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CAT No. 689 KP.

' "AEROBAT”

FROG “249” DIESEL

A FULLY AEROBATIC STUNT MODEL FOR THE

SPECIFICATION:
SPAN 38ins.
LENGTH 24 tins.
WHGHT APP’ 20 oxs,
WING AREA 280 sq. i,

CHAMFER END.

CUT TWO PIECES fin. DIA, HOLES,
FROM SPARE TINPLATE
TO THIS SHAPE, AND
SOLRER THEM ONTO

EMGINE-FIXING BOLTS.

SEE SEPARATE LEAFLET FOR INSTRUCTIONS. ALL PARTS ARE BALSA UNLESS STATED OTHERWISE.
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ALONG DOTTED LINES.

CARYE ENGINE BEARERS
TO THIS SHAPE BEFORE
ASSEMBLY,

ALTERNATIVE METHOD

OF MOUNTING THE
ENGINE.

L

HALF OF COWL
PLACE
\w
P

CEMENTY TOP

3/3%n. SHEET BOTTOM.

WITH GRAIN RUNNING
ACROSS FUSELAGE.

i
1

i
L4
L

F
[

-

21

]
[y
K

1
WASHERS SOLDERED ON. be - B
. ' —t é ——tee,
! f L — | e
A . q...::r—rﬂh-u--—rﬂ-'—t_""_-'-: :_-.. "-\':.
f R L e ! i
’ I |" ' e———1 i 1R —m———
A [, i ] .1__— .
i | / ! G
~ P i Foil % Ry
SOLDER NUT AFTER ASSEMBLY VIEW SHOWING CONTROL LINK-UP SYSTEM. | | o 5
10 BA. BOLT. \/ ) PN :
,t / 1/ B o e = ==
| 7 ) A A AL LILEs
1/8in. SQ. STRINGERS AND CROSS BRACES. MOULDED CANOPY. ] / [ SAND TO THIS SECTION | ' = o N7 [y = 0
/ N
\ ' { (} { [ TJ f | ‘f é -.':‘_"" P e
ALATTEN END OF COPPER TUBE AND DRILL HOLE [ | 1 A o
FOR CONNECTION TO CONTROL PLATE BOLT { i rerr— ,.“'-,, AT A S NI S L S e T
3/3%in. SHEET FUSELAGE SIDES. THEN SOLDER TUBE TO CONTROL ROD. // j 1 o vy i W i} R . = ==
: . Colit F e -
- i - y BEFORE CEMENTING WING
PRESS FASTENERS. T' 3320, SHEET RALSA. P / ' } l | / ] ! N prece OF BEARER MATERIAL IN PLACE, FIT CONTROL ROD
@ == — F== —— < “ il f / | FIXED IN EXISTING HOLES TO CONTROL PLATE.
e T e = = =y R PR . . j , IN BULKHEADS FOR MOUNTING
MA.:j | | { = = | S - , / I f ’I { I/ Ih—Lill J; A l ! ” } THE TANK. .
A Y = i ] = . = — 1 I fi | i SCRAP BALSA SHEET. d
PLASTIC SPINNER. %‘o Ea— & M=== B I - s
= R R N B R A S R R I A S S AN T RIS T —————— - T —— i ; " -
~ eSS SN bieny et g i BT PSRRI AT A elie—— { ] NOTE- AIR INTAKE ABOVE :
SPECIAL BOLT. - ~o ~HE 4o ;; o= c.c Tty e - -—E“ — == —f ] i { "-'-'"'P C SPINNER 1/16in. PLY PLATFORM. U/C. FIXED LOWER TO BEVEL THIS PART OF
\ ;i' RN . B , T-;-L.I::--.....__ q fl— =k S 3 }_ t ! i LAST} CUT FROM STRIP SUPPLIED. CLEAR ENGINE BEARERS. B TS AGAINST
é 't ' B3 !# =~ — - R T — - } { PLY PLATFORM.
1] “ A - “; [ — ) i = -— —_ L
\{ p SRR b A I % 6BA. BOLT. e — — = |l
L 4 I} ran posmion 1§ L — = Rt
e NI 78 e == i
‘R l ¥ A § z e < S | — B i —— p— ——
/ i'f i - BEND TAILSKID TO THIS SHAPE e T = T T =
H ]
% é .

MOUNTING HOLE POSITION FOR “FROG 249 ™. SANDWICH TAILSKID BETWEEN TWO LAYERS OF {in. SHEET (CUT FROM

SCRAP) AND CEMENT WELL.

@

| 18 SWG. WIRE BOUND AND SOLDERED TO LEG

. 2 BUR.D THIS UNIT COMPLETE WITH TANK
FAIRINGS FROM TWISTING . thick SHEET.
FI g' o P“E::"J C LEGS. AND U/C. BEFORE ASSEMBLING S/8in. thick S
/ TO FUSELAGE SIDES. \ 7
CUT TANK PARTS FROM TINPLATE
SUPPLIED. -~ : REAR VIEW. CUT SLOT TO ALLOW CONTROL ROD
] 3 [] m"}iu - TO COME THROUGH FUSELAGE
’ i g s i .
p 4 B F|g. 3
7 z TANK POSITION, : Gy M
- L. N o i
1/8in, BIA. HOLE, 7 1z . * !
” 12 ’ !
i ’
11/16n. % -
& 2 / HARDWOOD ENGINE
- i POSITION OF 1/8in. DIA HOLE FOR BEARERS.

W

FUEL TUBE ON BULKHEAD Bl
LUGS SOLDERED TOQ TANK.

VIEW SHOWING POSITION OF BULKHEADS ETC
WITH ONE SIDE REM<IYED.

CUT THESE
PARTS FROM THE
SHEET SUPPLIED.

/ CUT TINPLATE TO THESE DIMS: AND BEND ALONG DOTTED LINES. CUT ENDS
OF TANK ROUGHLY TO SHAPE.SOLDER IN POSITION THEN TRIM.

CEMENT PLY BULXHEADS TO FRONT
OF BULKHEADS 81. AND BL

DRH.L 1/16in. DIA, HOLES AT POSITIONS SHOWN,
TO BULKHEAD (CEMENT KNOTS).

THEN SEW W/C WIRE

CUT-OUT FOR CYLINDER CLEARANCE.

| __—— AR INTAKE COVER MADE FROM SCRAP BALSA.

! t X ! 3/tan. COWL FIXING SCREWS
i ; L DRAIN. .
‘ SN R ; : . - din. DIA. HOLES. cowL BLOCKS CUT BACK TO FORM O F|g. 9 SCREW INTO ENGINE BEARERS.
Hin | 4 : ] i : Jin. x Jin. STRIP.
N l l [ I l‘.‘
! I 1 i \ ¥
! ¥ ' 1 ! ]
g i t § t .
i . o ' i B —
j’l l ] - - N . CEMENT  3/18in. x 1/8in. STRIP. -
1/8in. /2 AN e / 1 24" - T - SOLDER WASHERS ON EACH SIDE OF WHEELS. O TOP AND BOTTOM MAINSPARS. .t~
Y ~ TAILPLANE T ——
il - _ = — — -—- - \ '
- = T 14 SWG, WIRE BENT —_— — SN
—_— —_— —_ TO THIS SHAPE AND —
e —_— ——. WELL CEMENTED TO —
— = ELEYATORS. I
.q---- . —t
[ 2 A
) s :
: o S YVIEW SHOWING METHOD OF JOINING WING HALVES, AND POSITION OF
~\ CONTROL PLATE AND MOUNTING PLATE
- . o DI T
: 5 | R T
' USE LEADING EDGE STRIPS FOR - / /7 A
_____ /, 22
—_ PACKING UP RIBS WHILE CEMENTING s DRILL }is. DIA. HOLE }in. DEEP FOR WING TIP WEIGHTS, PLUG
. -~ / P / rd
"“\ ‘R‘L\__ 1 ‘;—-. % -----
— = — o0 CEMENT WELL T AT
— \\ r“"’ n iy
S _— ] | AND COVER _ 2 STALY dalat
-_— L § . WITH TAPE e =
— - —— i b = —— — 32 e
i e —— — ‘l' A k\\\ —
l— _— _— s I — — —_— Pligsece..
—— T = “ _— = (@ - - — ——_-_-—'““':_—¥ FLAP HINGES SANDWICHED BETWEEN TRAILING EDGE STRIPS.
" —_— —— —_— = REAR FUSELAGE TOP SIDE. _— - _— ——— CEMENT WELL
—— — — \— —_ — T —— — S— — —_ T AND BIND
i/ — = S T - STm——— T WITH TAPE
. @ @ —— —_— - — e _—
/ — ™=
BEND ENDS OF LEAD-OGUT WIRES INTG LOOPS THEN BIND AND SOLDER. SOLOER WASHER TO CONTROL ROD.
1/2in, x 3/8in. LEADING EDGES. USE LEAD WEIGHTS
p— SUPPLIED.
q-"':-m—:"' T —_— ey v e - —_— ———— = —_— o \ — _— ———
————ans e——— —— — T — — R wroree T — == -— o —— = . ) —_——— = — —— = __ — e
| — e e RN . — ———— - - = — - e ——— — T — e = = = =
ES———— IS B ——— . ¥} ——
! s =y 1 —e———— TH— - — ||![ I . .i.,_.__._-—-——‘_—t_—'r-——'%—':— {";—'—'_:-——-_::-' - T e m——f{—- = — —— j—;______ ——— T ——— T ll = — '
— — || =m————— ' I - —_— f[ - t T — | E— — I~ —_— _ W _WI
--l—-—J —_— — iy T ——— ___p_r:—““"—**—* — jl — } —_— = —— " - T — W == - ———————— H__
H— i' fy —— ___—._—‘TL‘——" GL_,__— it —_— ! { - e ————s —————— { — e ¥
1 — II - — = _____,.Tl — e It 77T 1/16in. SHEET BALSA COVERING TOP AND BOTTOM TO MAINSPAR. 1T _—— —= = —_— | =
i e St —————— ——— —— B — J— e — ——— —_— e — =
L = - ' B ey S e e b B — - I e — =L e I~ h__ ] —_— i = —_—
Ffe e SRR R S S R ,;'""" ————— g i ———— 1 —_—— I ~ o — — 1T __ - —_ IL-__ — R —_ A — 1 — —
=~ et | e P === T e~ N T = N = T = = W= T = T =4
™ EYELEYS SURPLIED. o | gl ey eGP ¥ A 7 ‘ |
| ,[__—-—-—-—-—-——-_:_—_ 4 \ 3/16im x 1/Bin. MAINSPAR. tin, x § fin. WING TIP BLOCKS.
PUSH IN AND CEMENT WELL. '; ! | ;\ - _ l CARVE AND SAND TO SHAPE AFTER [
f{ " | o — | 3/18in. x 1/8in. STRIP, CEMENTING TO Wa,
i | TYPICA ?vma SECTION. I[ |
{ — —
i | ) — __ 1/16in. SHEET BALSA COYERING ——1 B
PORT WING { ! ——.. TOP AND BOTTOM | STARBOARD WING
A l | akisl - ___,—-——-ﬂ-t-l
:1:_:“"—"’“" =4
| A ’ =
| ‘ T = ! @
SN | e S O —-{ W1
= :‘# e ! j H et |
N I: [ ' i T
DRILL 1/16in. DIA. HOLES FOR _EAD-OUT WIRES. | | H— I
| !
1 5 N —_ = lin. x 1/16m. TRAILING EDGE STRIPS
e : 1 - | | |
1 Them— e . ———— f f METHOD OF FIXING FLAP CONTROL WIRES WITH LINEN TAPE. = |
—m -— mmnsi ——— ———— !
' - =t——== i ; . J’,_-- CEMENT WELL  ——T—f]——
! B
{

Pesigned and Produced in England by e _ B T
INTERNATIONAL MODEL AIRCRAFT LTD., — ’m' -
Primted in Engtand MORDEN ROAD, MERTON; LONDON. SW.‘g.

Designed by:

C.T.B ano R.L.A.



»
at first!) so that these may be a lead to the more involved manceuvres that
you will be daing later. Another thing to work on is recovery from inverted
flight by half an outside loop. This consists of a shallow dive, followed by
down elevator to bring the model up and over te normal high level flight.

From here one progresses to the horizontal “8” stage—a stunt that looks
a lot harder than it actually is. Simply, it is a half-a-loop, an inverted dive and
a recovery as detailed in the previous paragraph. Practice this so that the two
parts of the “8" become perfect circles— and for exhibition flying make the
tower part of the loop as near to the ground as passible.

When you are able to do horizontal “8's” without thinking about them
you are ready to tackle the overhead variety. The essential here is speed—or
the model may fall in on you! The safest way, for a start, is to do horizontal
“8's” rather high so that the tops of the loops are over your head. Then,
when you are used to the higher positions, work up so that the intersection is
directly zbove your head. Again, keep the circles large to maintain plenty of
speed. Do not attempt to turn round with the model-—stand still and turn
your head and shoulders to keep track as it goes over. You can then do over-
head “8’s” for as long as the fuel fasts without becoming dizzy or losing the
mode] in relationship to the ground.

We do not suggest that vertical “8’s” be attempted on anything less than
€0 ft. lines. Start a fairly large loop from low level, then apply "down”
elevator at the top to complete an outside loop--with the peak point over
your head—then apply considerable “‘up” to dive out and revert to level flight.
This is not a simple manceuvre and one which could be troublesome if
sufficient height were not left at the bottom of the outside loop. Break off
immediately into inverted flight if ample height is not available—it's much
safer ! !

Vertical “§'s” are simply parts of the “8” and may be started from high or
low level. We only receommend the high level start for demonstration flying
—where safety may be somewhat sacrificed to thrills for spectators,

The notes given a2bove are, of course, rather abbreviated and do not repre-
sent the full story of stunt fiying. They will, however, provide you with some
ideas on the right and safe way to tackle this fascinating type of gontrol flying.

We can only tell you to keep at it--and wish you the best of flying!

The Society of Model Aeronautical Engineers has laid déwn a standard
stunt flying schedule. A copy of this can be obtained from the S.M.AE, 19,
Park, Lane, W.1. :

INSURANCE :

Note : All power models should be insured against third party risks, and
it is the owner's responsibility to get this arranged before flying,
either through your local club, or write to — The Secretary,
S.M.A.E., Londonderry House, 19, Park Lane, London, W.1.

POWER MODELS:

Frog “45”, 45" span. Free Flight for #1007, “50".
Powavan, 47" span. Free Flight for “100™, 150",
Tutor, 39" span. Free Flight for 80", “1007, “049".
Tyro, 17" span. Contrel Line Trainer for "80%, '1007, “049".
Mirage, 15" span. Control Line Team Race for 807, “049",
Conder, 32" span. Control Line Stunt for 1007, 14987, “150".
Hornet, 217 span. Contrel Line Team Race for “1007, “149”, *150".
Gladiator, 36” span. Ceontrol Line Stunt for 2497, 349",
Chimp, 22" span. Control Line Sport for “049, “80".
Tempest, 26" span. Contrel Line Scale Model for “249™, 349",
S.E.5A, 227 span. Contral Line Scale Model for "1307, “150™,
GLIDERS :

Yasp, 127 span, Solid Balsa
Dart I, 15” span, Solid Balsa.
Wren, 25" span, Lightweight,
Vespa, 30" span, Lightweight.
Diana, 36" span, Medium weight.

Junier Sailplane, 20” span, Lightweight.
Skylark Sailplane, 27" span, Lightweight.
RUBBER POWERED :

Junior Series. 127 span. (25 different models).
Senior Series, 18" -=22" span. (9 different models).
Marmba, 18" span. Minx, 30" span.
Goblin, 24" span. Witch U, 36" span.
Printed 1n England.
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INSTRUCTIONS FOR BUILDING FROG AEROBAT

FUSELAGE.

Commence construction by cementing the two plywood bulkheads to the
fronts of bulkheads Bl and B2 then set aside to dry. The next job is to build
the fuel tank; this is straightforward. Mark out and cut the tinplate supplied
to the dimensions and instructions given on drawing, and solder the parts
together. SEE FIG. 2.

Next mark out the positions of the cross braces on to the 3/32in, balsa
fuselage sides; having done this, cement longerons and cross braces in place
{make sure to build one side cpposite to the other) then cut the slot for the
control rod to pass through in the starboard side.

The undercarriage can now be sewn onto bulkhead B2 after drilling the
1/16in. dia. holes as shown on drawing, SEE FIG. 3; also drill an 1/8in. dia.
hole in bulkhead Bl for the fuel pipe to pass through; next cut the engine
bearers to length and assemble these parts together as shown in FIG. 4. Next
assemble the fuselage sides to this unit and add the remaining bulkheads as
in FIG. 5.

This ts as far as you can go with the fuselzge for the time being.
TAILPLANE AND FIN.

Build up the tailplane as shown on the drawing including the control
horn; then cement the tailplane in position on the fuselage. Next fix the two
fin pieces together and when set, sand to the section given on drawing (the
curved surface faces the port or left side) then cement fin into position.

The rear fuselage sides and top can now be fixed, alsa the tailskid
assembly built and cemented into place. Then put fuselage aside to dry.
WINGS.

Build both wing halves over plan following instructions given in FIG. 6,
7 and 8. (Do not fix flaps to wings until these are fitted to fuselage). Assemble
control plate onto plywood mounting piece and fix to wing. Next slide the
leadout wires through the port wing and assemble them to the control plate
with washers as shown on drawing.

Bend the control rod to the exact shape given on drawing, then bind and
solder the flap link and washers (this is a short piece of control rod wire) in
position. Make the control plate connecting piece from the copper tubing
supplied and solder it to the end of the control rod (see drawing). Next
slide the control rod through one of the wing openings in the fuselage and
pass the rear end out through the slot at back until forward end is clear of
the wing openings. When wings are completed, slide them through the
openings in the fuselage and fix with plenty of cement. The control rod can
then be brought forward again and connected to the control plate with the
10BA nut and bolt (see drawing) and at the rzar to Elevator horn, fixing with
washer (see tailplane drawing).

FLAES.

Cut flaps to shape given on drawing and sand to coirect section, These
can now be assembled to the wings with strips of tape. Bend the flap control
wires to shape. MNow pass the looped end of the flap wires through the holes
in fuselage where the trailing edges of the wings meet the fuselage; then fix
them to the flaps with tape as shown on drawing of wing. Having fixed the
flap wires. spring these over the short link on contrel red (see drawing).
FUSELAGE CONTINUED.

The front fuselage top can now be covered with 3/32in. sheet; also the
bottom of fuselage.

Cut the undercarriage fairings to shape and assemble to undercarriage
wires. MNext fix the wheels into position.

Build up the engine cowlings as shown in FIG. 9, hollow out as necessary
to clear engine, and carve and sand to shape.

COVERING.

Two grades of tissue covering are supplied, the heavyweight for the wings,
and the lightweight for the fuselage and tail assembly.

Cover the wings in the normal manner using clear dope or office paste
as an adhesive, !

Then cover the fuselage and tail assembly. Clear dope is the best methed
of fixing tissue to a sheet-balsa surface. Cut the tissue to the shape required,
then lay it over the area to be covered, and fix it down with dope, generously
applied with a brush on top of the tissue.

YWhen the whole model is covered, water shrink the wing covering, and
when dry, give the whele model two or three coats of clear dope. The final

colour scheme is left to the individual, and it is advisable to give the model
a coat of fuel-proofing.

This completes the construction.
ENGINE.

Fix this to the mode! with the 4—6BA bolts and nuts supplied, on the
right-hand side of the bearers, with the throttle lever projecting below.

Connect a piece of fuel-tubing from the tank outlet to the carburetter;
fit the propeller, then the spinner, using the special bolt which screws onto
the end of the crankshaft.

Use an 8" dia. x 6” pitch, or 9" x 6" propeller, either plastic or nylon ;
if the 9”7 x 6" is used, thin the face of the hub down a little to enable the
spinner bolt to fit on the front of the ¢rankshaft.

FLYING.

You will need a pair of steel control wires 60'—85" long, x .010"—012"
thick, and a control handie, to which the wires are attached. These should
have sma}l loops formed at each end—well-soldered to secure them, and use
small split key rings to connect them to the model and the control-handle.

This article deals with advanced controf line flying, i.e. beyond the “wing-
over’’ stage which of courss, is reached with a trainer model.

The first important thing about aerobatic flying is that it is not difficult—
provided it is tackled the right way and a suitable mode! and engine are used.

A word may be said here about two very important factors—the weather
and the sun. ALWAYS make sure that aerobatics are carried out on the
DOWN WIND part of the circle—do not attempt any fancy flying up-wind or
in 2 wind of over 15 m.p.h., until you are really sure of yourself and the modef.
Also, if the sun is at all strong wear sun-specs or an eye shield.

Length and thickness of contral lines are other factors which must not be
ignored. Fly the “AEROBAT" on lines of 60/65ft. Wire diameter should not
be more than 015in. The control apparatus (handle, lines and bell-crank)
should conform to a minimum breaking strain of five times the weight of the
model, On short lines—until you have mastered stunt flying and can “unwind"”
yourself by intervals of inverted flying—you will become giddy. With wire:
which are too thick—and therefore too heavy~—you may run into trouble on
windy days, IMPORTANT: Always check your lines for “kinks"; always
check the controls, and always do a “pull” test before starting a flying session.
THESE CHECKS ARE VITAL 11

The first stunt is obviously the loop—and, in fact, this manceuvre forms
the basis of many other patterns. [t is easy-——fly straight, and level, about 25f¢,
high: nose down gently to increase speed and at 15ft. ease back the contrel
hzndle—steadily and NOT jerkily—to complete 2 loop. it is not necessary to
use full “up” elevator——too coarse handling will cause a partial power stall or
“mushing” with a dangerous loss of height and speed. The thing to remember
is that the model must be flown round to maintain 2 circular fiight path. Do
not worry at this stage if the height of the locp is above the 600 line angle
required for con.ests—this may easily be reducad later en. Practise loops, one
at 2 time, and with plenty of height, until you arc able accurately to guage the
contrel movements required,

When you have mastered the single loop, try to arrange your “pull-cut”
to provide the height and speed required for another one. It is now that you
will see how essential it Is to maintain adequate flying speed all the way round
—if you start yeur second leop with the model “mushing” you will not
complete it successfully, so do not hesitate to break off the manceuvre if in
doubt. It is practice—and practice alone—that will enable you to do this
correctly, so take your time!

We have already said that the loop is the basis of most stunts—now you
may begin to make use of this fact in teaching yourself to fly inverted. Do
the first half of the [oop in the usual manner but at the top neutralize the
controls—-only for a second or two for a stari—then pull out to complete a
rather elongated f{oop. With practice (here's that word again)} you may
prolong the inverted period so that you become used to the reversed controls.
The vital thing here, is to remember that hard “up” elevator will get you out
of trouble if necessary because you started inverted flight high up. Spend a
let of time developing an “inverted” technique, until you are quite happy
about the reversed controls. Teach yourself to climb and dive (shaliow ones



