
l issue is irnpregnated with paste ir  wi l l
begin to expand irr size. I f  you delay
laying out the whole panel and pulling rn
place it will be vcry dillicult indeed to
avoid wrinkles appearing in the finaljob.

Dope ae Adhesive

ActLral ly, provided you can acquire
the knack of working with i l ,  dope is
probably the best medium for sticling
dowA tissue covering to sheet. An
alternative method is to dope the sheet,
allow the dope to dry, then brush on
thinne$. Whilst still moist, smooth the
sheet in place doping dowo with more

sMoorfl
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attempting to cover a new model by
this method.

Finishing off covering when coloured
tissue is used also presents its problerns.
The generally recommended teclrnique
is to make off one piece of covering
around rhe leading edge, when covering
a wing, for exatnple, and overlap the
second covering sheet, as in Fig. 7. This
can be tedious, especially as the lapped
over portion tends to pull away as the
second layer is laid down. The area of
double covering, evcn though i t  is
backed by a spar member, will show up
as a darker stripe in the 6nal job.

A fair ly goodjob can be done by tr inF
ming each sheet of covering off llush at
the edge, as in the second diagram. It
will be impossible ro get an even butt
joint between the two tissue sheets all
along the edge ofthe spar. In places it is
bound to overlap, and in othe$ leave a
gap exposing the bare wood. This
method is quicker and) when used,
" bale " spots can alwars be touched up
with coloured dope.

Silk ond Nylon

Covering in silk or nylon demands a
different tcchnique. Such covering
material should always be used in the
damp state and drawn absolutely taut
when sluck in place ovea the airframe.
Use pins to locate, when necessary.
Also try to covea as much as possible
with one piece. Wings demand separate
panels, as with tissue covering, but
often whole streamlined section fusclages

can be covercd with a single
oicce ofsi lk or nvlon. Fie. B.

l l  thc srlk or nylon orres
out before covering is com-
pleted it should be re-
dampened, in situ, by
moistening with a sponge.
l)ry taut silk or nylon will
usually slacken off rehcn
doped. Darnp, taut silk or
nylon will dry out with
additional tautness to resist
the slackening off apparent
with the first coat of dope.
No wrinkles at all should be
tolemted with the original
uDdoped cor€ring. .Water-
sprayrng, ot courser $ omlt-
ted. Dope is applied direct
after the covering has dried.

Unt i l  compara t ively
lecently it was the unive!sal
recommendation to Pin all
wing and tail surfaces down
to a llat board whilst drying
out from wate r spaying and,
later, doping. With the
development of anti-warp
Btructures this is no longer so
necessary, excePt where very
fraqile structures are in-
voived. Even wirh orthodox
structures, too, it has now
become common practice to
let wings and tailplanesdry " natumlly "
wilhout pinning down. on r l te assump-
t ion ihat i t  wi l l  warp anyway irr l i rc
long run, so why not Dow? This method

covrlRINc

NOTES ON DOPING

is acceptable, as long as the resulting
warps ar.e not excessive. Ifthey are, they
can be straiglrtened our by steaming
after tlle final doping.

f HE main object in doping a modcl is
'  to make lhe covering waterproof and

caoable of being handled without
dzrrnage-not to i iglrten the covering
material. The coveling itselfcan usually
be drawn quite tighi enough by other
means, such zui by water-spraying lissues
or by using dampened covering material
and drawing taut initially, as with silk,
nylon and some lorrns of'r waterproof"
papers. I f  rhe doPe thrn Produces
iurther marked tautening of the already
tight covering, then the structute may

well warp or deform under this addi-
tional tension.

Without being too technical we can
say that dope t)?es fall into the follow-
ing categoies :-

(i) High shtinking dopes-wbic}r ate
generally strongly resistant to
slack€ning off again under damp
conditions.

(ii\ Moderate shrb*ing dopet*gettetally
with good water-resistance if enough
coats are applied.

:..
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(iii) to:'! t1r;n1t;rt /oprr-usually slacken For t)?ical examples of doping

offin damp conditions. practice, let us srarr wirh the srnaii
(iu) Non-shrinleing dopes-good, water- tissue-covered model, where the struc-

resistance iI apliiea iver a ptior ture is usually-on the_weak side, Taut
coat of shrinking dope. covering giver it additional shength and

(u) Strong shrirl,ing dopcs-poo. rest.t- ]l-.if, 
t-t,-.ii!:t,1-,-,lh"l the. covering

' 
ance to slack;ing off unless suffi- snould J'al laut At the.same tlme we do
cient coats are aiplied. with all nof,lan t.tlre,structure" to warp.

tissue covered ^t'"ttu""", Jo"g Now the degree of,tautness in this
shrinking dopes are to be avoidedl :il:lil#: ":r,ftTi,.r:ffT#:t 1';

Thus, one would not normally use a the covering will abs-orb watir and
type (i) or (r) dope direct on tissue slacken ofl again. In fact, ifremoved to
covered wings o! tailplanes where a aoy conditions which differ from those
resulting warp would l.rc inevitable due under which it dried out initiallv.
to rhe l ightness a-nd lacl.  of r igidiry of tension in the coverinB wil l  change.
the structure itseli Howevcr, if we thin Removed to a ho er itmosphere i-he
olle of these dopes down we can reduce tissue will contmct sLill more-(only not
thc tauteningpowff and still retain much to a very marked degree for most of the
of its " waterproofing " characteristics- contraction takes plaie durine the initial
reduce the undesirable effects, in other stages of drying out). If reioved to a
words, but still retain the desirable damper atmosphere it will slacken off.
characteristics of that dope. When Thus iftissue is allowed to dry out in
thinned down, a typc (i) dope usually a warm atmosphere it will only retain
becomes a typc (ii) dope, in fact, this is that tension under similar conditions.

' ju-!t the type-of dope_p.eferred for tissue Ideally water-spraying and subsequent
covered surfaces. The more rigid thc doping should bi carrGd out at the iame
structure alld the thicker and morc air temperature and humidity as the
absorbent the tissue u!ed, the less the conditions under which the m;del will
dope- need l:e thinned. In othcr words, normally operate. However, these
starting 

-with 
a_t)"€. (i) dope and a operating condirions change as well, so

supply of.suitable t lr inneB,. experience rhis is a practical impossibi l i iy.
wrrl  soon lndrcale wlr lcn ls lhe best oro-
portion of dope and thinn€rs for'any Undoped Surfaces
par'ticular covering job. The general About the only tissue covered surfaces
rLile is to use a dope which is too thin, which are normally left undoped are
rather than too thick in all cases. This those which would inevitably -warp 

if
ofer: the best control over tauteling more than moderate tension *1, uppil.J
power, Additional resistance to slacken- to the covering. A typical example ii the
iDg off in damp- weather cao then be tailplane of an ult;lighrweight model
given by an additional thin coat, if whiih has a nat plate s;ction ind there-
nccessary.

Sllk and Nylon

With silk or nylon covering, a type (u)
dope is generally to be preferred, with
the first two coats, at least, applied full
strength. Even if silk or nylon covering
is applied quite taut most likely the
covering will slacken off and develop
wrinkl$ unless a strong shrinking dope
is used for' the 6rst coats. Once thcsc
wrinkles have formed it is very difrcult
to draw them out again, even with the
application of strong shrir*ing dope.

fore insufrcient spar depth to resist much
bending load. Such a component, too, is
invariably covered on the upper surface
only,

I f the t issue covering is appl ied reason-
ably taut and lhen water-sprayed, unless
the component is pinned down llat
whilst drying i t  wi l l  warp upwards.
Even i f  pinned down rhe r isult ing
tension in the covering is likely to be
considerablc so that, when removed, an
upward oa curved warp is aLnost
inevitable. Hence, more often than not,
to limit the tautening action such

l*
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covering is often steaned instead of
water-splayed. Dope applied to the
taulened covering would have a curl ing
effect; appl ied 

-to 
untautened rrssue

would not draw it as tight as steaming,
'Ihe absence of dope will also afford a
certain weight savinq.

Such a finistrcrl cofnoonenl canno! be
considered entirely sitisfactory. The
covering wil l  add l i t t le strengrh, except
under I-hose favourable condiiioni wtrere
it is just tautr and, of coune, ahe com-
ponent must be handled carefully.
Dope, in any case, must be used on rhe
firselage of thar same model, and gcner-
al ly on rhe wings as well ,  unless these
also arc sinele surfaced.

. Doping tlie fuselage does not generally
present any undue difficulties. The
covering is first shrunk by water-
sprayiog and allowed to dry out. A
shrinkiug dope is then used, thinned
down rvith an equal amount of thinners.
If the dope is too strong i t  wi l l  pul l  in lhe
longerons or stringeB between the
spacers or formen, and give a " siarved
horse " effect. If this eflect occurs after
waler-spn)ing then prelty obviously rhe
structule i tself  is at faulL (the longerons
or stringers too weak or softr-o! sup-
port ing sraLions too widely spaced). But
if l-he longelons or strinsers do not bow
after watei-spraying, the-n rhey will only
do so after doping, i f  the dope used is
too srrong, so it will pay to err on the
side of using too Lhin, rather rhan loo
thi& a dope.

The Firet Coat
The first coat of dope is the most

important one and should be brushed
in or sprayed on quite generously.
Spraying is invariabiy pre"ferable to
brushing, but few modellere have the
necessary equipment. Hencc they have
to resort to a brush. Here i [  pavs {o use
a soft, good quality brush iborrt on.
inch wide-one which can do the iob
with the minimum of strokes and ihe
minimum risk of tearing the fragile
ttssue.

As a general rule the frrst coat ofdope
applied to the fuselage should be'a
5o : 5o mixture of,tautening dope and
thrnners, Succeeclrng dopes can be

thinned down rather more, Three coars
are generally recommended as a mini-
mum on almost all types of models.

Flom the point of view of weight
saving, only clear dope should be used.
Pigmented dope is invariably heavier
and requires to be applied rather on the
thick side, or heavi ly pigmented, to
cover evenly in the colour requircd.
However, this rule is oftel broken.
A pigmented dope is used on the fuselage
to get a colour effect. For satisfactory
tesults this is really limited to ooe colour
only-black. A small proportion of black
dope or black pigment (a shoe dye has
been used with success) mixed in with
the normal clear dope for the iob will
produce an even finish all over iaihree or
four coats if the initial DroDortions of
the dope are correct. Thi resulting
increase in weight is relatively small,
but the method workr even over whitc
tll5Ue.

Colour finishee
Finishing the firselage in any otirer,

colour, sta ing with white t issue again,
is seldom as satisfactory. Reds, blu$, etc.,
tend to come out streaky or semi-
ttansparent, unless an excessive amount
of pigment is used. Even black colouring
is generally better (and somewhat
lighter) if applied over black tissue, or
white tissue which bas becn painted
blacL wirh a warer-soluble dye (e.g.,
indian ink) before doping. This enables
the amount ofpigment in the dope to be
reduced and saves a certain amount of
weight. The same method can be
applied to using weak coloured dopes
over tissue covering of the same colour.
If,,you want coloured finishes on light,
tissue-covered models. use coloured
tissues in the first place and clear dope.

Where wcight is of less importance,
however, as o[ the fuselage of a power
model, or the fuselage, wings and tail
surfaces of a glider, clear dope lightly
pigmented and then applied over
coloured tissue of roughly the same shade
is capable of giving Lbe most pleasing
results with the minimum amount of
increase in weight. Once again, how-
ever, spray finishing is recommended
for best results.



?B SOLIO MODELS

Chapter Sixteen

JltE sol ir{ sr-ale model is an entirely
- di{ l trcrrt  rype of model-a wood-

carvingjob rathcr' lhan a frame assembly.
You could, in fact, start with a solid
block of wood and fashion a complete
model rvith time and the necessary
ski l l ,  but i t  would be a long, tedious
4nd r'ather inaccur-ate process. I:lence
solids arc invariably built up from com-
poncDt parts, carved and shaped separ-
atcly. 'I'he lrethod of assernbly, in fact,
is a basis lbr classifying the type of solid
construction employed, although the
shapilg stages are esscntially sirnilar rn
each case.

Cornponent Break-down

The majority ofsolids, especially those
in this coilntry, are assenbled by butt-
jointing the wings to the fuselage and
attaclr ing the uri l  parts in a similar

ralner-type A of Fig. r. A popular
Arnerican lrlethod is to employ stub spar.s
which serve both to streDgtherr lhe wing-

Solid Models
fuselage joint and assist in alignment of
dihedral, etc.-type C. Another alrer--
na(ive -t t?e B- is ro make t lc rt ings rn
one piece and slot them into rhe fuselage,
filling in the bottom of the slot, if
necessary, with a shaped block.

tsoth A and C are particularly suited to
balsa construction, type C tendi g to be a
little stroDger when a hardwood stub
spar is used, making assenrbly easier brrt
being a liftle more diflicult ro wo!k.
Method B is used on larger solids for
exhibition purposes where hardwoods
are employed fol greater slrength and
durability, Butt joints of good sLrength
arc not so easy to oLtain wit lr  hard-
wootls and so a more posit ive 6rt ing is
required, Also, ofcourse, an assembly of
type ts which does not rely on the
strength of glued joints to stay put will
stand more rough handling. Hence it
was widely used for the production of
wartime recognition models. It is not
normally used for amateur model-
l ing.

Solid Plaas
Starting point ofany solid moclel is, of

course, the plan. fhe better aDd rnore
accurate the plan, the more accurate
yoLr can rnake the model. A complete
l.hree-vicw gcncral .u.r 'atrgenrcrL clraw-
lne.ls a n ntrnurn requi lenrenr, togethcr
wlth typical cross sections ofthefuselage,
wings. ctc. For derai l  t inishing, vicws
showirrg both.thc. ul.rpcr and loivcr sur-
races are requrr'ed.

TLere are so great a variery of good
scale plam avai l-able that ir  is s., . ,- , , ,1
neccssary to have to draw them up. In
palticular those available thr.ousl the
Aenrnotleller Plans Seraicc are parti;ularly
recommended, being produied to botir
rh2nd and r/48th scale. The fonner
is lhe most popular size lor solid models,

/ but the larger r/48th scale has inuch to
|econrrnend it as so much more delail
can be reproduced or1 the linished model,
' fhe main rhing against thc lauer scale
is that i f  you bui lJup a selectioiof sol id
models atd go on to include large
bombers or airliners all to thc same scali,
the latter wi l l -be qr-r irc^ Iarge roodels,
e.9., 25 rncnes tor a roo t{.  wrng span to
r/4Bth 

^scale, 
as- compared wirh r6;

rncnes tor rr l72nd-scale. 
.Largely, how_

ever, selecl lon ol scale is a nlattei l  of
personal preference and collections of
exhibition standard models often ,, mix ,'
scales over a considerable ranee.

Solid moclel components s;f l  our as
sol id rectangular 

_blocks 
of wood-

balsa for easy workirrq. a lrarr lcr wood
for a more durable rn6del- Balsa is far
and away the Inosl popular mdrerial.
Tlre problem of trarulr ir i rrg rhc plan
outl i les onto thcse comporrcrrt  blocls is
considerably simplified 

- 
by rhe Lrse of

template3.

The Fueelage

Thus in the case of a fuselasc a
rectangular blocL.is f i rst.  shaped sl i lhr ly
oversrze and marked with a centrcl ine
on top, bottom and end faces, and with
a l ine corresponding ro rhe fusclage
datrrm l ine on each side. trxact plarr an.l
side-elevation outl i rres are trac;d f iorn
the plan onto card and cut out, these
ternplates then being pinned or glued to

;
I
I
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the block. Fig. I details the varrous
stases involved. step-by-steP.

-[ fr.t"u* is ilre ideai tooi for the nexr
stage. Use it to cut the block accurately
to ihe plan outline, as indicated by the
lemolare. taking care to make lhe cut
squire. As a chick you can use a second
template attached to the bottom suiface'
Do not throw away the pieces cut off,
but carefully pin them back in place to
restore the block to its original squared
shape. In pinning the side pieces Lrack,
of course, you have also Pirrned back l l re
side elevation template.

Usine the fretsaw again, now "ut the
btock io side elevati-on shape. The
scrao Dieces can then be unpinned and
yo.,'ure l.ft with a squared up fuselage
blank, ready for carving.

A point to watch: if You are using
eithei type B or C assembly, then the
slot to accommodate the wing spar, or
the wing centre section) should be cut
either ihen cutting to side elevation
shape, or on the original block. This
will be far more accurate than attempt-
iDg to cut the slot in the shaped blank.

-Carving 
t le Llank to shape is a very

simple priocess. Use a very sLarp knifc
and paie off rhe corners f irsi ,  rounding
away atrd gradually working awaY
along the whole length of the fuselage
down to the cross secl ion required.
Since balsa carves so easi ly there is no
point in rushing this job, so make only
;mall cuts at a time and work slowly and
accurately. Avoidmaking deeP cutswhich
may leave marks dimcult to sand out'

Ideallv vou should carve dowo to
about I i3z ' to t /16 in.  oversize on al l
secrions irrd then f inisl l  down to f inal
size with . sandpaper. Some people
prefer to carwe down to finer limits'
The standard method of checling the
sections is to use card templates of the
fuselage cross sections, offering thes€
uo aJ work proceeds unti l  each is an
eiact fit at its respective station. Some
people prefer to work el l t i r( ly by eye
ind ignore lemplates. TLe point i l
favour of templates is thaL l l rey are a
positive method of checking.

Shaping Wings
The wings also start off as rectalgular

_c
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Abooe: A "uorki^a" sol id
n1od. l  of  the populLr Mis 15.
Aoart t,"m its ualu. 

"s 
a scale

m6.1el. it can ols" Le tloun bv

A6ooe l isht :  The Kei l  Kraf i

- . ' " . ,b l t  
methol  ured in lhei l

'a l i . l  
h i ts-  With the aid oI

inter lo.hins 6rd.€s t  is  imPos-
. ib le to I in.  up iaa.cu.dtetv.
Ports .hoon nnhe 

"p 
into 

"

AboDe leh: A pr.t.ssio^atty ,na.I.
mod. l  oI  the DeII .  I lO, Thorzh
excelleat in li'tish the heaor ho;tr
.let,acts from irs Era.e a^d 

'houtd 
be

.opied ui th rcsetoe.

Abooet isht  :  Anotht  h i r  ,no. le l .  ma. le
up ltDnt o Verc^ hit to tepresent the
Fairey Canner.  Thouch cheat the
.ontmerrial kit is a 6e[ul oi.l ro quick
a 

^.1 
accu I  a t .  p I  e sea tat io 

^.

Risht  :  This f ine model ot  the M.E.262
ieht ly ao^ Ihe R.A.F. Chonpio^ship
tor Setct. M.Ilat.l.



Worhshap . l r i [  u i th d neu
.^sine is l i ta l  to i ts su.cess"
Iul op.r.tio^. Mou^t ieidly
on th. b.^ch, weferubly uith
d se.c id l  t .st  moDnt,  t i l l  u i th
rcconn.nde.l |u.l, d[d sel
prcpeller .onuenie^tb to,
.einci^s. Then adjtst

^e.dle 
oeloe to ope^ins

d.lrirc.l, .hoh. uith |inc.r,
and the enei^e is re.dy tor

l ttrr
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blocks and the firstjob is to rnalk o[Irlre
lapt:t  oir t l rd cdgc of t l re block arrr l  plane
or carve down to this line-Iiig. 3.
Agair a template is used for marking
off the outl ine shapr.,  plepared frorn thE
wing plaD drarving. This is pirrned or
stuck to the tapered block and the
wing shape carved or. fretted out. A
secorrd wing panel is prepared in an
toenncal manner-

Carving the wings to shape is much
simpler than in the case of the fuselage
for they have only to be rcduced io
section one way, i.e., from root to tip.
However, this is one point where nraly
sol icl  modellers come Lo grief getr ing
poor or hopelessly out of scale aerofoil
sectlons on tne wrngs.

The actual secrion required slould be
indicared on the plan. l t  may vary fr.om
root to tip and such variations should be
followed faithfully. Section shape differs
considerably with dilTerent -aircraft.

Thus a relatively slow machine may have
a thick, blunt-nosed section, wl lst a
higl,-speed fighter has a very rhin
sectionwith a sharp) almost pointed lead-
ing edge. All sections will have oue fearure
in common -a very t lr in I  rai l ine cdge-

IL is necessary io decide rhi p'o'inr of
maximum thickness of the section you
have to duplicate and mark this on tne
top and Lotlom of t l re wing Llank. The
posit ion of the leacl ing.and trai l ing edgr s
should also be nrarked around rhc edgc
of the blank as a carving guide, Tnen
carve the blank down to shape, f i rsL in a
series of " f lats ",  gradually rounding
lhese off to lorm i smooth, uniform
section. Points to avoid are : making rne
nose of the section too rounded oi roo
blunt, lc.aving llats or hollows on thc
surface, gctting the maximurn thickness
too far aft, and not finishing ofl the
trai l ing edge ro a knifc-e(Lge. The latrcr
shows up one of r lre major delects of
balsa as a mdtcrial lbr sol id nrodrls in
that_ a true scale trailing edge is vcry
weak_ and easily tlarnaged in assembly,
especial ly ar the root. Hence t lre
finidred wing panels must be handled

Joiping to fuselage
Wiogs to be joined with stub spars
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will have to be slotted belor'e calving.
One-piece wilSs have their certre
scctions shaped befole calving, this
section tLeD being left " square ".
Dihcdral is giver by cutting almost
through along the centre line and
cracking to the right angle, hlling the
cmck line with glue or cement to hold.

On small models, at leasl, the tail
surfaces are cut fronr slreet balsa. Again
we would recommend the use of teur-
plates to ensure accurate outlines. The
cut-out shapes should then be tapered
like the wing panels, only using sand-
paper instead of carving, ancl thcn
finisled to a synmctrical, streamlined
sectionj again by sandpapering or very
carefnl carving. The finished edges will
be quite fragile, so avoid darnaging them.

Various nrethods may suggest them-
selves forjoining the tail assembly to the
fuselage. If the tailplane is mount€d
on the fir, slotting the tail into the fin $
gencrally better than butt-joinl.ing two
tailplane halves in position-Fig. 6.
Similarly, it may be better to locatc the
fin base in a slot filed in the rear of the
fuselage, rather than just cement it on
top-Fig. ?. These features must be
allowed for wheu shapiig the tail pa.ts.

It is nonnally best to assemble the
wings to the fuselage first, checl(ing that
they are al their correct dilredral and
incidence. Bolh wing panels slrould
line up when sighted fiom the rear-, and
also when sigllted against the front
elevation view on the plan. Once you
have got the lvings and fuselage accur-
ately aligned you can square up the tail
componcnts, when fitted-Fig. g, The
eye is a pretty good guide, but check
both over the plan and by measure-
Ir-rent for complete accuracy.

Butt joints can be reinfoiced with pins
-Fig. 4. Cut off the head of a pin and
push into thc rving (or tailplane) before
cementing to thc fusclage, This will
hold the wirrg (oI tail) in place and
allow you to adjust it accurately before
the cement sets. Where the constluct ion
ornploys stub spar'sj of cou.se, alignrnent
is autornatic agairsi these spars- Fig. 5.

Finishing Stages

During this finislring stage you can

also ir :colporarc any l i l tcrs rvlr icL rrray
be neccssaly, ' l ' l rc sl ,ape of wing root
f i l lcts can be csrabl ished by meani of a
small piece of card cut iccurately ro
shape and cemerrted jn place-Fie. B,
The acLual f i l ler i tself .un 1,. Lui i i  

"pfrom a mixttrre of talc and thick dope.
Avoir l .  pla"t ic _wood or hart l  drying
materials on balsa. These dry so mucn
harder than lhe rest of the lvood that
they are almost impossible to sand dowu
to blend into the rest of the model_

Detail markings can now be impressed
on the surface of the fiDished model.
TLe besl way to lay our t l ,ese malkings
is to use a template wlrich is laid over
the wings, etc., in tur.n, and ,, spotting ,,
the pos;t ions of rLe ai ler.ons. f iaos. crc.
-Fig, ro-r r.  Srpalate templares wil l  be
needed for the uppcl and ibwer surface
ol rhe wings althouglt,  of cour'sc, lhe
same templates can be used for right
and_lef i  wings by rur.ning over.

l lav 'ng marked thesc Dosi t jons.  t l re
pauels, liles, etc., should then be siored
inro l l re wood wirh a s l rar .p,  poirLrea
rr$lrument or a knife blade. You ear,
cut  r ighr in lo rhe trai l iug edae ar the
ends of rhe ai lerons, tr irn iabs, erc,
Fuselage panel liues can be marked il a
similar manner, although their actual
posit  ion wil l  l -re more di- lEculr ro lay oi l
accuralely on r l le I  olulded s f facc.

Once assembled the whole model
should be given a coat ofsrain-filler and
lefr to dl 'y out r l 'oroue-hly -Fig. ,2.
Sand down perlecrly -smoorL- 

wirh
garnet paper, taking care not to cut inlo
trai l ing cdges, erc.,  aod paint wi lh arain-
f i l ler agairr.  Repear the-process asinarry
times as necessary until the whole mod;l
Itas a smooth, uniform, glassJike surfacc.
Detail Fittings

tsefore painting the model the re-
mainder of t l :e detai l  f i t r i rres should be
prepared and fitted tempoiarily. The
cockpit cover, for irutance, should be
trimmed to an exact fit ancl the area of
the firselage it covers carefirlly marked.
Olly exrernal f i l t ings ro be painred in
wlt l t  rhe main colour scheme shorrl t l  be
pcrmanently fitted at this staqe, The
resr.are offered up and t l ,eir-posir ions
marked lor ease of assembly alter
Parotrng.

Providcd you lrave r lone a gootl  iob of
grairr- l i l l ing anJ sanding down, rhiee or
lbur coars ol r  olour'ct l  dope should
produce an excel lenr 6nish, ruLbing
dorvr smoothly between cach coat.

Paint Finishes
Where the finish involves two or ntrre

colours, apply rhe l igl , tcsr colour f irst.
Usc maskirg rape to separate Lhe
coloured areas, i f  rhcse are sharply
de6ned. FreeJ:and painrlng is g^encral ly
aoequare ,ot apptytng patL hes ol camou_
flage colouring, but remember that on
the actual aircraft these patches ofcolour
tend to fade one into tlie orher and arc
noL sharply defined. Lerrel ing, small
colour slr rps, ctc,,  are besr appl ied ;n thc
form .f I rans[ers, as are na r ional insignra,
unless particularly skilled in iand
Iettel ing of this rype Fig. r3.

Lxcept rn lhe case ol prototypes with
f ixed undercarriaqes i t  is normal practice
ro f inish sol ids wiihorrr an underc;rr iagc,
It is far better, !hen, to mount the moael
on a suitable stand in fliAht attitude.
Plastic stands are availabli at quitc a
modest price and add that professional
f inislr ing rouch, alrtrough very l i r t te
rngenurly rs needed to produce a suitabie
stand from scrap rnatirials-Fig. r4-r5.

I
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fHE lubber-driven model is st i l l  t l re_ best introducrion.to " power " f lying,
rcrauvery cneapr stmple to construcl
and arnazingly consistent, once properly
tr immcd and given t lre r iglr ca,.e and
aatenIlon.

Ultimate perlbrrnance of the rubber
molur wi l l r  almost entirely, depend on
the way in whi( l r  i r  is  

'ur i - in.  
-L ik"  

,n
internal combustion engine, a rubber
motor' cannot be expected to develop full
power liom its initial winding' up.
Unlike an engine, however, a " ir.eshl,
motor develops more powcr until run-
lo.

_ If the motor is simply made up to
length and insralled in the modal it
cannot ;nir ial ly be wound up ro) say,
about half  p; lr [ i idl  maxinlum rurns
without fear of breaking. fLs corres-
porrding power ourpur wil l  Le Ligh, Lur
i ls duration of rurr shorr. -For the
second winding, the turns tlut can be put
on are some 20 per cent. higher, and so
on, stage by stage.,unti l  the potential
maxlmum ts feachect-

Breaking-in

In other wor.ds, turns and power
outpri t  corrcsponding to successiw lnir ial
windings, would take a patrern similar
to those shown in Fig. r. Continue with
more wiodings and the maximum turns
possiblc rvould now no longer incleuse.
During this series of windin[s, too, the
powel output cuNe would be identical
for each winding. Afte. a certain
number of windings, again, maximum
turrs would sri l l  srop at the same level,
bul lhe powcr oulpul curves wouid
gradually get lower and lower. The
rubber motor has now bccorne fatigued
and its useful lile is over.

A proper run-in period is essential with
all new rubbcr made up into moton,
6rst to develop its capabilities to take a
nraximum number of turns, aDd second
to bring it to the siate wlrere it will grve
a constant power output.

CONSTRUCTION AOR AEROMODELLERS

Rubber lrlotors
Ir  is also interesting to note how the

number of " usefir l  l i fe " windings
varies with the number of turns appliJd
to the.motor. Properly run-in andihen
wouno to maKrmuln tufns each l ime,
motors may show signs of farigue afrer
only three windings-Fig. 2. Wound ro
90 per cent. turns each time, ,, useful
life " winding may be double rhat num-
b€r, or more. Wound to only Boper cent.
maximum turns each time, ,i useful life ,,
is doubled again. ' I l rese are only rouglr
hgures, but indicare lhal . . ful l  rurna"
windings do drastically reduce the useful
Iife of a rubber motor.

What the graph does not show is the
mechanical failure of the notor on
repeated high-turnwindings, Individual
slrands are rnole prone to bleak, cal l ing
lor constant repairs. Normallv this
does nor.affecr the ' '  useful l i te,"f iguLc,
but rt  rs arnoying lo f ind strands
breaking during winding up, general ly
cal l lng l i , f  a change of moror to be ou
lhe sale s;de. Whcn one strand ..  pops , ' ,
qLri te l ikely orhers are beginning jo Darr
a-nd.r lre whole motorrray break iuddinly
if winding is procecded with.

Dealing now wirb the practical side of
making up and ruDning a new motoa,
there aie two main factors to be con-
sidered-the number of stages in which
the motor should be run-in and the
ircrease in lengrh or permanenl slrelch
the rubber wil l  have_after running rn.
Fresh rubber, properly run-in, his a
pe[manent deformation equivalent lo
about ro per cent. of its original freslr
Jength - Fig. 3. ln orher woids, i f  you
made up a 3o-in. motor from fresh
rubber, ran it in stages aud then re-
measured its length, this final length
would be about 30+3:33 ins. Ir  should
remain at that normal length for the
rest of its useful life. The amount of
permanent stretch is independent of rne
number of sirands. The permanent
sl letclr mrrst bc taken inLo iccourrr irr
nraking up the motor length.

TLc best way io make up a new

RUBBER MOTORS

OROER OF WNOINGS

Fig. 4, having calculated the
flormal length of motor
required, Each ' ,  les,,
comprises one half of ihe
required number of strands
in the finished moto!. If
the motor has to be made ul)
to a definite ueight, thi
resulting length can be cal-
culated from Table r,  noting
rhat lubricant increases rub--
ber weight by about r /r2th.
Rubber ends should be
knotted permaneotly at this
stage and the motor ends
bound with a rubbelband.

Lubricants
The moior should now be

removed from the layout
board and lubricated-
Ordinary castor oil is a
satisfactory, if messy, lubri-
cant. Proprielary lubricants
based on a so?t-soap-gly-
cerrne mrxture are normally
regarded with more favour,
The latter do provide sl i [hG
ly better Iubricating aci ion,
as exemplified by ihe fact
that knots can be tied to
hold in rubber lubricated
with castor oil, but the same
knots will not hold on
soap- lubr icated rubber,
With soap lubricant, any
knots which may be neces-
sary in the lubricated striD
must be ,boLrnd, prefcrably

The motor is now readv
for ruaning in. An old
propeller assembly should

TABLE I
(w€lsht In outrc.r)
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t l rolor takes up Lo [ l()pcrr icir t .
maximum turrB durirlg the
running'in it can be relied
upon to take at least these
turns on the field and con-
siderably more provided it is
not cornpletely over-wound.

After running-in, the
motor should be inspected
carefir l ly along i ts entire
length, pul l ing a single
strand stretched between
finger and thumb of one
hand, well stretched, as in
Fig. 6. This will indicate
points of potential failure-
niclr started in the edges or
imperfections in ihe striD
itsalf. "fhe rubber mr.rst bt
cut at this poirrt and re-
knott€d. Ifmade up for u6e
without such a check,
strands are ahnost certain to break at
these points on an early wirrding. Some
rubbers are particularly prone to faults
of this natule-others are remarkably
free of such imperfections.

The run-in, checked motor is then
iaid out over rhe marking board asaur
-Fig. 7 -re-adjusting the"lengrh ofthe
" legs " to account lor the perrnanent
stretch achieved during runninp-in,
Wit lr  a ' '  taut " motor th; two ends-are
brought together and bound, the other
end likewise bound with a small rubber
band. Corded moto$ are dealt with as
shown in Fig. B,

Making up
WasLing of lhe new rubber srr ip

before lubricating has not been men-
tioned-simply because it is not ncces-
sary. It is sumcient to shake ofr ally
chalk adhering to the rubber. Nor is
washing off the lubricant necessary
after the motor has been used. Lubrr-
cant can stop on for a whole season,
reJubricating at intervals as reoui led.
Morors can ilso be lefr coldcd for'weeks
at a t ime wit]roLlt  sufferinA anV apparent
i l l  cffect, although the arias iovi ied by
the rubber band (end) binding should be
reJubricated before use. Normally, lrow-
ever, corded motors are unwound after
a day's flying and re-corded again the

evening before the nexL f lying session,
Sensible care of t l re made-up, run-tn

motor consists of keeping it free from
grit and dirt and storing it in a clean
container (e.g., a plast ic or glass jar)
between f lyiDg sessiorx. Motors should
not be left in a model from one week to
allother as this teqds to dry out the
Iubricant. Good rubber, properly run-in,
however, rs surpfrslngly resrslant to
abuse and will seldom let you down iI
treated with adequate care. Ho',A/e\Jet,
neve! take risks with unknown motors.

Cornparing Motors
For simple " static " comparison of

new motors, time the power rlrn on a
given number of tums arrd compare
with rhe length of run on the same
propeller and a proven motor with the
same number of turns. If the new motor
gives a longer run, then almost certainly
it is weaker than the original motor, If
a shorter power run, a more powerful
motor. This test, of course, must be
applied, qftur the new motor has been
lul1-1n.

Another practical check is the " feel "
of the motor during the winding stages
associated with running-in. With enough
experience this becomes a most valuable
guide. During the running-in windings,
though, a motor always feels more

CONSTRUCI'ION FOR AOROMODELI'ERS86
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CONSTBUCTION FOR ABROMODELLERS

oorverlul than rvhen lvound on the field,
i .a,r lv Lccau"e i t  /"  mure powcr' ful al
i l , i r  

' " ,"u" antl  srrc,essivc wildi lrgs,
incrcasirrlE thc nunlbel of trrrns each
r ime, is l i , r 'e r i r ing r l ,an a single winding'
f  Le " fcel " el,r( k is rnost l iLely lo detect
a weak notof.

Flight Testing
The best chcck of all, of course, is a

flieht test on the model on each new
Dritor. This need not be carried out olr
I ' iuh rurns,  Nlul t  Iubbers of  the sarne

brind, good or bad, l 'J low a simil"r

oo*. i  o-| . t ,put curlc. Knuwing (he sl i l l

l i r  f i inhr i i -" on, say, Lalf  turrrs ui l l

soorr i l rdi,^,te whetlr,  r  t l ,ey aIc " up "
or' " dolvn " on the original Once

acoin. of coutse, t l le l lew Dlolors must
l , i  a, i .quar. ly run-in lor this cLetk to

lave a i '  a l  s igni f i ' . r r rce.  
-  .  .

' ILc darre, l  asJu\ ' ldl(c[ \vl t l i  ru'rnlng-
in a l rew;,otor in t l 'e rr ro. le l .  Jur ing
actual f l iAlrrs, ir  r l rdl you r,ral Lleak the

ruLtret  at  sornc srage. Tlre d(st luct lve
characteristics of a btoke[ motor are

too sreat to court lightly. For the same

reas6n, high-turn llyiug in, . contests
should bc rcstlided to a rbatkng na '
mo? whiclt has becd cLeckcd as on lhe

safe side by a destl[clio]r tesl on a

, i* i tot  tno, , . ,  p lc l r rably under s imi lar
con(l i l ions. IxLrrnle cold tends lo

Lart len rul,Ler and reduces (Le maxi-

murn turns possible. Ilxlrerne humid

heal I  an r l 'o lcad lo prcmalur 'e l)reakage
and. mufe l ikt lv, lusl of power. Mo(lel-
i . ." ' i r t  t torr i .r l 'u.eus are well  aware of

thc short expeclancy of life for their

lubL.r  nrotors ;  but  s i rn i lar  hr tnr id

c"ndi t ions.  r l rorrglr  to nlu( l r  l (5r  a deSree,

.rrr 1r."ut il in-Bul-ope, aDd rnust be

guarded against with the use trf reduced
max. turns.

A lot of nonsense had beeD written
about rubber motors, tending to over-
emDhasise the failures which may occur
if ilaborate care and attention is not

Riven io t l le motor. At I  he same l lme

ih...  i ,  ,nor" than a modicum oflruth
in the assertion that rubber is not always

as consistent as it could be.

Rubber Variatiotls
The basic facts are these. Normally,

rubber ofthe same brand or sPecification
can bc expected to give a consjsl 'nt
oerformance. ln other words, l l  you are

Lsine a c"r ' tain brand of rubLer, then

new supplies of this same brand can

reasonably be expected to have corn-
oalable performarlce cl laractcl lsl lcs'
i lo*.ue., inott rubber str ip is producetl
in b,rtchis (stI ip is actual ly made up in

sJrect fornr and cul dowrr to sLrip lenglhs
afrer vulcanisatiolr).  l I  the specif ical ion

or make-up of t le original rubber
mixture is not careful ly conlrol led l iom
batch to batch, some diffelence may be

experienced lrom skeirx of different age'
Tl lese small  variarions in lhe comPosit ion
mav be within limits accePted by the

ma;ufacture$ as normal to their pro-

duction methods. Absolutely,/ ial l
rubber, too (i.e., straight from- the

manufaclul 'er) is seldom as conststent
as aged rubher. AfIer nlanulacture,
rubL-,;r characterist ics general ly lend to

improve with storingjuP to a period of
six to twelve months'

Chapter Eiglr teen

/ \ORReCT mounl;ng o[ the cngine
U in u oo*..  model is al l- imporLant'
l f  t l ,e errei l tc vibratrs loose ir can change

the tr im-of thc model end cause i t  to

crash. Even i [  you do not 'ce- lL wnen

starl ins up, r igir let l ing up r lre hold-

down -l ,olr i  orr the f lying f ield is not

alrrays the easirst of jobs ln some

cases even lhe engine bearers i l lem-

selves are inadequati  for the job so that

even with l l re engine bolted down to

them propelly j t  st i l l  vibralts arrd as a

consequence wastes a lot ol r ts power'
- -Co. i" . ,  

-o 'nr ing 
stat ts wi th lhe

bearer-s. Hard, stlai!ht-glained vood is

i*it.d ro. the beai'ers, A majority 
-of

l l . i , i . l t  .ngin.t are bcam mount.ed, rhe

-ou 
ni l"g "U"u." 

'  
t  [c,rming an irrt"gra)

p"' i  l t  i i "  luselage strurture.. Tl ' rrs i f

i1,.".  u,.  r ,r" weak, arrt l  eesi ly bruken

off at the fue-wall, rePlacing them may

became a rnajor rePair job.

Beam Mounting

Beech, birclr,  ash and maPle are

tvpiral " ' r .com-.nded 
" rvoorls for

.noine lreorers. Mah,ganY ts some-

i ir f i?r ut.d and is excel lenr i f  genuirte

;; ; ;s,"y. Qgitr a nur,rLer ofrelat ively

Engine
.Know How'
soft woods are, however, marketed

under the name mahogany .and.uslng 
a

.oii *ood fot bearer siock is asking for'

trouble.
The overhang of the bearers beyond

rhe ir, ,nr bulkl, . id or f i re-wall  should be

ii.pi to u 
-i"int"ttt. 

The actual length

renuired wil l  be dictdtsJ by t)re engtne

"t iJ. 
an ., ,gln. wirL arr integral, lank

fi tret l  Lo the back ol lhe crdnkcase

rcquires a longcr length of b(ar€r lo

n,, i"n, , t"n on'e without a tarrk Also

wilh ,eu. itd.,ctiott engines it is usually

ncccssarv lo leave i '  t inger space "

t. i*. ." ' t fr" end olthe int 'rke tube and

the fire-wall lbr choking. For easy opera-

iio" or u" engine it ii always advisable

to have ready acccss to the Prrmary
;,-c;Dtrol ,' po'ints-the compression ad-

i"""n""t t fo. diesels), nerdle valve, and

ihe errd oi the intake for choking'
Fit t ine the motor is invarlaLly done

bv b,l t inc down with Ina(lr ine screws

idga to "togn size, according to the

i i 'e--oi r t 'e . , ,ein").  Sirnnronds lock

nuls are avei lable ;n 6tsA size (but not

smaller) and are part icularly recom-

,r ' t"rtd, j  in plu." otplain nr 'rrs, since r ley

wil l  rrot tend to vibrdle loose Those

with nylon inserts are Plelerreo on

L

Sometirnes, var iat  ions in. t l re.  heat_

Llealmenl plocess necessary to harden l l 'e
rubber ploduces a batch which. is not

ur, i forrniy cureJ. As a r 'estr l t .  t l re

--- PhYsical char'acrcrist ics of

the rubber may vary some_
what from end to end of
a sinele skein. When this
occuri, rubber taken froo
one end of a skein may be
denser thao rubber fiorrr the
other eDcl.
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tl{cue ' rxow ttow ' 9r

9o 'fhese are concenred rvith stopping the
engine afLer a certain time arrd may
consist of nothing more elaborate than
a graduated tank or a graduated length
of fuel line (which represe ts the total
fuel capacity equivalent to the required
engine run). Alternatively a fuel cut-off
valve may be interposed between lank
and cnginc, operaring orr a sel[-meterirrg
plinc\rle (and thus disperxirg with a
separ'arc t imer), or opcrated by an in-
dependent timer or incorporated as

- . " i  ^ f  
rhr  r i  m..

Flitht Tiners
The most popular-and the lcast

expensive-type of fliglrt timers work
on pneumatic principles and many are
inclined to be elratic in operation,
challging their o.iginal setting with
different ternperatur$, etc, Also they
are liable to bc aflected by oil con-
tamination, if locared on one of the
areas of the model mentioned before,
Clockwork timers are heavier, but more
consistent. Unfortunately some types are
proDe to vibration effects and so can only
be adjusted with the engine running and
slightly different times may result for
static running as compared with " in
l l iglrt  " condit iuns where t lre engine
lends to speed up as the air load on the
propeller is reduccd,

The use of a graduated tank or a
graduated length of fuel line is so
obvious as a method of control that it
needs little elaboration. Such methods
ar'e reasonably corsistent and quite
satiqfactory for sports flying. Iror contest
flying, the graduated length of tube
gives closer accrrracy, a scparate
" header " tank usually beilg ernployed
for stalting up and witlrdrawn just
before launching-Fig. 3. Thelength of
the fuel line is trimmed so that the
volume of fuel contained in it is exactly
lhc arnount required for 'a givelr engine
run, as determined Ly practi(al tests.

Cut-off valves have a purcly mechani-
cal action, shutting off the supply
between rauk arrd cnginc. For'  posit ive
results, those employing a piston actron
must be accurately made. If only a
small " bleed " remains with the valve
shur, fuel can st i l l  pass and rhe engine

ffiaZl

will continue to run. Individual re-
working is often necessary to be sure of
absolutely positive resulis but the com-
mercial standard is now generally high
cornpared with what it was seveml
ycars ago.

'fhe best place to mount a cut-off
valve is on the end of lhe spray bar of
tLe engine itself, or alternatively as
close to the engine as possible. A rigid
mounting is required for it is opcrated
by a pull from a timer, the timer perhaps
bcing located some considerable dis-
tance aft on the fuselage and connected
to the cut-off by a length of fine wire,
ODe or two engines are produced with a
built-io cut-oF device, when it is only
necessary to connect this up to a suitable
timer, thus somewhat simplifying the
problem.

'Iihe engine shut-off control merits
particular care on any model. On a
contest model where flights are ol the
basis of a limited engine run with dis-
qualification for over-running, the value
of a positive, reliable control is obvious.
On a sporls model the same accuracy of
timing may not be necessary, but a
positive shut-of is just as necessary for
Iiruitirrg power flight duratioDs in windy
wcather, etc.

Fuels and Speede

The modern diesel engine is itself a
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n be a parr icularly severe problem wit l l
ral ler Radio designs. EquallY im-
)rtanl is to select the propcl ler size to

:id " resonant " sPieds at which,
hans, tLe whole fuselage tends to

rar 'e 
' , ,  

in srep , '  wit  l ,  r  l r , i  motor. A

I indicarion is to Lold Lh€ rear end
': fuselase with the motor ruuding

,el the imount of vibration traDs_
. lhrouql l  the Iuselage. I I  con-
le, something slroulJ bc done to
down. Even i f  rrot aPParentlY

rmful, excessive vibration is sul)_
Iting all gluedjoints in the structure lo
,nsiderable stresses.

arniliarisation

Success with power models depends on

{oocl desitsn, good consrrucrion, and

lett ine to know your elrgine. I  l te place

io leirn statt ing and aJiusting tech-

nique is in the \vorkshop wlr(n runnrng-

i, i - , i , .  .ngi".  -no, on rhc f lying f i€lJ'

No new engine should. b-e instal lcd
d;recl ly irr to;power model. l t  slrould be

mounted orr a benclr stend ancl run rn, as

re(ommentle,l lry the manu{a-cturers,
wlr i .h pel iod of i ts operating l i fe is rhe

best time for gettirrg to know its resPonse
to control adjustmeDt, star'tlng seltrngs'

etc. lt is unwise to atlernpt Iunnlng an

cnsine i tr  wl,en irstal led in a nrodel,
i f  "onty ott account of .sulr ject ing 

t lre

modcl to unnecessxry slraln al ld expos' lre
to fuel oi l .  ' l  hen check l l rat al l  screws,
etc. .  arr  I  ie l r t  on tLc motor ' (e.g. ,  cyl inder
heai hold--down screws, back cover lo

crankcase, elc ,  somelimes tend to loosen

un al ter- in i t ia l  running) and instal l

t i i ral lv in rhe model. Make a l l rorougll

iob ;t  f i t t ins l l re lank ( i f  cal lcJ lbr) '

iu. l  
"u,-out,-. , . .  

Use non-kinLing fuel

l ine of rhe type which does rrol .aBe-
harden and become bri l t le, and t hen lrave

severat proving runs wil l r  lhe 
'onl-

olete ins-ial lat ion l ,cfore vert lur ing out

io the llying lield lor tLe first tilne'

OPERATION OF A TWO STROKE DIESEL
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