
FPED

FRED'S EXISTENCE WAS revealed long
ago via the pages of  the Aeromodel ler
dnnuar 1968 69 A 1 72nd scdle dtawing
of the Fly ing Runabout Exper imental
Design by Messrs.  Clut ton and Sherry
srowed a oel 'ghl lLr l lv  pugndL ous look 19
l ioht  o lane wi lh a low aspect-rat lo/con
s;nt  chord wing using an undercambered
Gott lngen sect ion,  a large ish ta i lp lane
rather too c lose to the wrng T E. for  (model)
comfort ,  and a s imple 'boxy' fuselage with
semi c i rcular top decks front and rear.

I  decided to bui ld to a scale which would
produce a model of  about 36in.  span, as the
t f im doluslmenls would nol  be roo ldr i rg
for my l imi ted ski l ls  in lhat  d i rect ion The
only other scale rnodel  l 'd ever but l t  was an
own'design ' (ar la 'of  sonre % th is s ize,  and
thrs 1ad s.owr ' Indr d rpasondble s i /p
models could survive my rough handl ing,  a
much greater threat to my rnodels than
the r  re iurn to terra l t rma.

Eecause of  the short  moment arm, a
decis ion was made to produce movable
control  surfaces wh;ch could,  in lheory,
provide washout in the mode of  a crude
f ly ing wing via the ai lerons, and a powertul
stab sect ion,  ( i  e.  h ighly cambered),  by
means ol  lhe elevators As I l_e s labl l ise '
anole was only to be sett led af ter  test lng,  I
thought i t  l ikely that  the var iables of
camber and incidence would give me
considerable lat i tude when this stage was

Full size coDrcs ol the plan rcptoduced hete to
| sth scati ate available asPlan No FSR 1 426



reached, and, i f  stabi l i ty was st i l l  suspect,
then as much up-ai leron (on both s ides)as
was requrred would solve the problem.

G ears
Sharp eyed readers wll l  probably note

that a number of changes in the structure
are visible. These were the result ol
correspondence with the designers of the
ful l  s ize FRED, and their  great help
concerning delai ls. For one thing, thrust
l ines on FRED repl icas tended to vary a bit
according to the power plants ern ployed. As
I 'm very keen on the use of gear-boxes for
scale models because they help to avoid
excessively large props, two gear-boxes
were bui l t  from old clock gears; then a
casual visi t  to the local hobby store
revealed the existence of a nicely made,
pre-packaged unit with nice gears, prop
and an instruct ion sheet which demon-
strated that the manufacturer had more
than a rubbing contact with model aircraft
This unit ,  ( the Arden), had a 5:1 ral io gear.
In other words, for one revolut ion of the
rubber motor, the prop turned f ive t imes. l t
also offered the possibi l i ty of using other
prop sizes, but data did state that i t  was
sui lable for  models up to 26in.  span.
FRED s 33in.  d id seem rather reminiscent
of my local counci l 's rate increase by
comparison with the Arden's recommend
ation, but the soundness of the unit 's
fabrication encouraged me to take the r isk.
After a l l ,  two other more convenlional gear
units had been produced and could be
employed i f  required.

A 9%in. dia.  p last ic prop was bought as
an alternative to the 7in. job ln the Arden
pack simply as an insurance against  under-
propping, a considerable snag with rubber
scale as past experience had Indicated
(Prop swaps are easy on the Arden unit,  by
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very neat ly into ihe nose block of  the model;
(a smaJler FRED wouldn' t  have provided the
required clearance),  bul  !he destgn now
meant that  the or iq inal  intent ion of  bui ld ing
a radial  englne version wasn' t  feasible.  The
nose was modif ied to sui t ,  and the motor
peg moved forward in ant ic ipat ion ol  a
reduced nose weight wi th the abandon-
rnent of  the heavy brass gears.

Construct ion
Wrngs, These are three prece, consistrng

of outboard panels and a cenlre secl ion. l t
woLrld be easier and l ighter to make thern
as a s ingle uni t ,  but  my intent ion was to
al low lor  var iat ions in dihedral  by
al ternat ive wlng- jo iners wi th al tered
geometry. A knock-off system was planned,
but a conventional 'banded-on'system can
be used with sl ight alterat ions to the
cabane unrt .

Sl iced r ibs are employed as being more
economlcal with balsa, and are much
closer to scale.  The or igrnal  r ib spacing rs
fol lowed, but half-r ibs are used rather than
a sheeted leading edge to minrmise weight.

Sl iced r ibs are very easy to cut. The sheet
must be accurately marked to give conslant
depth, and a smooth template prepared. I
always use a nosegussetat the leading edge
for greater gluing area, and core template
which, together with prof i le ternplates,
al lows the made-up r ibs to be sanded as a
block in the conventional manner.

Spars must be very accurately marked
and cut as they act  as an assembly j ig into
which the r ibs are s lot ted.  Main and rear
spars should be matched for congruence by
comparing the slots With the three'piece
wing, the wing joiner boxes must now be
buil t .  They can be a loose f i t  front to rear on
the jo iners,  but  should be only 'easy' top to
bottom. (This wil l  permit the joiners to bend
or break !n the event of str iking an obstacle,

the wing).  Note the vert ical
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grain of  the jo iners.
Laminated t ips are formed round a piece

of shaped polystyrene t i le f rom 73zin.  str ips
and white glue.

'To assemble the r ibs and spars,  a l l  r ibs
for a panel  are s l ipped along the main spar,
f i t ted into matching slots and l ined up to
admit  the rear spar.  This is posi t ioned and
engaged with the r ibs,  and adjusted so that
the whole assembly is warpj .ee before
being glued with PVA'White '  adhesive.
Ai leron sub-spars are s imi lar ly f i t ted,  and
the end r ibs for  lhese uni ts cemented in
place with a smal lc lea.ance al  each side.

At th is stage, nei ther LE nor TE have been
f l t ted The ent l re component should be
al lowed to dry t rorouqhlv us ng bloc(rng
slr ips underneath each of  the spars,  these
.tr ips dnd the component then cor 'o ' rn ing
to the plane of  the bu ld ing board.

Trai lng edge slots are marked, checked
against  their  opposi te numbers on each
spar,  and assembled with the wing panel
UPSIDE DOWN on the board.  (Because of
the under camber,  there is no suppo( for
the r ibs i f  assembly is at tempted ?ight way
up') .  Final ly,  ieading edge slots are checked
for al ignmenl by s ighl ing f rom one end.
Correct  s l ight  deviat ions by easing with a
razor blade, marking each treated r ib to
indicala lhe need {or a s l rver of  packrng
when gluing up

When everything is dry and true, (and i f  i t
isn t  t rue,  steam the frarne and p n down as
before to cure),  the cross bracing may be
f i t ted Take care not to lnduce strains into
the fra me at  th is point .  l f  the wings are on a
f lat  base, the upper layer of  braces can be
f i t ted wi th the assurance that al l  wi l l
rcmain t rue. Then the lower set  can be
added with the component f ree of  the
board,  only being returned for f inal  dry ing.
Use PVA (white) glue lor allwtng assembly

Fuselage
This is very conventional with the

exception of the cabane assembly. Each
%rin dowel passing from fuselage to the
centre sectron rs secured outside the
longerons by means ol two ply project ions
which sandwich the appropriate vert ical
spaced and cross member (Astheseareal l
73, in. stock, the ply acts as a sug 'cl ip'on the
dowels and al lows dry assembly,
adjustment and marking before they are
glued in place).  This assembly is lef t  u nt i l  a l l
covering is corrpleted there is then no
problem of f i t t ing t issue panels around
awkward bits of the structure.

The front dowel braces are bound to
wires prolect ing from a supplernentary
cross r]1ember, and are also assembled
after covering.

The gussets shown are very helplul in
increasing structural r igidity and together
with the cross-bracing produce a



frame,work robust enough to
motor and handling stresses

withstand

Tai lp lane
The stabil iser is an easier version of the

wrng: , is  lact< of  undercamber means lhat  i l

can be comoleled on the boaro
The rudder uni t  can ba bLr i l t  in the arr

glued and then al lowed lo set  a l ter  b lockrng

and pinning to a boaro

Undercarr iage
Wheels are made bY Producrng a

sandwich of discs to which a length of al loy
tube is epoxied. A wire is passed into the
tube. and the prolecl lng lube and wire held
i irmtv rn rne i trLr_ct ' ,  ot an electr lc dri l l  The
dri l l  is clamDed in a vise, and al lows the
wheels to be ' turned faceplale f€shion
ui ing ianapaper as the cul l ing tool Afler
doping, the excess tube is removed

iniundercart  rs c l rpped into the lube
which is cemented and sewn to the cross_
member, and held in place at i ts front wrth
the small  band which passes through the
DaDer lube. The shock absorbers are non-
wdrring. srmply hldrng the ends o{ the
l loatrno Sttuts from lhe axles and prvotlng
on tht  smal l  wlre hlnge below lhe st tu l
i t tachment pro;ectrons The undercarriage
should mov6 bickwards undet impact the
rubber band needs only to hold the unit up
to the fuselage sutf icientlY f irmlyto prevent
i ts yielding excessrvelY

G earbox./ N oseblock
The AIden unrt  gearbox assemblY is I ised

without Ihe motor tube suppl ied Some

si iont  rndrvrdual  modi{ lcalrons lo the

no;eblock shown could al low the par l  lo be

ettached forward of  the ply noseblock

ioimer.  wnere i t  is  lo ined to the rear of  th is

o;r t .  {as shown) smal l  bol ts shoLl ld be
'ou" i" i i  t r , iousn i r 'e fotme'  and secLrrFd

iv i in *asner i  and nLrts lo prevent the

iension in the mgrol p^ui.Linqii\e^9:arbox
awav from the block DO NOI RLLY ON
WOODSCREWS FOR THIS The smal l
pinron rs adjusted on lhe propshalt lo grve
ihe clearanie recommended in the Instruc-
i ion Jr,"ut,  (suff icient for the free wheel
i i t ion to opeiate) The Allen screw must be
i iohtened wittr  care enough to prevent the
pinion sl ipping on the shaft,  but not so as to
str iP i ts thread

The shrouding f lange of the unit which 
'sdesrqned to engage wrth the discaroed

motdr lLtbe ls cut away to al low easrer
access to thF double-bobbin arrangemenl
i i i - inoi" 'ouat modFls wrth highlY detarled
i in ishes and increaGed weight are
oroduced, rt  would be besl to dse a
ionventronal plastrc bobbin with a double
t 'oot o"nt ior the reverse rotat ional
direclron of the motor by comparlson wlrn
normal drrect drive models This is
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because the nose of  the model most be held
securely when using the winding crank).

deqrees. the nose packlng was reduced
i . in.  a i  a t 'me. Tnis got lhe tp5ul t  thal  I  had

bi ;en seekrng. even though ld never l lown

lef t  lef t  before On 120 winder lurns

tequal  lo 6OO on the prop)she was away'  no

hrnt  of  t ransi l ion problen's easy ldndlng

*i t ' ,  tn"  ptop l ree_wheel ing and a spol  of

realrstrc l lare out as the ground el lect  came

in The maximum lurns.  (strelch-wound)

are In lhetegronof 2OO 220 On 120IUrns

the model averages 35 seconds verY easl ly ''  
on" u"rv s igni l icant polnt  came to mind

reoardrno lhe Arden un' t  l  have never l low

" 
"-uuei  po*"tea model wi lh so l i t t le

oaraDhernal ia In my l i fe l  Al l  I  carr led was

ihe wrndrng crank, and lhough this drd not

al low any lorm of strelchwindlng lneease
with which the rnodel  was prepared for

each f l ioht  was remarkablF fhe motor

, i "J *ai  t  z strana. us agarnst  the Arden's

desroned etghl .  The prop was lar  larger

than tnat for  whic l '  the syslern.  
-was

desioned, and Yet therc were no problems

*i i t r "oear s l io.  inrs rndrcates lhal  the u4rt  is

-ore '  
tn"n adequately robust lor  i ts

desrqned use In much smal ler  models I

i *n"o tn"t  the dr lvrng 'step on the Peck

Polvmer airscrew was not as posl t rve as I

i ' t . i l  * t ren some bcnch tests were carr ied

out ThF pIop. was modrfred by f i t t ing a

imal l  wirb i lutcn of  the type commonly
used in P'30 models.  This locks the prop

ooi i t iu" ty on 'dr ive' ,  and freewheels

rel iablv.
The dihedral  brace,/wing f ix ing system

also works wel l ,  remaining secure in f l ight ,

but  drsplacing easr ly wrth anY impact My

onlv crr t rcrsm of the model is lhat  becarrse

oi  i r ' "  tor*"ro cG and relaled-wheel

oos,t 'on,  srr face resis lance In the lorm of

iu l ts ot  gtass and olher obstructrons wi l l

;ause i l -1o nose over graceful ly On ihe

ciedi t  s ide,  ROG is faci l i tated so long asthe

surtace is smooth.
Frnal lY,  lcan recommend I-HLu as a

model l ikely to respond to carelu l l r r rnmrng,

bur caoablb of  being made lo l ly  bY the

ielat iuetv ine"pef lenced The exper l  wr l l  be

able to reduce t l 'e weighl  of  lhe model by al

leasl  3ooo I  leel  sure as the model shown
*i .  ouirr  ot  verY ordinarY 'of f  the shel{ '

Uat ia.  tne Mel inex cover ing is a.  l i t t le

heiv ier  tnan JaP t issue, and the

al ternat ive rear motor anchorage shown In

inJohotoqraphs (but nol  In lhe drawingl is

unnecessary As r / .oz ot  nose welg ' l1was

added lo gtve lhe CG 5hownm a reduclron

In total  werght should give an even bet ler

performance.

Right: lrcnt end ol
thearden powet unit

mounted rn nose
block,with P.oP,

locking key and.
winding handle in the

fare9tounet

The Drototvpe is covered in alumlnised
Mel inex on f lYrng sLtr faces. wr lh l ight  Jap

r issue on fuselage and rudder '  Not qui le

l rke Er ic s prototype in WWI German

colours (Aeromodel ler  Mav 1976 CovPr)

but lozenqe camouf lage is hard to palnt

Fly ing
The model was balanced at  the main spar

as the scale areas and short  ta l l  nose_

-ornent 
*"r"  assumed 10 be rather

marqinal  In lhelr  stabi l lsrng ef fecl  ln

addr i ion.  the elevators were both f renl

s l ioht lv down .  thus giv ing a hrghly

ca-mbered seclron to the s lab {Measured al

rhe T.E. thts checked out at  r /41n. down

elevator l .
The lef t  a i leron was given 3/6in 'up' ,  the

f laht  sel  at  r r6rn.  up .  The thinking behrnd

rhis was tnal  the washout so Induced
would fur ther aid stabi l i ty ,  the di f ferenlral

belween the two helping to keep lhe r ighl

wing up on thc nghl  hand lLr tn which i t  was

ant ic ipated would be the normal t r lm
Alter a tew lest  g l ides the tudder f in

unn. (al l  movlng on the'nodct as on lhe
orototvoe),  was sel  to give a hlnt  o l  a lean
into i  f lqhl  tutn.  The nose block was
packed Lo-give ?,?in rrghl  srde thrusl  a i  the

edae of  the nose former.
First  f l iqhts wrth lhe rrghl  r ight  l r im

looked piomrsing The stab seemed
extremelv ef f ic ieni  in the way i t  tended to

i i f t  the t i i l  whenever the stal l  threatened
On l  OO turns on the Arden unrt  (equal  to

5OO on the prop).  the model was l lYrng

iouno me in i ighl  hand crrc les of  some 20

vards diameter.  The only snag was that at

ihe end ol  the power run wrththeptopfrPF
wheel ing rhe glrde was l ightenrng, and

al thougl i  nowhere near a spiral ,  Just  wasn t

nice to look at .
An at tempt lo f ly  I  rght  lef lbymovingthF

f in, / rudder 
'uni t  

broduced an absolutely

atrarghl  f l rght  under powet wrth a hrnt  o l

lef t  g i rde;  t t i rs had elrminated the ghlgl ide,

bul ' the power run was now off  key By

Aoromodellor


