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By LEE SCOTT 

Ever want to build a realty detalled flying scale model? 

Here's your chance-try this swift, eye-appealing beauty 

,N the past decade numerous small, single-engine I airplanes have been designedto meet the desires 
of the private pilot. Of all these, the Beechcraft 
Bonanza 35 has been most outstanding in the elimina- 
tion of drag .elements. With the exception of flight 
instrument fittings and the radiq antenna, nothing of 
consequence interrupts the smooth, eye-appealing 
lines of this popular, fast airplane. T h e  result has 
been a gain of speed with the Same power rating used 
in other designs of similar useful load. 

It is interesting to note that the Same sleek beauty 
of the full scale airplane can be reflected in a care- 
fully constructed, flyable model. 

Read the instructions and study the plans to famil- 
iarize yourself with the various details of construc- 
tion. Start by tracing all bulkheads, wing ribs, 
stabilizer, gear doors, and the like, labeling each as it 
is traced. By tracing all of these items first, it is 
possible to work alternately on some parts while the 
cement on others is drying. Fold each bulkhead pat- 
tern on the vertical center line; this will insure 
duplication of the opposite side. 

Lay a piece of waxed kitchen paper over the con- 
struction plans to prevent cement from sticking to 
them. Bulkheads # 4  through #13 should be cut from 
a sheet of medium-hard balsa. A coat of clear dope 
painted on bulkheads, before cutting out the center 
and the longeron notches, helps to prevent small 
edges from splitting. Making Sure the wood grain (see 
drawing) runs the right direction in bulkheads and 
ribs, not only prevents them from splitting but adds 
to the strength of the model. 

Pin the 1,'' X 3/16" center longerons on the top 
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view, cut the bulkheads on the horizontal center line, 
and cement the bottom portion in position. Cement 
1/8" longerons in place, and allow to dry. Turn the 
bottom half over and pin down between bulkheads # 5  
and #8 with a one-inch block under bulkhead *13. 
Cement upper half of each bulkhead in position, along 
with the cabin stringers and top longeron. Temporary 
supports should be cemerited in, as shown on bulk- 
head #6; this supports the cabin while covering the 
fuselage. 

Put a wad of cotton in the exhaust and intake tube 
of the motor to keep out wood dust, and attach it, 
inverted, to two pine mounts. Drill two 3/32" holes 
in the 4/8" plywood firewall (bulkhead # 4 )  for the 
3/32" wire, motor mount supports, and slide the pine 
motor mounts through the holes provided in the 
firewall. To make Sure you have the bends in the 
right location, it is a good idea to form a sample motor 
mount support, landing gear and control horh, of soft 
wire before bending one of hard piano wire. Make 
Sure the motor mount supports do not interfere with 
the fuel inlet or needle valve. Nail four pin staples 
over the wire mount supports, through the firewall, 
bend ends back, and cement. Nail a pin through each 
side of the firewall into the pine motor mount. The 
firewall may now be cemented to the rest of the fuse- 
lage and the instrument panel-to-firewail stringers 
added. 
A soft 1/16" sheet balsa,is used to Cover the fuse- 

lage. When dampened on the outside only, and heated, 
it will bend over the fuselage top easily. Push pins, 
at an angle, through the skin and into the bulkheads. 
where necessary, to hold 
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SCAMPER PROP 

Will Not Whip or Fly Apart in Midair! 
Once you try It-You'll see why Its WUUlarit~ haa been actuplly sm- 
satlonal. Aerodynamieally englneemi and static baiance tat&. All 
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Bonanza 

untii the cernent dries. It  rnay be neces- 
sary to rnake a very slight "V" cut at 
bulkhead #8  to bend the covering. over 
the forward part of the cabin. Cover 
the sides and top' of the instrurnent 
panel in the Same rnanner. Do not c w e t  
the fuselage bottom until the wing, con- 
ttols. an& zvindshield haue been in- 
stalled. 

Taper the wing spar, as shown in the 
front view, and pin down to the wing 
drawing. The 3/32'' sheet balsa wing 
ribs are then cemented in place. Slide 
a 1/16" Square strip under the leading 
and trailing edges of the ribs to allow 
for skin thickness; then cernent leading 
and trailing edges. Cernent a piece of 
wing spar to support the landing gear, 
on the inside of wing rib $3 as shown. 
Cut a groove in the underside of the 
wing spar out to rib #3. for the landing 
gear wire. Cover top of wing with 1/16" 
sheet balsa and construct other wing 
likewise. For dihedral, butt the two 
spars together with a 1 9/16'' block 
under each wing tip; cernent a piece of 
spar behiqd the rnain spar between ribs 
Nos. 1. While this is drying bend the 
landing gear wire and solder the wheels 
on with washers. Insert th6 landing 
gear into the slot provided in the wing 
spar, push in the pin staples, wrap 
the spar with heavy thread, wbere 
shown, and cernent. Attach the bell- 
crank to a piece of pine with a bolt, 
nut and washers; cernent to rear of wing 
spar at the fuSelage Center line. Cgrnent 
two alurninum tubes on the left .wing 
only as shown. 

Cement the 1/16" sheet balsa wing 
covering to the wing with the gram 
running parallel to the leading edge. Cui 
the leading and trailing edges to shape, 
and sand srnooth. Hollow out the right 
wing fip and fili with about 3/a Ounce of 
rnelted lead or solder. Cement wing 
tips in place. 

It  is necessary to cut out the bottorn 
part of bulkhead #7, and to cut a slot 
in the fuselage skin for the wing spar 
behind bulkhead #6, to cernent the 
wing and belicrank in place. 

C u t  the taii block to shape, hollow 
out and cernent in place. Cut and shape 
the stabilizers, elevators, and tabs. Con- 
structed as shown, the elevator hinges 
will be almost invisible. 

I t  is importanf, in bending and as- 
sernbling the elevator control horn 
wire, that the slide horn is on the left 
elevator and the push rod attaches to 
the horn on the right elevator. It  
rnust operate easily with as little 
play as  possible between the slide and 
control horn. It  was designed, in this 
mahner, so as to give a travel gain 
in the right elevator. The tabs are at- 
tached to the elevators with four thin 
sheet-aluminurn hinges. The stabilizer 
is then pinned and cemented to the tail 
block (note the Z0 negative incidence). 

While the elevators and bellcrank are 
in a neutral position, bend the push-rod 
to go through the hole in the bellcrank, 
and prepare to solder a washer to the 
wire on the underside of the bellcrank 
by placing a fairly heavy piece of punc- 
tured wrapping paper on the push rod 
between the bellcrank and the washer. 
This will prevent solder frorn running 
through and binding on the belicrank. 
Let the solder harden, remove the paper 
and the connection will pivot easily. 



Get details now 
on the 

"PAAmLOA D" 
even t 

coming to your - 
locality ! 

$4,670 CASH 
PRIZES 

awarded at 17 
Special AMA meets 

plus the 

1949 "Nationals" 
For 1949: More contests, more prizes, 

classes A and B, Open and combined 
Jr.-Sr., Standard AMA flight rules and 
simplified specifications; 18 Big Contests, 
216 Prizes, $4,670.00 All Cash. 

Get ready now! Build or convert your 
free-flight gassie for PAA-LOAD. Fot 
contest dates and all other details, see your 
nearest AMA Leader, or write to: 

Educational Director 

A damp cloth placed around the edges 
and down into the top of the cabin will 
prevent the hot soldering iron from 
igniting the plane. It wiil also catch 
any solder that drops down inio the 
cabin. Run the control lead wires 
through the aluminum tubes in the 
left wing, and bend through the holes in 
the end of the bellcrank. The lower part 
of bulkhead # 7  can now be cemented 
back in place. 

Cut out the windows and cement a 
44" square block on either side and in 
the middle between the instrument 
panel and the cabin top. Aliow to dry, 
then cut to shape shown on the plans. 
Paint the interior with black dope, cut 
out the instrument panel drawing, and 
cement in place. 

Cut the celluloid windows very 
siightly oversize and with a very sharp- 
pointed knife cut a slit around the edge 
of the window, being very careful not 
to split the fuselage covering. Piace 
the rear windows in first, the windshield 
last. Do not use cement, but paint sev- 
eral coais of clear dope just around the 
very edge of the windows. This will seal 
the windows neatly and be less notice- 
able than cement. 

Before cementing the 1/16" sheet 
balsa fuselage under-covering in place, 
paint the forward part black to match 
the rest of the cabin interior. 

Bend and attach the wire tail skid. 
Bend wire, solder and attach nose land- 
ing gear to the motor mounts as shown 
on the plans. 

Cut parts for fuel tank from tin or 
brass and solder together. 

Carve cowl from two blocks of me- 
dium-hard balsa and hollow out to ac- 
cornmodate motor, fuel tank and 
mounis. Dress snaps, counter-sunk, 
pinned down and cemented, are used to 
hold cowling on. 

A 7" diameter, 5" or 6" pitch pro- 
peller should be used for flying. The 
plane should balance at the leading 
edge of the wing at the tip. It was 1 necessary to hollow out the tail cone 

so it would ' hold some lead before 
cementing it in place. 

Since the control lines should be taut 
at  ail times, it may be necessary to bend 
slightly the left elevator tab down and 
the right tab up. This, plus the added 
weight in the right wing tip, will tend 
to throw the plane to the outside of the 
circle. 

The detail drawings shown on pages 
40 and 41 will enable you to add even 
more to the beauty of your own per- 
sonal Bonanza repiica. 

BILL OF MATERIAL 

I'dla. nose wheel 
Two 11'--dia. wheels 
3 /3~-6fa .  wire 
C m a v  vlrc 

staWI,er 
3/16" ah& bslss 
1/1ß wire mi tml  horn 
Pin hingen . 
Aluminum hlnpea . . 

C w b g  
" " X a3" X 3' b a h  block i!:. x d!li X 3" balm block 
6iZU "0" dIW BniDB 

P d  Tamk 
Tin or braaa sheet 
B m s  tubin 
Rubber tubkog 

Poum 
MCCOY 19 motor or epuiv~lent 
7"-din. 5"-Pltch P- 
Balsa prop spinner 

Paaelsrc 
2 pine motor moupta 
4 nuts bolts and w d e r s  
3/3ae ;in m k n t  supports 
!'s" ply~ood flrewall 
3/32'' sheet balsa bulkheads 
$6"-9. bal- 
1/16 X $6' balsa 
$6. X 3/16' balsa 
1/16'' sheet balsa  mvering 
1" X 1"" x 2%' baka tail block 

x P X l?kd ts,i~ cone 
Ine bellaank sup r t  

Alumlnum bellerany 
Nut bolt and wabhers 
1/16' urIre puah rod 
Tal1 skid 
Celluloid windows 
cement 

Wlni 
3 / 3 r  sheetbalsa wins rite 
1" X 5'" M s a  leading edge 
6716- =' 3'- ,? baba trplllnp edge 
3i1BM X 3.' bplas wing spar 
1/16' shnt balm wing mvering 

X 512" b l s a  wing Up 
Stoples and thnad 
!b' aiuminum tubing 
1/32" w in  centrol leads 

U. S. NAW RAM JET ' 1  I TESi MISSILE 

Oorpon. a frightful momkr inhabiting thc -. came out of tbe pages 01 Cirmk mythology and is now 
Inh8biting the Naw Air MlYlile Tsst Center s t  Point Musu. CaiU. The O o m n  IV. bullt by the Cilenn L. 
Martln Co., is not a iiylng bomb but a tast mkisiie gulded by radio and quipped with telemetsrlng a m r a t u a  
for t h  evaiurtion of ita ram-Jet power plant. ~ l m o s t  dally it 1s launcbsd fmm an F-81 B W  Widow over 
the ocean. Iis klemekrlng equipment smds out a w d t h  of infornution ia the ground itntion below. 
PoverM dight luits oniy k n  minutar, aiter which the Gorgon IV momn W. a parachub pops out of Its 
fußeingc. and the 'bird" cnmcs down to a gentlc water Irndlng. It  is rccoveroi by a Naw PT b t .  





THE smi 
lndoor sport or Stunt flying is possible now with the 

new small enqines. Try this tiny, trim semi-scale biplane 

I NDOORS or out this K&B-Infant-powered biplane 
is real flying fun. Oldtimers can trace the ancestry 

of the Special way back to the biplanes so popular 
with model builders during the '30s. How many of 
us wished then for a power plant such as the Infant 
to hang in the nose. 

The Special was designed as a one-evening project 
and shoiild prove simple enough for the young 
builder. The Infant pulls the model along at a good 
clip. Initial flights were made in a two-car garage 
with about 9 feet of thread out. We had to give that 
UD when we wandered from the center of the circle 
and banged the ship against the walls. Outdoors we 
flew on 15 feet of line and the Special handled well. 
Because of its light weight (3  oz.), calm air is almost 
a "must" for flying, although the more experienced 
flyer can make good flights in a wind-but you'll be 
a busy boy, believe us. 

Two types of wings are shown in the plans, stunt 
and sport. The first test model was built with the 
regular lifting sport wing and performed loops and 
eights easily. We managed a few inverted laps, but 
this is not recommended for beginnen. If you wish 
to build a true stunt job, use the symmetrical airfoil 
stunt wing and a stunt fuel tank such as the Darwin 
Pee- Wee. 

Interested? If so, grab a couple of sheets of 1/16" 
X 3" and two Strips of 1/16" Square. The rest of the 
odds and ends such as wire and plywood should be 

By S. CALHOUN SMlTH 

down in the bottom of the scrap box. Plans are drawn 
exactly half scale, so if you can't wait for the Air 
Trails Full Size Plans simply double everything 
shown. 

Construction can be started with the fuselage. Cut 
out the sides and formers from 1/16" sheet balsa. The 
formers themselves have parallel sides and simple 
half circles on the top. 

The Smith Special looks i trelf  over in the mirror before going out 
to  fly. Full size plans available from A i r  Trails Plan Department. 



W ANNOUNCES 

Here's a new U-Reely Control with oversized meta1 
bushings in place of the old plastic bearings. Now, 
s p e c i a l  n e w  lubricant  m a k e s  
U-Reely easier to operate and $ 7 5 0  
longer-wearing. A new, larger - 

I brake adjustment screw holds bet- 
with 120-ft. ter and is easier to adjust. Ask your strand fiying wires. 

dealer to show you the new U-Reely. 1 -  ,i* I 

~ A C T O R Y  COHVERSIOH K OVERHAUI 
w c f \ ~  instoll ncw rnetol beorings In 
your old U-Reely. overhoul it 0nd 
rewlnd ~ , t h  new control Wires 
for tost of the wtres 010ne. 
~~~~~d ~ ~ t h  120-ft. single strand 

steel wires . . . $1.25 postpald 
Rewind ~ ~ t h  SO-ft stoinless steel 

coble wires . . . . $2.00, P O S ~ P O ' ~  

*hip ".Reelywith Checkor M.o.~o+ 

[$8,3U "-ft>ab~eI 
flying wires. 

The Smith Special 

Rernember to punch out holes for the 
push rod travel in the formers. The 
Arewall is cut from 1/16'' plywood. 
A %I' X pine brace is cemented to 
the rear of the firewall. This block acts 
as a seat for the wood screws that hold 
the engine in place, and Squares up 
the sides when assembling. 

The fuselage can be built "in-the- 
hand," laying it over the top view as 
work Progresses to check alignment. 
Begin by cementing the sides to the 
firewall and brace. Pin in place, check 
alignrnent from side and top, then add 
forrner 4. These two formers should be 
aligned carefully before proceeding. 
Next add formers 2 and 3 and the 
bellcrank mount. Formers 5, 6 ond 7 
can then be added in that order: use 
plenty of cement at the rear where the 
sides come together. 

While the basic fuselage structure is 
drying, cut out the pylon, head rest. 
rudder and sub-rudder. The pylon fs 
specified as 1/32" plywood but if this 1s 
unobtainable, hard 1/16'' sheet balsa 
may be substituted. The grain should 
run vertically. Ditto for the wing struts 
but more of that later. Cut out the wing 
and landing mount from 1/16" plywood. 
Bend the landing gear to shape and 
fasten to the mount with thread stitch- 
ing and several coats of cement. 

The stabilizer and elevators should 
be cut out and assembled at this point. 
The plans are self-explanatory. The 
control horn is made of 1/32'' brass, 
%'' wide. Bend a right angle in the 
strip so that the hole is %" below the 
elevator spar. Wrap the other end of 
the strip down snug against the spar 
with thread. Cover with two coats of 
cement. 

The rest of the control system can be 
assembled and fitted into the fuselage 
next and the stabilizer cemented per- 
manently in place. Control-line leads 
can be .01O0 wire with a simple loop 
in end through the bellcrank. Elevator 
travel should be about Y'" up and 
down, more for the stunt version. 

Now to assemble all these parts to 
the fuselage. First Comes the pylon, then 
the head rest. Add the wing and gear 
mount, use cement liberally here. Next 
add the sub-r.udder and fin. Check 
alignment of these by sighting at  the 
fuselage from the rear end. Cement 
the rudder in place with the amount 
of offset indicated. This about completes 
the fuselage except for the 1/16'' Square 
stringers which may be added later 
after the fuel tank is fitted in place. 

T h e  sport wing can be cut out of 
1/16" sheet and sanded smooth. The 
trailing edge is tapered slightly to about 
1/32'' thick. Cut out the ribs and pre- 
pare the wing surface before cementing 
in place. This type of wing can be neatly 
built by using the following procedure: 
Paint the top of the wing lightly with 
water from the leading edge to about 
2h of the way to the trailing edge. 
Working quickly, give the bottom sur- 
face one coat of thin dope, covering 
the Same space chordwise as the top 
surface. The dope will shrink and curl 
the sheet. and the water will allow the 
sheet to bend in the right places. Cement 
the ribs in place and hold with pins 
pushed in diagonaily. When the water, 
dope and cement are dry the wing will 



be  set in the proper turne. Check 
to See that no warps develop while 
drying. Any warps can be twisted out 
and held that way while the sheet is 
drying. 

Repeat the operation for the two 
lower wing panels. These are simpler 
because of their size. 

If you are  building the stunt wing, 
cut out all the ribs and lay out the 
leading and trailing edge over your 
plans. The leading edge should be 
blocked up with $48" scrap blocks, the 
trailing edge with 3/16'' sheet. The 
ribs can then be cemented in place with 
ample clearance above the plans. Tips 
are  soft 'hW square or sheet balsa carved 
to streamline shape. Lower wings for 
stunt version are 1/16" sheet sanded 
to symmetrical section as  indicated on 
the plans. 

Now Comes the only tricky part- 
assembly of the wings to the fuselage. 
Cut out the wing struts, leave a little 
extra on the bottom in case a little 
"fudging" is in order. Lay the fuselage 
down on your work board with the 
landing gear hanging over one edge. 
Lay a scrap of %I'' sheet under the 
gear mount so that the fuselage will 
be resting level. Now pin the fuselage 
down to the board through the sides 
and the sub-rudder. Slide the wing 
down onto the pylon and check for 
equal elevation of the wing tips and 
0" incidence. Cut scrap strips to sup- 
port wing tips equally above the board. 
The wing can now be cemented in place 
and the tip supports pinned to the wing 
and the board. Let dry a bit beiore 
proceeding. 

Cut a slot through the lower wing 
surface to receive the lower ends of the 
I-struts. Slide the struts through the 

slots and lay the lower wings in place 
on the fuselage rnount. Check the 
dihedral angle holding the struts in 
place against the top wing ribs. Now 
is the time to insure proper alignment 
so shave or beef-up accordingly. When 
everything is lined up. the lower wings 
and struts can be cemented in place. 
Now go eat your supper and let the 
thing dry thoroughly. 

w e l l ,  nearly finished. Add the line 
guide to the left I-strut, drill for lines 
and run leads through and bend a simple 
loop in the ends. Fit the stunt tank 
in place with the feed pipe level with 
the needle-valve of the engine. Now 
add the 1/16" square stringers and 
1/16" sheet around the cockpit. 

Use lightweight Silkspan for covering 
the fuselage top and bottom. Paper 
can be added to fuselage sides and wing 
leading edges for extra strength, but 
we do not recommend doing so because 
of the added weigllt. 

One coat of filler, or sealer, one coat 
of colored dope, and ope coat of hot 
fuel-proofer cornpletes the job. A fancy 
finish is passed by for the sake of weight 
reduction. 

The Infant engine is held in place 
with two wood-screws 5/16'' long. Side 
thrust, if necessary, may be added by 
placing a washer behind the engine 
rnounting flange on the left side. 

Because the fuel line in the Infant 
tank is on the left (inside of circle) 
side, we found it necessary to rig a 
Rube Goldberg fuel line from a length 
of $48" O.D. copper tubing going into 
the right (outside of circle) side of the 
tank. This enabled the engine to practi- 
cally run the tank dry in flight. Of 
Course if the stunt tank is used, the 
regular Infant tank will not be used. 
But don't cut that mounting stud off- 
you may use the regular tank on sorne 
free-flight job. 

And finally, props: we used a hand- 
carved type as recommended by K&B. 
We also experimented with slightly 
more pitch, but the difference in per- 
formance didn't warrant the trouble. 
Best success was achieved with the 
Air-0 single blader. Although primarily 
intended for free flight, the fly-wheel 
action developed by the added lead 
weight made the engine start easier 
and turn more rpm. 

The Special can be flown on from 
10 to 15 feet of No. 20 cotton thread 
or silk and nylon of smaller size. 

If the builder so desires, all wooll 
sizes given as 1/16'' sheet can be made 
of 1/20" sheet if available and a con- 
siderable saving in weight will result. 
Although Performance is good now, a 
bit less weight should really make your 
Special jump. 

6et Hba #I& T1at R n  MakI1)3 F&CI)Q Modal UCs&ty 
a~)d buIId a Supet F&et Easy /I) dna €ve1)C1)3! 

Speedee-Bilt k i i  are the wonder kits for '49 - a Ask at your favorite Store for SPEEDEE-BILT KITS, 
sensation everywhwe in the model worid. They're by MONOGRAM - the only k i i  with the Monofoil 
more fun than y w  realize. Less work than you wing and the Monofuse furelage - the only kits 
w w l d  ever believe. There are no other kits like with all the hard work done and the fun left for 

you. 

Plastic Cowi Plastic Pmp Cornpletely Finished Parh 

Pb& C.4: M o l d d  p k k  MI with d i o v ~  awmbly and Ilinuy conrtrvdion. h t :  (2% X 7") numbr h n t .  
oll d h i b  d lh* bip hip.  No hol- 80 No mor* riirping or histinp. Monofuu No cuninp out of pr intd numben. 
drill. No com'ng. Stronp and rwlistk. Crulogo: S d n  and formen compl~kly  Londinp fhor: Ready f a r m d  wir*. 
Plast& Crop: M o l d d  plastic prop wilh cut out. AM odpn miooth and clean. Strong and ~tGrdy. No moro wir* b n d -  
metol buhing. No canins. No wlr i  No mor* cvninp formen ond ~tringmn. inp. No torn ofi pean in crosh Iond- 
h m i u  io b n d .  R d y  io instoll. Mono Toil Surloc*~: On* p i r *  toil parh r w d y  ings. Spoed»llt Li+ includ. ruhbar 
fall Winp: O w  p i r i ,  p a t i n t d  winp cut. No mom t iuui  cowrinp. Cabin whiils, rubber moior, 6niih.d cowl block 
wllh l a d i n g  and tmillnp dp.s, spaR UOHH.: Cut to 6l from heavy plaltic. and Monagrom's famovs pictur. plaw. 
and top plankinp bulh In. No n o r i  t, No cuninp. N o  p a n i r w  to mab. h a t  





BOB PALMER'S SMOOTHlE 

down the wingtip area, eliminating too much 
lift, and as a result there is no buffeting and 
bouncing in the wind. I t  takes a real model 
to fly under all conditions. 

Start the fuselage with the plywood side 
doublers and motor mounts. Screw and glue 
mounts to plywood, and glue plywood to 
sheet balsa sides. Make landing gear, attach 
fairings of tin. Bend wire so gear has 11" 
tread. Be sure and cut hole for wing in fuse- 
lage, also the flap. 

Assemble all the bulkheads. Plank bottom 
of fuselage up to the gear. Wait until later 
to assemble top of fuselage. Bolt the rnotor 
in, and put the nut plates in place; glue belly 
blocks and spinner blocks in place. 

All spars of the wing, including trailing 
edge are 3/16" square. 

The first step in assembling the wing is to 
prepare the trailing edge. Slightly bevel both 
sides of a 3/16" square, and glue in place 1/16" 
X 1" sheet balsa as shown. Splice in the cen- 
ter where wing will run through fuselage 
with 1/16" X %" balsa. Stand the trailing edge 
assembly on edge in a straight line; rnark 
frorn the center 1" for first rib, then every 
two inches for eight spaces on left side and 
seven spaces on the right side. 

Splice two 3/16" square by 36", with a piece 
of 1/16" X 4" plywood and mark the same 
as the trailing edge. Assemble the wing up- 
right on the table, putting the ribs in ver- 
tically. Attach the spars and the leading edge. 
Secure these. with rubber bands. Sight wing 
and line ribs in straight line. Glue all joints 
and then insert the two spars through the 
I/q" holes; glue a splice of 3/16'' X 4" in the 
center. These spars go on out to the tip. Cut. 
tip ribs out and attach to forward and rear 
spars. Cut tips of larninated 1/sw balsa, and 
attach to wing and spars. 

Be Sure and assernble the plywood exten- 
sion to main wing. Install bellcrank floor of 
plywood and glue six times around spars. 
Screw bellcrank in, using a second nut, 
the first one on under bellcrank. Wires 
should be attached to bellcrank before in- 
stallation; use srnall gromrnets in bellcrank, 
soldering wire to grnmmet to prevent cutting 
large hole in bellcrank. Plank the leading 
edge and center section. Use brass tubing for 
lead-outs at  wingtips. 

Make flaps of 3/16" balsa. Sand and taper. 
Rernember to rnake inboard flap 2" longer. 
Take Veco flaphorn and splice with I/s" piano 
wire as shown in plans, and solder well. Line 
up flaps and measure from center line to flap 
for installing flaphorn. Make hinges of air- 
craft tape, sew together on sewing rnachine, 
knot each end. Install flaps on wing and Cover 
with silk. Dope the leading edge and all edges 
of the wing two times. Cut silk 1" oversize 
and draw through a pan of water. Pul1 out 
all wrinkles and dope to wing. Let dry and 
apply two coats of clear dope. 
Further construction details may be found 

on the AT full-size plans available. 















THE 

"D1 - DOE" 
Perfection in the field of stunt flying 

Guaranteed to perform all A.M.A. 
stunt maneuvers 

Designed and terted by an entire 
model club 

Less time building 

More time flying 

fiedt~fifig: pre- CU^ partt. Wing 

span 28", Overall 181/2". 

FoI.. Larqe clarr "A" and all clasr 
<I I. B engines. 

Avallabla ai your d w k r .  $3 .95  
Deakrs sec rovr distributor. 

spars to the prop& level so that the 
tops of the ribs can be cemented in 
place. trimming off at leading and trail- 
ing edges for proper fit. Turn the wing 
structure over and fit the bottom por- 
tion of the ribs in place. 

Sight along the finished wing to check 
for good alignment, removing and re- 
placing any drfective ribs. Join the 
wing panels to form the center section, 
using odd bits of 1/16" sheet for gussets 
if desired. Cover the center section 
with light 1/32'' sheet. Cut out the 
skylight and cover with thin celluloid 
or cellophane. Cover the wing with 
Jap tissue, water-spray and give one 
coat of light clear dopt?. 

Now, back to the fuselage. Install the 
desired power plant and cover the en- 
tire structure with Jap tissue. Water- 
spray and dope. Cut out window sec- 
tions and Cover. with thin celluloid. 

1 door outlines mav be added. Cut them 

Why wait for crowded buses and trolleys? 
Why wear'out your car - and your newes, 
in daily trafic congestion? Why strugßle for 
parking space? Here's a wiy to ride that's 
more convenient, and lots more fun! And it 
saves you real money. Owners report 90 miles 
per galloo, pennies for upkeep, no parking 
problems. Easy and sife to handle. See your 
Harley-Davidson dealer for a FREE ride. 
Write for folder and complete information. 

Built for  SAFE riding 
Brakes an boih whcels 3specd iranrmisrion 
Bin whcels, biß iires Brilliant night lightiog 

Easy rteerinß and handling 
M l L f t S :  V L L I M L I  f t 1 I U l t E S  I U U I I L t .  UU1€ IJlAY 

of black tissue and dope in place. The 
"I" designates an airplane registered in 
Italy. Some letter combinations seen 
on the MB 308. are 1-DONT, I-FABR, 
I-RAIC and I-LAGA. However, it 
would not be fmproper to substitute 

1 U. S .  private aircraft license. numbers. 
Flight-testing is quite the. Same as for 

any simple model; balance the model 
at the wing tips and add bits of model- 
ing clay to nose or tail as required, then 
easy glide test and last, power flight. 

Our model balanced perfectly with 
the Campus A-100 and required only a 
slight Warp in the rudder. for right 
circling fiight. We fly it indoors to add 
variety (and speed) to the usual slow 
flight of microfilm models. However, it 
is rugged enough to be down outdoors 
on a calm day. 

-- 

I I AUTWINTIC, ACTUAL SIZE I 11 GUN MODEL KlTS ( 

Duelling Pistol 
Walther P-38 

C o l t 4 5  Automoti- - -.,* 
Thompran Sub ~ach ine  Gun 

Kitz hove turned borrels grips, 
frome, ond fittings cut to' shope. 
lnstruction stieet and blue-steel fin- 
ish method. Send 106 in coin for 
Iiteroture. I(  O'BRIEN GUNCRAFT 

P.O. Box 657 MADISON, WIS. 

4r YOUR D~~\lN 
RO)I UWIUIIIIIIC CO. - 111 L ceuw~ e i n .  - cunour r. u r .  

.- 
I 

11 REAL DIESEL ENGINE I 

FEEZlL is a mdslon 
,500 RPM. Pmducm 

WE'BE cirzr. they tri1 
U. girinp awal a real 
dlesel . e n b e .  mmplels 
wltb egllnder and plston. 
csrburetor. crankshafl and 
rnnnectint rod. AU garta 
mmplelely ma&ined ready 
ior W uiaembb. ' owLr 
$2.95. How do we do it? 
We're aeliing' thanunds o l  
DEEZILS. s o  productlon's 
up: amle  tumble down. 
endlie. Actualiy nins at 

1 / 7  HP. 

Ideal for planm. baia, mldget rur. 
Sand $2.95 plus 2 X  pmhge tedw. 

GOTHAM HOBBY CORP. 



Ornamen  
V e n t u r a  

F B Y  R O N N I E  A L B E R T  

For your shelf, a slick replica of Lockheed's Ventura, successor 

to the famed Hudson. The first of a new solid-scale series. 

I 
B OMBERS! boiiihers! aiid iiiore boiiibers is all oiie hears in tliis 

preseiit-day war, foi- it Iias beeil proven tiiiie antl again tliat tliis 
tv»e of aircraft caii-and will-swll the tlifference betweeii victorv 

eat! Tlirougliout tlie iiation seveii days 
day. bonibers are rolling dowii tlie ass 

hiiibers now k i n e  niaiiufactured. tlie Z 

twenty. 
lies. Of 
Hudson 

-four 
i the 

has 
provetl to be the outstaudiig iiuiiiber-probably because it Iias been 

To check. parte  ternpleter on cardboard and ure thur. iiiore actively used. k'ou all kiiow tlie Hutlsoii has proved its worth 
iii Englaiid, but now a new boiiiber wiiigs across tlie warways of the 

Frequent check, with r ing-r ib  templater inrure rcele. 

worldlt l ie  Vega Ventura, big hrother of tlie faiiious ~ u d s o n . -  Greater 
in hiiih-carrying capacity and raiige, considerably faster, ancl iiiore for- 
iiiidahle iii firing power than tlie Hu<lsoii, tlie Ventura again shows 
vividly the soundness of Americaii eiigiiieering. Adapted, like the 
Hudsoii. froni a comiiiercial design, tliis iiiternationally fanlous trans- 
port for trade Iias Ixcoiiie a I>oiiiber for deniocracy. 

Parts' photo rhowr h o r  one-piece r i n g  fitr in bodv notch. Wing shape. bonom turret. air scoopr. other details meke the Ventura novel proiect. 
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CABIN COVERING - 1/16'' SHEET FULL SlZE RIB P A T E R N S  A N 0  WING TI P OUTLINE 

P- -- 

C_-_. 

WING .MOUNT- WM - 

. . 

.. - .~ , > .hi -- 
1/8" SHEET - (2 REQD.) -----..--T- 

FULL sIZE STABlLlZER RlBS .- - - 
34 





- -  -- - 

I .  TIMER SUPPORT 17 STABlllZER SKlDS 33. 'h" PLYWOOD BATTLRY B 
18. STABILIZER iBAMBOO PAPER COVERING) C011 TRACK 

3. BAiiERY TRACK SLOT 19 FAIRING ICEMENT T0 STABILIZRI 34. %" PLYWOOD FIREWALL 
4. PUL1 ROD 20. 1/16 SHEET ICENTER SECTION TOP 8 BOi iOMI 35. TORPEDO MOTOR 
5 3/32" LANDING GEAR WIRE 21 STA81LlZER PUTFORM 36. COWL 
6 BULKHWD NO. 1 ICEMENT T0 FUSELAGEI 37. 10" PROP. 
7. BULKHEAD NO 7 22. STABILIZER ATTACHMENT HOOK 38. MOTOR MOUNT 
8. TlMLR ARM "IN' 23. WlNG IBAMBOO PAPER COVERING) 39. CO11 

ILANDING GWR "UP"I 24. 1/16" SHEET (CENTER SEOION TOP 8 BOTTOM) 40. BATTERIE5 
9. RELEASE WIRE 25. PLYWOOD GUSSET 47. 2" DIA WHEEL 

10. LOCK PIN RELEASE 26. SUB-RIB 
MECHANKM 

42. WHEEL ENCLOSURE 
27. COWL BLOCK 

11. SPRING 
43. WIRE B SOLDER 

(1'' X Z1/i' X 4'/,"] 
72. LOCK PIN 28. 3/32" x 'b" PLANKING 

44 WHEEL FIIRING 
13. GROMMET GUlDL 45 3/32" LANDING GEAR WIRE 

29. WlNG PLATFORM ISOLDER TOGETHER) 
14 RUDDLR 30. 1/16 WIRE (WING ATTACHMENT! 46. PINE PIVOT BLOCK 
I5 FIN iBAMBOO P4PER COVERING) 31. WINDSHIELD 47 WING ATTACHMENT HOOK 16 1/16"SHEEi 32. BOL1 IFIREWALL ATTACHMENT) 48 3 32" x '/a" FOIELAGE PLANKING 



ONE OF THE MOST CONSISTENT FLYERS AT THE NATIONALS, THlS SHIP IS A MUS1 FOR ALL MODEL BUGS 

T HE Glory-liee was created liy the niitlior to ~oiiiliiiie iii one I)c iiia<le riglit aloiig \vitli tlic rest nf tlic f~ i s~ lage  by ~)iiiniiig the 
nio<lel kaiity as well as ~,erft~riiiaiice. T o  arcc~iiil)lisli tliis. a 1)ottoiii of tlic co\vl riiig iii liric \vitli tlie rest of tlie fiisclage ancl rtin- 
general clesigii of a g<n)<I flyiiig iiio<lel was first skctrlie(l tiii ~wlxr .  ciiiig tlie ~ilatikiiig to f~~r i i i  tlic co\vl. l'lie cowl caii IK ~-iit off flrish 

'l'liis gave the outliiie of tlie wing. its size aiitl asliect ratio. as well as witli iiiiiiil)cr I I~iilkheatl. Ixt  tlie 1n)ttoiii half dry tliaroiigli~ Iwfore 
tlie size of tlie stal~ilizer. rci<l<ler. aiitl tlie leiigtli of thc iiioiiiciit ariii. reiiioviiig. 
l'lie liiie of thnist, tlie I ~ ~ a t i o i i  of tlie center of g rav i t~ ,  aii<l tlie After tlie lo\vcr Iialf of tlir fiisclage Iias Ileen rcinoved froiii tlie 
cetiter of lateral area. al<~iig ,with tlie loc;itioii of tlie wiiigs aiid Iboartl tlic tiiiier ;iiitl laii<liiig gcar ;rii<l ilie laiitliiig gear release are 
their respective tlegrws of iiici(leiice were also iiiclutlc(l iri tlie sketcli. t i I r e  Tliis caii liest I>e (Iorie I I ~  assriiil~liiig tlie laii(ling gear 

Tlie airfoil was <lerivc<l froiii tlie I)a\lis foriiiiila for fluid foils. tirst aiid tlieii ~iiittiiig iiito tlie 1)lane froiii tlie top. Have evcrytliiiig 
Several different foils Iiatl I)een testecl, iiiclirtling those wliifi Iiatl fasteiie(1 to the I)ivot'I)loik I~cforc ~ > i i t t i ~ g  jiito tlie 1)laiie. Tlie 3" 
appeared in Air Trails. For tlie iiiost part, all were very stal~le siilqnirt wire aiicl rclease piri Iiltrk slioiil<l I)e piit in place after tlie 
and gave the niodels a tlgli rate of rliiiili iiii<ler Innver, I~iit \vere pivot IiIt~k. 'l'lie plaiikiiig is ciit to periiiit tlie plariiig of tlie laiitling 
too fast iii the glicle for contest work. T o  (lecrease tliis s ~ , ~ t . < l ,  tlie I)locks. Ile siirr to Iiave all reiiiforciiiq sticks iii placc. 
air foil was iiia<le tliicker. l'lioiigh tlie .iiiixlcl is still faster tlian Tlie lockiiig piii release is iiia<le froiii slieet Imss or cliiral. Cut 
niost niwlels. it has a very Iow siiikiiig sl>ee<l aiitl will take off »ii parts as slio\vii oii tlie tlrawiiig. 'I'lie release is asseiiililc<l oii a piece 
aiiythiiig that eveii siiiells like a tlieriiial. Tliis (lesliite tlie fart of 3/3?" ~>iaiio \vire. Solcler a waslicr 1n)tli tcqi aiid Inittoiii, of the 
that the inodel has a 14-oiince-to-tlie-sc~iiare f w t  wirig loa(liiig. release to 1i111<1 ~)ieccs iii tlieir prolwr l>ositioii. .4 siiiall Iilock is 
Your iiiodel iieed not weigli that iiiuch I>ecatise tlie aittlior iise<l tlrille<l to Iiol<l tlic 3/32" ~>iariti wirc pivt~t. C'ciiieiit wirc iiito the 
very hard b l s a  witli lots of ceiiient an<l rlolie tliroaii iii for goocl I)lock aiid t1it.n reiiieiit Iiltrk iii fiiselnge. Tlic wire to tlie lnckiiig 
measure. piii slioiil<l Iiqve a giride ;it I~iilklie:i<l iiiiiiilrer 3. 'I'o tlie titiier, sol<ler 

A nioclel o f  siniple colistriictioii was first I)iiilt to test tlie desigii. t w ~  Iiook-111) wires tliat arr l o i i ~  eiiciiigli to rcacli tti tlie froiit of the 
.The oiily Change iim<le was to iiicgease tlie aslmt ratio. .'l'liis stol)l>e<l fiiseiage. 1:efore startiiig the toll of tlic Ii~uIy In! siirc tiiat tlie laii<l- 
the teiideiicy of tlie iiirxlel to (Irolr off at tlie end of tlie iiiotor riiii. iiig gear will work aiitl \vcirk wcll. .\l;ikr siirc tliat all p r t s  are 
Aroun(1 tliis teste(l (lesigri tlie (;lory-l:ee was construrte<l. It is easy ceiiieiitcti scciircl!. Iiecaiis~ re1):iirs aiitl atljiistiiieiits :Ire (liffiriilt to 
on the eye as well as Ixiiig a gowl perforiiirr. Tlic iiicxlel Iias I~eeti iiiake later. 
coiitest-l,rove<l. At a receiit Saiita I(arI>ara CaIiforiiia...iiieet, iiii<Icr Tu iiiake tlie top o f  tlie fiisrlage siiiipl!. rriiieiit tlie top of tlie 
ideal flying con<litioiis. over a 1)olo fielcl wliere tlieriiials \vere iioii- Iiiilkiica(is in ~i!arc with soiali ~>icces of 1/10'' slieet to Iitl<l tlieiii. 
esistent,,it won over coiiipetitioii in all rlasses. Ceiiieiit \viiig ~ilatforiii to l)iilkliea~ls #3. #4. #5. .4<l<l toll loiigeroii 

l'o I>uiltl tlie Glory-lke. .the iii~lele+ slioiil<l first iiiake hiniself eiid all \viiig licn)ks. 1:iiiisli ~)laiikiii~ tlie top of tlie fiiselagc. . Sand 
faiiiiliar witli tlie plaiis. ~ l i i s  is wliat every article tliat (leals witli tlie Ix><ly siiic~otli anti give oiic roat of <lol>e. 
nioclel hiiil<liiig will tell yoii. It is a very gowl idea aiid save Mark tlie slial)e of tlie fire\vall (alter ciittiiig off c~)\vliiig) tin a 
you a great deal of tiiiie aiitl iieetllrss iiiistakes. slicet nf 1/16'' ~>lyvcnnl. C'iit ~iiit criitrr tlie saiiic as oii I)iilklieatl 

The fiiselage is I>uilt I>y the 
criitcli niet l i~l .  that is, Iiy Iluild- 
irig eacli Iial f separately, tlieii 
joiiiiiig theiii later. Tliis riietliwl 
is iIiange<l sliglitly 1)y l>itiltliiig tlic 
Imttoiii Iialf oii tlie tlrawiiig antl 
then reiiioviiig froiii tlie I)oar<l 
antl I~riildiiig tlie top riglit oii to 
tlie Imttoiii. 

C:iit otit all tlie l>~ilkliea<ls aiid 
tlie cowliiig riiig. .l'lie Iiulkliea<ls 
are tiieii ciit i t i  t\vo jiist ;il)ove tlie 
iiotcli for tlie !.&" s<lii;irc loiig- 
eron. h T o ~  piii t\vo ; 6'' loiigeroiis 
i i i  place oii tlie top view o f  tlie 
drawiiig. . Tlieii 1)lace all tlie 
lower Iialves of tlic I)ulklieatls i i i  

~>lace. iiiakiiig siire tliat eacli oiie 
is vertieal to tlie tlra\viiig. C'chiiiciit 
tlieiii i i i  ~ilace. Kest rcniciit tlie 
Inittoiii loiigcroii i i i  ~ilare. Note 
tliat tliere are t\vo '..X" scl: stirks 
S'' apart froiii iiiiiiilier 4 to 
ritiiiilier 3 IiiilkIica(ls. So\v tlie 
3/32'' X '5'' plaiikiiig is piit 
oii. I f tlie strilis arc tiip- 
cred at tlic back tliey will Iic 
cs;isier to alil>ly Iic siirc to 
reiiieiit tlic strips tngetlier iiii(l t c~  
C i i ~ I i  ~ ) i l ~ k ~ i ~ a d .  ' h e  r o ~ v l i i i ~  r:iii 





Clean lines of the Swift ore occurotely shown i n  this view of the model, 

T HIS  postwar de liixe airplaiie. offerecl I>y the Glol~e Xircraft 
Coqmration of Ft. \Vortli, Texas, iiiclitdes iiiatiy iiew features 
not foiind in coiiventioiial light aircrait. Soiiie oi these are the 

luxurioiis cabiii and icistriiriieiit panel witli dual cuntrols ancl side-by- 
side seating, retractiiig Iiydraiilic electric laiicliiig gear aiicl Raps, trirn- 
iiiing f l ap  ancl anti-stall slots. Coiistriictioii is all-tiietal. It is ~mw- 
ered with tlie Cotitiiieiital 85-lip iiiotor aiicl iiicliides a starter aiid 
generator as staiitlard eq~ii~iriieiit. Skis or floats niay bc iisecl, tiiak- 
ing it adaptal>le to aiiy cliiiiate or locality. 

Duc to clean desigii, its iiiaxiiiiiiiii sl>ee<l is 140 iiil>li' at sea level. 
Cruisiiig speecl is 125 iiil)li, laiiclitig slweel ivitli flaps, 47 nil)li, with- 
out flaps, 47 iii~>Ii. Kate of cliiiil) i.; Ci00 it. !>er iiiiii. ; service ceiliiig, 
14,000 Tl.; raiige, 750 miles. 

The Swift Iias a spaii oi  20 ft. 7 iii.. an over-all letigtli of 19 ft .  
7 in., arid a height of 9 it. 9 in. It is fittecl witli 6.00 X G \vlieels 
and hydraulic brakes. 

Oiir iiidel plaiis tvere drawii to exact scale froiii the iiiaiiiifac- 
tiirer's plaiis. eren to tlie iiici<lence of tlie wiiig and stahilizer. A 
coiitrol-litie niodel or a riilil>er-lxi\verecl iiiotlel inay be built, but 
heavier constructioii slioiiltl I>c used tliroitghoiit for a coiitrolled 
model. 

Begin coiistructioii I)y layiiig oiit fiill-size peiicil (Irawings to the 

THE GLOBE 
SWIFT 

by J. NOONAN 

THlS FLYING XALE MODEL OF THE GLOBE SWlFT 

IS A FAITHFUL COPY OF ITS PROTOTYPE 

clesirecl size. Tlie iiiotlrl slio\vii i i i  tlic ~)liotos Iias a 30" spaii. 
Lay oiit ttvo iiixclagc sidcs. oiir oii top of tlic otliy, where thc 

lieavy liiics nrc slii>\vii; nsseiiilile tlie sitlrs ;iiitl fit I>iilkliea(ls iii i h re .  
' 1  s t i i r s  i r a n g  a p e r  c i i  oi~tli~ics. C;irve nose I)locks 
rouglily to sliape aiitl ceiiieiit in ~~l:ice. C'ciiieiit a xtiff ril), c~i t  froiii 
"L\" patterii to cacli sitlc of ilie iiiseliigc aiitl fit tlic wiiig tongiies in 
place. These exteticl froiii tlie ceiitcr liiic 1 1 )  tlic oiitrr edgc sliowii oii 
tlie top vie\v. .\tltl siii;ill I>l (~l is  of soft 1):ils;i 10 foriii tlir fillets an<l 
carve to slial>e. Cnrrfiilly Iiiiil<l iip tlie st:iliilizer ~>latforiii Clieck 
for aligiiiiietit aiitl ?;niitl tlie eiitirc striictiire siiiootli. Covcr \vitli wet 
Silkspan. \vliirli allc~\vs I;irgc :ire:is t r~  I)<- rii\.cre<l \vitli riiic ~iicce and 
gives siiiootli fillets. i\lil>ly t\vo coats of rlcar tlopr to tlie Paper and 
sancl lightly. I:i~iixli I);ils;i p:~rts !I? riiI>l~iiig ceriicnt iiito tlie \voocl 
aiid sandiiig siiic~otli. 

Staliilizer :iiitl riitl<lcr roiixtriiriioii ;ii-i. cliiiic siiiiple; only I)e care- 
ful to I>re\'eiit \v:irpiiig. ; \~>~i ly  oiie ci,;it rii tliiiiiictl clrar clope, ancl 
ceiiient tiie parts to tlie fiiselagc. \\'atrli careiiilly ~vliile tlie ceiiient 
sets to preveiit Iioor aligiiiiiciit (Iitc to iiiicveii sliriiikiiig of the 
ceiiieiitctl joiiits. 

The tvirig Iinll slioiiltl 1)e (IraIvii ori trariiig papcr. so that by re- 
versiiig it yoii n'ill Iiavc a riglit aiid left p;iiiel exactly alike. Care- 
fully ciit ribs frc~iii (1ii:iitei--gr;iiiir<l 1>:112;a. sl>;irs. ;iii(l 







MITE 
by ALAN ORTOF 

H ERE is one of tlie new eiigines of tlie postwar period. Develop- 
ments of all kiiids have been proniised. but the coiiipression- 
ignition eiigine is the first real step to give tlie young aiid 

uninitiated a real chance in our coiiiplicated iiiodel field. 
Witli the eliiiiiiiation of the ignition systeiii. the greatest bugaboo 

of all engiiie-powered flying is iiow aliiiost a tliing of tlie past. 
As a design feature, the Mite lias a fixed compression of 13% to 1. 
Most conipression-ignitioii engines Lise variable compression heads, 
varying tlie coiiipression froiii 9 to 1 and upward. Other features of 

this little powerplant are its light weiglit, 294 Ounces including gas 
taiil<, short over-all height of 2%", and the use of a combination 
tlirottle aiid engine cut-off. R P M s  caii be controlled smoothly all 
the \vay d&vn to 1,800 rpni. The throttle control is essential for 
testing free-fliglit jobs, and the cut-off, to preveiit those unnecessary 
flyaway flights. 

The Mite Iias a bore of .500 and a stroke of ,500 with a displace- 
men of .099. Cyliiider body is of steel and the intake by-passes 
are iiiilled iiito the front and rear of tlie inner cylinder wall. The 
cylinder bairel is honed and lapped to size. Exliaust p o r t s  are 
milled into both sides of tlie cylinder barrel. Crankcase, cylindci 
head, and back Cover plate are die cast of magnesium. The single- 
piece craiikshaft is inachined out of alloy steel and is ground and 
polislied. A 10-32 s 1" standard hex machine screw is used for the 
Iiub sliaft. SIain beariiig is of special Navy bronze and is honed to 
size. Tlie hardeiied and ground pistoii is of 4130 alloy steel and 
tlie coiiiiecting rod socket is inachined of 24 S T  aluminum. 

The coniiecting rod is machined of the Same alloy steel as the 
piston aiitl the crankpiii bearing is hardened and polished. Lucite is 
used for the gas tank and is immune to any of tlie special base fuels. 
The inetal fuel line actually nieters the fuel to the engine. A 
standard needle valve is eniployed aiid is used as  a fixed jet. Recom- 
iiieiided systeiii is to Set the needle valve to the peak running 
efficiency with a niinimum of eiigiiie knocking and then throttle the 
engine to the desired rpm. 17 ST aluniinuni is used fo r  the throttle 
arm and throttle; t h e  throttle arm conies extra long and can be 
shorteiied to nieet tlie needs of tlie individual models. 

On the strobatac tests, the Mite turned up 6,800 rpm with an 
8"-diaiiieter 10"-pitch prop, 7,000 rpin with a 9"-diameter 4"-pitch 
prop. 



T H E  A I R H O P P E &  
An eight-foot sailplane either towed by 

a gas model or launched by hand tow. 

B Y  S T A N L E Y  O R Z E G K  

PLANS BY PAUL PLECAN 

Ths author's TD Coups, used es 
a t o w ~ l e n e ,  and ths Airhoppir. 
Thu gar modul ii squippsd with 

* 

an evtometic towlins rslsase. 

1IGHT fcet of soaring gracr. tlie giill-wiiiged Xirliol)per'pro- h vides a ~)ractically iiew kiiitl of iiiorlcl flyitig. I ts  novcl fea- 
tures, particularly a re1ial)le autoiiiatic relcase-workal>le for 

eitlier Iiatid or gas-iiio<lel towing-aiid its tlieriiial-sniffing ability 
are points of iiiterest. 

Tlie sl!il) Iias really been flowii siiccessfiilly L>eliiii<l a gas job 
arid, altlioiigli a plane tow is tricky for I)egiiiiiers, tletaile(1 in- 
structioiis aiid riotrs on perforniance will I>e fouiicl iinder t!.e 
flying directioiis. 

Tlie langest fliglit was just uiicler aii Iiour i i i  duratioii, covcr- 
iiig four iiiiles. A cloutlless sky kept tlie iiio<lel i i i  siglit, antl 
judging froiii tlie sl)ecklikc appearaiice i i i  tlie air. the sizc of tlic 
sliip iiidicated an altitude betwecil 1.500 aiid 2,000 feet was 
reaclied. Ancl tliis was froiii sixty fcet of liiie. liiiagiiie tlie 
consisteiit soaring fiiglits ~)ossil)lc witli 500 fert of line! 

A word to tlie wisc. Doii't slioot tlic \vorks i (  tliosc nicc 
fluffy, cuiiiiilus cloutls are arouii(l. SIie 12irliopl)er will be in 
tlieiii in a jiffy. 

CONSTRUCTION 
Furelage. Ilraw a ceiiterliiie oii a straiglit wooclen plank aiid 

cut tlie bulklica(ls A to I froiii slieet. l'lie lower parts are 
cut away oii tlie dottetl liiie sliowii ori tlie fiill-size bulkliead lay- 
out. ['in tlie bulkhea(1s to tlie board at tlic 1)rol)er sl>aciiig. line 
tlieni up, theii ceiiieiit tlie % X X'' iiiaiii longerons in their 
notclies. Ccirieiit tlie 5 X x'' loiigcroiis in place as iiiclicated 
in tlie side-view (Irawiiig. 4tld tlie "keel" longcroii, alorig tlie 
bottom centerline of tlie fuselage. Tlie laiitliiig-gear 1)races are 
showii iridetail and are ceiiieiitcd soli<ily into tlie fuselage. Aiiy 
2" wlieel~will (10, but an airwlicel is best. A sponge wlicel can 
be hoiiie-iiiade by iiisertiiig a leiigtli of insitle-diaiiietcr 
tubing tlirougli a sporige ball, adtling a 9;'' tliaiiieter tlisk to eacli 
sitle' arid coiiipressiiig tlie iinit uiitil it flattcris into a wlieel. The 
tubiiig will Iiave to be Iieatled over or  peencd to hold tlie disks 
coinpressed. Tlie fuselage is covcrecl witli '/,,;" sliect forward 
of Bulkliead E, and 1/:,3" slieet to tlie rear of E. Tlie uppcr 
portioiis ol tlie bulkliea(ls are iiow atltletl to tlie Iialf-coiiiyleted 
fuselage, aiid the two %" sqiiare loiigerons iiistalled. A % X %" 
longeron is ceiiiented aloiig tlie top centerliiie of tlie fuselage. 
All the loiigcroiis sliould be flusli witli tlie outsitlc of tlie bulk- 
heads. 411 opening for tlie wiiig to slitlc tlirougli iiiust be lef~ 
in tlie fiiselage sides. Wlieii covrriiig tlie fuselage. tlie balsa 
sliould be cut into siiiall rectaiigiilar paiicls so tliat it iiiay I>e 
applied in much the saine iiianner as usetl iii all-iiictal traiis- 
ports. The ceiiieiit dries too fast wlieii large'areas are coverctl. 

Tail. Tlie lower vortioii of tlie rudder is Ijuilt intearallv witli - ,  
tlie fuselage, and tlie slieet coveriiig slioul(l fair into the 
fuselage aiid the rutlder. Full-size outliiies a r r  given for iiearly 
every part of tlie rudder. Thc rliagoiial 1)races iiisicle tlic rudtlcr 
are %" squarc. Cover tlie riidder ancl cut tlie proper ccirvr for 
iiiouiiting tlie stal)ilizcr. The stallilizer spars slioul(1 I)e per- 
fectly sti-aight. Tlic stabilizer lea<lirig etlgc talicrs fri)iii X x'' 
to %'' Square at each tip. Xftcr assriiil~liiig. tlie Icatliiig cdge 
aiid trailiiig edge o f  tlie stal~ilizer arc covcrctl tvitli I/:,"' sli<.ct. 



Tlie front of tlie leading edge of the stabilizer sliould coincide 
with the leading edge of tlie rudtier wlien iiiounted. Asseiiible 
tlie upper portion of tlie rudder and. before covering. attacli the 
tab with siiiall brass or copper Iiinges. Tlie tab is cut froiii B'' 
sheet and sanded to a triangular Cross section. 

Wing. Fiill-size ribs are giveii. Ceiiient the entire outline 
I to a sheet ot hard balsa, and cut six No. 1 ribs froiii stock 

and six No. 1 ribs froin %" stock. Now triiii tlie n b  outline 
down to the next siiialler size rib, ancl use it to ciit two No. 2 
ribs. After two ribs of eacli size Iiave been cut out, tlie outline 
slioulcl be triiiiiiied dowii'to tlie next snialler size. Tlie wing 
is built in tliree Parts, tlie center sectioii aiid two outer paiiels. 
Since the wing is of sucli higli-aspect ratio. it will have to be 
built on an al,solutely flat siirface to avoid warpiiig. Wlien 
building tlie ceiiter sectioii, slant tlie end ribs so tliat tlie proper 
diliedral niay be Iiad upoii ceiilenting all tliree panels together. 
Tlie % X gr' upper and lower spars are joiiied together by 
ceineiitiiig a siiiall rectaiigular piece of balsa betweeii the 
ribs tlirougli tlie spati of tlie wiiig. so tliat tlie spar tlius foriiied 
resenibles an "I" beani. See tletail oii plan. Note tliat the 
334" tliliedral in tlie ceiiter section is iiieasiiretl froiii tlie center 
to tlie tips, aiitl not froiii tlie intersectioii of tlie fiiselage anti 
wiiig. Tlie leading eclge is coverecl witli slieet up to tlie 
spar line. Before covering tlie trailing-etlge portioii. cenlent in 
tlie % X X'' diagoiials. Tlie I/:,/ slieet covering on the trailing 
eclge is 1%" wicle. In iiiakiiig tlie outer paiiels. it will be neces- 
sary to taper tlie spars froiii % X x'' at tlie No. 1 nb to % X >4" 
at the No. 12 rih. Tlie Ieadiiig-edge coveriiig slioulcl extend 
back to tlie spar arid tlie trailiiig-eclge covering slioultl taper 
froiii a I.%" witltli at tiie No. 1 rih to a wiritii of 1%'' at tlie tip 
I .  Wlieii all tliese panels are coiiiplete tliey sliould be piiined 
togetlier to see if tlie end ribs nf tlie ceiiter sectioii liave beeil 

slanted at tlie proper angle. The outer wing panels should be 
flat, with no dihedral. 

Tlie end ribs of eacli panel should be primed with one coat 
of cement, rubbed into the pores of the wood. After the cenient 
has dried, another coat should be added, and the tip sections 
pinned in place. Tlie wing is covered with bamboo Paper, 
sprayed with water and left to dry. At least two coats of clear 
dope should be used on the wing to tigliten up the covenng. 
The wing can be cemented into tlie slot in the fuselage, but use 
tlie ceiiient sparingly. so that the wing may be cut away if glide 
tests show tliat the incidence is too great or too small. The 
entire niodel should have two or tliree coats of clear dope, and if 
desired. a color scheiiie of soiiie sort to help visibility. If a 
fiiie finish is aanted. a few extra coats of dope should be ap- 
plied, with light sanding between every coat. Use a fine-grained 
rubbing conipound for a glossy finisli. 

FLIGHT 
Tlie Airliopper should balaiice at a poiiit X'' beliind tlie wing 

spar, and all surfaces should be Set at 0 degrees incidence. If 
vour rnoclel balances correctly, well'and good. but if  it doesn't, 
add soiiie clay to the nose or tail to correct 

Towline launching 
f r o m  g r q u n d  i r  
done with cordr ar 
lonq ar 500 ft. Re- 
lease heiqht m a l  bi  
ar qreat ar 375 f t  

RUDDER TRlM TAB 

ORAWN FULL 
SlZE ON THlS RUDDER TIP 
PLATE 





BROWN JUNIOR MOTORS 

With each Brown motor, you have a full 1/5 horsepower at your 
command-smooth, surging power put there by the world's l a g -  
est, most completely equipped builder of gasoline motors for 
model 'planes, boats, and cars! 

Make up your mind to own a Brown Junior Motor now! See 
your dealer today! 

Model B-$21.50 -m Modd D-$12.50 

Modd C-$18.50 Model M-$16.50 

JUNIOR MOTORS CORPORATION 
2545 M. Bioad St., Philadelphia, Pa. 

,n Junior 
tch of 13 
aU pans 

ir Junior 

Junior Motors give you assured per- 
formance plus rehnements and fea- 
tures not to be found in any other 
motor at any price. Every motor test- 
ed under its own power before being 
shipped. Complete replacement patt 
s t sks  and erpen semire available 
wherever Brown Junior Motors 
are sold. 

Weight, 6% Ounces 
Displacement, .6 CU. in. 

Bon W' Shoke I" 





M I A FAULTY 

Here's the cabin and landing gear venion. 
Although design is conventional and simple, 
it's a perky little flyer. 14 strands (7  loops) 
of T-56 rubber are used as motive power. 

of power in the initial flight stages 
and handle correctly the rapid falling 
off of power which occurs when the 
motor unwinds. 

The fuselage sides are made of 
3/32" Square balsa. Build two sides 
one atop the other, using pins along- 
side the longerons to keep them in 
place. Do not pierce the longerons 
with the pins, for this will weaken 
thern. The nose section is filled in 
with 3/32" sheet balsa-also the 
section which will hold the dowel. 
Note that the stick model dowel is 
located forward of the cabin model 
dowel. The stick rnodel does not 
have a landing gear to help balance 
the model, therefore the rubber 
length must be shortened to hold the 
center of gravity position in approxi- 
mately the Same place. 

When the fuselage sides are dry 
rernove them frorn the plan. Leaving 
the rear section cemented together, 
separate the forward part and add 
the cross pieces starting from the 
front. Add the fill-in at  the nose and 
double the cross pieces a t  the land- 
ing gear position on the cabin rnodel. 
The gear is bent into shape over the 
plans and then cernented into .posi- 
tion. The nose block is now carved 
to shape. 

Use the fuselage as a guide and 
carve the plug frorn the fuselage to 
the nosebutton. Add the %" sheet 
key to the back. This should fit the 
nose of the fuselage tightly. If a 
machine-cut prop is used, sand it 
srnooth and insert the shaft and 
freewheeler and then the winding 
hook a t  the front as shown. The 
wheels are held in place by a srnall 
drop of solder on the axle or by a 
Sullivan Nylon wheel retainer. Sand 
the entire fuselage with sandpaper 
block. Make sure every joint is 
securely cemented, for while sand- 
ing the surfaces some rnay have been 
rernoved. Give the fuselage a coat 
of dope and set 'aside to dry. 

The wing is rnade next. Start by 
cutting the required ribs. Lay the 
leading and trailing edge and bottom 
spar directly over the plan. Then 
cernent the ribs in place. When dry 
raise the tips to the dihedral angle 
shown with blocks while the center 
section is (Continued on Page 59) 

SPARK ARRESTER 
CAN START A 
FOREST FIRE. 

by Smokey Bear 

Today everyone knows that the  internal combustion engine is 
responsible for a great deal of the srnog in our country. But not 
everyone knows that sparks from engines in all kinds of vehicles are 
also responsible for a great many forest fires. A n d ,  as rnore campers 
and vacationers head for the forest every year, 

. the nurnber of spark-caused forest fires ~~ 
continues t o  grow. 

SOLID ENGINE 
POLLUTANTS MEAN 
TROUBLE. Every engine produces some sort . 
of exhaust. A n d  in this exhaust are tiny, solid particles 

A that eet verv hot. If these particles are not t r a ~ ~ e d  
L L b; a Spark arrester. they can start a fire. 

ALL TYPES OF VEHICLES A N D  
EQUIPMENT NEED SPARK 

ARRESTERS. Agricultural equipment, 
construction equiprnent, locomotives, 
motorcycles, cross-country vehicles, and 
even chain saws require spark arresters 
if you use them in or near brush or 
forest areas. S o  always be  sure you 

have the correct spark 
arrester for your vehicle. n 

BE SURE YOU HAVE THE 
PROPER SPARK ARRESTER. 
If you're not sure what kind of 
Spark arrester is correct for your 
vehicle, ask someone who knows. 
Check with the company that sold 
vou vour vehicle. If thev can't eive vou the information vou need. , ! U ,  

contaCt your local office of the ~ n i t e d ' s t a t e s  
' 

Department of Agriculture, U.S.  Forest Service. 

BE SURE YOUR SPARK 
ARRESTER 1S WORKING 
CORRECTLY. Always check your 
s ~ a r k  arrester before headine into a 

D 

brush or  forcst area. If you're not Sure about the condition of your 
spark arrester, take your vehicle CO someone who knows what kind 
of trouble to look for. It's always better to be  safe, than sorry 

REMEMBER, ONLY YOU CAN PREVENT FOREST FIRES. 
Using a safe Spark arrester is one way to help prevent spark-caused 
forest fires. But observing safe operating procedures and carefully 
maintaining engines is also irnportant. S o  rernernber, whcncver you 
travel into the forest, be  extra careful. S o  the forest will still b e  there 
o n  your next visit. 

A Ribiic SeMce of This Magazine 8 The Advertising Cancil 



Here's the cabin and landing gear version. 
Although design is conventional and simple. 
it's a perky little flyer. 14 Strands (7 loops) 
of T-56 rubber are used as motive power. 

of power in the initial flight Stages 
and handle correctly the rapid falling 
off of power which occurs when the 
motor unwinds. 

The fuselage sides are made of 
3/32" Square balsa. Build two sides 
one atop the other, using pins along- 
side the longerons to keep them in 
place. Do not pierce the longerons 
with the pins, for this will weaken 
them. The nose section is filled in 
with 3/32" sheet balsa-also the 
section which will hold the dowel. 
Note that the stick model dowel is 
located forward of the cabin model 
dowel. The stick model does not 
have a landing gear to help balance 
the model, therefore the rubber 
length must be shortened to hold the 
center of gravity position in approxi- 
mately the Same place. 

When the fuselage sides are dry 
remove them from the plan. Leaving 
the rear section cemented together, 
separate the forward part and add 
the cross pieces starting from the 
front. Add the fill-in at  the nose and 
double the cross pieces at the land- 
ing gear position on the cabin model. 
The gear is bent into shape over the 
plans and then cemented into ,posi- 
tion. The nose block is now carved 
to shape. 

Use the fuselage as a guide and 
carve the plug from the fuselage to 
the nosebutton. Add the Ihn sheet 
key to the back. This should fit the 
nose of the fuselage tightly. If a 
machine-cut prop is used, Sand it 
smooth and insert the shaft and 
freewheeler and then the winding 
hook a t  the front as shown. The 
wheels are held in place by a small 
drop of solder on the axle or by a 
Sullivan Nylon wheel retainer. .Sand 
the entire fuselage with sandpaper 
block. Make Sure every joint is 
securely cemented, for while sand- 
ing the surfaces some may have been 
removed. Give the fuselage a coat 
of dope and set aside to dry. 

The wing is made next. Start by 
cutting the required ribs. Lay the 
leading and trailing edge and bottom 
spar directly over the plan. Then 
cement the ribs in place. When dry 
raise the tips to the dihedral angle 
shown with blocks while the center 
section is (Continued on Page 59) 

A FAULTY 
SPARK ARRESTER 
CAN START A 
FOREST FIRE. 

by Smokey Bear 

Today everyone knows that the internal combustion engine is 
responsible for a great deal of the Smog in our  country. But not 
everyone knows that Sparks from engines in all kinds of vehicles are 
also responsible for a great many forest fires. A n d ,  as mure campers 
and vacationers head for the forest every year. - 

. the number of spark-caused forest fires 
continues to grow. 

SOLID ENGINE 
POLLUTANTS MEAN 
TROUBLE. Everv eneine ~ r o d u c e s  some sort . 
of exhaust. And  in this exhauct are tiny, solid particles 

A that eet verv hot. If these ~a r t i c l e s  are not t r a n ~ c d  
1~ 1~ 

by a spark arrester. they can Start a fire. 

ALL TYPES OF VEHICLES A N D  
EQUIPMENT NEED SPARK 

ARRESTERS. Agricultural equipment, 
construction equipment,  locomotives, 
motorcycles, cross-country vehicles, and 
even chain saws require Spark arresters 
if you use them in or  near brush or 
forest areas. So always b e  Sure you 

have the correct spark 
arrester for your vehicle. a 

BE SURE YOU HAVE THE 
PROPER SPARK ARRESTER. 
If you're not sure what kind of 
spark arrester is correct for your 
vehicle, ask someone who knows. 
Check with the company that sold 
you your vehicle. If they can't give you the information you need, 

contact your local office of the Unitcd States 
Department of Agriculture, U. S. Forest Service. 

BE SURE YOUR SPARK 
ARRESTER IS WORKING 
CORRECTLY. Always check your 
swark arrester before headine into a " 

brush or forest area. If you're not Sure about the condition of your 
spark arrester, take your vehicle to somconc who knows what kind 
of trouble to look for. It's always better to b e  safe, than sorry. 

REMEMBER, ONLY YOU CAN PREVENT FOREST FIRES. 
Using a safe spark arrester is one way to help prevent spark-caused 
forest fires. But observing safe operating proccdurcs and  carefully 
maintaining engines is also important. S o  remember, whenever you 
travel into the forest, be extra careful. S o  the forest will still be there 
o n  your next visit. 

A Riblic Service 01 This Magazine 8 The Advertising Caincil 





No. you're not dreaming. lt's an honest-to-goodness T-56 rubber 

job with a new slant (or two). Performance i s  unusually good. 

By AL CASANO 

T HE unusual appearance of this ship prompted its 
name, so henceforth, Nightmare it is. 
This design is no accident, but rather the result of 

long, and sometimes painful, experimenting with 
different combinations of wings, stabs, props, airfoils, 
and ideas. The author has been designing and building 
for twenty years anti believes that rubber-powered 
jobs give more satisfaction, and afford m o v  oppor- 
tunities to really study model aerodynamics than any 
other class of models. 

Take this job, for in s t ance the  requirements were 
a crate of unusual appearance, combined with good 
flight characteristics. We built a thirty-degree swept- 
forward wing, with equal sweepback in the stabilizer. 
It was not so good-the stability wasn't there. Larger 
rudders, smaller rudders, deeper fuselage-they were 
all tried, but still the stability was only fair. So we 
tried again, with a twenty-five degree set u p a n d  
that was it! A total of three ships were built, and the 
third, Nightmare, was the ship we wanted. This 
plane is really easy to build--only one size wing rib, 
only one size stab rib, sheet rudders, no body formers 
-it's a cinch! 

But talking won't build it, so let's go. First buiid 
the two fuselage sides. Pin down the top longeron 
(you can stick pins through.wood without damage if 
you use the thin steel pins and not the fat ugly brass 
ones). Place a drop of cement on side of longeron at 
each point where cross brace meets longeron. Put' in 
cross braces, cutting off at bottom longeron outline. 
Now put in diagonal braces, cut to length, and then 

cement in bottom longeron. Work carefully here. 
When first side is thoroughly dry (in about two 

hours) make the second side, and let dry. It is im- 
portant that sufficient time be allowed for drying on 
all parts. Take the two finished sides and place over 
plan view in a "standing up" position. Cement to- 
gether at back, put in the two cross-pieces at nose 
block end, and allow to dry, using steel Squares or 
any fairly square objects to keep the two sides braced 
upright. Next add all cross-pieces and landing gear, 
taking sizes from plan. When dry, sand well, and 
Cover with Silkspan. Don't let 'fuselage hang around 
uncovered for too long a time-it may Warp or twist. 
Now make nose block per plan, and drill out planked 
section at rear for dowel, to hold rubber at rear. 

The prop may be cawed by hand from a solid block, 
or any machine-cut prop of 12" dia. may be used. 
Jasco prop-folding hinges will simplify the "tool 
maklng" end, and for the boys who don't like to bend 
shafts for props, that concern 

I PLANS FOR CASANO'S NIGHTMARE 
I f  September's dog days have got you down and you 

don't feel up to making full-siza save yourself 
time ond trouble by ordering Air Trails Plan #lM9. I 





They're Everybody's Favorite, Young und Old 
Quarter Inch Scale Gleoming Plastic 

M i .  Dealer: Take our word fsr it, thir ir one Kiti include oll partr plus plortic display stond, 
of the "hottert" itemr in tbe hobbycraft field decals ond complete inrtructionr. 
todoy. Mode thraughout of plearning, colorful Order "ASSORTMENT A" todoy. 36 kits- 4 
plortic, they snap togathor in a few minutes popular planer ar listed - 12 each 5üc mod- 
with a few dabr of ceriunt. No toolr needed. als - 6 eoch $1.00 models. Regular discounts. 

Every "Kid" is an Expert When Assembling Olin Models 

PlPER CU6 
STINSON WAGON 

SHOOTING STAR 

ANNIVERSARY 

- - - - - 

AEROHAUTICAL U H IVERSITY 
You will moke no mistake in choosing Aviation for your future 

career. Tremcndous opportunities are in sight-and those who are 
best trained will get top poritions. 

Prepare for your cntrance into ksy positions in Aviation at one 
of the oldest- rocognized aeronautical schools in the country. 
Courses in: 

AERONAUTICAL ENGINEERINCiB.S. DEGREE 

AIRPLANE AND ENGINE MECHANICS 

SPECIAL A. AND E. MECHANICS REFRESHER AND 
COACHING COURSES FOR U.S.C.A.A. EXAMlNATlONS 

AVlATlON ADMINISTRATION 

AERO. ENGINEERING DRAFTING. (Tech. Inst. 
curriculurn opproved by Engincen' Council for 
Professional Development.) 

Foundd by Curtiss-Wright. Ouktanding 
fotulty, modern equipment. Day, evening 
clormr. Plawmsni Sorvics. Msmbar of 
the Nofional Council of Tochnical Schodr 

r---------------------------------- 
1 AERONAUTICAL U N I V E R S I T Y  

Dept. 99. 116 S d b  MlcUgam Avoiuo, Chfcago 3. Iliiioir 

1 Please send me your free cotolog Opportunities in Aviation, ond full informo- 
1 tion obout the followinp Courses: Refresher Course 
1 Aero. Engineering Aviotion Administration 
I 
I 

Airplane ond Engine Mechanics Aero. Eng. Drafting 

I 1 Norne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
..................................................... 1 Address 

i4 L„„------------------------------ 

VETE.RANS1 TRAINING 

Coming Air Events 
ond 

. ~ o n t e s t  Calendar 

Contest directors are invited to send list- 
lngs of meets to  Contest Calendar, c/o Air 
Trails, Box 489. Elizsbeth. N. J. Such an- 
nouncements must be received at least 90 
days before contest date. 

To secure more lniormation on a contest. 
write to the individual listed. His or her city 
and state address 1s Same as location of meet 
wiless otherwise noted. Where different city 
is listed in address, the state .is the Same. 

Air W i l s  makes every effort to check list- 
ings. It should be noted. however, that con- 
tests carried in this Calendar are subject to 
change without notice. 
Sept. 11-Lm Angeles. Cdi i . .  L a  A. Aelomodelers 

gllder rneet. 
Eept. 11-FWchester, N.  Y. .  Ray C. Edmunds, 875 

South Ave. 
Sept. 11-Trenmn, H. J . ,  M. G. Mlchllk, 237 E. State 

s t .  
Sept. 11-Pittsburgh. Pa.. Box 4439. Plttsbu~gh 5 
Sept. 17-18-Bt. Loiiis. Mo., Alr Age Exhlblt. Lambert 

Fleld. 
Sept. 1B-Chanute APB. 111.. Lt. Harry G .  Vogler.Jr.. 

Hq. 3489th Mobile Trn. Group. 
S m t .  l&Royal W. Mlch.. J. R.  K a m .  6M 6. 

Edlson ~ v e .  
Sept. l&Pittaburgh. P a ,  Box 4439. Plttsburgh 5. 
Srpt. 18-Antloch. Calli.. control-lirie meet. 
Sept 18-20-6pokane. Wesh.. 13th Annud Inter- 

nstlcnal N~rthwest  Avlation Council Conventlon. 
Box 1143. 

Sept. 24-25-9ulllvan. Mo., Alrpart, dedtcstlon cere- 
rnonlei. 

Sept. a5-Plttsburgh. Pa., Box 4438, Plttaburgh 5. 
Oct. 1-2-Adelanto. Cnilf., Smrlng regatta (7th 

heat). E1 Mirase Fleld. 
Oct. 9-Modesto. Callt.. Control-Llne F'lvlng Circus. 
Oct. Iö-Gllroy, Callf.. Iree-fltght meet. 
Oct. 29-30-Adelanto. Callf. doarlns resatta (8th 

heat). E1 Mlrage meld. 
Oct. 3O-Rrsno. Cdl i . .  Ire-f l ieht  meet. 
Nov. 11-19-Phlladelphla, Pa.. World Hobby Exposl- 

tion e t  Commerclal Museum. 
Jan. 13-15, 1950-Mlami. Fla., ALL-Amerlcan Air 

Maneuvers. 

Nightrnare 

has come to  the rescue with a ready- 
made shaft and spring tensioner that is 
really good-so now you don't have t o  
be a pro to  build your rubber-power 
prop and shaft. 

The wing and stab are  built by iden- 
tical procedure. Pin down bottom spar, 
cement in ribs, put in leading edge, 
trailing edge and rear spar in that 
order. But remember-one left and 
one right panel for the wing and stab. 
There is 3%'' of dihedral. a t  each wing 
tip. Stab has no dihedral. 

When dry. sand and cover with Silk- 
Span or regular rubber model tissue. 
Water-spray all covered parts, let dry, 
and dope with two coats of clear dope, 
allowing a half hour between coats for 
drying. Install wing saddles, and make 
sheet rudders, while dope is drying on 
covered parts. 

Next cement rudders to stab per 
plans, and cement stab to  fuselage. The 
wing is held to fuselage by tying on 
with one strand of 4's'' rubber. 

Power for Nightmare is twenty 
strands of Yu" flat T-56, with six inches 

, of slack. 
Glide and power run is to the right. 

Slide wing forward to correct diving 
tendency, back to  overcome stall. Trim 

' tab in left rudder controls'turn. These 
I a re  glide adjustments, and should be 
1 made Arst. For  correcting under power, 

use thrust line a t  nose block-down 
I thrust to correct stall. right thrust t o  
I give m&e turn. 



Rocket enqina powers iet model h r  some speeteeular aights By LLOYD A. MOSHBE 

B The original XF-92A was made 
as a simple whip-controlled model 
for a young friend of mine. Some- 
body suggested putting something 
in i t  to leave a smoke trail for a 
more realistic flight. Turning this 
thought over in my. mind brought 
forth the idea of using the small 
Jetex engines-and voila!-eight- 
een models later, we have an aero- 
plane so realistic in flight that it 
has to be seen to be believed! 

Its convenient size, lack of fuel 
odor or engine noise makes it an 
ideal "city" project as it can be 
flown anywhere without the nu- 
merous objections usually preva- 
lent where the buzz of a gas engine 
can be heard. As it is not subject 
to hot fuels and is almost impossi- 

ble to crash, you can spend all the 
time you wish on your doping job 
and know it will stay like that. 
After flying you can put it right 
back on your living room table for 
all to admire. 

The actual construction is really 
elementary. The model shown took 
two hours to build and cost me 
about a dollar for everything but 
the dopes. Of Course, a Jetex 100 
or 200 motor is an additional in- 
vestment, but you won't fly it out 
of sight. 

Starting with the wings and tail, 
glue together two pieces of one- 
quarter-inch by three-inch soft or 
medium-hard balsa planks in the 
length desired in order to be able 
to cut out the triangles economi- 

cally. Be Sure to have the grain 
running away from the fuselage. 
When the glue is thoroughly dry, 
cut to size and proceed to shape 
the leading and trailing edges from 
a high point close to the fuselage. 
Use a sanding block for this opera- 
tion in order to keep the knife edge 
straight. Run a pencil line down 
the middle of the edges of the 
blocks first to'avoid a wavy lead- 
ing or trailing edge. 

These three units can now be 
given two coats of clear dope, 
sanding between coats, and then 
put aside until the fuselage is fin- 
ished. 

Spot-glue together the 'two 3/4" X 

1%'' X 10lh" soft balsa blocks for 
the body. (Continued on Page 78) 



Prefabbed glider for towline operation features "Rih-type" wing with elliptical dihedral; two- 

foot Terror has plenty of performance for its size-provides good beginning for glider fans 

[ I )  Thirty-square-inch stabilizer; (2 )  tissue- outline, ribs set in .easily: (5 )  elliptical out- ( 9 )  elliptical dihedral. Gerald Ritz of pre- 
covered furelage; ( 3 )  wing has 76 sq. inch line; (6) Pylon wing mount; (7)  "Circli- war Chicago Aeronuts club i s  generall~ 
oreo, spon of 24 inches: (4) one-piece wing matic" X-teel furelage; (8 )  offset tow hoots; credited with the development of the wing. 

Our first impression of this new 
Berkeley kit was one of awe-the 
box is more than 3'h feet long, and 
when we opened it there was enough 
balsa crammed in to stock a hobby 
shop! Yes, this latest Hogan is a big 
airplane; it has a wing area of 700 
sq. in., which accounts for its alter- 
nate name of Super Hogan 70. To 
complete the statistics right here, the 
ship has a Span of 67". weighs around 

32 oz., and is designed for Class 
B-C use, with engines from .29 to 
.51 CU. in. 

As with former Hogan kits, this 
one is marketed by Berkeley Models, 
Inc., West Hempstead, N. Y., and the 
plane is a design of West Coast 
modeler Denny Davis. The initial 
Hogan design to gain prominence was 
the San De Hogan, presented as a 
construction article in Air Trails, 
November 1949. It  has been widely 
duplicated throughout the world. 

There are eleven sheets of printed 
balsa, ranging in thickness from 1/16" 
to ?Am, for such members as ribs, 
formers, tips and so On. All these 
parts are neatly die-cut. One item 
builders are sure to like is the shaped 
leading edges for wing and stab. Ply- 
wood is die-cut, and the landing gear 
wire is bent. 

As deserves a king-size kit, the 
plan seems big enough for a table- 
cloth. I t  includes a full-size drawing 
of wing and stab halves, full-size 
fuselage drawing, plus many detail 
sketches. 

The Sandy -Hogan has won so many 
contest events that we couldn't pos- 
sibly list them here. Not only is it 
a success on the Coast, but these 
ships have collected plenty of hard- 
Ware at the Nationals, at the Ply- 
mouth Internationals, and just about 
everywhere free flight is flown. 

The Super Hogan 70 is very similar 
to the Air Trails job, differing maiti- 
ly in some of the construction details. 
For example, the wing now features 
"Hoganamic" construction; the ribs 
are all set diagonally, produring a 
structure that is extremely rigid and 
warp-free. Sheet balsa is used a t  
both leading and trailing edges, and 
together with the three spars and the 
nose ribs, you get a really rugged 
structure. The floating wing tab is 
retained, for Davis considers it essen- 
tial in a ship of this size. He has had 
great success with it. 

The stab is identical in construc- 
tion, though without dihedral, while 
the rudder is built-up and sym- 
metrical, with an adjustable tab a t  
the rear. 

The fuselage is made on a crutch 
and is completely sheeted. A para- 
chute dethermalizer is recommended. 
The plans give full details for in- 
stallation of this essential, and for 
motor mounting, motor cut-off, etc. 
While a K&B 29 with an Air-0  11'' 
prop is recommended, other power- 
plant combinations can, of Course, be 
fitted. They may require different 
degrees of down and side thrust 
from those specified on the plan, 
however. This is a well-engineered 
kit of a ship well known by now to 
every contest-goer. The new design 
has now. become a "standard." 



MADE $Y: 
MTERPRISE 

A proven towline glider design 
with the latest prefab ideas is a new 
kit release frorn Enterprise Model 
Aircraft and Supply Co., Inc., 5107 
Avenue D, Brooklyn 3, N. Y. De- 
signer Jerry Brofrnan Erst Rew a 
glider of this general size and lay- 
out sorne 12 years ago; the little ship 
has been constantly flown and irn- 
proved since. One of the inter- 
mediate designs set an unofficial 

world record of 53 rnin. O.O.S. 
This towliner differs frorn most 

other ships of this category to which 
we are accustorned. In the first place 
it is srnall-span is only 24"-and the 
area is 76 sq. in. The aspect ratio is 
also relatively low-only 6 to 1-but 
this rather stubby wing is extrernely 
durable, and the little glider rnay be 
safely flown in weather that would 
be fatal to long slirn wings. Another 
unusual feature is Seen in the pylon 
wing rnount; in fact, Jerry's latest 
looks a lot like a Half-A. power job. 

The airfoil is very sirnilar to the 
farned McBride B-7; it has an ex- 
trernely high lift coefficient, which 
rneans that it will produce arnple lift 
a t  very low flying speed. This section 
also has a fow stalling speed, and 
the plane will turn very tight circles 
without dropping off on one wing. 
The tow speed required is moderate 
and the glider can easily be pulled 
to alrnost directly overhead, utilizing 
practically all the allotted towline 
length. In really dead air, the 
Terror is said to average 1% rninutes 
per 100 feet of line length. 

The wing is die-cut frorn two 
sheets of 3 /32  X 4" balsa, and is of 
the so-called "Ritz" construction, 
producing a very thin but efficient 
structure. Two inches of dihedral 
are cemeqted in when the panels are 
joined. Covering will add 2" rnore of 

curved dihedral, so that the finished 
wing is elliptical both in outline and 
dihedral, long recognized as an ex- 
trernely efficient set-up. 

The fuselage is a good exarnple of 
reallv modern die-cut construction. 
~ h e r e  is a single horizontal keel into 
which is keyed a vertical half-keel 
on both top and bottorn. Viewed 
frorn either end this assernbly looks 
like a cross; the four edges of the 
cross are "tied" together with %" sq. 
diagonal braces. It is easy to See 
why the designer refers to this fuse- 
lage as "Circlirnatic" construction. 
Die-cut lightening disks are cut in all 
three keel pieces. 

The two vertical keels are held 
firrnly to the horizontal rnernber by 
accurately rnatched notches, so they 
require no jigs for alignrnent while 
the cernent is drying. 

The nose is a solid balsa block and 
hooks are set so that a straight tow 
and circling glide rnay be had. When 
Skysail-covered, the assernbly is 
practically indestructible. 

Conventional die-cut tail surfaces 
of 1/16" balsa cornplete the very 
capable little ship. 

Dyed-in-the-wo01 towline fans 
who believe that no towliner is a 
good towliner unless it is a gigantic 
job are  urged to try a Terror before 
they pass judgrnent on this perky 
little soarer. 

Denny Davism latest kit job by Berkeley features new "Hoganarnic" construction 

- - 
d -.- C- 

\-.-. / 

( I )  Sixty-seven-inch Span, 700 sq. in. wing; dethermalizer recommended; ( 8 )  trap door 
(2)  "Hoganamic" W-set ribs; ( 3 )  built-up, for chute; (9)  fixed landing gear; ( 1 0 )  .29 
1/16" sheet covered pylon: (4 )  built-up to .51 engine; ( I I ) free flooting tob. Plan- 
sheet covered fuselage; ( 5 )  screw-adiust form is typical Dovis configuration which war free flight circles. The Hogon series has 
tob: (6 )  342 sq. in. stob; (7)  parachute has made Denny's name a byword.in post- baen widely duplicated here and abrood. 







.. 1 I i ~ s l g c .  I ~ ~ I I I I I  I I I c  o I I I I I ~ I I .  i I I -  ])(:Ses, tlic. ceiitcr ~ i f  gi'zivity s1ioii1<1 I)e I(rate<l at al)oiit Ilic 30;:: 11ini.k 
I)lc oi  \vitlistniitliiip tlie iiiosc scrcrc sliocks c.iii.oiiiitcrc.tl I)! n iiiotlcl I I c r  f I ~ t r  I .  l'liis kceps tlic ceiitrr of Iiressiirr 
iii its test fliglit ~>ei.i~i<l. . \ c t ~ a l I ,  I I I  i I ~ t ~ i ~ i l i l ~ .  co i l l  tairly iiiiiforiii niicl nllo\vs for effcctive iitilizntioii of tlic c~~ritnil siir- 
I I ~  iisecl tliroiiglioiit \vitlioiit siiffc.i.iiig niiy iiotirc;il)lc los?; so f;ir as fiices. 
streiigtli iz coiicernc(1. 'fliis iiio<lc.l \v;is iiot desigiie<l for coiitest work altlioiigli it coiil(l 

.\ltlioiigli tlie \viiig Irr3<liiig of tlic tii<wlcl grcntly exceecled tliat ~)rol>al>ly I)e (levclol~d. It is aii exl)eriiiiciitnI joli ~vliosc iiiajor piir- 
re<luirc(l I)? ,4..\I.A. regiilatioiis, tlicrc \vas iio iii<licatioii uf its iii- 1:ose is to give tlie iiiodel builcler tlic oplu)rtiiiiity to (il~servc for Iiiiii- 
terferiiig \vitli tlie al)ility of tlic iiio(lel to ~xrrforiii well. Tlie oiily self tlic fliglit ~Iiarncteristics aiid ac.ro~lyiiniiiic reactioiis tliat takc 
tliiiig tliat soiiie iiiodel I>iiil<lers iiiiglit cotisider (letriuieiital \voiil<l l>e ~ilace iii a flyiiig wiiig. .Il<~st iiimlel l>iiil<lers (lo iiot Iinve ecioiigli 
tlic slxrr(l. to wliicli tliey are iiiiacciistoiiic<l-I)iit tvliicli actiially es1)erieiic.e ivitli flyiiig H-iiigs to start off I)? I>iiil(liiig ;i coiitest jol~. 
grc:itly iiiCrcnsrs tlie etiiriciir~ I I ~  tlir nirfoil. Otir of tlir iiiost iiotice- \\'lint t11c)- < I < >  iiecd i >  a firiii little 1ial)y tliat caii tnke it. Tliis iiiotlcl 
:il)lr <litferciicrs iii  tliis iiio(lcl. ;is coiiiliaretl witli tlic avcragc flyiiig serves tliat 1)iirpose. Its reactioiis tri variatioii iii coiitrol arc (I(.tiiiitc. 
\viiig iiiotlci tliat \vc sec, is tlic aI)zcticc of gaiitl!,, ovcr-eiiililiasize~l, wliile its iiilicrciit stal)ility is grc:it eiioiigli so tliat evrii :L Imor acl- 
s\vc~~il>ack aiid rii<l<lers. Tlie iiiiier nileroii.; nre iiiovetl to siiplily jiistiiie.iit will iiot ~)rcnliiic n (lisliearteiiiiig cffcct. 
I)aiik :iii<I tiirii. coiil)le(l witli sitk tliriint of tlie eiigiiir, \vliilr the 'l'<day i;cu.> iis at tlie I>e~iiiiiiiig o i  tlie fi!,iiig \vitig era. .\ltI~oi~gli 
t;iitcr rlrvators are ol>cratc(l iii a iiiniiiiei. siiiiilar to tlie elevatcir of tlie flyiiig \viiig \vas c(~iccive<l iiiiicli Iwfore tlie tylx of crnft tliat 
a ~i~iriii;tl tail nssriiil>l!. It i' to Iw iii)tctl tliat for all practicnl piir- iitilizes stnl)iliriers, it was iiot i.oiisi<leretl practical for n loiig tiiiie; 

tlicrrforc. stres:, \v;is p~it  CIII tlevelol)iiieiit of craft aloiig tliow liii\es 
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iiiitst hear iii iiiiii<l tliat Iic is <lealiiig tvitli aii exact scieiice aii<l witli 
aii esact arraiigeiiienb of forces. I-{e iiiiist learii to overcoiiie tlie 

freak. It is tlie iiext stell. 
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I ORDER YOUR KITS IN QUANTITY 
Buy Them D i r e c t  and Save I 

I yÖuF-fr~eid..- Vou >an aave up t o  Gort. I I 1- 

. - -- 

U S Department of Transportation 

- 
E m ! ? Z ; f : r n  5 0 ~  
vOUOHT CoRSAIR Spruce up! 

Sewesl. most rensationzl <kuclol,mcnt 
i,, rede rnodclsi Plus Siiper-driail 
~>I~!IS C X ~ C I  etmn~.h for real plane 
cnnrlructioii. txilusive. swciallr 
desir.iirgl fiiiinps iniluded. 

$3.50 ench 

M O I Q U l T O  BOMBER 
Continued frorn page 59) 

I ~ l o c k  a i id  Iiavc saiidccl tlic fusclagc wcll .  tlic clevati ir  ai id w i i i g  tips outl i i ic. Placc 
lHUNDEIB0LT P 4 7  I t  i >  liest t o  doilhic tissuc t l ic fiicclanc. i t  o l l  l l ic  plan ai i i l  c i i t  thc cncls off cxactly. 

t l i i is addii ig rcsistaiicc to  rips. I t  w i l l  I l u  1rot cii t  t ra i l i i ig  ctlge at all. M a r k  t l ic  
t i i i ly puiicturr, not  tcar. T l i c  first covcr- poii i t  \vlicre i t  joi i is o t i  the fiiselagc; p i i i  
iiin is p u l  o i i  w i t l i  t l ic gra i i i  o f  t l ic tissiic i t  o i i  t l ic  fusclagc aird add thc rilx aiwl 1 
r i in i i i i ig  Ici igt l iwisc o f  t l ic f i icc la~c.  hpar. .I rili o f  1/32" slicct is hctit t o  t l ic 

i t  oiic coat o f  dope. N o w  adcl t l ic sccuii<l i lcvati i i .  ovcr  t lw cnvci.iiip. W l i c i i  you I 
i \Vater d o p  t l ic first covcr i i ig  ai id g ivc slialic 01 t l ic clcvator rili aiid gliiccl oi i  t l ic , 

rovcr i i ig  w i t l i  t l x  g ra in  riiiiiiiii~ I w r -  Iinvc l i i i i>l icd ~ ) i i t t i i i g  t l ic r i l is  in, saii(l t l ic 
iwiidicular to  t l ic first. \Vl ici i  t l i is i o i~ t l i i i c  :iii(l rovcr  it. I f  <Icsirc(l. a si i ial l  
fiiii>liccl, g ivc t l ic  fiisclagc scvcral r t n l s  1:iIi oi :iliiiiiiiiiiiii iiiq hc gli ict l  <in 111- 
(I: dope to  s l i r i i ik  thc covcr i i ig  ilriiiii t ixl i t .  i.itclrlrr f i l r  circlc. 

A f te r  yo i i  I iavc fiiiislic<l ci ivcri i ig t l ic T l i c  \<in:: is r a t l i r r  i i i i i isi ial iii coii- 
fiisclagc, yo i i  cai i  coiiiplctc tlic <Ictlivr- >t i i i i t io i i .  I j c  si1i.c yo i i  i i i i<lcrstai id t l ic 1 

1 M.ODELERS ! ! ATTENTIOR ! ! I 

IDEAL KITS..ive you 

BALSA 

1/16~2x12 3 for 91 

1/16~2;17 4 for 19c 

1/16i2x19 3 for 15c 

1/32i2i20 3 for 15r 

3/32112dO 3 for 18c 

i i ial izcr. Takc  thc pat tcr i i  g ivc i i  iii t l ic i I ra \ \ . i i ip  an<l i i istr i ict ioi is I>cforc yo i i  ( 
11laii aiicl tracc i t  o i i  t l i i i i  a l i i i~ i i i i i i i i i .  C i i t  4 a r t  cr>iistriictiori. T l i c  first i t c p  is cut -  i 
i t  out a i id  k i i d  ovcr  t l ic top o f  t l ic  ftisc- t i i i g  out  t l ic ril>s. T l i c  .l/64" r i l is  n re  not / 
jage so t l icre is a i l  cqi ial ai i loui i t  o l l  ca<.ll so i l i l l icir l t  t o  ci i t  as niay scciii. 

I 
- I 

m 
I HAWKER TYPHOON 

1 , ~ , , , p / , ! , .  r / , , t , h )  ( . o td : , , , ,  l , l , .  COCKPIT CONTROLS ! siclc. T l i e  11i11qc o f  tlic ~ ~ ~ ~ t ~ i c r i n a ~ i z c r  a i i  accuratc i i ictal t c i i i ~ ~ ~ a t e  s ~ ~ o i i ~ ~ ~  lx I 

I 24 I N C H  FLYER I 
I , --- . - I 

m 
I CURTtSS TOMAHA 

50 I N C H  FLYER I - $2.00 CI I 

IB" mim 
1/16a1/16 34 for 1 G  

1/16~3/16 2Ofor 10c 

1/1&1/4 16 fw 10s 

3/3211/4 12 for lG 
1 . 1  m Ir. ln, 

Rap sl iould I>c al iout iiirli away I ron i  
the rucldcr. T l i c  arn i  o i i  tlie t i i i icr gnc5 
ovcr thc flap ai id keclis i t  flat agaiiist t l ic 
fusclage. Whc i i  t l ic t i i i icr <lisciigagcs 
f ro i i i  t l ic flap, t l ie coiii~>rcssc<l h l i r i i i ~  
raiscs tlic f ro i i t  ei i i l  u p  al>oiit .!$ iiicli, 
\vliich is cnougli for tlie t i i i i c l  t i i  catcli i t  
a i id  pusli i t  asaiiist t l ie rudclcr. T l i i s  
Iilaiiketc o i i t  t l ic ruddcr a i id  caiiscs i t  t i i  
<lesccii<l. I I i a w  i icvcr l ind a brokc i i  
nicnlcl f r o i i ~  t l ie sliock o l  laii<liiig. M'c 
I>clicve t l iat t l i is is tlic siiiililcst aiicl siircst 
~ le t l ic rmal izcr  yct. 

1-ct's h i i i ld  tlie ta i l  i i c x t  ai id gct  i t  at- 
tacl icd to  t l ic fusclagc. T l i c  outl i i ics o f  
tlic rudckr, clcvator, aiicl tvi i ig tips a rc  
I>uil t  h y  beiidi i ig t l i i i i  str ips ali<iiit a fori i i  
cut f ro i i i  an o ld I ioard o r  ply\\.ood. T l i c  
l o r n i  is just 3/16" si i ial lcr a l l  aroi i i id t l iai i  
t l ic fiiiislicd outliiic. Soak Uic 5/32" s 
1/16" strips iii Ii i i t  water fur n f r w  
miiiutcs. Takc  t l ici i i  out o f  t l ic wa t r r  oi ic 
a t  a t ime and I>cii<l t l ici i i  aruuii<l tlie iuri i i .  
W l i c i i  fiiiislicd, yo i i  slioul<l Iiave a n  oi i t- 
l i i ic  5/32" r 3/16" a l l  arouiid. Piii t l ici i i  
and le t  dry. T l i c i i  takc apart aii<l glue 
thcm togctlicr, put t i i ig  t l icni on t l ic f o r i i i  
agaiii. r>« i io t  saiitl aiiy o f  t l ic oi i t l i t ics 
to  s l i a l r  I>eI<irc thc r ihs ancl spars arc 
gluc<l in. Ci i t  b i i t  tlie clcvator ril):, fi-iiia 
3/64'' slicct aiicl gluc t l ic i i i  iii. Ci i t  
iiotclics i n  t l ic  top sidc of t l ic r i l is  t i ~  nc- 
coiiitiiodate the "Y spar. T l i c  "Y 
spar iii tlic stabilizcr ic very csccntial. 

Take  t l ic ruddcr  outl inc whic l i  you 
coiiiplctcd at t l ie saiiie t inie you formed 

iiiadc. Trace aroi i i i<l t lw  tciiiplatc n i i  tlic 
3/64" spriicc sliects. Cu t  tliciri o i i t  ai id 
saiid tlicni. T l i c  \vi<lt l i  o f  thc l i t i lc .;liiiiilrl 
I I ~  jtist as n ra r l y  as posii l i lc t t ~  3/X" at 
t l ic f ro i i t  a i id  1/4" at t l ic rcni-. T l i i s  w i l l  
I>revci i t  tlic r i l is  froi i i  cracki i in iI tlie I i i i lc 
is tiici si i ial l  aiid t l ic spar3 are forcccl in. 
T l i c  118'' X 1/2" ti-;iiliiig ctlgc is i iotcl icd 
1/16" to  r c < ~ i v e  t l ic rilis. T l i i s  is vc ru  
licccssar).. f i ~ r  i t  \voiil<l crack away t r < ~ i i i  
tlic ril>s i f  i t  werc I iu t t  juintc<l. P i n  t l ic 
11-ailiiig c<lgc <Io\\.ii a ia l  glue a l l  t l ic r i l is 
i n  cx rcp t  tlii>sc a t  tlic tili, aiicl put  tlic 
sliars in. 1)iiii 't g l i ic  t l ic  stiars iii as 
you g o  aloiig. P u t  I io t l i  spars in, l i i ic  
i i p  thc r ihs :iiicI t l ici i  gl i ic i n  t l ic sliars. 
Glut thc tips o i i  aiicl add t l ic t i p  rihs. 
\Vl ici i  dry, takc i t  ii11 a i id  c i i t  tlic juints 
\vlicrc t l ic di l imlral starts. G ivc  t l ic 
butt jc,iiits a pr in i i i ig  coat o f  g l i ic  an<l 
r i i b  i t  in. T l i i s  w i l l  givc tlie gl i icd jo i i i t  
i iu i re  s t r c i i ~ t l i .  C u t  out  t l ic  di l icdral 
gussrts a i id  gluc t l ic i i i  iii. W l i c n  you 
Iiavc saiidc<l t l ic \viiig. g l i ic  small picces 
o t  cri i iol i i ie ovcr  t l ic dihedral joiiits. 
LVlwi i  t l ic w i i i g  is covcrctl  tlie c lu t l i  is ui i- 
iioticcal>lc, hut  tlic strcngtl i  addcd is 
aiiiazing. Cover t l ic w i n g  w i t l i  tissiic 
ai id thc cci i tcr scrt ioi i  w i t l i  bainlmo Paper 
ovcr  tlic tissiic. T l i i s  preveiits ruhher 
I~ai ids Irani l i i i i ic iur i i ig  tlie tissuc. W e  
cuvcrcd t l ic  <,rigiiial i ~ i o d c l  w i t l i  yellom 
«ii tl ie w i i i c  aiicl clcvator ai id I>lack o i  
t l ic  f i iscl; i~c aiicl rit<l<lcr. T l i i s  culoi 
sclienic togctl icr w i t l i  i ts  cleaii l i i ics g iv i  
i t  a vcry siiappy appearance. 



NEW entry into the field of miniature 
gasoline engines is the Circle "30." I t  is 

manufactured by the Laskin Manufacturing 
Co., of Ealtimore, Maryland, and was designed 
by Gene Laskin, formerly an NACA researcli 
and development yo+erplant engineer. The 
Circle "30" is an exc~ptionally light and coiii- 
~ a c t  i~ower~lant  and should Drove extremelv 
&uiar when it becornes better known. ~ i l  
during our tests we found it to be a depend- 
able, smooth running engine, very easy to Start. 

With a bore of .750 and a stroks of .678, the 
displacement is .299. The bare weight, includ- 
ing gas tank, is only 6 oz. Rated horsepower 
is 1/5. It features twin intake and exhaust 
ports and is a crankshaft rotary-type, 2-cycle 
engine. Due to its high compression ratio, 9.5 
to. 1, it operates equally well with ignition or 
glow plug using a regular 3 to 1 gasoline and 
oil mixture. . 

The cylinder, crankcase, connecting rod, 
crankcase rear cover plate, and propeller thrust 

e aluminuin alloy 

KEY T0 NUMBERS 
I 4 i l l e r  cap. 2 4 u e l  line. 3+x- 
heust stack. &Piston. 5-Cylinder 
rlecve. M y l i n d e r  head. 7-Jpark 
plug. ü-Spring mtainw. 9-Wrirt pin. 
Iü-lntoke bypan. I I-lntake. 1 2 -  
Purh buiton [ fw  rolderlus .wire connec- 
tion). 13-Spring. I C T i m e r  polnia. 
1 M u e l  tank. I b B a c k  cover. 17- 
Mounting Flonge. I E-Connecting rod. 
l-rankcqse. 20-Rotaq valye. 21 

D-.. b), L.. %'.W 4 e e d l e  valve body. 22-Timw ann. 

2f-Timer houring. 2 U a m  follower. 
2-am. Zo-Crankrhaft. 









AT'S "A-M-D" Contest 
You Ure not required to build n 
model in this contest! All you do 
is submit detailed 3-vi-ew drawings 
of yo-ur favorite "brain-chilä." These 
should be not less than 8 by 10 imhes 
and must contain infmmation on 
wing areas, spans, fuselage length, 
center of gravity, weights, power 
used and the like. AT will select 8 
outstanding designs to be presented 
in 3-view form. Payment of $5 will 
be n~ade for each one published. The 
top design in each special category 
will be built and test-flown by AT'S 
design research team; upon comple- 
tion of the tests the model will be 
given to the winner. The category 
until May 1, is .19-.35 stunt models; 
until June 1, Half-A Speed. 

Be you a newcomer or an old- 
timer, balsa gliders will give you 
most fun for your time and money. 
About a half hour of work, and 
you can be out there, hunting for 
thermals. 

Some might say that power ships 
get up much higher than gliders. 
Have you ever tried a true cata- 
pult glider? Using 20 strands of 
1/4" wide and 60" long rubber, you 
will need some sort of smoke in- 
dicator to show the glider's path 

and its position when it gets up 
there. It  just about disappears 
from sight. There are many ways 
in which you can duplicate power 
model performance with gliders. 

And a field which has not even 
been touched by the model builders 
is the building of scale gliders of 
proposed models. As long as the 
C.G. on the scale glider is in a 
similar location as the C.G. on the 
finished power model, the flight 
characteristics will be similar. The 
angular setting of the wing an& 
stabilizer will' thus be automatic- 
ally determined on the scale glider, 
although the airfoil may not be 
similar. This may work out for 
glide conditions, you may say. How 
about power? Very simple; just 
launch it at a higher speed. And 
to duplicate the torque, place clay 
weight on left wing tip. 

Shown here are nine glider vari- 
ations representing practically 
every known configuration for bal- 
anced flight. By trying them, you 
may get an idea what to expect 
from each type. You will find that 
you can launch the standard 0-0 
design (wing set at zero, stab set 
at zero) and it will take all the 
power, you can concentrate on your 
fingertips. But try the Same thing 

on the flying wing model, and 
you'll quickly See the differente. 
While 0-0 will cliqb like a rocket, 
the flying wing will shed wings or 
loop several times. Right here 
sense the lesson: if you are plan- 
ning a flying wing, do not use as 
much power on it as you would 
on an 0-0 design. 

The history of the contest of 
hand-launched gliders goes back 
to around 1927; a 17-second flight 
was practically a record, and many 
contests were won with time even 
lower than this. As the model 
building and flying movement be- 
came geared to the general avia- 
tion upheaval after Lindbergh's 
flight, the glider event was one of 
the, most popular features of the 
day. And so, by sheer number, the 
design of the hand-launched glider 
gradually began to change until 
now we have the long moment arm 
and the 0-0 setting. 

What really gave the hand- 
launched glider a major boost was 
the development of the 'basic 
launching procedure. The pre- 
1927 system was to hurl the glider 
into the air somehow and hope for 
the best. The New York Aero- 
nuts did probably more than any 
other group to develop the basic 



launching technique. The idea was 
to have left turn adjustments on 
the glider, and then launch it into 
a right turn. This allowed a 
powerful side arm throw. By hold- 
ing the model almost vertically, the 
initial high speed was dissipated 
in a climbing right turn instead of 
a loop. The left turn adjustment 
tended to Open up the right turn, 

, and so produced a safe climbing 
condition instead of spiral dive. 
Once the model reached the peak 
of the momentum, the left turn 
setting took over. 

In the early days thermal flights 
were rare because we did not get 
the glideis high enough. So, any 
kind of a system that would get 
the models higher, helped in rais- 
ing the records. The "sidearm" 
launching system helped us attain 
altitude, and it is still used, in a 
modified form. 

In the early days we tried all 
wrts of wing and stabilizer lay- 
outs, looking for something that 
would work better than what we 
had. Any time a certain design 
showed a promise, it was thor- 
oughly explored. Some tried the 
canard type. This type of model 
had a very flat glide when launched 
gently, but it could not be throwii 

high without rolling into a spiral. 
It  had too much looping action. 
Thus, the initial inertia was not 
converted efficiently into height. 
Any model having angular differ- 
ence between wing and stabilizer 
will differ under power and in a 
glide. The glide may be smooth, 
but power may produce loopinq. 

At one time the tandem glider 
was Seen more often than now. 
But that was when contest times 
were not so high. Two wings seem 
to offer more lifting area. But the 
model itself does not lend itself to 
high power. Perhaps too much 
total drag, or some other aero- 
dynamical condition. Also, it Te- 
quired fairly large circles. It  would 
tend to spiral-in on sma.11-circle 
adjustments. Therefore, a tandem 
may give you fairly decent time in 
a, calrn weather. But for thermal 
flying, a tight circle glider is 
needed. 

The first real thermal hunter 
was the sweepback glider devel- 
oped by the New York Aeronuts. 
Using the side launch, this glider 
gained about 30 feet. But it was 
capable of very tight turns, and 
thus picked up whatever ground 
thermals may have been around. 
Now that we know more about 

model aerodynamics, we can more 
or less analyze this design. 

At 'that time we gave the sweep- 
back the credit for this tight cir- 
cling characteristic. Why we had 
the impression, we do not know. 
What the sweepback actually did 
was to make the model very short 
coupled. This short coupling, and 
using angular difference between 
wing and the stabilizer, are a per- 
fect set-up for tight turning. The 
glider retains a certain amount of 
stability in the circle, and it is not 
sensitive to upsets. But this de- 
~ i g n  is not recommended for mod- 
ern coriiest flying. What can you 
40 with 30 feet? 

Tlying wing gliders always in- 
trigued the model builder. If you 
have a slope in the back yard. try 
a flyirig wing while a gentle breeze 
is blowing. The trick is to find a 
wing which will just rise on the 
slope wind. The flying wing defi- 
nitely cannot take any kind of 
accelerated launching. That is. un- 
less we can somehow fold its wing. 

It is surprising that so many 
model builders by-pass Jim Walk- 
er's folding wing mechanism with- 
out giving it a try on their own 
design. A flying wirig version is 
shown. (Continued on Page 79) 





The first Clipper Chisai built by the lwata Brothers in Tokyo; Chisai i s  the English pronunciation of the Japanese characters meaning "tiny." 

i When word filtered through from Tokyo that Dallas B. Sherman, 
the poppa of Pan American World Airway's PAA-Load event, 
had designed a ,  model for the '51 payload competitions, great 

Clipper interest was evidenced over what "ole DB" had produced. 
Here is the outstanding PAA-Load designs by the man who 

-dreamed up the event. It  has been successfully flown by various 
Japanese modelers and comes in time to make the U.S. meets this 
summer. Mr. Sherman's own comments on the model follow: 

"Wing, stabilizer, and rudder are entirely conventional and 
need no explanation beyond the drawings. They may be covered 
by materials at  the builder's option. We used silk because it is 
cheap and plentiful in Japan, and adds strength. The frame 
structure is strong enough to take it. Test flights have indicated 
no changes at  all that should be made in these surfaces. 

"The fuselage is a little different from the run-of-the-mill. In 
design, it is an attempt to get the rectangular section required for 
the PAA-Load 'occupant' and at  the same time 'fade' the re- 
mainder fuselage into a shape more streamline at the high angles 
of attack at  which the model actually flies. It  is assumed that a 

free-flight model.in competition never actually flies 
'level' and therefore 'straight line' streamlining is 
of little or no real merit. More effective 'climb and 
glide' strearnlining of the fuselage is theoretically 
possible, but here we compromised for structural 
simplicity and lightness plus a deepened belly to 
assist in anti-spiral characteristics. 

"In building, construct the crutch first. Leave 
By DALLAS B. SHERMAN the crutch on the working surface and build on the bottom of the 

fuselage inverted. The top of the cabin may be built separately 
and glued on as a unit. Then fill in the top fuselage structure from 

From far-off Tokyo comes a cabin back to front of stabilizer position. Note that the landing 
gear is installed while fuselage is ,being built in order that the 

new contender for PAA-LOAD lower center nose brace may be attached to the landing gear ply- 

honors designed by the man wood mount. 
"A desirable refinement is to trim all of the intermediate tri- 

who originated Pan American angular buikheads to concave shape; this gives a more pleasing 

World Airways' model event 
cover appearance by preventing the cover from sticking to the 
bulkheads and also cuts some structural weight. Silk covering is 
recommended for the fuselage because (Continued on next page) 
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1 THE MODEL WlTH P 

NEWS C E-L-JUSTI I 
I 
I 
I Ainimount 

Test ond breok- 
i n  s t o n d  t h o t  

clomps engines 
up to .19 dis- 
plocement in  
0 few sec- 

ondrl Mode of selected hordwood with od- 
I justoble clomps ond locking pins. 
I Only 

1 test ond breok-in stand. Locks up I 
1 ony engine in o few seconds. I 
I Holds it from pulling out while 
I revving up." . . . . . . . . . . . . . . . . . . .  

I E-Z-OPEN 
ISMALL PARTS I 

I Easy-view cleor 
1 plastic case with 4 

I compartments 
with individ- 

1 ually opening I 
ond lotching Covers. Prevents mixing porls or 1 
spilling entire contents. Sixa approx. 
7" X 2". . . . . .  ,, 5 0 c :  

FAMOUS E-Z- JUST I I PLASTIC CONTROL HANDLES I 
Choice of "Siondord" 3 3 0  Ib. test coblel 

leader or "Hol Rock", minimum 
test 1 5 0  ~bs .  . . eo. 85c!  

Clipper Chisai 
! (Continued from Page 79) 
I 

" (4) Power wiih ayload. First test 
Rights should be maxe by hand-launch- 
ing over soft ground, preferably grassy. 
This is to reduce damage in event of 

i power-on stalls near the ground. If the 
model shows this undesirable tendency, 1 correct with downthrust (we put about 

, 5 degrees into the test model by adding 
spacers back of the two top mounting 

1 bolts) or by increasing left turn (the 
rudder trim tab is sufficiently effective 
for this), or a combination of the two. 
The model should climb in left circles 

I about 100 feet in diameter and glide in 1 left circles of considerably larger di- 
anieter. 

) "-Nhen satisfactory !iights are secured 
1 by hand launching, bring the model 
I back to hard surface for R.O.G. Raise 

the tail and push; if i t  will roll fairly 
straight (or preferably with a tendency 
to turn right) for as much as 8 feet, 

5 take-offs will be no problem and no 
fudging is necessary. 

"The original model was tested in 
, solid overcast weather (no thermals) 
' with light variaS!e breeze and tempera- 
i ture about 45 degrees F. Fuel was 1 Power Mist in the tank, but a.specia1 
1 Japanese brand of kickaboo juice was 

squirted here and there into the open- 1 ings just to get things started. The 
rnodel is extremely stable and makes i snap recovery from unusual positions; 

i ~t actually did a couple of tail slides 
I in power stalls (before we got around I to the downthrust and left turn settings) 

with no tendency to,fall off on a wing 
or enter a power spiral. 

' "The one surprise of the tests was 
the appetite for downthrust which the 
design on paper did not seem to call 

1 for. The one dangerous attitude was 
i determined to be a steep right turn, 
: which does bring the nose down'into a 

power spiral headed for trouble. 
"Unfortunately, we were a little 1 ctingy with tank capacity. so no data 

on 20-second engine run flights is avail- ' able. With 15 seconds engine run, 
R.GG., payload aboard, the total en- 

i durance clocked in at about 75 seconds 
! each for .a half dozen consecutive 
: flights. Clipper Chisai has been lots' 

of fun to develop, and she's even more 
1 fun to fly." 
I 

! It's not just 

I Professionally 
1 trained Navy people are serving through- 
I 

I out the World. 
I See your Navy 

recruiter or call 
tol I-f ree 

1 800-841 -8000 
(in Georgia, 

I 800-342-5855) 

' 159.6 M.P.H. 

I AWAUDED MONTHLY 

I for best. confirmed s eed fli hts with 
HELL-RAZOR in a a s s  A-%-=-D 

HELL-RAZOR TROPHY AHHUALLY 
1 for best. annual fllght with HELL-RAZOR. 

Separate Trophy for each class 

1 Redi-Carved 
i fuselagea have 4 to 6 iiours car- 

vlng timei Magnincmt. super- 

I detailedi FInest values in the 
4eld 1 
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' MlNlATURE SOLIDS $1.25 EA. 
VockcWulf 190 Jrp Zero 1 psi~Ji- y;m~;;?:, %f&~;~~;~&.~,~ 

I - DELUXE GlANT SOLIDS 
' hlost ahove s l l r ra i t  avallable a lso- In  larller waled klts 
, f ~ m  ra .SO.  Complrte 11% wlth order. 

Edo Dea- balas cov- ' FLOATS YYG.~%$GY EZiS $ 1850 
plan*. CornTi. Klt.  ~ TypE-.\f.4TIa Oh'ili?lLq FU!Pd (3'0 C.0.D.) 

1 3087 Thlrd Avenue. New Yori 56. M. Y. 
, - 

DARWIN 
SHAKE-PROOF TANKS 

A tank for evcry plane and engirie size 

SPECIAL 0 
I OZ. „&D 

All tanks constructed of hot fuel proof 
brass. 
All tanks soldered so they will not shake 
loose at tht tube or seams. 
Sold onl at Your Dealers. Distributors' 

~ampres and Discounts on Request 

DARWIN MODEL AIRCRAFT CO. 
Ann Arbor. Mlchlqan 

I 1546 W. 64th ST. CHICAGO. UL. 



(Continued frorn Page 55) 
The body could be turned on a lathe. 
However, as it is rather small, too much 
diff~culty should not be encountered if 
done entirely by hand. If lathed, be 
sure to use high speeds and sharp gouges 
and skews, otherwise tearing of the 
wood will result. Sand and clear-dope 
while still on the lathe and don't forget 
to use fme grades of sandpaper at ali 
times. Nurnber 350 or 400 Durex wet or 
dry is all that is necessary on soft balsa. 
Before splitting the blocks for hoilow- 
ing out, be sure that the two coats of 
clear dope are thoroughly dry. This 
will keep the thin walls strong and they 
will have less tendency to Warp. Care- 
fuliy gouge the inside to a thickness of 
about one-eighth of an inch. Hold the 
shells up to a light now and then to 
be sure you are not getting it too thin 
in places. Now sand the inside and give 
one coat clear dope. Note the shape 
of the Jetex rnounting screw holder. 
Carve frorn a medium or hard block of 
scrap balsa. Split the block on a straight 
line along the side and irnbed the 
mounting screw, making sure it is per- 
fectly straight in all directions. 

Glue the top half over it and when 
dry, glue the cornpleted block in place 
on lower shell. Now glue the two shells 
together and set aside to dyy. The 
plans show this installation for the 
Jetex 100. If you are going to use the 
200 Jet, lower the mounting screw iine 
one eighth inch as shown on the plans. 
Also glue mounting block further for- 
ward one-half inch. You will have to 
fly without the hatch in place when 
using the larger jet. 

You can now very carefully cut the 
three slots to take tail and two wings. 
Cut wing slots so that top of wing-slot 
is just a t  glue joint of the two shells. 
Give tail slot a two or three-degree 
offset; or if you wish, you can glue 
the tail dead on and put a quarter inch 
offset on rudder. 

You can now assemble entire model, 
checking frequently that the three units 
are in line. Add bubble canopy. I have 
used solid balsa ones on rnine as this 
particular size is not available ready- 
rnade in Canada. Give all joints a second 
coat of glue, then let dry before sand- 
ing all over lightly. Fill any nicks with 
filler material and sand again. 

Now, for a super-gloss finish. Any 
high finish, as you probably know, 1s 
impossible without a smooth base, so 
let's start with six good coats ,of Duco 
Primer. When dry. sand this with #350 
or #400 wet or dry Paper, using water. 
You should continue sanding until i t  
looks like du11 glass. Now apply a t  
least fifteen coats of silver dope. This 
is much easier and quicker than you 
rnay at first think. Because the dope 
should be the consistency of water. it 
will dry almost immediately. In fact, 
you will find it will take at  least four 
coats before you can Cover the primer 
coats to a point where you can See 
the change in color! Therefore, your 
dope should be rnixed to a rninirnum of 
of 40% color dope and 60% thinners. 

It  will dry very quickly but be sure 
it is dry between coats or it will never 
dry properly. I t  is, therefore, wise to 
wait about five rninutes between coats. 
Apply with a good quality half-inch 
br+h. Mask off the, portions that are 
pamted du11 black in front of bubble 
cano y and give one or two coats. Ap ly 
decak. The secret of a high-ggss 
finish when using silver dope, is to apply 
three or four coats of clear dope at  this 
point and to rub down these top coats 
instead of rubbing the actual silver dope. 
Do this rubbing down after letting the 
clear top coats dry for a t  least 48 hours. 
Using a fine rubbing compound, bring 
to a. super-gloss finish. Automobile wax 
(silicone type) may now be applied, 
highly polislied, and the painting job 
is finished. 

With a sharp knife, carefully remove 
engine hatch underneath and try your 
Jetex engine. The model can be flown 
with or without hatch in place, if using 

I Easy-Teuild Struct-0-Speed Flying Modslil And no wonder-thsy're topi 
in volubwss of conitruetion-and Oyobilityl 

I 
uriar.) 
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M-J-AERONCA SEDAN 

F6FOKKER P8 ~i - 

K-2-PIPER CUB 

M4-BEECHCRAFT 
BONANZA 

-5-MLLANCA 
CRUISAIR 

I 
K-J-TAYLORCRAFT WFW, 

F-1 2-MONOCOUPE M-6-ERCOUPE 

1 COMET 
Send 1 0 ~  for illusfratd cotalog rhset. 

Alwayr use C O M  CEM€NT and CO- W P E .  

MODEL HQBBYCRAFT, INC. I 
1 1 2 9  W. 29th dtreet C H I C A G O  16, I L L l N O l S  I 

Model B u i l d e r s  F i r s t  C h o i c e  
with Spesd Precision Power 

SPECIFICA,IONS The "R. B. Special 29" claims the dis- 
fml --M tinct advantage of being 100% custom, 

precision built. By machining high 
-: m grade materials to perfect exactness 
mr: we give you the best in an engine that 
awbLin a l l  money can buy. Rugged construction. 

Eacb engine is fhoroughly tested at 
factory before shipment. 

Rogufition Discounts io Dsafon $1 6 . 9 5  CENTAVE MANUFACTURING CO. 
SEE YOUR DEALER 15209 ASPINWILL AVE. CLEVELAND 10, onlo 
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eliders alone without anvone to hold 
the rnodel;- 

We have a theory for the .0-0, lon 
rnornent arm, 80% balance glider basei 
on cizculaz airflow. When a rnodel de- 
scribes any soit of a curving path, the 
airflow changes on the model. And this 
change is such that the stabilizer 
a rnore positive flow than the wing. 
result is that the stabilizer brings the 
wing into lower angles of attack. This 
reduces the lift, which may be exces- 
sively high'if wing is held to the origi- 
nal ,glide setting, and thus prevents 
looping. The drag is also reduced. 
Hence, whenever a glider, or any other 
model is in a curving path. the circular 
airflow changes happen. And the 0-0 
settine takes advantare of this fact verv 
quickry. 

In the case of the hand-launched 
lider, you will notice that no matter 
ow it . .  is launched, the clirnbing path 

is curving. In sorne cases, it rriay, be 
an Open helix, while at  other tirnes, ust 
,a half spiral will bring the model to 
the top. In case of sweepback, the Set- 
ting was not 0-0. To obtain low lift at 
hi h Speed, it had to make srnall or 
ti %t circles or loops. 

%he trouble is that the very setting 
yhich gets the 0-0 glider up, prevents 
it from having glide turns tighter than 
we now have. In fact, the glider should 
be adjusted with the wing flying as 
level as possible. It is the banking that 
brings about the downfall. You can ex- 
perirnent with very srnall dihedral and 
rudder so that skidding turns could be 
obtained, or use a flexible stabilizer. 
The problern is now clear; reduce lift 
during the high power launch, and 
bring it back to regular glide angle 
after the model reaches the top. 

You can See why the glider can rnake 
or.'.y one certain size circle. If ou try 
to ~ighten it, i t rwil l  Spin in. 1yiddling 
witli adjustments will only give you 
hairline stability which may pop the 
wrong way in a thermal. The best cure 
is to find and be satisfied with a bit 
larger circle. 

Constzuction Hints. A great deal of 
Ai ht perforrnance will depend on the 
ba%a used. Lightness. of course. is irn- 
portant, but itrength should not be 
sacriilced. Stress loads durine the hand- 
launching period are v e r y  high. Of 
course, it differs frorn one man to an- 
other. 

All stock should be quarter-grained. 
Other grains tend to produce Warps 
after the model is rnade, and especially 
under darnp conditions. 

Airfoil shape is important. Not so 
much as to lifting qualities as to the 
importance of having a uniform sur- 
face, and so reduce drag to a minimum. 
Lift and' drag determine how long fhe 
model is. going to stay up. If you in- 
crease lift and reduce drag, you are 
doing the right thing. 

While assembling the glider. be liberal 
with the cernent. Not only at the junc- 
tion point but for a distance away frorn 
it to form a cernent skin. The major 
launching load is a t  the root. By having 
a cement Skin extend about an 1" from 
the Center, you form a socket-like con- 
struction for the wing. and transfer pin- 
point loads over much greater area. This 
sarne reasoning applies to tip dihedral 
joints. In fact, if you want to be sure. 
use bandage over the joints. This may 
be especially desirable if you are just 
starting gliders. 

Finisl~ing. The balsa surface definitely 
needs some sort of a finish. Without a 
finish. the balsa will be subjected to 
all atmosphere changes. On a damp 
dav balsa will actually rise in spots. 
~1 i8 ther  fnct is that '.fuzzU must be 
removed or "plastered" to the wing. 
The finishing will depend on how much 
extra weight can be used for finisliing. 

On indoor gliders. the finish should 
be Light. One way of doing i t  is to run 
a stream of castor-oil-treated dope 
along the Span. and then spread it with 
fingers as much as possible. Keep on 
rubbing with fingers until the dope 
dries up. In this rnanner. the Solution 
is forced iiito the pores. Also. the sur- 
face rernains smooth after application, 

1 I THEY'RE FAMOUS \ 1 
TOP FLITE 

JIOTIME Conttruotion Flash photo of 10 YI. O I ~  Dovs Axsli~d W 
I h i .  ?mdlIlS~ ing his TOP FLlTE JlGTlME "Roscol-18." 

I They're GUARANTEED ta 
OR YOUR M O N E Y  B A C K !  

It's amazing what JlGTlME Construction does for fellas who have never 
built a model and flown i t l  Dozens of boys, many 6th graders, made 
repeated tests of Top Flite's JlGTlME Construction. Most of these boys 
had never before assembled a flying model. What happened? Test after 
test proved that each boy completed his m o d e l d n d  each model flew! 

If you are in 6th grade or higher-if you Want the double thrill of com- 
pleting a model and flying it-get busy today. Go to your model dealer, 
pick out one of these TOP FLlTE JlGTlME models and be sure to follow 
the simple step-by-rtep plans. We guarantee you'll have fun building 
your model and that the completed model will fly or your money back! 

1 BEAUTIFULLY DETAllED SOLID MODELS 
., . . - ."owr;,,~s ..Y..-" 

ri 

FBF BEARCAT . . . $2.75 

British Spitfiie $2.75 P-51 Mustang $2.75 
FW-190 Focke Wulf 2.75 F6F Hellcot 2.75 

I P 4 0  Worhowk 2.75 P-47 Thunderbolt 2.95 
F4U Corsair 2.75 P-38 Lightning 3.50 

ME- 109 Mesrersrhmitt $2.75 

Aik  yovr d.ol*r for "Oyna-Mo". If h* rannot iupply 
you rrh. vi dirsd, *nrlosing rhuk or monsy ordsr 
plus 1% ior porking ond pouoge-no C 0 D's 

Metal Speed Pan for McCoy 29, Dool- 
ing 29 and McCay 19. Lightweight 
and duroble. Completely drilled and 
tapped, bolts furnished. No machine 
tools nseded, easy to polish. Detail4 
instrudions with each pan. 

Class B designed for 1 %'I spinner. 
Clou A designed far 1%" spinner. 

Now Monufactured By 

GENERAL MODEL MFG. CO. 
Bor 3001 Eostwood Stotion 

Atlonto, Ceorqio 



I You've always wanted this giant =Je mod- 
el - get it now, for ChriPtmas! It's the 
most popuiar BIG aa le  model flown toäay. 
F& all m o t m  over A. Control or free flicht. I I 

HERE'S OUR NEWEST 

IT 'S AN "OLD FAVORITE" 
A realistic 2-ft. Span flyiig scale model 
of the piane that twiee won fame! It's 
World War 11's best known fighter, m d  has 
founht in Korea too! Rubber or PPS motora 

_ ~ M Y S A U Q I Y '  

"~c~."aidk krL h 2 
Amazing fl ' g models (fies to beat the 
band) oi tg m stery craft of the 20th 
century. ~ u s t  tKe thing for an unusuai 
gift. and fot disc - wing experiments. 

toundingly fast carrier jet fighter. Blg 
Zft. rpan. Easy built - up constniction. 

Sn, 1& (D. C b v . b d n  irr, I h k d  
n P-W W. I-h. d i ~ k  Y.- d.b. MU. 
img 4 .rdknonihlp ÜIh .drr V u ' U  non). 
Ihm*", Iiari i..ln. W 



W AR, with its trernendous develop- 

ment in aviation, has  also brought 

important changes in design und construc- 

tion of rnodel airplanes. This new Megow 

"Jap-SIapper" Gas Model is in every way 

a product  of foday.  Entirely new  in 

design, it features Megow's new "Victory 

Construction," with interlocking plywood 

formers and fully gusseted joints . . . a con- 

struction of great strength, yet light as bal- 

sawood, and using regular model cernent. 

Megow's "Jap-Slapper" einbodies revo- 

lutionary ideas in model building, gainad 

from real aircraft construction: It is spe- 

cially designed for contest work, und not 

only meets all the problems of the modcl 

builder today, but gives him cvery oppor- 

tunity to estublish sensational new rec- 

ords. The w i n g s ~ a n  is 42 inches, winq a rea  

300 square inches, and  wing locxding ca- 

pacity 9,z Ounces per square foot. Overall. 

Iength, 32 inches. It is a class B model, 

made for motors of .20 :o .29 displccemeilt, 

and with a recdy-to-fly weight of cirily 20 

Ounces. 

See your deoler, or order di- 
reet if he cannot supply you. 





Gas d s&z&Zze~ h r  
warp -m~Lr&ty 

d L ' i / q  sbcake 





By FRANK EHLING 
Prediction for 1951: This model will capture 

maay first places, set numerous A/2 records 

Most of the flight adjustmeilts are built into the Twister 
to make flying easy. A model with the wing and tail out 
of line that flies well is nothing unusual these days. It's 
a lot easier to make a model turn in the glide and under 
power by tilting the stab than by other adjustments. The 
proper amount of tail tilting must be determined for each 
model since a wing may have been warped a little to help 
or retard the turn. This shows up in the glide. A model 
that has a stalling turn will rarely spin under power. 
Instead it will climb well and then stall in the glide. This 
can be taken out with "turn." You can get the most out 
of your Twister with true surfaces, a tight turn in the 
glide and a little offset in the thrust (if the model doesn't 
climb in a definite pattern). 

Start by building two fuselage sides. Cut out pylon, 
cement on wing platform. Add cross-pieces to sides, 
omitting those at top, right front. Cement pylon. in place. 
Add remainder of cross-pieces and fill-in sheet. Add fire- 
walls with landing gear in place. Fuel-proof this thor- 
oughly. Cement stab platform in place with the wire 
parts; re-cement when dry. 

Cut the wing ribs from "C" stock balsa to keep them 
from warping. Shape leading edges and cut to length 
along with trailing edges. Lay these down first, cement- 
ing gussets, then the ribs in position. Use light balsa 
for the tips. Sand wing parts, then re-cement joints 
again to prevent warping. 

The stab is made the same as the wing. Cut the rudder 
to shape; sand leading and trailing edges. 
Cement the rudder in straight, as it does 
not turn the model but gives it directional 
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iiisclayi iio.w. \\'Iiccls aiitl l~r(~l)eller 'are liebt III ; I ( IC of linss or  piiie. 
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MODEL A I R P L A N E  

For those all-important field repairs . . . those on-the- 
spot emergency jobs that you Want to fix fast so you can 
keep on flying . . . be sure to use Testors Formula "An 
Model Airplane Cement! It's extra-fast dryhzg . . . easy 

to work with . . . strong . . . guaranteed hot fuel proof. 
Keep a tube on hand, because when you need it 

. . . you'll reaily Want it! Available in 15c and 25c tubes. 

T E S T O R  C H E M I C A L  G O M P A N Y  





AIR YOUTH G1IUlR NU. 2 
T HE second project in this series of classroom designs has a 

more authentic reseinblance to full-scale gliders, though it 
retains the simple construction of tlie first hand-launched pro- 

ject because of the easy-to-build profile-type fuselage. Two-ply 
Bristol board and pine replace the iisual I>alsa-and-tissue construc- 
tion, but the additional weight does not Iiandicap perforniance. 
The plans are reproduced in full size. 

Make accurate tissue Patterns of all surfaces ; tlien, usiiig carhon 
Paper, transfer all surface outlines onto ordinary two-ply Bristol 
board (obtainable in any art supply Store). Use shears to cut out ' 
:hese outlines. Remember that tliere are two sides to tlie fuselage 
and two wing panels. Now ceinent the pine framework in place 
as shown by the plan, using plenty of cenient oii all joints to assure 
adequate strength. When tliorouglily dry, cement the other fuse- 
lage side in place, and complete by adding tlie cockpit Cover (Cello- 
phane from a cigarette package) and tow-line hook (an ordinary 
paper clip). For details of fuselage construction see Fig. B. 

The wings are made by bending back tlie additional area shown 
on the leading edge of the wing and cenienting it in place; this 
serves to reinforce the wing structure. Using 1/161' pine, cut out 
the wing ribs from the full-size templates and cenient into their 
proper locations as shown on the drawings. Use straight pins 
to hold the Bristol board in psitioii during tliis procediire; Scotch 
fape is handy for holding the edges in place. Note that tlie end 
rib (A)  is set with a slight bevel to correspond with tlie one-inch 
dihedral angle. Figs. A and B illustrate wing construction. 

While the wings are drying. cement the stabilizer into psitioii 
on the fuseiage. Note tliat the fuselagc has, at tlie p i n t  of attach- 

A WELCOYE CUSS PROJECT IS THlS PROFILE-TYPE 

OLlDER MADE OF BRISTOL WARD AND HARDWOOD. 

nieiit, a convex contour, wliicli is traiisferrecl to tlie stal~ilizer (giv- 
ing rigidity) wlien the latter is ceniented in place. See Fig. C. If 
tliis does not stiffen tlie stabilizer siifficiently, fashioii two pine 
striits froni '/in" piiie. ceiiientiiig one end of eacli strut to tlie bot- 
toni of the stabilizer aiid the other eiid to tlie boltom of tlle fuse- 
lage. After tlie stabilizer Iias dried tliorouglily, add tlie rurlder, 
taking care that it is ceinented in line witli the fiiselage wlien 
viewed froni tlie top of the fuselage and a l ~ i i g  tlie front. Again. 
if the rudder seenls too flexible. correct by attacliiiig piiie struts 
frcrii tlie niiddle of the riidder to tlie stabilizer. The grade of 
nristol board used will deterniiiie tlie iiecessity for using struts. 

Cenient one wing panel in position aiid add tlie two pine striits 
( F .  D) .  While this is drying, sight along the leadiiig edge of 
tlie wiiig to make certaiii the wing panel is not warped; aiiy siicli 
warping iiiay be corrected by adjiisting tlie struts at the ,point 
where they attach to tlie wing. Coniplete tlie niodel by adding 
the other wing panel. 

The niodel sliould halance at a ]mint approxiinately oiie third 
of tlie distance back fioiii the leadiiig edge of the wing. T o  obtaiii 
tliis adjustinent, weiglit (solder scraps are ideal) niust be added 
to tlie iiose of the nioclel, Now try gently lauiicliing the model 
froni tlie Iiand to thc ground. If tlie niodel stalls, niore weight 
slioiild be added to tlie nose until an even glide results. If it 
seeins nose heavy. Part of the weight niust I>e re~noved; experi- 
nleiit with several trial glides to get tlie correct balance. If tlie 
niodel tends to I>e heavy in eitlier wing, correct by slightly knd ing  
down tlie trailing edge of tlie heavy wing. 

After these preliniiiiary adjustments, tlirilliiig flights can be 
niade by using a catapult launching iiwthod. Drive into the ground 
a stake to wliich is attaclied a sliort lengtli of Sr' rubber band tied 
to about tliirty feet of string. See Fig. E. Tie a small wire ring, 





- this fleet forerunner of the famous Hawks series 

D URING the years immediately following the end of World 
War I, the military services of the United States en- 

couraged the development of racing planes and the Pulitzer 

CUrf iss Trophy Race resulted in some keen eompetition between the 
Army and Navy. 

XPW-8 
~oisiderable-design experience was gained from the Navy 

Curtiss R2C and R3C racers while the Army learned much 
from its Curtiss R-6 and R-8 racers. The results of this ex- 
perience were incorporated in a newer Army model in 1923. 
~ h i s  plane was the kurtiss XPW-8 and was powered with a 
~ u r t G s  D-12 "V" type liquid-cooled engine of 440 hp. Althbugh WARNER FRAKE only three planes pf this type were built, the U. S. Army 
ordered twenty-five slightly modified 

Construction is a cinch: kheet dab sides, wings have no dihedral Choice of airfoils is offered-rtunt fans should U?* the symmetrical 
or sweepback 600s low 'n' dow on a .\V; hot as bluzos with a .49. section; Sunday flyen will probabIr stick to the sport section. 



RAMATOR EXPANSIO 314'X 114'  TRAILING EDGE AILERON UJTLINE 
TAUR ß FlLLER CAP 
( W 1  BALSA) 

3132'MA.TANK flLUN6 

P T  WlNGS AT ZERO I W D E N C E  



A Snap to Start 

Easy to Operate 

Record Breaklng Performance 

Every One the Value Champ In ltr Cla 

'. . - 
19% C W S  "HALF-A" *ND "An LEADERS , -. 

,049-for indoor flying, sports flying 
ond free flight $4.95 

.074-for stunting ond speed flying $5.95 

.099-the high output volue leader in 
the A Closs $ 5.95 

J Speciol Combinotion P o c k o g e 4 K  
Cub .074 or .099 plus propeller. 
switch type gosoline tonk ond 
neoprene tubing $6.75 4h .049 Combinotion Pockoge $5.75 

1950 C1ASS "A" SPECIAL 
" O K  l o n t o m  Giow Plu M o d e C A  better-than-ever ed i t im  of the farned 
record brroker. ~es igne% by noted engine designer Ben Shereshaw. Weight 
3%. oz. with range from 2,500 to  11,500 rpm. Complete with 
glow plug, less tank ............................................................................ $7.95 
Spork Plug Model-Complete with plug and tank ......................... $9.95 

1950 CLASS "B" LEADERS 

"OK" Hot Heod Glow Plus 
ModeCNew features include I 
ebonized cylinders, pold ano- 
dized high-carnpressim cylin- 
der. Complete with 
glow plug and tun, .... $9.95 

"OK" Super 29 Spork 
Plus Model - Com- 
plete with aluminum 
Ionk and spark 
plug ............ $ 11.95 

1950 ClASS "B" B U G A I N  OF THE YEAR 
"OK" Mohowk Chief Glow P I i g  M d c C A  high quality precision engine in 
the low price field. Superbly engineered-fmtures high grode metols and 
olloys. Block tested with ful l  60-day guarantee. Complete with 
glow plug and tank ...................................................................... 

................................... Spork Plug Model, with plug ond tank $9.50 

1950 CLASS "D" LEADERS 
"OK" Super 60 Glow Plus Model-With new ebonized cylinder, gold ano- 
d i z td  cylinder head. aluminum crankcase, lorge ball-bearing. 
Complete with glow plug and tonk .................................................... $9.95 & 

odel, with tank and plug .............................................. $ 11.95 

1950 "OK" CO2 IGNRIONLESS 
A cinch to  mount. Complete-ready to  run-without plug, coil, condenser, 
battery, booster, wiring, timer or needle volve to  worry abgut. Simple, safe, 
i t  runs on compressed carbon dioxide. Weighs onlv % 02.-up t o  

............................................................................................ 7,000 rpm $4.95 
a "OK" S u ~ e r  60 Morina 

GIOW P ~ U S  M O ~ ~ I -  
Basically the soma ~ r e o t  MighW "OK" Twln- 
engine as the OK" For large models and 
Super 6O-but wi th  f ly -  radlo controlled s h i p  . . 
wheel for use in minia- Weighs 23 02. wi th  
ture racing boats and tonk u p  t o  6 000 rpm. 
cors. Complete w i t h  ~a rnb le te  whh  spork 

g'Ow and tank ..... $1 2.95 %Y.and. $49.00 

cmdenrar ........................ S3.50 ' -. - -  

See Your Dealer TODAY or Write Us Direct: 

designs which had the cooling radiators 
under the nose instead of being built 
into the top wing. These aircraft were 
designated PW-8 and became the stand- 
ard Army pursuit plane until the Cur- 
tiss Hawks were evolved. 

Lt. Russe11 L. Maughan (the Pulitzer 
Trophy Race winner in 1922 at Detroit) 
flew 2,670 miles from Mitchel Field, 
Long Island, to Crissy Field, San Fran- 
cisco iii his XPW-8. This flight took 21 
hrs., 48 mins., 30 sec. and attracted 
world wide attention because he had 
spanned the American continent from 
dawn to dusk, on June 24, 1924, thus 
setting a transcontinental record. As a 
matter of fact, Lt. Maughan is known 
as the "dawn to dusk flyer" because of 
this flight. 

Armament of the XPW-8 consisted of 
one .50 caliber machine gun and one 
.30 caliber machine gun both firing 
through the propeller arc. The maxi- 
mum speed of this design was 168 mph. 

With 285 square inches of wing area, 
our XPW-8 model performed stunts 
beautifully, and a sport airfoil has 
been included on the plan for those 
modelers who do not wish to stunt. We 
used a K & B Glo-Torp .29 engine. 
However, any engine from .19 to .49 can 
be used although the .49 installation is 
recommended for the experienced 
builder only. 

Begin construction by cutting the 
fuselage sides from 3/16" medium balsa 
sheet. Make certain you cut out for 
the lower wing and stabilizer. Join the 
rear of the fuselage sides and cement 
the 3/16" cross braces in place a t  station 
E. Add the remaining cross braces and 
plywood bulkhead B. While this is dry- 
ing, the wire landing gear can be bent 
to shape and joined together. This as- 
sembly is then wrapped to the plywood 
platform with crinoliiie and cemented 
well. The plywood platform can now 
be securely cemented to the fuselage 
sides. 

Cut the tail surfaces from I/'" sheet 
balsa and sand to a streamline cross 
section. Attach the control horn in 
place and hinge the elevator to the 
stabilizer. Cement the stabilizer to the 
fuselage. Mount the dural bellcrank 
to the %" X M" pine block and attach 
the .025" music wire lead-out lines. Glue 
the bellcrank assembly to the fuselage 
and install the control rod. The engine 
is now bolted to the plywood bulkhead. 
Although we used a radial mounting, 
a beam mount can be installed as the 
plans show. On the radial mount we 
suggest soldering the nuts to a sheet of 
tin or brass and bolting it to the rear 
of the bulkhead in order to prevent the 
nuts from dropping off inside the fuse- 
lage where they are not accessible. 

Install the fuel tank, either stunt 
or sport. Cement the nose former A 
in place. Apply the 3/16" sheet bottom 
covering as well as the turtledeck and 
nose blocks. Select soft balsa blocks 
and use very little cement on them be- 
cause they must be removed later. 
Carve the blocks to shape when the 
cement has dried and sand smooth. Do 
not neglect to cut away for the engine 
cylinder ai-id exhaust. Carefully cut off 
the blocks and hollow as shown. Re- 
move the engine and cement the blocks 
securely back on the fiiselage. Bend 
the tail skid and cement to the fuse- 
lage bottom. Add the headrest and fin. 
Sand the fuselage and clear dope twice, 
sand again lightly. 

The wings are the picture of sim- 
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T HI: "llry Ilisk" miiie iim existeiicc as a reqiilt of \vatcliiiig 
trartor-tylr liy(lriis iiiakc like siiliiiiariiies. .\ i i t l  oiice a iiiotor 
gets (Iiiriketl it takes tiiiie aiirl ~~atiriice to get it iiito riiiiriiiig 

shape once again. Aii i i i ~ l ~ t i o i i  of tlic iiiodrl will reveal tliat tlie 
inotor 011 Dry Duck \vili reiiiaiii Iiigli ;iii<I dry rcgar<lless of tlie 
pniitioii of the 1)laiie oii the waterf \\itli oiit. excq)tioii:tlie ~ilaiie's 
tiirnicip iipsi~le (lo\\li ). 

Iimiii a iksigii staiitljriiiit. tlie ~iuxlier nrniigeiiiviit. \vliiili iicces- 

Jieiiry Cole, iiow Eiisigii Cole. 
is oiie of tlie few biiilders wlio 
can tnithfiilly say. "Ldesigiietl i t  
tliat \r-ay." Hetiry is not a "ltioks 
pleasiiig to the eye" artixt, I~ut 
Iias a legitiiiiate reasoii for eacli 
line of Iiis <lesiFis. I'erlialis tlir 
reasoii is that "Haiik" stii<lie<l 
aeroiiautical eiigiiieeriiig at 'tlie 
L'iiiversity of \Vashiiigt<~ii. 
tlioiigli. iiiilike iiiariy textlwx~k 
tlieorists, Iie practices \\-liat Iie 
jireaclirs. 1:veii iiow, \vlieii ,011 

lea\.e froiii tlie Savy Iie fiiiclx 
tiiiie tci fly iiio(lels witli his cliuiii 
"C'liiick" Ilolliiiger aiicl tlw Ta- 
CI iiiia gang. 

sitates ~ilaritig. tlie iiiotor to tlie r a r ,  intliices a rearwarcl placeiiient 
of tlie ceilter of gravity. To reiiiedy tliis, a largc liftitig staliilizer 
i s  iit.c<lc<l. \\'liile tliis ariatigeiiiciit gives an escelleiit gli<le, tlie 
cliiiil) is sliglitly slo\ve(l do\\li due to tlie extra drag. 

Oii tlic actital iii(~<lr.l tlie s~ritisoiis \vere a hit uiistalile oii tlic 
tvater. Ver! likely I\\-in fioats \voiil<l Iw l ~ t t e r  it xoii \visli to 
I)iiil<l tliciii. Slnii, 52". - \Viiig aii(l tail sectioii S:\C'A T M .  Po\\.ere<l 
Il! :I11 ( ~l11ss011 *.23..- 



IT'S NOT ENOUGH JUST T 0  BUILD MODELS 

THAT FW. LlKE REAL PLANES, WlNNlNG 

MODELS ARE DESIGNLD FOR A PURPOU. 

T I j I C  "Cirriis ('i-iiiwr" \vas tlcsigiic<l ~)i.iiiiarily fc~r n 1t1\v siiikiiig 
speetl. .l'o al)l)r6cintc tliis tlrxigii yoir \viiiilcl Iia\.c to erc it 
glitle. 'l'lie siiikiiig alwd is so 10\v t1i:it orie \voiil(l siis~)crt the 

iiii~flel of Iwiiig ciii(ler\veiglit. C':ilciilatioiis iii<lic:iic tliat tlie iiiiiii- 

iiiiiiii  sitikiiig slrvtl \vorilrl orciir iit a l i f t  rt~rfficiriit oC 1.2 \vliicli 
ftir tliis ivitig i?; set at iiii  niigle t i f  10 (legrcrs. 'l'lie iiii~~i~rtaiirc 
of tliis settiiig lies i i i  tlie f:ict. tliat ilic fiisel:igc fnccs tlircrtly iiitci 
tlie nirstrcaiii tliiis otfciiiig its i ~ i i i i i i ~ i i i i i i  rc?;ist:iiicc. l'liis fc:itiire 

aloiie retlurca tlic tlr:ig o f  111' iiio(lcl I)?. al)oiit 15 ~)erceiit. 
'rlic tiil)t~rc<l \viirg aiid t\viii ru<l<lers \vere cisc<l to re<lace tlie 

iii<liirctl drag iiiit l  a scilier fiiiidi servetl tii re<liice skiii frictioti. 
'I'liis streniiiliiiiiig. cciiiil)iiicrl \vitli siiiil)le coiistriictioii to ol)tniii a Iiigli 
~>o\vcr-\veiglit r:itit~. rcsults i i i  a trenieii<ioiis cliiiil) aticl aii extreiiic!y 
Io\v siiikiiig sl)ee<l. 

\ \ i  S I  6 ' '  \ f e e  I'rt~l) 16" (liaiiieter, ~)o\verc(l 
\vitli 10 str:iii<ls of .3/10r'. 30" Ii~iig. ()ver-nll Iciigtli of iiio<lel, 30". 






