Let’s now take a look at its construction, primarily as it pertains to the method used in building
the fuselage straight without the use of a jig of any kind,

CONSTRUCTION

All that is required is a good flat surface 60’ or so long to which a 3/16 sheet of balsa can be
securely attached with pins. First step is to make up the six bulkheads, B1 through B6, as shown
in the various x-sections or, the plan. B1 Is made of two pieces of 1/16” plywood. B2 is the
firewall and is made of 1/4” plywood. B3 at the leading edge of the wing is made of 3/16” balsa
and 1/16” plywood. The rest of the bulkheads B4, B5, and B6 are made of 3//6” balsa and 1/16”
plywood. Note the pushrod guide on B5. Also note that B6 is temporarily made deeper than
needed and later cut away on top after the fuselage sides have been attached. Next make up the
two 3/16’ balsa sheets which run underneath the turtle deck and above the bottom block. The top
one runs from B3 to B6 and the one on the bottom runs from B3 to the rudder post. Their
outlines can be plotted by referring to the widths shown in the various bulkhead drawings at their
respective locations. On each of the 3/16” sheets mark a center line as well as the bulkhead
locations. In addition, draw the center line on each bulkhead on each side. Align the top 3/16’
sheet to a line drawn on your working surface which is about 60 long and secure it in place with
pins. Attach the three bulkheads B4, B5 and B6 to the sheet using the various centerlines as
references for their alignment. Remember that the fuselage framework is being built upside
down. Make sure the bulkheads are all square and liar their centerlines are all in alignment. Next
make up the motor mounts from 1/2” hardwood and assemble them together with the three bulk-
heads B1, B2, and B3, along with the fuel compartment floor. Do this separately from the rest of
the structure. Make sure mounts are parallel to each other and square to the bulkheads. Now attach the
two sections together using the line previously drawn on the working surface as an alignment reference.
Note that the engine mounts should be parallel to the working surface. Next attach the 3/16” sheet which
runs along the bottom of the fuse to the bulkheads and temporarily let it run forward and attach it to
bulkhead B3 at the leading edge of the: wing. The section of this sheet which is within the wing well will
later be cut away after the sides have been attached.

Now the basic fuselage structure may be removed from the working surface for the rest of the
construction. Attach the stringers in the fuel tank compartment to which the fuselage sides will
be attached. Bevel them to match the contour of the bulkheads. Also bevel the upper and lower
3/16” sheets to match the contour of the bulkheads. Next make up the 1/8” fuselage sides with
the 1/32” plywood doubler which runs from the wing trailing edge at B4 forward to the front of
the firewall at B2. These sides should be made somewhat oversize in height since they will be
curved when they are assembled to the fuselage framework. Attach the fuselage sides to the
framework. You should be able to do this without spoiling the fuselage alignment. Dampen the
outside surface with ammonia and water if you think bending them dry is going to be a problem.
Once the sides have been attached to the framework, trim their top and bottom edges even with
the two 3/16° sheets in preparation to attaching the top and bottom blocks. However, before the
blocks are attached, the 3/76” sheet within the wing well should be completely cut away and the
rest of it lightweighted as desired. At this point the rest of the construction is fairly
straightforward and shouldn’t present a problem to anyone who has built a kit-type Pattern
airplane.

TRIMMING AND FLYING

The Mach 1, of course, should be built with as little deviation from the plan as possible, although there
does seem to be some tolerance in its flying characteristics for building errors. A few I’ve seen which had
fairly serious looking alignment problems still seemed to trim out and fly OK. Of the three I've



personally set up, none required weighting of the wing tips and all trimmed out with the elevator, ailerons,
and rudder in the neutral position. One of them, which I didn’t build wouldn’t spin with the normal
elevator throw until a gap in the elevator hinge line was sealed.

The effect of having air gaps in the various hinge /ines is something you should be careful to avoid. Any
gap at all will greatly reduce the effectiveness of the control surface. This can really be a problem with
the ailerons, particularly of the gap varies from one side to the other. Trimming out an airplane with such
a wing can be nearly impossible because of the resulting differences in lifting characteristics of each wing
panel. The best way to avoid this
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Model Airplane News continues its Parade of Champions with this latest
entrant in the contest arena—imagine a plane that can win the Masters,
Tangerine and Southwestern Champs in the short period of five months!

e | don’t know how much "‘master-
minding” really went into the design of -
the Mach 1, but I like to think that
maybe a little bit did, anyway, especial-
ly in view of its contest performance
record over tlie last couple of years,
Since its introduction in the spring of
1971, it has placed first in nearly every
sanctioned contest entered. Of the 12
contests entered during 1971, there
were ten firsts, one second and one
fourth. Since the end of 1971, the
record is a little better. All contests
entered were won except one, the Nats,
where it placed fourth as it did the year
before. Of course, the best win to date
was the 1972 Masters in Huntsville,
where the U.S. FAI Team was selected.
This win, | suppose, required what one
might call a little bit of masterminding.
At first glance, the Mach 1 might
look like a conventional design. How-
ever, closer examination will reveal sev-
eral departures from the usual Pattern
shop used loday. The fuselage is 57"
long and the wing area is 715 sq. in. —
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MACH 1... CONTINUED

nd that, 1 think you'll agree, is a large
irplane in  anybody’s book! As a
comparison, the average Pattern ship
wed at the Hunlsville Masters contest
bd a fuselage length of 50 in. and a
ving area of 674 sq. in..

Another departure from the usual is
te relatively high taper ratio of the
ving, nearly 2:1. Again, the average
Pallern ship used today rarely exceeds
[1.5:1. In addition, the Mach 1 has a
ving which has a nearly straight leading
tdge. The only other Pattern ship
vound which sports a somewhat
graight leading edge is Phil Kraft's
Quick Fly. Also the low aspect ratio of
the Mach 1 is fairly unusual. For an area
'of 715 sq. in., 62 in, is not very much
pan.

In designing an airplane such as the
Mich 1, consideralion was given to
ertain performance characteristics in
order for the finished design to be as
iompetitive as possible. Some of these
prlormance characteristics were general
:nd some were specific in thal they
prlained to the airplane’s behaviorin a
parlicular maneuver. The general per-
formance characteristics are somewhat
more obvious than the specific perform-
ance characteristics and will be dis-
cussed first.

Probably the most important general
characteristic is smoothness of flight. 1f
you are using a design which exhibits
smoothness of flight, then you can go
on and achieve gracefulness in your
’paltem. Smoothness and gracefulness

logether are two things that the judges
‘we looking for in every one of the
'maneuvers. Next to smoothness of
flight, predictability is probably the
wcond most desirable characteristic,
The ability of an airplane to behave the
ame flight after flight is a valuable and
indispensable asset. Predictability “adds
peatly to the potential of achieving
precision and consistency in the per-
formance of your maneuvers. Smooth-
ness and predictability, to a certain
extent, tend to go hand in hand. You
ichieve one and you tend to get the
other.

' Another general characteristic impor-
fant to have is for the design not to be
loo critical, “‘critical” in the sense that
it performance will be sensitive to a

mediocre engine run, for instance, or to -

lhe setting of the trims should they be
off just a little, or to your timing should
il be off a bit, for some reason or other,
or to the C.G. placement such that the
weight of the fuel burned off during the
flight seriously affects its flight charac-
leristics, etc. Smoothness of flight and
predictability without being critical,
which ledds to gracefulness and preci-
sion in the performance of your pattern,
are essential 1o a good competitive
girplane design.

So much for the general performance
characteristics. Let's now take a look at
some of the specific performance
characteristics. They're less obvious and
: bit more interesting to discuss. For a
couple of reasons, the abilily to perform
good rolls was one of the primary
performance considerations . in  the

{Cantinued on next pagel
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design of the Mach 1. If you look at the
distribution of the K factor points for
the various FAI Pattern maneuvers,
you'll notice that of the six most
difficult maneuvers with the higher K
factor (15 points), half of them are
rolling, one looping and the other two
are combinations of the two. I think it’s
pretty apparent that there is-quite a bit
of emphasis on the rolling maneuvers,
At least, they are apparently considered
to be somewhat more difficult than the
rest. In adiition, I've noticed-that over
the years there has been and still is, to a
certain extent, a real lack of skill-in the
general performance of the slow and
four point roll. I feel this is primarily a
result of Pattern ship designs which
generally handicap the flyer in the
execution of these maneuvers. The
problem centers around_ the interaction
of top rudder with the roll rate or, in
the case of the four point roll, where it
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MACH 1...CONTINUED

interferes with holding the vertical
points. Because of this interaction of
controls, you see a lot of flyers doing
slow and four point rolls using little or
no top rudder and compensating with
extra up and down elevator when the
wings are more or less level. This, of
course, causes the airplace to deviate
from a level :straight path, which, ac-
cording to. the rule-book, is a:basis: for
downgrading. Moreover, in an effort to
minimize these deviations, the maneuver
is- often - performed. quite. rapidly,
making it look quick and somewhat
lacking in gracefulness. This interaction
of the-rudder with the roll is a flight
characteristic- which I feel is:intolerable
if you are not to be handicapped by the
design you are using in competition.
Another area of concern in’the de-
sign of the Mach | was'the stall charac-
teristic, particularly-ds-if pertains to spin
entries. Here again.I've noticed over the
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years that there has ganéra]]y been a real

lack of skill in the execution of spin
entries. It seems as though the only
thing anyone is interested in these days
is the spin exit heading. As a result, you
see a lot of extremely sloppy spin
entries. The problem centers around the
ability of the airplace.to stall:withoul:
dropping a wing. A lot of dasigns which
have a tendency to top stall won't do
this consistently. And if you haven'l
noticed, this ‘is' a requirement-in the:
performance of the spin maneuver, The:
rule book, under the description  for
that maneuver, says the.airplane "pulls
up into a‘ stall and commences  the
spin.” It doesn’t say the airplane *‘snap
rolls out of a:nose high attitude intos:
spin,’” which is the way you see it done
by a lot'of flyers. As a matter of fact, sl
the judges’ checkout:and briefing at:the
World - Championships in" Doylestown.

. (Continued on page 51|
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Close-up of aileren and retract serves—Z bend used for aileron pushrods, and over aond under method for 180 degree re‘ract linkags.
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The X-acto that
leads 5 lives.
. ::__.._;r

Each of these blades {from our
X-acto set #531) leods a different
life. But the heavy-duty handle
accommodates them all. The saw
blades give hobbyists precise hairline
cuts through o variety of moltérials,
And the knife blades cut plostics,
shape balsa, carve plywood, work
fiberglass, cut templates, whitile.
With carrying case $3.50.

X-acto, 48-41 Van Dam St., LI.C.,
N.Y.11101,
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Mach 1
{Continued from page 30)

(1971), about hall’ of- the judges were giving
zeros for the spin maneuver if they did not
see the-airplace drop-its nose with its wings
level during the stall before entering the spin.

Looping maneuvers, of course, are impor-
tant, too, and consid_; ation-was also given to
their performance in_{he_design of the Mach
1. Generally, loops Tequire the elevator re-
sponse to be smooth in pitch and that the
action of the rudder and ailerons be fairly
gentle, particularly around neutral. Here
again, as with lhe slow roll and the four point
roll, there should be no tendency for the use
of rudder to cause the airplane to roll. The
reason for this is that more often that not
you’ll be required to perform your maneuvers
crosswing and, as a result, the tendency to
drift will have to be compensated for pri-
marily by the gentle use of rudder. And il the
use of rudder in the loop causes roll, then

_ you've again got an intolerable problem.

So, with these general and specific per-
formance characteristics in mind, the Mach 1
design evolved. Its evolution took a lot of
thought and time in order to be sure its
configuration would be able lo achieve the
desired flight characteristics. At this point it
might be interesting to discuss the various
aspects of the Mach 1 design in order to
understand both how it evolved and at the
same time how it works.

Strangely enough, one of the first consid-
erations in the detailed design of the Mach |
was iIs size. The decision to make it relatively
larger was made basically for two reasons.
First, over the years, I've noticed that the
larger Patlern aircrafl seem to have extremely
good visibility from a judging viewpoint. As a
result, the placement of the maneuvers dis-
tance-wise doesn't seem to be nearly as
critical as il is for the smaller aircraft. You get

the ‘smaller aircraft just a little too far away, |-
and you give the impression you are tryingto-

hide the maneuver. It becomes-difTicult to tell

exacily what the airplaneis doing; whetherifs:

wings are level, or if it.is tracking on a‘straight.
line, -and so’ on. A-little closerin and you're
likely to exceed the 45 degree height limita
tion. Secondly, the larger Pattern aircraft has

the additional® advantage of improved aero- :
dynamics . . .the. larger they are, the betler |:

they fly, What's the smoothest flying airplace
of them all? It's the Boeing 747, of course,
the largest of them all. I think Vic Husak
recognized this principle and employed il in
his large Pattern designs like “Mr. Slick." Il's
a little like a ship-on an ocean of waves— the
larger the ship relative to the size of the
waves, the smoother it rides.

One problem with the larger Pattern air
craft is that they develop more drag and asa
result, tend to be slower. So consideration

had to be given to the speed. | wanied alarge.

airplane which would still cruise fairly fasl
and perform relatively large maneuvers. Since
the wing on the average Patlern ship has
about five times the frontal profile area of the
fuselage, it is the main producer of drag,
especially when you take into account the
additional effects of parasitic and induced
drag. Thus it was decided to keep the wing
fairly thin in an effort lo keep the drag down
and the speed up. However, one of the
problems you encounter when you use thin
airfoils is that they are too efficient, resulting
in too flat a glide to make reasonable ap-
proaches. A flat glide increases the difficully
of hitting the spot during the landing perfec
tion maneuver. Hence a low aspect ratio was
chosen. The low aspect ratio wing is quile
efficient at high speed, but relatively inel-
ficient at low speed. In other words, al low
speed the low aspect ratio wing tends to
evelop more drag relative to its lilt than 3
high aspect ratio wing. This is probably
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Now $79.50
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Kit Includes beautiful fiberglass fuse-
lage, engine mounts, firewall, bulkheads
all Installed. Glaskin wing and stab, all
balsa pre-cut fo shape; instructions. Re-
tract cutouts fit most units. Orders must
specify engine upright (recommended)
or side-mounted, fixed or retract gear.

ATTENTION Class A & B Pattern flyers:
here's a greal opportunity — win 1st
place flying your Hi-Lo in any AMA-
sanctioned contest during 1873 and we
will send you $20.00 or a $20.00 credit
on any of our kits. Offer limited to one
win per person. Send small phoio of
yourself with Hi-Lo and note from CD
verifying your win.

Airborne Associates
4106 Breezewood Lane, Annandale, Ya. 22003
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because the tip losses with a short wing tend
to involve more of the:wing area at low speed.

Anyway, in the case of the Mach 1, once it is:
slowed up for an approach, it has'a nice angle -

of descent. This- means, of course, that you

-must first-bleed off the excess speed before

you try to plan your approach. Once you do,
it approaches and lands normally. -
_Fast, thin winged#airplanes don’t always

-have the good stall haracteristics so_impor-
tant'to really nice spin ertries and landings. In-

an effort to assure reliable wing level stalls,
the leading edge of the wing was kept nearly
straight. This tends to reduce the possibility
of tip stalling and increases the tendency for
the wing to stall at the root first, which is
what we want. Sweeping back the leading
edge has the opposite effect and tends to
induce top stalling. This in turn tends to cause
one wing or the other to drop first during a
stall. To counteract this tendency, a thicker
percent tip airfoil is employed on many of the

Orr pY-5A 5
CONSOLIDATED CATALINA

DESIGNED BY — R.C.SWEITZER
PLANS: 4 SHEETS 26%70"
FOR THE MODELER WHO LIKES THEI}!-
ALL RIBS & FULL FORMERS B |G

SHOWN ON PLANS.
TRY ONE TODAY.....Plans $12.00

(OVER 50 OTHER PLANS)
NEY CATALDG 25( - DLALIAS WELLOME -
SID MORGAN

13157 Ormond . Belleville,Mich. d4Blllusa
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swept: wing designs in use today. The thicker

-tip- lowers: the stall: speed of the- tip, or more -

properly, increases the-angle- of atfack “al-
which the tip will stall. It's a'little like having
wash-out, except: it also works upside down.
In addition to no tip stalling during a normal -
stall, I wanted the Mach 1-to be able:to lip
stall ‘easily: with-the use of Tudder to’ assure

that once it had been stalled, it would goz.

-spin: For this reason, a‘high taper ratio was

chosen to be: used with a nearly straight
leading edge.

As a result of this combination; you getz
reliable stall and spin entry along with zn
added bonus. Recovery from the spin is
almost instantaneous. As soon as the rudder is
released the spin is broken and recovery can
be accomplished in one eighth of 2 tum
without reversing the controls. This, of
course, makes hitting the entry heading with
the exit heading a lot more reliable. One thing
1 didn’t anticipate about the way the Mach |
spins, is its gentleness. This, along with ils
stall and spin recovers characteristics, makes
the spin an outstanding maneuver for the
Mach 1.

For the same reason the Mach 1 was made
large for visibility, the wing was placed on (he
bottom of the fuselage. In this location, e
wing's visibility is much greater for bof
confestant and judge. It affords the judgs 2
lot better opportunity to see the wing 2t =i

“times, making it easier for him to determine

whether they were level in loops, or on
takeoff, or in a horizontal eight, and so on.
It’s a little like the placement of lhe mzneu-
vers. You are supposed to place them so tha!
the judge can best determine their quality.
Not too close, not too far out, not loo ]'llg?l
and so on, In the case of the airplace as il |
presents itsell in the sky, the attitude of the
wing during the maneuver is one of the thing
the judge uses as a reference in determining
the value of the maneuver. Like the place-
ment of the maneuvers, | think the wing
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Auto-start - 70 introduces to the aircraft modeler, a"high
torque, reversible, small (only 2¥%” dia.), lightweight, 12 volt
electric starter which will start any engine, .049 to .80 with ease.
A must for all r/c pylon racing, as well as finger saver for the
sport flyer. Especizally good in extreme cold or hot weather, where
starting is a problem. Auto-start comes in two models. M-1 is
complete with cord, clips, switch installed. New improved drive

v unit, 2 sizes inserts for spinners or without. M-2 is the same as
M-1, but comes with small hi-amp., rechargeable 12 volt battery.

Ohio residents add 4% sales tax

PENFORD PLASTICS CORP.
320 CURTIS ST., DELAWARE, OHIO 43015 « PH. 369-1901

M-2 $39.95

should be placed where it is the most visible
and this a good reference for the judge. Some
flyers take the opposite viewpoint. They hide
it in the middle of the fuselage so that the
judges can't see the attitude of the wing a
good part of the time. This to me is like
hiding the maneuvers by poor placement.
Along the same lines, the nearly straight
leading edge of the wing of the Mach 1
affords an additional degree of visibility and
reference for the:judges. The same, of course,
would also be true if ‘a straight trailing edge
were used.

In addition to visibility, the placement of

the wing on the bottom of the luselage has .

some.-aerodynamic--advantages.: [t developes
less drag there than it would if it were placed
either in the middle or on top of ‘the fuselage:
The reason for this has to do with the drag
resulting from the flow- of air-around the
fillets at the intersection of the: wing and
fuselage. In" level flight there is greater pres-
sure on the bottom of the wing than on top
(otherwise it wouldn’t be flying). It's proba-
bly more proper to say. -that there: is less
pressure on top- of the wing than:on- the
bottom. In any case, the low wing configural-
ion offers the least amount of interference for
the air flowing around the root of the wing
where the pressure is the greatest (no fillets or
fuselage below the wing). A shoulder wing
airplace would have slightly more drag and a
midwing airplane would have the most drag of
all (since there are interfering fillets above and
below the wing). The only advantage in
raising the wing | can see would be to bring it
nearer the thrust line. However, the same

thing can be accomplished by lowering the
thrust line which is actually what was done
with the Mach 1.

As mentioned before, an area of primary
concern in the design of the Mach 1 was its
performance in rolling maneuvers. The key to
the performance of good slow and four point
rolls is to use the rudder so asnot to have any
effect in the roll axis. Both rudder and
dihedral tend to result in rolling:forces. The
rudder's, tendency to roll® the -airplace is
determined by the position of. the center of

pressure of the rudder and vertical stab

combination: relative to the roll' axis. In
general, il the center of pressure of the:rudder
and vertical stab combination-is above the roll
axis of the airplace. (which  is _the. usual

situation), then the-use of rudder will tend to
cause roll in the opposite direction to-which:it:

is applied. In other words, right rudder would.

tend to cause left roll and:left-rudder would-
tend to cause right roll. The rolling tendency .

can be increased by raising:the position of. the
center of pressure of the rudder and. vertical
stab combination,” or reduced. by lowering it,

The tendency-for dihedral to cause roll is
dependent on a couple of things. How far the
wings are from level and whether there is any
yaw present (which could be caused by
rudder). While dihedral alone will tend to roll
an airplace level from a bank, it is the effect
of dihedral in the presence of yaw caused by
rudder that is of the most interest. A low
wing airplace with positive dihedral in level
flight will tend to roll right il caused to yaw
right, and to roll left if caused to yaw left. As
you can see, in the usual Pattern airplane, the

tendencies of rudder and dihedral to-cause:
roll are opposite in effect. If the design is
proper, they shounld balance each other in
nearly all attitudes, but only when rudder.is
being used. The balance is particularly impor-
tant when the wings are in either a-level or
vertical position. An airplane in level flight:
should remain wings level when rudder is
applied. For example, if.right' rudder is-
applied - to . an airplane. in- level: flight, "ils-
tendency to - cause left roll'should:be counter-.
acted. exaclly “by the dihedral’s tendency lo-
cause right roll in the presence-of right.yaw.:
The same: sort of balance should’ also: be

-‘present’in‘a knife edge position. The fendency -

of left: rudder; in a-left wing high knifc edge-
position; to cause right roll. should be.counter--
acted: exactly by the dihedral's tendency lo.

‘cause left roll in the presence of left:yaw. As:

you can see, under these circumstances, there .
is-a convenient:balance that occurs :when: the .
amount of dihedral-is:proper for the-location-
of “the-center of pressure of the rudder. and:
vertical stab combination:above the roll axis;-
In the case of ‘the Mach 1; enough’ dihedral

was used so that the airplane would'groove,

hands off, right side up. But:not:so much:that

it wouldn't also groove upside down, The

rudder area was then placed to produce the

balance in relative rolling effects.

The rest of the Mach 1 confliguration is
fairly straight forward. The thrust line was
kept low so that it would be nearly in line
with the wing. Actually it passes through the
wing. This situation aside from being good
aerodynamically, is convenient for the use-of
a flat fuel tank with the upright: enginc

"POLYTHERM "' The NOW tool 1
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A SUPERB HEAT GUN DESIGNED FOR PERFECT HEAT SHRINKING
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red heat creates an amazlng tool whlch provides perfect

heat shrinklng of all
Coverlte, Solarfllim,
s,

popular shrink coverlings. Monokote,
Sllc=Tac--all
Indeed, the NOW #ocoll Make

"as easy as ple". Thls
I+ a polnt to see this gem

at your favorlte hobby dealer or order dlrectly from us,
Truly=--=YOU!LL WONDER HOW YOU EVER GOT ALONG WITHOUT ITI

POLYTEX UNIVERSAL, INC,

58

BOX

12, NEWFOUNDLAND, N.J, 07435

MODEL AIRPLANE NEWS e June, 1973



mounting. The .low. wing: placement in ad-
dition to other advantages previously -men-

" tioned, is also convenient for the mounting of -
one servo.in the:wing to operate-allithe retract.
units. Moreover, because of the-wing's-nearly -

straight leading edge; not - much.of it extends
forward forward of -the:C.G. and. as:a result

there is plenty. of room:up front toinstall-the -

tank and mount the nose gear. retract unit
without" the: necessityf of having:to:notch:the

* wing's leading edge'for the wheel well.”

One consequence for having lots of room
forward of the wing is that people often think
the Mach 1 has a long nose moment and a
relatively short tail moment. However, this
isn't really a true observation. The tail mo-
ment is about twice the nose moment as is the
situation with most other Pattern designs. |
think the problem arises from the variety of
ways in which people measure moments.
Common practice is to use the leading and
trailing edges of the wing and stab, and the

BALSA
GLIDERS

PAULK. GUILLOW, INC
WAKEFIELD, MASS. 01880

location of the ‘engine cylinder head as refer-

- ences in making these: measurments.:This, in

my opinion; is.completely.erroneous; at:least
as. far as being meaningful®in any way, and

- particularly - for. use in: comparing ‘various

designs; ' feel-moments.should be measured
from.a point where a center of-force is acting:
to the C.G. of the complete-airplace: In:the:
case of the tail moment, it would be measured
from: the: center of pressure (or center oLlift)
of the horizontal stab and elevator combina-
tion (or the vertical stab and rudder combina-
tion if you are interested in the tail momenl
in yaw) to the C.G. The center of pressure for
the stab and elevator combination is gencrally
fairly close to the thickest part of the average
area chord and tends to move rearward
toward the hinge line- when the elevator-is
used. The nose moment should be measured
from the prop line to the C.G.

One unusual item relative to the rest of
the Mach 1's configuration is its C.G. place-
ment. [ usually run my C.G. forward as lar as
possible without losing any of the airplane’s
tracking ability. In the case of the Mach |
this turned out to be somewhat [arther
forward than any other design I've used (o
date. This kind of C.G. placement seems (o
cause dampening in all axes, particulasly pilch.
This is the reason for the Mach 1's fairly large
elevator. As a result of this type of setup, (he
controls in all axis are quite soft, which means
that fairly large control movements are gener-
ally required to perform the maneuvers. This
takes a little getting used to at first, but inmy
opinion, is worth it. =

So much for the thoughts thal went into
the development of the Mach | design. Lets
now take a look at its conslruction, primarily
as it pertains to the method used in building
the fuselage straight without the use of a jig
of any kind.

CONSTRUCTION

All that is required is a good Mat surface

60" or so long to which a 3/16" sheet of bals:
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can be securely attached with pins. First step
is to make up the six bulkheads, B1 through
B6, as shown in the various x-sections on the
plan. Bl is made of two pieces of 1/16"
plywood. B2 is the firewall and is made of
1/4" plywood. B3 at the leading edge of the
wing is made of 3/16” balsa and 1/16"
plywood. The rest of the bulkheads B4, BS,
and B6 are made of 3/16" balsa and 1/16"
plywood. Note the pushrod guide on:BS. Also
note thal.B6' is temporarily- made deeper:than

needed and is'later'cut away on top after the:

fuselage sides have been attached. Next make
up the two 3/16" balsa sheets which. run
underneath: . {he: turtledeck -and above ‘the

bottom block.  The top one.runs from B3 to-

B6 and the one on the bottom:runs from B3
to. the rudder post. Their .outlines- can'be
ploited by referring to the widths shown in
the various bulkhead drawings at their respec-
tive locations. On each of the 3/16" sheets
mark a center line as well as the bulkhead

locations. In addition, draw the center line on.

each bulkhead on each .side. Align the top
3/16" sheet to a:line drawn on your working
surface which: is about. 60" long and secure it
in place with pins. Attach the three bulkheads
B4, BS,; and B6 lo the sheet using the various
centerlines as references.for their alignment.
Remember that the fuselage [ramework is
being built upside down. Make sure the
bulkheads are all square and that their center-
lines are all in alignment, Next make up the
motor mounts from 1/2"” hardwood and
assemble them together with the three bulk-
heads Bl, B2, and B3, zlong with the fuel
compariment floor. Do this separately (rom

the rest of the structure. Make sure mounts
are parallel to each other and square to the
bulkheads. Now attach the two sections to-
gether using the line previously drawn on the
working surface as an alignment reference,
Note that the engine mounts should be
parallel to the working surface. Next attach
the 3/16" sheet which runs along the bottom
of the fuse to the bulkheads and temporarily
let. it run forward: and attach-it to bulkhead
B3 at' the leading-edge: of the’ wing. The
section of this sheet which is within the-wing:
well will later be:cut-away after the sides have:
beenattached.: - Lt UL L
Now the basic fuselage: structure-may: be
removed from the working surface for:the rest
of the construction. -Attach the stringers:in

the fuel tank compartment to which ‘the .

fuselage sides will-be attached. Bevel them'to
mafch. the contour of the bulkheads. Also
bevel the upper and lower -3/16" sheets:to

maich the contour of the bulkheads. Next -
make up the 1/8" fuselage sides with the:

1/32" plywood doubler-which runs from the
wing. trailing edge at-B4' forwardto- the front
of ‘(he firewall at:B2. These sides-whould be
made somewhat oversize in-height since they
will be curved when they are asssmbled to the
fuselage framework. Attach the fuselage sides
to the framework. You should be able to do
this without spoiling the fuselage alignment.
Dampen the outside surface with ammonia
and water il you think bending them dry is
E:ing to be a problem. Once the sides have

en attached to the framework, trim their
top and botlom edges even with the two
3/16"" sheets in preparation to attaching the

top and bottom blocks. However, before the
blocks are attached, the 3/16” sheet within
the wing well should be completely cut away
and the rest of it lightweighted as desired. At
this point the rest of the construction is fairly
straightforward and shouldn't present a pro-
blem to anyone who has buill a kit-type
Pattern ai:;)lane. (Ed: For those who would
prefer working from a kit, we suggest Midwest
Products' excellent Kit of the'Mach-] for only

$49.95. Address: 400 So. Indiana St., Hobarl,

“Ind. 46342)
‘TRIMMING'AND FLYING

~The: Mach- 1, of- course, should' be: built
with- as. little - deviation' ‘[rom : the plan- as
‘possible, although there does seemn. lo be some
tolerance inits flying characteristics for build-
ing ‘errors: A few ['ve seen which. had fairly
serious-looking ~‘alignment’. probiems. -still
seemed to:trim out-and fly OK. Of the three
I've personally set up, none required weight-

‘ing of the wing tips and all trimmed out with

the “‘elevator,  ailerons; and. rudder in  the
neutral position. One of them, which1 didn't
build, wouldn't spin- with:the normal elevator

“throw until-a gap in the elevator hinge line

was sealed.

The effect of having air gaps in the various
hinge lines is something you should be careful
to avoid. Any gap at all will greatly reduce the
effectiveness of the control surface. This can
really be a problem with the ailerons, particu-
larly of the gap varies from one side to the
other. Trimming out an airplace with such a
wing can be nearly impossible because of the
resulting differences in lifting characteristics
of each wing panel. The best way to avoid this




o Make & Take Crafts
* R/C Demonstrations

Show Hours: Friday

Sunday

e Model Contests (Open to Public) e

| 10:00 A.M.-2:00 P.M. (Dealers Only)
2:00 P.M.-9:00 P.M.

Saturday 11:00 A.M.-9:00 P.M.

11:00 A.M.-6:00 P.M.

For Further Information Phone (714) 534-0420 or (714) 531-4787

IAE LARUGES T MUUEL AND CRAET SHUW IN |HE NATIUN.

SECOND ANNUAL MODEL AND CRAFT SHOW

PRESENTED BY
THE ORANGE COAST RADIO CONTROL CLUB AND
THE SOUTHERN CALIFORNIA HOBBY INDUSTRY ASSOCIATION.

JUNE 29th, 30th-JULY 1sf, 1973

Thousands of the Latest Products in Radio Control, Static Models,
Crafts, Railroading and Ceramics on Display.

e Static Displays
e Prizes
Trophies & Awards

800 W. Katella Ave., Anaheim, Ca. 92802
& ANAHEIM

4 CONVENTION

L CENTER .

ANAHEIM CONVENTION CENTER
I

problem is to make sure the hinge lines are all
absolutely tight. Actually pulting a web
across the hinge line is a good idea and is done
on some full size aireraft. 1 shape the leading
ndgc of all my control surfaces to an accurate
“v" and hinge them absolulely tight so that
they pivot around the apex of the “y.”

One problem relative to trimming out the
Mach 1 is that it is easily built and finished
too light. ['ve built two of them which came
out just under seven lbs. and in both cases
found their performance lo be superior when
they grosszd out between 7-3/4 and 8-1/4 Ibs.
It is my personal beliel that each design
generally has an ideal gross weight al which
the. airplane’s performance will be.at a maxi-
mum; While | grcl’er tofly the Mach 1'at eight
lbs., 1 have flown two-of them {hat were
excellentat nine Ibs.

When the Mach 1 is set up properly, the
controls should feel soft in all axes. No more
control- movement:should be used than is just
necessary to do the maneuvers. Sensitive
controls are of little value in ftrying fto
perform smooth and graceful maneuvers. For
this-reason | usually sel the rudder throw up
so that full rudder is just theright amount for
the slow and four point roll. The elevator is
set up so that full throw is just enough to do
reliable spins. And the ailerons are adjusted so
that full throw produces just enough roll for
the vertical parts of the Top Hal. No dilferen-
tial is used.

Of course, in addition to having a good
airplane which has been properly Uimmed
out, competition fying 2lso requires a lot of
the right sort of practice. One of the problems

with contest flying is that you are never
warmed up when it is your turn to fly. Either
it's the first flight of the day for you or it's
been at least a couple of hours since the last
one in the previous round. In an effort to take
care of this problem, I've developed a method
of practicing which | think is really the right
way of preparing for a contest. I call it, as you
might guess, practicing cold. All it means is
that when | go out to practice, | concentrate
on trying to make the first flight'a good one.
In a- sense, 1 practice: Mying well. without
practice.  As a result; I usually limit my
practice sessions to one or somelimes: {wo
flights. If | do Ny a second.flight, it's usvally
to try- the pattern in a different.direction
relative to the wind: It'may sound as though |
don’t practice much, but actually. 1.do — it's
just:-that I'don’t'do-much of it at one time. 1'd’

much: prefer to_ fly ‘once. every day-:than a:
couple of dozen times on the weekend, In this:

way, | think the condition in contest flying of
having to fly without being: warmed up is
simulated- lo a certain extent in practice. If
you can develop the ability to make your first
flight a good one, then You'll have:the rest of

the. fellows at a contést- trying: to. catch you -

instead of you trying to catch them. More-
over, | think this type of praclicing tends to
result in 2 lot more consistency in one's
flying.

Flying one flight after another in practice,
is, in my opinion, of little value in preparation
for a conlest. However, it is good in the
begining when you are trying to get used to
an airplane or to learn how to do the
maneuvers. Although, once you've atlzined a

feir level of proficiency, 1 think it's a good
idez to restrict your preparation for contests
to practicing cold.

Well, that's about it. I've covered every- |
thing from the design of the Mach 1 lo
practicing - with the Mach 1. Should you
decide to build the Mach 1, I hope you will
enjoy its many fine flying characteristics. ®

VTO
(Continued from page 9)

Pete Sotich ahd VTO tell the story of tle
West — now let the results speak:

COUPE d'HIVER WEST

1stJr.  Andrew:Benneil Ann Arbor 242

2nd’Jr. - George Bennett Ann Arbor 197

1st Sr. - Keith Gordey  Chicago 284
'2nd Sr:  :David Lyjack ~AnnArbor 159

1st Open- William Benneit Ann Arbor 413

2nd Open J.T. Watters Battle Creek 378

3rd Open: M. Richardson- Daylon 367

4th Open D. Goodwin (Sotich) England 314

COUPE d'HIVER PARIS

1 G. Gastaldo Rtaly.. .. 357 ;.

2 A Merritte France  330+359

3  B. Boutiller France 330+267

4 J1.0O'Donnell .B. 330+ 8§

7 R. Garrigou Francce 319

(*72 winner)

11 P. Chaussebourg France 310

15 T.Medley (Tubbs) U.S.A. 301

19 F. Monts (O'Donnell) U.S.A. 298

59 D. Linstrum(Chaussebourg) J.S.A. 221
72 D. Linstrum (Goodwin) U.S.A. 198
100 D. Goodwin G.B. 144

A KRAFTSmanship kit processed with AAMCO GOLD BALSA -

The GREATEST R/C“BASIC TRAINER” Design & Kit of ALL TIME -

We Humbly Say No More - Andrews Alrcraft Model Co., Inc. 9 Centre St.. Danvers, Ma, 01923 617-774-8688 J

Wing Span 50"
Wing Area 425"
Engines 15-35
Weight 3-4 Ibs,

Fast Box-Lok construction -
A must for the beginner-
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