RC-38 PHASOAR 035 INSTRUCTION MANUAL

. INTRODUCTION

The PHASCAR 035 from Top Flite Models,
Inc., utilizes its unique |ooks and design
to deliver electric-powered performance at
the flying field! Al'l of the latest
technol ogy has been enployed in designing
this model, starting with the silent, but
power ful, ASTRO FLI GHT Cobalt 035 El ectric
Mtor. This motor, with a GRAUPNER 7x 3
folding propeller unit and a SR 1000 or
"Magnunt' 1250 mAh battery pack (6-cell),
has rocketed our prototype PHASOARS to 700
feet in 55 seconds! This was done up to
five times on a single charge!

Aerodynami cal |y, your PHASOAR has a |i ght,
straight-forward and strong airframe.
There's no need to di sassemble the nodel to
get at the batteries because its single-
screw release allows quick access to the
battery pack. This allows you to charge
batteries while still in the pod or renove
them for charging while a second pack is
being used. The full-flying stabilator
allows the nodel to be quickly and
dynam cal l'y trimed for power-on/ pover - of f
flight. The PHASOAR's airfoil allows
flying inwndconditions that would ground
most of the flat-bottom types and, vyet,
provides a great thermal-hunting glide.
The generous rudder area and the
appropriate polyhedral of the wing panels
all ow qui ck detection of the core of the
smal lest thermals for long unpowered
flights.

Finally, the PHASOAR is perfectly sized to let you
take it nost anywhere and enjoy true, high-
performance electric flight.

| MPORTANT NOTE

If you are a beginner to the sport of RIC flying,
we would urge you to seek and use experienced
assistance in constructing and- flying this
airplane. All nodel airplane hobbyists should
remenber that:

Flying this or an other radio-controlled nodel
aircraft is a PRRIVILEGE and not a RIGHT and this
privilege begins with the utnost safety
considerations to others and yourself as well. An

R/'C nodel airplane in inexperienced hands has the
potential of doing serious personal or property
danmage. These safety considerations start at the
bui I di ng board by fol | owi ng instructions, seeking
conpetent hel p when you are confused and avoi di ng
short-cuts. These considerations have to be
carried over to the flying field where safety nust
cone first. Wurgeyou, if you have not already
done so, to:

1. Send for and obtain your Acadeny of Mbdel
Aeronautics (AMA) menber shi p whi ch provi des
insurance for your RIC activities'-DO NOT
RELY ON HOVEQUNERS | NSURANCE.

TOP FLITE MODELS INC.

2635 S. WABASH AVENUE +« CHICAGO, ILLINOIS 60616




2 Join an AMA-sanctioned RIC flying club in
your area where you can obtain experienced
guidance and instruction in trinmmng and
learning how to fly this nodel.

Many | ocal hobby shops have the required AMA forns
or can advise how where they can be obtained.

WARN N3 !

A radio controlled nodel is NOT a "toy." Care and
caution nust be taken in properly building the
nodel, as well as in the installation and use of
the radio control device. It is inportant to
follow all directions as to the construction of
this kit as well as installation and use of the
engine and radio gear. The advice and assistance
of a well-experienced builder and pilot is highly
recomended. Don't take chances! | npr oper
buil ding, operation, or flyingof this mdel could
result in serious property damage and/or in serious
bodily injury to yourself or others.

————

. PRE- CONSTRUCTI ON_ NOTES

The PHASOAR, |ike other Top Flite kits, enploys the
use of die-cut wood to ease the task of
construction, part fit and identification. Die-cut
parts may be removed from their sheets by first
lightly sanding the back of each sheet before
careful Iy removing each part. e a |ight garnet
paper for the sanding and keep a sharp hobby knife
with a #11 blade handy for assistance in renoving
any parts that m ght not have been conpletely cut-
through by the dies. Parts which oppose one
another nust be precisely uniform (such a ribs,
etc.) and shoul d be careful |y "matched" after their
removal from the part sheets. Matching is the
process of hol ding the pieces together with either
pins or tape, or by spot gluingand|ightly sanding
the edges of the parts until they are identical. A
sanding block with [ight garnet paper is nost
useful for this.

Your flat building surface should be at least large
enough to accormodate the wing, yet be able to
accept pins easily. A product such as Celotex
fiber board works well. Another good surface is a
2 x 4 fiber board ceiling tile.

As with mst RIC kits that are constructed from
wood, a selection of tools and accessories greatly
hel p do the job correctly:

Hobby knife with sharp #11 bl ades
Singl e-edge razor bl ades
T-pins
Sanding blocks in assorted sizes
Sandpaper in various grits
Hand- hel d hobby saw, such as an X-Acto
* Dremel tool or power drill and assorted drill
bits

* Straight-edge, preferably netal, at least 36
| ong

* 90" triangle

* Soldering iron, flux (such as HARRI'S' Stay-
Clean) and solder (silver)

* Carbide cut-off wheel for wire cutting

* Small power jig-saw, such as a Mto-Saw

* Razor plane

* Tapes, such as masking and cel | ophane

Qur PHASOARS were constructed using a variety of
common hobby adhesi ves incl udi ng 5- m nut e epoxy and
cyanoacrylate (). Type of glue used may vary
according to individual preference. However,
during the construction there will be call outs for
certain types of adhesives, and we urge you not to
substitute since doing so could possibly cause
structural problens.

Left to right:

*@od quality 2-part 5-minute epoxy
*@od quality, sandable filler

*CA accel erator for CA glue

*@Qod quality, slowset CA glue

Lastly, the sequence in which the PHASOAR is
assenbled has proven to be the nost straight-
forward and provides finished conmponents in the
order in which you will need them to progress to



the next assembly phase. Maintain the building
order presented here to avoi d m stakes.

Spread the plans out on your work surface, cover
themwith a clear plastic material, such as the
backing froma roll of MnoKote or plastic wap,
and commence construction.

1. RADI O SYSTEMS

Qur prototype PHASOARS have been tested and flown
using two radi o types fromdifferent manufacturers.

The first of these radio systens is the one
depicted on the plans. The system consists of a
standard-sized 6-channel  receiver  (AIRTRONICS
#92262), three m cro-servos (Al RTRONI CS#94501) and
astandard-sized, internal | y-mountedswitchharness
(AIRTRONI CS #97001) . Power is supplied to this
systemby a 4-cell SR 300 mih battery pack, fitted
wi th an AIRTRONICS connector. The servos have been
fittedwiththe4-armservooutput arns, with three
of these arns cut-off and the remaining armtrinmed
as shown on the plans.

These three servos drive the rudder, stabil ator and
the OV OFF mcro notor switch.

The radio system just described is very acceptable
interns of weight and reliability!

The transnmitters we've used in conjunction with the
above system were the AIRTRONICS Chanpionship
Series 6-channel and the AIRTRONICS SR Series 4-
channel.  Both of these worked well. whatever
system you choose, we suggest that the mininum
requirenent i sservo-reversingability.

The second radio systemthat we've used is nade by
FUTABA. This radio system has sophisticated
features that work well in the PHASOAR. First,
when using this system your servo count goes from
three to two. because the receiver also houses a

fully-proportional, motor controller. Secondl y,
the receiver and servos are powered by the nmotor
battery pack, thus, elimnating the need for a
separate, on-board battery supply for these
conponents!  This neans that there is no need for
amcro-switch, the wood nounts, the hardware to
mount these parts and no need for the armng switch
because the FUTABA system has all of these
conponents built-in. Thissystemisavailablewith
FUTABA's #S-133 servo included. The S-133 servo
has al nost the sane dimensions as the Al RTRONI CS
#501 servo, thus no adjustment to the plans in the
servo area is required. Lastly, this system
includes FUTABA's Attack-4 transmitter which is
equipped with servo-reversing.

FUTABA' s System#4NBL 133MN 72 designates the radio
which will provide all of the conponents just
nent i oned.

For conparison, the airborne weight of the FUTABA
system is 3.25 ounces. The AIRTRONICS system
described earlier, with the mcro-switch, nounts,
hardware and armng switch weighs or 593 ounces.
The difference amunts to 268 ounces, or nearly a
10% loss of weight for the nodel which uses the
FUTABA systen

There are other systens that woul d al so work inthe
PHASOAR.

Have whi chever radio systemsel ected avail abl e for
sizing and fitting purposes during construction.

1'V. MOTGR AND PRCPELLER CHO CES

The PHASOAR has been designed and engineered to be
powered by t he ASTRO FLI GHT 035 Cobal t nmotor, using
direct drive. This motor is relatively smll,
I'i ght-weight (about 130 grams), very powerful for



its size and quite easy to mount/install. It
swings a 7-3 or 7-4 propeller and accepts a wide
variety of battery packs.

There are other motors that will fit into the
PHASOAR s nose, e.g.. the KYOSHO LEMANS 360, the
MABUCHI RS-380SH, and the ASTRO FLI GHT 020 Cobal t,
etc. W nust, however, forewarn that these motors
are not going toyieldthekindof high-performnce
climb-to-altitude that the PHASOAR has been
designed for. Decide now which notor you want to
use because you will be fitting it to the fuselage
during construction.

The propeller choice always tends to be a function
of experience in flying the nodel. Therefore,
propeller sizes and diameters can and should be
"played with" to determine which one works best.
Qur first recomendation is to seriously consider
a fol ding propeller. Sincethe PHASOAR is. in non-
povered flight, a sailplane, it derives a certain
amount of ef ficiency by being quite aerodynamically
"clean." while fixed-blade propellers work well,
the folding units tested performed better after
cutting powver.

V. BATTERI ES

Your PHASOAR s battery pod has been designed to
carry six (6 AA-sized batteries, or four, possibly
five (if configured appropriately), "Sub C' type
batteries. The capacities of these two battery
types can and do vary and it is inportant for you
to know at least some of the differences. It is
al so inportant to knowthat the current drain, when
using the ASTRO FLIGHT 035 Cobalt motor. Is higher
than that of a ferrite-type "can notor." Because
of this, it is appropriate to provide your nodel
with the best possible set of batteries, both in
ternms of capacity and certainly internms of weight.

Wiy worry about weight? The single heaviest, FIXED
WEI GHT itemthat your PHASOAR nust carry aloft is
the battery pack. This wei ght directly influences
the wing loading of the nodel which dictates how
the nodel behaves when the power is OFF.

The photograph shows the five (5 battery-pack
types and capacities that we've used to power the
PHASCAR.

First, on the left in the pod, is the SR 1250 mAh
"Magnuni 6-cel | pack. Moving fromleft to right in
the row of five packs, is another SR 1250 "Magnunt
pack.  The next pack shown is the SR 1000 pack,
then the SR 1000 pack in a 5-cell format. Next is
the 4-cell, Sub-C SR 1000 pack, and at the far
right is a 5-cell pack made-up from Sanyo 810
cells. The weights for these units (all with
connectors) are as follows:
SR 1250 6-cel | "Magnunt pack. . 7.43 oz.

SR 1000 6-cell pack . . . . .. 7.60 oz.
SR 1000 5-cell pack . . . . . . 6.43 oz.
SR 1000 4-cel | Sub-Cpack . . . 609 oz.

Sanyo 800 (nmAh) 5-cell pack . . 6.52. 0z.

These nunbers are revealing, especially when tied
into the capacities (potential amount of power) of
each of the packs and their effects on the nodel's
wing loading. All five of these packs have been
used in testing the PHASOAR and all five have
worked wel | . The best al | -around battery pack has
been the SR 1250 (mdh) 6-cell pack, since it
provides the amount of power that the 035 Cobalt
thrives on. At the same time, it has an acceptable
wei ght for thermal hunting with the PHASOAR s wing
area (3% sg. inches) and resultant wing |oading
(with this pack in place) of 11 ounces/sq. ft.
using the Al RTRONI CS equi prent or 10 ounces/sq. ft.
when using the FUTABA system

To get the nost out of your PHASOAR in terns of
flying time, consider obtaining three (3) battery

packs. In this way you can be flying alnost
constantly because one pack will be in the nodel,
one pack will be cooling and the third will be on

charge. W th only a single flight pack you could
conceivably have to wait 35 to 40 minutes between
flights.. Be sure to follow manufacturer's
recommendations for recharging the batteries.

V. BATTERY CHARGERS

There are a great many chargers available for re-
charging Nickel-Cadm um batteries (N-Cads); too
many to test themall. W have had success with
the two we use and, therefore, reconmend these to
you knowing that many others may work out just as
wel | .

For fast charging (15 to 20 mnutes) the LEISURE
#107 AC/DC nodel works wel | and can be either used
on your auto's 12-volt battery or plugged into a
110 volt wal | socket. Geat for quick charges at
the flying field.

For slow charging ACE RICs DUAL-METERED VARI -
CHARGER (#34K32) is available inboth kit formand
pre-assenbled. It allows two battery packs to be
charged simultaneously. Super when you have the
time at home to top-off the charge in each pack.



M.

W NG CONSTRUCTI ON

Be sure and protect your plans by covering them
wi t h backing froma roll of MnoKote or a materi al
such as clear food wapping. Take a mnute to
study the plans and understand them W suggest
building a right and left wing panel, starting with

the inboard sections, we'll start with the left
wing first.
1 From the 1/16" x 3 x 30" sheeting

provided, cut, fit and locate over the
plans, the bottom |eading edge sheet (use
a long straight edge to devel op the correct
width and to true-up the edges). Fromthe
18" x 3/16" spruce spar stock provided,
neasure and cut the required 15" length for
the bottomspar, set this aside . Now cut
and locate over the plans, the 1/4" x 1"
l'ength of shaped trailingedge stock. Next
cut and glue the bottom center section
sheeting in place to the trailing edge
stock and the forward bottom wing sheet.
Cut, fit and glue in place the six bottom
/16" x 3/16" cap strips from the stock
provided. Using one of the die-cut W2
wing ribs as a location guide, the bottom
spruce spar (cut earlier) can now be gl ued
in place. Lastly, note in the cross
sections that the leading edge of the
bottomwi ng sheeting needs to be lifted up
and supported in order to match the bottom
contours of the wing ribs, forward of the
spar.  This is best done with a length of
trailing edge stock.

Note the "tick" marks just in front of and
just behind the wi ng panel drawings. These
correspond to the rib locations. Use a
straight edge and a soft lead pencil to
mark the rib locations directly on the
| eading edge and center section sheeting.
The first wing rib to be installed is the
first W2rib, inboard fromthe pol yhedral
break (the inboard end of polyhedral brace
W10 wi || butt against this ribwhen it is
installed). Continuing to work inboard,
toward the center, install the next three
U-2 ribs. From their die-cut sheets,
remove ply di hedral braces W8 and W9 and
pol yhedral braces w-10 (balsa). The two
remaining inboard w-2 ribs nust now be cut
to conpensate for the installation of the
W8 and W9 dihedral braces; use these
braces as a thickness guide and trim the
ribs as shown on the plans. Finally, root
rib W1 nust also be trimmed into two
pieces to fit in front of and behind the
di hedral braces. Once this is done,
hol ding W8 in place agai nas a guide, glue
all of the remaining forward rib ends in
place to the bottom| eading edge sheeting;
remove W8 fromthe structure. Using W9
as a guide, glue all remaining rear rib
ends in place and renmove W9 from the

structure. The remaining outhoard W2 rib
must be trimed ina simlar manner. Using
the sane procedure as described, trimthis
ribinto a front and rear piece and glue in
place using W10 as a spacer; remove W10
fromthe structure.

Qut. fit and glue the 14" sq. |eading edge
i nplace.

Carefully remove this structure from your
work surface. Use a sanding block to
lightly sand the outboard edges (the

pol yhedral  break) snooth. Place the
structure back on the plans and block up
the center 2-1/2." Using the same

construction as described earlier, the
outer wing panel isnowhuilt directly over
the plans and directly to the inner panel.
Take pains to bevel the trailing edge butt
joint for a good fit. Be sure to install
w10 first before the front and rear
segnents of U2, followed by W3, W4, etc.

Wthall of theribs inplace, cut, fit and
glue the top spruce spar in place fromW?7
to the W2 at the polyhedral break. From
your parts bag, locate the bundle of ten
vertical grainshear webs. Carefullytrim
one of these to fit between W3 and W2 and
against the spars and W10 with the top
flush with the top of the spar. Once
satisfied, gluethiswebinplace.

As shown on the plans, the 14" sq. |eading
edge nust now be sanded down to match the
top contours of the ribs. The razor plane
then sanding block work great here. (nce
satisfied, cut, fit and glue in placethe
top 1/16" |eadi ng edge sheeting (note that
this top sheeting is placed slightly
forward on the top spar thus creating a bit
of a "shelf"). Lastly, cut, fit and glue
inplace all of the top 1/16" x 3/16" cap
strips with the exception of the one which
wi || cover the W2 ribs at the polyhedral
break. Renove the left wing panel from
your work surface. Use your sanding bl ock
to smooth the outboard face of W7 in
preparation for the wing tip. Inspect the
bottompol yhedral joint and i ghtly sand as
needed.

The right wing structure is now built using
the same procedures just described.

Next, the right and left wing halves will
be joined together. Preparation for this
requires that the two inboard ends of the
wing halves be sanded smooth and bevel ed
to create a good, straight fit. Do this
now. Pin or weight one of the wing halves
(let's use the left) flat to your work
surface. Next, make sure the rib curve in
the bottom leading edge sheeting is



10.

11.

12.

supported with a length of trailing edge
Stock. W th everything secure, trial-fit
the right wng half in place with its
pol yhedral break supported 2-5/8" off of
the work surface. The resulting butt joint
shoul d be as flush fitting as possible and
the leading and trailing edges of bhoth
inner panels should be straight; take your
time here and ensure that the fit is the
best you can produce, with all parts
[ining-upcorrectly. Oncesatisfied, apply
a thin, even coat of glue (5-mnute epoxy)
to the inboard end of the right wing panel
and carefully fit it to the pinned down
left panel, again meking sure the right
panel is raised 2-5/8" at the polyhedral
br eak. Carefully wipe off any oozing
adhesive. Now, fit W8 dihedral brace in
place, trimmng if needed for a good fit.
Gue w8 inplace. Cut, fit and glue the
left panel's spruce spar in place. Rear
di hedral brace w9 can now be glued in
pl ace.

Wth the left wing still down flat to your
work surface, locate the vertical grain
shear webs (1/16" balsa). Cut, fit and
glue these in place between the renaining
W2 ribs. out to the polyhedral break.

Remove the joined wing structure from the
bench. Pin or weight the right panel in
place to the bench and gl ue the remaining
top spruce spar in place followed by the
remaining vertical grain shear webs.

As you did with the wingtip panels,
careful 'y shave and sand the inner panel's
| eading edges to conform with the top
contours of the wing ribs. Use your
sanding block to |ightly sand any high
points on the panel's top surfaces. \Men
done. the inner panels are ready to sheet.
Pin or weight one side or the other in
place on your work surface. Cut, fit and
glue the leading edge sheeting in place
(again leaving a bit of a "shelf" at the
rear edge of the top spar). Cut, fit and
glue the center section sheeting in place
using the patterns shown on the plans.
Finally, install all of the remaining 1/16"
x 3/16" cap strips out to and including the
pol yhedral break. Repeat this procedure
on the opposite wing panel.

Locate and renove wing tip parts W11 from
their die-cut sheets. Sand their inner
edges lightly to render them flat and
straight. Note the tip reinforcenent
option shown on the plans. This addition
of a length of 18 x 316" spar stock
really "beefs-up" an area prone to stress
inanaccident. GuetheW 1l wingtipsin
place as shown on the plans ("End View of
Wng tip" left panel). Al'so as shown

below, cut a few scraps of 18 balsa to
fill in the leading edge of the wing tip
and glue these in place. From the
remaining 1/16" balsa sheet provided in
your kit, cut. fit and glue in place the
wing tip braces as shown on the plans.
our prototypes we added these braces top
and bottom

LR

~—_ 1/8" BALSA FILL
TOP AND BOTTOM

The conpleted wing structure should be carefully
sanded to final shape including the |eading edges.

At this point your PHASOAR s wing structure is
nearly conplete. Later, after the FUSELAGE
ASSEMBLY, we will insert the forward 3/16" dia. x
1-1/2" hol d-down dowel, drill the center section
trailing edge for the hol d-down screw and add the
front and rear bal sa wing/fuselage fairings.

VIIl. STABI LATOR CONSTRUCTI ON

Studying the plans you' Il note that theentiretail
group (stabilator, finandrudder) for your PHASOAR
consists of flat "plate" structures, which have
die-cut "core" parts and die-cut "cap" parts.
These structures are sanded to airfoil shape (shown
on plans) after assembly. Al'though these
structuresarequitestraight-forwardindesign, it
remains inportant that care be taken in cutting and
gluing the required parts together.

1. Fromthe smal| parts bag, |ocate and renmove
the single 3" length of 1/16" |.D. alum num
tubing and two of the four 1/16" dia. x 1-
12" lengths of nusic wire (MW).
Careful Iy measure and cut-off four(4) 58"
lengths of the alum num tubing, using a
single-edge razor blade with a rolling
motion on a hard surface. Be sure to save
the remaining 1/2" length of this tubing
for later use.




Locate and careful ly remove the 3/32" die-
cut core parts S-1 (2 each) and S-2 (2
each), and the 1/16" cap parts S3 (4
each). Make sure your stabilator planis
covered with clear protective material and
position each of the S-1 parts in place -
wei ght or pin. GuetheS-2parts inplace
to each S-1, directly over the plans.
Remove the two resultant structures from
the plan and, holding them together,
lightly sand their outer edges to match
exactly.

In this step you are going to glue each of
the S-1/S-2 structures to a S-3 cap part,
a bottom left and right. Apply a thin
coating of glue to the bottomof each S
1/S2 structure, keeping it out of the
slots, and pin or weight in place over the
bottomS-3 cap. (nce again, renove the two
resultant structures from your building
board, hold them together and |ight-sand
their outer edges flush with each other.
Re- position these parts back over the plans
and securely pin or weight in place.

Now test-fit each of the four (4 58
lengths of aluminum tubing in place into
the slots provided in the S-1/S-2 parts
with both of the 1/16" x 1-1/2" MW rods
in place. This is a good time to trim
anything that does not fit well. Refer to
drawing. Note that the two MW rods are
meant to be parallel with each other when
inplace. Using 5-m nute epoxy, glue each
tube in place into each slot ineach S-1/S-
2/S-3 structure, being careful to keep glue
out of the tubes - allowto cure.

116 1D
ALUMINUM TUBES —

Apply a thin coat of glue to the bottons
of the two remaining S-3 top caps and pin
or wei ght these in place directly over the
tops of the S-1/S-2 structures, carefully
l'ining-up the inboard edges. Rermove the
two structures fromyour buil di ng board and
renove the two 1/16" dia. x 1-1/2" MW
rods and pin or weight directly over the
pl ans.

Cut, fit and glue the 1/4" x 38 balsa
trailing edges and tips in place - pinor
wei ght securely. Fromthe 1/4" bal sa stock
provided inyour kit, cut, fit andglue the
two required tip corner gussets in place.
Agai n using the 1/4" bal sa stock, cut, fit
and gl ue the leading edges in place.

Using the 332" x 14" balsa stock provided
inyour kit, cut, fit and gl ue the di agonal
geodetic "ribs" in place, using the plans
as a guide. Take care here to create the
best joints that you can. Using the trim
lines shown on the right stab side, trim
the right stab tip as shown. Remove the
stabilator structures fromyour building
board. Hol ding the right stab half over
the left. trimthe left stab half tip to
match the right, while still holding the
structures together, sand the rear, inboard
trailing edge "notches" per plan.

The stabilator halves should now be
conpl ete and mat ched. Further, when joi ned
together with the 1/16" MW rods, they
should be flat in relationship with one
another. The last step is to sand these
halves to airfoil shape as shown on the
pl an.

Note holes through geodetic ribs and root section

of

stabs and a similar hole through bottom of

rudder and through top of TC-1"s on fin. These are
"breather" hol es for covering purposes. They allow
hot air to escape the structure, allowing MnoKote
to fully shrink.

1 X.

1

RUDDER CONSTRUCTION

Locate and carefully remove the two
required R-1 die-cut rudder cores from
their sheets. Do the same for the two
required 1/32" RC-1 rudder cap parts.
Start construction by gluing the two R-1
parts together, taking care to match their
outer edges with each other. Pin or weight
the R-1/R-1 structure in place over the
plans.



Qut, fit and glue the rudder's 3/16" sg.
balsa leading, top and trailing edge in
place. Gue one of the RC-1's in place
directly over the R-1/R-1 structure,
mat ching each edge. Locate and renove two
of the die-cut 1/32" x 316" x 8-1/2" fin
and rudder cap strips fromtheir sheet. As
shown on the plans, the cross-hatched areas
at the leading edge and top of the rudder
are "capped" with this capstripstock - do
this now Renove the structure from the
plans and |ightly sand the "capped' side
smoth. Place the structure back on your
work surface, opposite side up, and glue
the remaining RC-1 and capstrip stock in
place. Again, lightly sand this side of
the rudder snooth. Re-position the rudder
assenbly in place over the plans - pin or
wei ght .

Using the 1/4" sq. balsa stock provided,
cut, fit and glue the two bottom |eading
and trailingedge corner gussets in place.
Using the 3/32" x 1/4" bal sa provided, cut,
fit and glue the diagonal geodetic "ribs"
inplace, using the plans as a guide.

X

Again take care to create the best joints
that you can.

Renove the rudder structure fromyour work
surface and use a sanding block to smooth
each of the four outer edges and the |eft
and right surface of each side. with the
exception of the addition of the 1/32" ply
rudder control horn and the 45-degree bevel
for hinging, the rudder i s nowconplete and
can be sanded to the shape shown on the
plans. Set the structure aside for later
fitting to the fin,

FUSELAGE/ FI N CONSTRUCTI ON

Note that the fuselage and fin, with the stabilator
drive, are constructed as a singleunit.

1

Renmove the two fuselage sides from their
die-cut sheet. Tape, pin or clanp them
together and use a sanding block to lightly
sand their edges, thus matching them
exactly. Renmenbering that a left and right
side is required, glue F-2 on the fusel age
sides as shown below on the assenbly of
nose and forward fusel age drawi ng.

HATCH BLOCK

WING BOLT PLATE

TOPREARSHEETING

1/32” SHEET
DOUBLER

1/4" TRIANGLE

BOTTOM REAR
SHEETING

\
BOTTOM SHEETING
GRAIN CROSSWAYS

BOTTOM NOSE BLOCK

NOSE BLOCK

SPINNER
RING




2, Gl ue 14" triangul ar corner blocks, |eaving
space for F-3 at forward edge of fuselage.
Using F-3 and F-4 for spacing, cut and gl ue
1/32" vertical - grai nnosedoubl ers.

Que block in place to RIGHT T-1, just
bel ow cutout. Insert cable into tube and
use a heat gun to bend tubing and cable to
fit withinright fuse side. Once bend has
been made, glue tube to right fuse side up
to F-5 location about every inch.

3 Add 18" longerons and uprights per
sections E-E, F-F, and GG

4 Drill LEFT fuse side for rudder control
tube exit as shown, glue tube in place to
inside of left side all the way to F-5
(about every 1") - set aside.

5. Build basic fin frame directly over plans
using 316" x 3/16" outside frane stock.
Remove fromplans; |ightly sand flat.

'FLATTEN END THEN DRILL
1/16" DIA. HOLE

BRASS TUBE STABILIZER CONTROL CABLE.
SOLDER INTO BRASS TUBE
’

|

1/32° X 316" BALSA
LAMINATED EACH SIDE
OF FRAME 4

CABLE GLUED TO
BALSA BLOCK

6. Gue RIGHT fin sheet part T-1 accurately
inplace, as shown on fin drawing. @ ue
rear 3/16" Sq. pivot block in place. G ue
RIGHT side 1/32" x 3/16" fin frame cap
stock in place; lightly sand flat. @ ue
fin in place to RIGHT fuselage side, over
pl ans.

7 Solder drive fitting to cable end.  Use
316" x 316" block to hold cable tube.

10.

11.

12.

14.

Install antenna tube to right side
(sections E-E and F-F).

Notch F-5 to accept rudder, elevator, and
antenna tubes. Notch F-4 to accept rudder
and el evator tubes.

Mark rear pivot hole location onto LEFT T-

1 side. Use a punch (nail, etc.) to open

this hole enough so that later sanding

won't remove it. G ue LEFT T-1 sheet in

place. Use the 1/32" x 3/16" stock to cap

}lhe left side of the fin. Lightly sand
at.

Lay the LEFT fuselage side over the RI GHT
fuselage side/fin assembly.  Check fit.
Sides should match. G ue LEFT fuse side
to RI GHT fuse side from1" forward of the
fin, back to the end of the fuselage -
weight or pin and allow to dry.

Spread fuse sides and glue F-5 in place -
keep square (5-mnute epoxy allows a bit
nore positioning time. G ueF-4inplace;
keep square.

Gue rear U8 ply screw plate in place
against F-5 fuse sides and against bottoms
of F-2.

Epoxy F-3 in place.

Trial-fit motor, with the ASTRO FLIGHT
Cobalt 035 rotate motor as far as it will
go to the right (this mnimzes the height
of the brush housings). Note that the
bottom brush housing will contact the




bottom left triangular stock. Mirk with a
penci| where this occurs and use a DREMEL
torelieve thisarea. Once thenotor isin
place, drill two 1/8 diameter holes in F-
3 for nmounting with two 4-40 x 1/2" screwvs.
Renmove notor and screws - set aside.

Note: For a MABUCH 380 nmotor, no
special rotating is required, but metric
mounting screws are needed (not supplied).

15. Using 1/16" bal sa sheet stock, glue bottom
sheeting in place (cross-grain) from rear
of F-4 back to end of fuse sides.

16. Gue U8 pod screw plate in place between
18" fuse longerons and against rear of F-
5.

17. Tack glue die-cut P-4 ply pod base to
bottom of fuse sheeting with front edge
securely against F-4.  Gue forward pod
former P-2 carefully to P-4 (Keep gl ue off
of F-4 and be sure to center P-2). Gue
triangular 1/4" stock to bottons of P-1 pod
sides - be sure you make a LEFT and RI GHT
pod si de!

18. As shown on the plans the pod is held in
place at the front with two 58" lengths
of 1/16" nusic wire. The two required
hol es for their |ocating/munting pins nust
now be drilled through P-2 and F-4. Drill
1/16" holes. [Insert the two 1/16" x 1-1/2"
nusic wire pins in place and gl ue securely
to the P-4 pod base and P-2 forner.

19. Now glue the P-1 pod sides in place to P-
2/P-4 making sure the P-1's mtch the
fusel age sides. Make certain to keep glue
off of fuse sides. See drawing bel ow

L
LOCATOR P
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20. Gue 18 x 38 spruce/ply to bottom of
P-4 and butt up to P-3.

21 Fit and glue P-6 and pod tail blocks in
place. Drill cooling air outlet holes and
sand bottomof pod to accept P-5.

22, Now drill and tap pod screw plate with an
832 tap. CGue P-5 in place. Locate the

10

23.

24,

U2'x 2" x 12" length of balsa. Using a
sanding block, bevel-sand one end of the
block to fit against the forward face of
F-4, holding it inplace at the top of the
fusel age.

The forward end of the radio hatch is now
cut at the angle shown on the plans. GOnce
the bevel cut has been made, use the
sanding block to |ightly clean up each end
of the cut. Set aside the hatch part for
anmoment. On the remaining |length of block
measure forward from the bevel cut and cut
this piece off. This then becomes the
forward "lip" for the radio hatch. ke
tape to hold the radio hatch in place to
the top of the fuselage, against F-4.
Apply a smal | amount of glue to the bottom
of the forward block and glue it in place
to the top of the fuselage and nose bl ock,
matching the bevel on the front of the
radi o hatch bl ock, thus insuringanicefit
between these two bl ocks. Untape and
remove the radio hatch block. Locate and
renove the ply hatch "Iip" fromits die-cut
sheet . F-4 can now be glued to the
forward, bottomsurface of the hatch block
with 3/16" of its forward end protruding,
thus providing a fit beneath the forward
block just installed and preventing
shifting fromside-to-side. Install the
two 18 square hatch Iocators. Repeat
procedure for the bottom nose block. The
bottom bl ock, not being removable, can now
be glued in place.

The next step is to assenmble the nose
block. GQue the plywod spinner ring to
the 1/4"'x 1-3/4" x 2" balsa nose block,
carefully centering it. After the block
has dried, remove center section by cutting
along center of spinner ring with a #11
blade. Sand the front of the fusel age per
section B-B to accept the nose block
assenbly. Align the nose block with the
nmotor shaft and cement to F-3. The cool -
air intake holecanbedrilledat thistime
(see photo bel ow).




25.

Now trial-fit your wing to the fuselage.
Make sure the wing is centered and that the
| eading edge is up against F-4. Holding
these two structures together, observe the
fit between the bottomof the wing and the
wing saddle area. It may be necessary to
slightly bevel the tops of the fuselage
sides and F-1 doublers to get a snug fit;
do this now (nce satisfied with the
wing/fuselage fit, you' re ready to make the
hol d- down system Again place the wing on
the fuselage and use weights to hold it
firmy in position. Mike sure that the
wing is squarely in position on the
fusel age by taking wingtip-to-tailpost
measurements as shown in the figure below
("X should equal "X).

L

)

——

C 3¢

DISTANCES “X" and “X"
MUST BE EQUAL

Locate the 3/16" dia. dowel fromthe parts
bag. A 3/16" dia. hole nust nowbe drilled
through F-4 (see mark) and into the wing's
center w-1 ribs, to a depth of 1-7/8"
measured fromthe front face of F-4. Mark
this depth on your drill bit with a strip
of tape. Once the hole is drilled, renmove
the wing from the fuselage and trial-fit
the 3/16" dia. dowel in place. Use
sandpaper to slightly round the front edge
of the dowel. Now glue the dowel in place
in the wing (clean off any oozing glue).
Once dry, again fit the wing to the
fuselage and use weights to hold it in
pl ace. The rear nylon screw hol d-down
systemis now made. Start by drilling a
hole, with a #9 drill bit, through the
wing's trailing edge and through the 1/8"
ply wing screwplate at aslightlyforward
angle (see plans). Renove the wing from
the fuselage. Enlarge the hole in the
wing's trailing edge to allow the 8-32
nylon screw to slip through to the head.
Now using either an 8-32 tap or an 8-32
screw (netal), tap the threads into the
hol e made in the ply wingscrew plate. Once
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26.

21.

the threads have been cut, give thema very
thin coat of instant CA glue and again run
the tap through them This toughens the
threads inthe plywod. Re-fit thew ngto
the fusel age and screwit inplace to again
check the fit. Note that about 7/8" of the
l'ength of the nylon screw (1-1/2" suppli ed)
can be trimmed off.

Remenber that 1/2" length of 1/16" |.D
alumnum tubing that you saved back when
building the stabilator? Locate it now
with a 332" drill bit, finish the hole
through the fin (the stab pivot hole). Cut
a 14" length of alumnum tubing, clean
each end with a #11 blade and carefully
insert it into the stab pivot hole just
cleared out; do not glue. Attach the
stabilator halvestothefin; just pressin
place for now what we're going to check
for nowis alignment, we want to viewthe
airplane head-on at a bit of a distance.
Place it on a table, facing you, and back-
off a fewpaces, sighting directly at the
front. Isthewingsittingproperlyonthe
fuselage? Is the stabilator tilted in
relationshipto the wing/fuselage or does
it line-upright? If everythingelse seens
to line-up, we can proceed to finish
sheeting the top, rear of the fuselage. If
it doesn't, we need to know which way to
twist the fin to make everything |ine-up
properly because once the top, rear
sheeting is installed, it "locks" the
fuselage firmy in place thus making any
such corrections extremely difficult, if
not inpossible.

If the alignment appears to be K, renove
the stabilator halves, leave the wing in
place, and carefully cut and gl ue the 1/16"
bal sa sheet (applied cross-grain, as shown)
top, rear decking in place back to the
| eadi ng edge of the fin. However, if some
alignment is needed by having to pull the
top of the fin left or right, now is the
time to do it, before applying the top,
rear sheeting. This is howit's done. Set
the assenbled airplane on a large, flat
table. Height the top of the wing center
sectiontoholdit firmy inplace. Again,
sighting directly at the front of the
model , determine which way the fin has to
be tilted. Pull off a long length of
masking tape and stick it to the top of the
fin.  Pull against the tape until the fin
is in the right position and stick the
other end to the table, thus preventing the
fin fromshifting. Wth it now properly
aligned, cut, fit and glue the top, rear
sheeting in place as earlier described.
Let the sheeting dry before renmoving the
masking tape fromthe fin and you'll find
that the fin is now properly aligned.
Remove the wing and stabilator halves from



the fuselage. Use your sanding block to
now sand the top, rear sheeting and the
forward radio hatch and nose block piece
flush with the fuselage sides. You can
also now sand the top forward hatch and
nose-block contours to shape as shown in
the plans, no need to round corners yet.

28 Fromyour parts bag, locate the 1/4" shaped
fin/fuselage fairing. Use your sanding
block to adjust the angles if needed and
glue in place. As shown, this is now
trimmed to fair the fin leading edge into
the top, rear of the fusel age.

29. Finally, push the /4" length of alunminum
tubing that's in the rear pivot hol e about
hal fway out, apply just a bit of adhesive
to its outer surface (5-minute epoxy or
slhowf_cure CA) and push it back in place in
the fin.

30. wi th the exception of contouring and final
sanding, your fuselage should be conplete.

Xl . FI NAL ASSEMBLY

It"s often been said that the difference between a
good nodel and a great one is sandpaper and the
willingness and ability to use it. This point in
construction can literally make or break the
performance and the look of your nodel. Since the
PHASOAR is an obvious candidate for wuse of
MonoKote, keep inmind that the surface preparation
of the wood wi || dictate the finished, covered |ook
of your model. Referenced use of "filler" in the
following text. refers to products such as
McroFill, Mdel Mgic Filler, or sonething
simlar. These products dry quickly, are very
l'ight, and MbnoKote goes over them nicely.

with the fuselage, since the other
by now be sanded and about

Let's start
conponents shoul d,
ready to use.

1 Note the |ower left corner of Oross Section
F-F on the plans. This denonstrates about
the correct anount of radius that can and
shoul d be sanded into the fuselage bottom
As this sanding radius noves aft, toward
the fin post, and the fuselage di m nishes
in width, the result will be a pleasant
| ooking oval shape. Next, sand the radio
hatch and nose sections. Use a rougher
grit of paper at first, followed by the
finer #220 to do the job nicely. The |ast
section to tackle is the top, rear of the
fuselage - back and including the fin
fairing and fin |eading edge. Take every
effort needed to sand this structure to the
point that it looks and feels Iike one
piece. You wi |l note that where the T-1
fin sides meet the fuselage sides, thereis
a disparity inwod thickness resulting in
a kind of "tip." On our prototypes we
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handled this by sticking a length of
masking tape |engthwise about 3/16" above
this joint, on T-1. Then we carefully
sanded down the fuselage side(s) to as
close to T-1 as possible (the masking tape
was there to protect T-1 in case we got too
close). Thenwith thetapestill inplace.
we used filler to "fair-in" this joint,
feathering the material carefully. Wen
the filler was dry, the tape was renoved
and we used very |ight sandpaper to finish
feathering the joint.

WITHFILLER

2. Use your sanding block to sand the trailing
edge of the fin flat and straight.

3. The last step in preparing the fuselage for
covering is to sand the fin/rudder
conbination together, as a single unit.
Start by using masking tape to accurately
position the rudder to the fin. Now use
your sanding bl ock to accurately match the
side view shape of the rudder to the
fin/fuselage. nce that's done, remove one
of the pieces of tape fromone side only
and lay the structure down on a flat
surface taped side down. Use your
sanding block to now sand the rudder's
cross-section shape into the fin/fuselage,
but only about hal fway. Add another piece
of tape to the now sanded side, flip the
structure over, remove the tape and repeat
the sanding operation. After a couple of
passes on each side, you should be about
where you want to be; a fin with a true
|eading edge and a rudder with a true
trailing edge and everything in between
accurately matched. The |eading edge of
the rudder can now be bevel ed as shown on
the plans, thus facilitating left and right
nmovenent when hinged wi t h MonoKot e.

Oce this is done, locate and renove the
U3 ply rudder horn from its die-cut




sheet. (nce again tape the rudder to the
fin, right side only. Use a sharp #11
blade to now cut a 1/32" wide slot in the
rudder's | eading edge, at the bottom on a
plane corresponding to the rudder tube's
exit point on the fuselage. Once the slot
ismadetoyour satisfaction, trial-fitthe
horn in place and trimas needed to get a
proper fit. Do not glue the horn in place
until after the nodel is covered.

Assenbl e the wing to the fusel age and cinch
it down with thewng screw. Inthis step
we want to rough-cut and fit the forward
and rear wing/fuselage fairings to the
wing's center section. The remaining
length of radio hatch block balsa will be
used for this. First either carve or use
a Dremel tool to route out the bottom
mating surface of each of these blocks; cut
and fit. Bevel the rear block to match the
fuselage (viewed from the side) and then
use your #11 blade to carve out a space for
F-12 when the block is held in place.
Al'so, the head of the screwwil | indent the
bottomof this block and therefore gi ve you
the location to drill a 14" dia. hole to
all owthe screwhead to seat agai nst F-12.
Once you're satisfied with how the two
blocks fit onto the wing and to the
fusel age, concentrate on the top view. The
forward shoul d be sanded to a sort of hal f -
round shape, carrying through the shape of
the hatch block. The rear block gently
curves in to the center line of the wing to
a point about 1-1/2" fromthe trailing
edge. G ue the blocks in place to the top
of the wing while the wing is still
attached to the fusel age. Protect the wing
sheeting around the edges of these blocks
wi th masking tape; sand to a final shape.
e filler to fillet the blocks to the
wing. Lightly sand, and you're finished.
Renove the wing from the fuselage.

ke a sharp razor blade to renove the
finished radio hatch block. Wth the
battery/servo conpartnment nowopen, install
your servo mounting rails. Note on the
plans that we've used the remainder of the
18" x 3/16" spruce spar stock for these.
You may wish to use ply. Install these
railsintheapproximate positions shown on
the plans, with the servo's output arns
lined-up with the rudder and el evator tube
ends protruding through F-4. with servos
in place, cut the 1/4" x 38 x 4" spruce
mcro switch mount to fit as illustrated
on the drawing. Drill and attach the two
U4 x U4 x 38 maple blocks to the
munt with # x 38 wood screws. Next
drill two holes in the nount for the mcro
switch, and munt with tw 2-56 x 12
screws and nuts. Set the assembly in
position as shown on the drawing. Wen
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10.

is mde with switch and
Once satisfied,

proper contact
servo arm glue in place.
servos can be renoved.

Before covering take a few mnutes to
"ventilate" the various structures; wing,
fin (above T-1's), stab halves and the
rudder. Ventilating these conponents
allows the heated air (formed when
covering) to escape the various sealed
compartnments (between rib bays, etc.)
rather than expanding and "bal | ooning" the
covering.

For the wing, use a 332" dia. drill bit,
hand-held, to drill one hole through each
rib, in the center, just behind the spar
location. Do this from W7, at the tip.
al | theway through the i nner-nmost W2rib,
beneat h the center section sheeting. Using
the same bit, drill a hole through the
bottom sheeting, just behind the spars on
each side of the W1's.

ke a 116" dia. drill bit, again hand-
held, to now do the same thing to the fin

(and also through the 3/16" sg. brace
between the tops of the T-1's), rudder and
stab halves. n the rudder, drill a small

exit hole on the very bottom behind the
horn location. On the stab halves, drill
the exit holes through the rear diagonal
316" sg. piece.

Fi nal -check entire airplane for any flaws
or problens. If you find any, fix them
now.

Since the stabilator halves slip in place
using two 1/16" dia. steel pins, thereis
aneed to be able to retain them This can
be done a couple of ways. The first is to
sinply allow the pins to rust by Ieaving
them outdoors for a night or two. This
makes them press-fit into the stab half
tubes. Another way is to use a |owtack
adhesive (3-M#77 Spray Cenment) to coat the
wires, thus making thema bit "sticky." 1In
any event, don't permanently glue these in
place since eventual Iy the need wi | | arise
for disassenbling the stabilator halves
fromthe fin.



X MOTCR/ SW TCHES/ BATTERY

W RI NG

CAUTI N

FAI LURE TO READ, UNDERSTAND, AND THEN FOLLOW THESE
| NSTRUCTI ONS CAN RESULT | N SERI QUS PERSONAL AND/ OR
PROPERTY DAMAGE TO YOU OR OTHERS!
WHEN OPERATI NG THE MOTOR

* ALWAYS wear eye protection!

* KEEP safely away from ot hers!

* ALVAYS make sure the propeller is securely
attached to the motor drive shaft!

* REMEMBER to always use the arming switch
correctly!

* WARNI NG;

Children should never be allowed
to operate this equipment without
adul t supervision!

CAUTI ON:  POTENTI AL BATTERY HAZARD!

The Ni - Cad battery packs used to power the PHASCAR
store a great deal of electrical energy. Always be
extremely careful to avoid shorting out these
batteries. This canlead toafire, cause burns to
you and others and/or, at the very least, ruin the
battery pack.

CAUTI ON:  PROPELLER HAZARD!

The suggest ed mot or / bat t ery/ propel | er conponents in
these instructions result inanextremely powerful
system The arming switch system should be
properly notated to provide OVOFF information.
Wen switched ON, the nmotor, instantly reaches
maxi mumRPM s and the spinning propell er becomes a
hazard to you and others, treat this systemwith
respect! It is very inportant that you understand
al | of these precautions and take steps to prevent
accidental switching-on of the system Al ways
unplug and renove the notor battery pack when
storing the nodel or working on it. Always store
the nodel away fromsmall children or anyone el se
unfam liar with its correct and safe operation.

REMEMBER: Install and connect the motor battery
pack ONLY when the arming switch is in the OFF
position and the mcro switch is inactive.

IN ANY OTHER SITUATION, always disconnect and
remove the bhattery pack, especially when working on
the nodel and transporting or storing it.

FUSES

Inthe followinginstructions thereis astraight-
forward wiring diagram which also includes a
notation concerning the location of a 15 to 20 anp
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fuse. A fused electrical systemoffers some real
safety to its overall operation. Should the notor
stall, as in the case of the propeller being
stopped due to striking an object, the battery pack
wi || surge its current output and bl ow the fuse,
thus preventing notor and/or battery pack damage or
burn out.

HI RI NG
hese instructions concern the required wiring when
using the ASTRO FLIGHT 035 Cobalt notor. The

conponents of this system (as shown bel ow) are:

* 10-1/2" of Red (positive, +) hi-flcx, hi-
strand count wire (we've used both RIGART
and SRwire with good results).

* 12-1/2" of Black (negative, -) wire.
* Mcro switch (Subminiature SPDT Lever
Switch) made by ARCHER and sold through

RADI O SHACK stores - Catalog No. 275-016.

* Arming switch (Subminiature SPST Toggle
Switch) made by ARCHER and a RADIO SHACK
item- Catalog No. 275-612.

* 1 Package of SERMOS R/C CONNECTORS
(contains four connectors, 2 red and 2
bl ack) .

* Sol dering lron or Qun (about 42 watts).

* Flux and sol der.
* Small 15-20 anp fuse with solderable
hol der.



1. The ASTRO FLIGHT 035 cobalt notor comes
already pre-wired with a Taniya-type

connector and an RF choke soldered in
place. Start by un-soldering the black
wire fromits post connector, |eaving the
RF choke joint still in place.
OPTIONAL 2 AP
FUSE
S MIGROSWITCH
E ﬁ BLACH

BLACK B
SERMOS CONNECTORS

€ i
ARMING SWITCH
|0 W e ./
I ' v

By

MOTOR

Referring to the di agram above, cut a 4
12" Length of hi-flex wire and use a razor
to remove about 1/4" of the sheathing from
one end. Bend the solder tab straight out
fromthe post on the notor. Now sol der the
wire to the tab with the length of the wire
pointed forward, towards the front of the
not or. Bend the solder tab back down
again. Cut thiswireinhalf, renove the
sheathing from each end and solder the
fuse/holder in place. The remmining end
of this length of wire is now soldered, in
place to the center solder tab on themcro
switch, with the wire in place straight
down, inrelationshiptotheswtch.

2 The remaining length of black (-) wre
(should be 8') is now prepared by first
removing 1/4" of the sheathing from each
end. Now sol der the SERMX connector clip
to one end and insert and snap the black
connector in place. The other end of the
wire is now soldered in place (wre
poi nting straight down fromthe switch) to
the far left solder tab of the micro
switch. This conpletes the negative side
wiring.

3 Now un-sol der the remaining red wire on the
motor's solder tab, again leaving the RF
choke connection inplace. Cut a5 length
of red hi-flex wire and remve 1/4" of the
sheat hing fromeach end. Sol der one end of
this wire to the motor's solder tab with
the length of the wire pointing forward
toward the front of the motor. Bend the
tab back down. Sol der the remaining end of
this wire to the "ON' solder tab of the
armng switch. The remaining length of red
wi re (should be 5-1/2") is now prepared by
again removing /4" of sheathing fromeach
end. Solder one end into the SERMOS
connector clip and insert and snap the
connector (inthis casered) inplace. The
remining end of the red wire is now
sol dered in place to the "OFF" sol der tab
of the armng switch. Clean and inspect
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each solder joint, making sure they are
each secure. Applying a small amount of
silicon adhesive to each of these joints
further avoids any shorting.

4, The wiring systemand switch array shoul d
now be tested. Assuming that your battery
pack has been equipped with SERM®B
connectors, connect the pack to their
appropriate leads. Hold the nmotor firmy
in your hand (WTHOUT A PROP | N PLACE) and

"blip" the mcro switch with the armng
switch in the ON position. If nothing
happens (highly unlikely), vyour battery

pack is either totallydead (discharged) or
you have a cold solder joint sonewhere.
Nowis the time to againcheck al | of these
connections to ensure proper operation
every time, on demand.
Xi11. COVERI NG
In every aspect of these instructions thus far,
we've stressed the inportance of paying attention
to weight. At this point in the construction of
your PHASOAR, you should have an amazingly |ight
model . In keeping with this attention to weight,
it is extremely inportant that you cover your
PHASOAR wi t h MonoKote.  MonoKote wi | | provide your
PHASOAR wi th conparatively little weight gain, an
incredibly brilliant finish and nost inportantly--
airframe strength!
Realistically, one 6 roll of MonoKote, properly
cut-up and applied would do the job, providing you
would settle for a mono-chromatic color schene.
However, you may consider a multi-colored scheme
that is at once visibleinthe air and | ooks great
inthe pit area, tool Now is the time to choose
your favorite MnoKote col or conbination.

MonoKote is easiest to apply and work with when you
have the appropriate tools at hand to do the job.




Shown in the photo above is a collection of Top

Flite tools, the Hot Sock iron shoe cover (a
"must" for a great finish), MbnoKot e
Cleaner/Polish, a selection of MnoKote, razor

bl ades (single edge),
blade and a netal straight-edge (mn.

a hobby knife with a #11
36" long).

each of the
In the case of

The best practice is to cover
aircraft's conponents separately.

the PHASOAR, t hi s means the wi ng, the fusel age, the
battery pod,

the stabilator halves and the rudder.

After covering, carefully clear-out any of the
required holes, slots, etc., that may have been
covered up, i.e., rudder horn slot. stabilator
drive ovals, pivot holes, antenna tube exit, and

rudder cable drive exit, etc.

O our prototype PHASOAR's we used a small brush
and sone flat black paint (aircraft dope is fine
here) to paint the inside of the air entry hole in
the nose and the hole in the rear of the battery
pod. This is not necessary, but |ooks quite nice.

The rudder can now be hinged to the fin using the
method shown on the plans.  This hinge system
provides an extrenely efficient rudder action in
flight by virtue of the fact that it is gapless.
Properly done, these hinges are al |l but invisible
and lend greatly to the overall "one-piece" |ook of
the finished model. Do not install the rudder horn
in place yet. This will be done in the RADIO
| NSTALLATI ON section of these instructions.

W t h your covering job nowconplete, meke it really
shine by giving it a glistening cleaning job with
a few shots of MnoKote Cl eaner Polish! About all

that's left to do is to add your AMA nunbers.
REMEMBER that these have to be 1" or taller and
must appear on the RI GHT wing panel, we have used

both Super MnoKote and MonoKote Trim Sheets for
this job to make it easy and good- | ooking.

XIV. RADIO INSTALLATION

Before installing your servos, make sure that they

run in the right directions. If you have servo
reversing capability, this is a simple task.
Install the servos in the fuselage on the rails

provided earlier.
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Fromyour parts bag, locate the 1-1/2" long, 0.038
|.D brass tubing. This material will be cut up to
provi de sol der connections between the drive cables
and the soft wire paper clip connectors.

Drill a 1/32" dia. hole through the rudder horn to
accept the paper clip drive wire. Cut off about
1/4" of the brass tubing connector material and
clean out each of it with your #11 blade to accept
the cable and paper clip ends. Cut off the
required length of paper clip wire (see plans) to
make the connection to the rudder horn and bend one
end into a "Z' bend Slip the brass connector
hal fway onto the drive cabl e end and the paper clip
wire into the other end of this connector. Sweat
sol der the three pieces together, using a m nimum
of solder. Slip the opposite end of this drive
cable into the rudder tube and feed its Ilength
through the fusel age and into the servo conpartnent
- don't cut off the excess cable yet. Attach the
rudder horn to the "Z' bend and careful Iy glue the
horn into the slot previously provided.

The connections made at the servo ends of the
stabilator and rudder drive cables are done in the
sane manner as described above. However, the paper
clip connectors are to be bent with a "V' bend as
shown, thus providing sone centering adjustnents
for flight trim

Install the receiver next. To get the antenna
through the fuselage and out the hole previously
drilled for this purpose, "fish" a length of heavy
thread through the antenna exit hole and into the
receiver area. Then use a bit of CAglueto attach
the end of the antenna to the end of the thread and
pul I the thread back out of the antenna hole. along
with the antenna.

The battery pack shoul d now be i nstalled, as shown
on the plans, and held in place with doubl e-backed
tape. The ON/OFF switch can also be held inwith
doubl e-backed tape. W th everything in place, turn
the system ON and test for correct novement and
centering. Adjust as needed.

The "CG' (Center of Gravity) shown on the plans is
exact|y where we've flown our prototypes. Balance
your nodel at this point. [Interestingly, our
prototypes did not require any lead at all to
arrive at the GG shown.

XV. FLYI NG

THE FLYING SITE

Were there is no established local flyingsite, a
large, grassy field can be an ideal area. This
field should be free of trees, poles, large
obstructions and.  especially, high-tension
electrical lines. Always fly far removed from
houses, popul ated areas or busy streets. An area
approximately two to four times the size of a



regulation football field should provide you with
plenty of room especially when attenpting your
first few Iandings!

As we mentioned in the introduction, there is
simply no substitute for an experienced R/ C pil ot
to check-out, trimand test-fly your nodel! This
al most always is a guarantee of success. Remenber,
if you have no experience you NEED an instructor!

PRICR TO POAERED FLI GHT

First, test-glide your nodel at least a couple of
timnes.

Wth the "throttle" stick and also the armng
switchintheir OFF positions, turnthetransmtter
ON Now turn the nodel's airborne radio ON.  Test
the controls with the transmtter, once again, to
be absolutely sure the controls are noving in the
proper direction!

Stand facing into the wind, if any (it's best if
there is none), hold the nodel high above your head
ina LEVEL position, with the transmtter in your
ot her hand. Trot or run forward to build up
"flight speed." Wenit feelsright, brisklythrow
the nodel directly forward (level) at an i maginary
point about 100" in front of you. In other words.
DO NOT pitch the nodel into the air in a nose up
condition! The nodel should glide smartly toward
that imaginary point without any tendency to veer
left or right. If it is turning, correct with
SMALL amounts of transmitter input to the opposite
side of the turn. [If the model wants to pitch up,
correct quickly with SMALL anounts of DOWN el evat or
input and if the nodel pitches down, correct
quickly with SMALL anounts of UP elevator input.
Just prior to touch-down, a SMALL anount of UP
elevator input can be used to "flare-out" to a
snmooth landing. Continue this process until you
can consistently achieve the required flat, smooth

glide. Take your time here to get confortable with

this phase of your rmodel's regime because

ultimately the glide will constitute the bulk of

its flying tine.

POAERED FLI GHT

This is it! The pay-off for the work done thus

far!  Just as you did before in the test-gliding

phase, activate the required switches in this

order:

L Transmitter switch ON with throttle stick
down in the OFF position.

2 Make sure armng switch is OFF.

3 Turn airborne radio system O\

4, NOW turn armng switch ON

Again, test the FLI GHT CONTROLS of your nodel with
transmtter input to each. Holding the nodel away
fromyou (and others) nove the throttle stick up
briefly to test the nmotor and then turn it off.
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Just as you did in the test-gliding phase, hold the
nodel hi gh over your head, |evel or nose slightly
down, pointing to that imaginary point 100" ahead
of you and directly into the wind. Wth the
transmtter in your other hand, nove the throttle
stick up to the ON position and trot or run
forward. Wen it feels right, smoothly throw the
nmodel forward, wings Ievel, toward that imginary
point. Immediately take the transnitter in both
hands for control.

Typical l'y, the PHASOAR wi | | quickly get into "step'

and start an aggressive climb that will only need
nomentary SMALL inputs of DOM el evator to control.
Keep the nodel climbing out, into the wind and away
fromyou until it is about 400 away. At this
point, the model will be quite high and you can
start a slow 180 degree turn back toward you, still
al lowing the model to climb out. Before it gets
back to you, do another 180 degree turn.  Repeat
this process until confortablealtitudeis reached
(with our prototypes, unconfortable altitude...too
high...was reached in less than 55 seconds). Move
the throttle stick to the down or OFF position and
let the nodel transition into glide node. This
first flight is for experience purposes only and
not dedicated thermal hunting so don't be concerned

about looking for Iift right now unless you're
totally confortable doing so.
Wth the PHASOAR now in un-powered glide,

fam liarize yourself with each of the controls.
REMEMBER: This design i s a powered sail pl ane, not
a pattern ship. Save the aerobatics for a
different design! Check for stall characteristics,
both upwi nd and downwi nd, by sinply establishinga
heading and slowy pulling back on the elevator
stick. What shoul d happen i s nothing nore exciting
than a nose-high attitude, followed by a nose-down
pitch with al most i mmediate recovery. |f the nodel
wants to fall off briskly to one side or the other
(@"tipstall"), you are going to want to inpart a
l'ittle "washout" to each outboard wi ng panel when
you get home. Do this by twisting the wingtip to
raise the trailing edge slightly (1/16 to 1/8"),
and then reshrink the MnoKote to maintain the new
posi tion.

As your nodel gets down to 100-200' of altitude,
turn it into the wind and move the throttle stick
up to the ON position and power your way back up to
confortable al titude and again shut down the notor.

LANDI NG

Land the PHASOAR by letting it glide snoothly
forward (very little, if any, elevator inputs) in
a pre-determined and large rectangular pattern
which terminates with the nodel pointing directly
into the wind, passing safely in front of you at an
altitude of 8 to 10." At this point, the nodel is
heading away from you with the bulk of the field
ahead of it. Keep the wings level and slightly
“flare" the nodel (apply a touch of UP elevator)



just before touchdown. Wnd conditions can
prof oundl y i nfluence flying and | andi ng
characteristics. It is strongly suggested that you
do not fly this model in any wind above 5 nph until
you are totally confortable incontrollingit! The
PHASOAR has performed well in very stiff breezes
BUT only in the hands of very experienced and
conpetent R/C pilots. DO NOT EXCEED YOUWR
EXPERI ENCEAND/ ORLI M TATI ONS!

Take it easy and have fun!

XVI. KIT SPECIFICATIONS

The final specs on our prototypes turned out as
follows:

Wingspan . . . . . . .. 56 1/4"
Wing Area. . . . .. .. 335 sq. in.
Weight . . . . . . . .. 24 to 27 oz.
Aspect Ratio . . . . . . 99 :1
Overall Length ..... 32"
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BI LL OF MATERI ALS
TGP FLITE MODELS

PHASOAR 035
Kit Part Computer Qty/
No. No. Description Kit
390005 Wod Bundl e #1 of 2 1
RC-38- 1 312019 D/C Balsa Fuse sides 2
2 312010 D/C Balsa Wing ribs 2
3 312020 D/C Balsa Fuse/Wing/Pod 1
4 312021 D/C Balsa Fin/Rudder 1
5 710114 D/C Plywood Fuse/Pod/Wing 1
6 312023 D/C Balsa Stab Caps 2
7 312024 D/C Balsa Fuse (F-2) 1
8 511063 Balsa Sheets Wing/Fuse 5
59 312030 Balsa Sheet Fuse Nose 1
390006 Wod Bundl e #2 of 2
Contai ns assorted bal sa and spruce,
brai ded cable and pl astic tubes.
Al'l are rolled inside the plan sheet,
Separate Wod parts
RC-38-21 710115 D C Pl ywood Fuse For ner
22 710116 O C Pl ywood Mot or Mount
23 312022 Shaped Bal sa Pod Bl ocks
24 312028 Shaped Bal sa Fuse Nose
25 312029 Shaped Bal sa Hat ch/ Bot t om Fuse
380004 Poly Bag #1 of 1
M scel | aneous snmall wood parts.
Al so, screws, nuts, tubing, and wire
RC- 38- 20 150026 Pl an sheet
RC- 38-41 150027 RC-38 Instruction Mnual
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