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ORION

You have just purchased the finest R/C kit ever produced.

We have put the best materials avai lable into your kit plus over
16 years of model airplane manufacturing know-how.

Since you are a special kind of model enthusiast whose standards
are high, we have produced this kit with your particular require-
ments in mind.

We hope you enjoy building and flying the Orion and would be
pleased to hear your comments on how we at Top Flite can con-
tinue to serve you.

TOP FLITE MODELS, INC.

The des igne r s a y s . . . . . . . . .

The Orion was des igned and developed espec ia l ly for contest
work. For a complete run-down on some of the des ign features
refer to the June, 1960 i ssue of Model A i r p l a n e News .

Th is k i t is the m o s t a d v a n c e d and c o m p l e t e R/C k i t p roduced to
date. It is e x a c t l y as the o r i g i n a l model w i th a few improvements .
In a high p e r f o r m a n c e con tes t mode l good w o r k m a n s h i p is essen -
tial. Mos t impo r tan t of a l l , f l y i n g s u r f a c e s must be true — more
on this la ter . The ship shou ld be f l own wi th a min imum of eight
channels, and not rudder only.

At this writ ing the pro to type has had a full season of contest
f ly ing with no weak points showing up.

In spite of the advanced design the Orion is simple to build.



HINTS ON GLUING

Glue jo ints are impor tant — use your favori te glue. Cut 2 pieces
of s c r a p ba l sa 1/8 x 1 x 2 for t e s t bars . Glue these p i e c e s to-
gether thus g i v i ng two square i nches of glue area. When dry , try
pu l l ing apar t to t e s t your g lu ing technique. Double g lu ing is
r e c o m m e n d e d on al l h igh ly s t r e s s e d jo ints such as doub le rs ,
motor mounts, j o i n i n g the w i n g ha lves, stab and rudder at tach-
ment, land ing gear i ns ta l l a t i on , etc.

Wh i t e glue, such as "Elmer 's" , is recommended for plywood and
the hardwood motor mounts. Good gluing wi l l pay o f f in perform-
ance.

FUSE, S T A B , E L E V A T O R S & RUDDER

Before s to r t ing c o n s t r u c t i o n s tudy plan care fu l l y to become fam i -
liar wi th all the pa r ts . It is recommended that the f use lage con-
struction be s ta r ted f i r s t . The f u s e need not be bui l t ove r the
plan.

1. Pin the two fuse s i d e s toge the r and lay on the p lan to t rans -
fer loca t ion o f a l l f o r m e r s and the thrust l ine. Us ing a ba l l
point pen mark t hese l o c a t i o n s on the edges of the f use
s i d e s . T h e s e l ines shou ld be t r a n s f e r r e d a c c u r a t e l y to insure
good a l i g n m e n t . The f u s e s i d e s may now be taken apar t and
the th rus t l ine m a r k e d the fu l l length on both s i d e s of the
fuse shee ts — make one le f t and one right. This is important
as the th rus t l ine is used to line up the doublers and later to
check out the deco lage .

2. Us ing the thrust l ine as a guide, glue down 3/32 ba lsa dou-
b lers F-2, F-3. F-4, F-5, F-6 and F-6A. When dry sand f la t to
insure good gluing sur face for motor support b locks and motor
mounts.

3. T r im ends of triangular longerons to length and glue to sides,
top and bottom. Glue on parts F-14, F-15 and F-16.

4. Cement engine mounts and motor support blocks to fuse sides
leaving a 3/32 space from the top longerons for former F-7.
Glue on servo rai ls. At tach plywood parts F-10, F-11 and
F-12.

5. Glue fo rmers F-7, F-8 and F-13 to one fuse side making sure
they are square and true. After these are dry the two fuse
s i d e s are ready (or joining. They should be joined while ly-
ing on the ir s ides.

6. A f te r the fuse is dry set it up vert ical ly. Then draw the ends
of the tai l cone together and glue in toil post F-17. If d i f f i -
culty is exper ienced in pull ing the tail cone together, the top
tr iangular longeron may be saw cut s l ight ly or notched jus t
behind F-8 for easy bending.

It is important that the tail cone be pulled together true. This
may be checked by stringing a line from the center of F-7 to
the center of tai l post F-17 and measuring at intervals along
the tail cone.



7. Formers F-18, F-19, F-20 and F-21 may now be glued in
p lace. Glue in 3/16 x 1/4 bo t tom center longeron. When d ry ,
run a sand ing b lock a long the top of the fuse to insure a good
c o n t a c t for top b l o c k . Shaped top b lock may now be glued in
p lace. Sheet bot tom of fuse .

8. Shaped top nose b l o c k s are nex t a t t ached . A p iece of 1/4
sheet is j o ined to top nose b l o c k s in front of F-13. Glue
hatch j a m s in p l a c e and cut out top ha tch b lock. A t th is point
a l l other b l o c k s may be glued in p l ace . Be sure to d r i l l the
eng ine mounts and ins ta l l the bl ind nuts be fo re a t tach ing the
bot tom nose b lock in p l ace .

9. Dur ing dry ing pe r iods on the f use , c o n s t r u c t i o n on the stab
shou ld proceed. S tab shou ld be bu i l t o v e r the p lan. Use a
p iece of w a x e d paper o v e r the p lan so that the glue w i l l not
s t i c k to it. It is impo r tan t that s t a b be bu i l t on on a b s o l u t e l y
f l a t sur face . (See s u g g e s t e d method under W I N G s e c t i o n . )

10. Pin shaped s tab , l ead ing and t r a i l i n g edges and 5/16 t i ps to
plan. Glue p l y w o o d b r a c e s in p lace. Glue a l l 3/32 x 5/16
d i a g o n a l r i b s in p l a c e . Glue on top spar and d ie -cu t center
s e c t i o n p lank ing . When dry remove s tab f rom p lan and glue on
bot tom spa r and p l a n k i n g . A f t e r s a n d i n g s tab , b e v e l d i agona l
r ibs near lead ing and t r a i l i n g edges as shown on plan. Cover
w i t h s i l k leav ing center sect ion uncovered where stab attach-
es to fuse .

Sand e leva to rs to shape. Cover w i th s i lk .

A s s e m b l e f in by g lu ing R1, F1A and R2 down on a f lat sur-
face. Do l i kew ise for rudder pieces R3 and R3A. When dry
sand to shape.

The stab on the ORION is glued permanently in place. Be
sura to work on it simultaneously with the fuse in order that
completion of the fuse wi l l not be delayed.

11. Before a t tach ing stab to the fuselage, the fuse should be
carved and sanded to shape. A long blade "Xacto" kni fe con
be used to rough it to shape. For sanding use 3M Product ion
F in i sh ing paper — #80 for roughing and #150 for f in ish ing.

Contours should be as c lose to the plan as poss ib le . A good
way to sand is to p lace the fuse be tween the knees, res t i ng
the to i l cone on a cha i r . Use a p iece of sandpaper about
4 x 1 1 as though using a shoe po l i sh ing cloth. By th is method
any contour can be deve loped .

12. A f t e r fuse is sanded it is ready for the s tab a t tachment . Set
f u s e thrust l ine l e v e l w i th a f l a t bench top and f i t s tab plot-
fo rm to the 3/16 p o s i t i v e in c id ence s h o w n on p lan. Th is is
m o s t impor tant . It is e q u a l l y impor tan t to get a good f i t for a
good glue jo in t . A f t e r th is is done the s tab may be double
g lued to the fuse . Be sure the e l e v a t o r s are a s s e m b l e d to the
s tab before attaching s tab to the fuse .



13. A s s e m b l e fin po r t s R-1, F-1A and R-2. When dry , sand to
contour , f i t to s t ab and fuse and glue in p lace . Care shou ld
be taken that the f in be i n s t a l l e d true w i th the cen te r l ine of
the fuse. T h i s can be c h e c k e d by s t r i n g i n g a l ine f rom the
center o f the fuse at F-7 a round the f in and bock to F-7.
A f t e r the (in is dry f a i r i n g s R - 4 may be f i t ted . W e t t i n g the
outer s u r f a c e he I ps bend ing. Use a p iece o f s c r a p b lock to f i l l
s p a c e be tween top deck ing and rudder. Use b a l s a putty to
blend c o n t o u r s .

14. A f te r the fuse is f in ish sanded, give it two coats of c lear
dope and then sand l ightly. The fuse and f in now con be
covered using dry si lk and doping through the s i l k .

W I N G

The wing is the most v i t a l part of the ship. A true wing is a must
for a contest sh ip . G e n e r a l l y s p e a k i n g , the o v e r a g e work bench
top is not true enough on wh ich to bui ld a w ing. A w ing pane l con
be no truer than the s u r f a c e on w h i c h it is built.

The best method to get a truly f l a t s u r f a c e is to use a p i ece of
3/4 p l y w o o d at l e a s t 12 x 36. Th i s may h a v e a s l i gh t w a r p or
t w i s t in it. By s h i m m i n g and c l a m p i n g the p l y w o o d to your work
bench until eve ry po r t i on of it is leve l , a f l a t s u r f a c e w i l l be ob-
ta ined. This is absolutely e s s e n t i a l . Use a good s e n s i t i v e leve l .

1. The wing is buil t in two ha lves and jo ined later. Laminate
the four spars as shown on the p lans.

2. Pin bottom spar down on the wing plan. Be sure it is pinned
down abso lu te ly s t ra ight .

3. W i t h o u t gluing, p lace al l t h e r i b s in their r e s p e c t i v e p o s i t i o n s
and check for a l ignment . By s igh t i ng down the w ing panel ,
any rib that is out of a l ignment con be r e a d i l y seen and
shou ld be sanded or sh immed at its con tac t point to br ing it
in line.

4. Glue ribs down to bottom spar keeping an eye on the a l ign-
ment.

5. A f t e r the glue se ts , the top spar may be dropped in p lace and
glued.

6. The shaped leading edge is added next, making sure to glue
only to nose of rib and not to the a l ignment lugs.

7. A f te r the glue is f i rm l y se t , the bottom 3" t ra i l ing edge sheet
is s l i pped in p l a c e . Th i s can be pinned and sh immed into
p o s i t i o n . Nex t add the a i l e r o n area v e r t i c a l spar W30 .

8. A f t e r the bo t tom t r a i l i n g edge shee t has been set up, rear
s p a r W 1 6 s h o u l d be g l u e d in p l a c e . T h i s w i l l requ i re a l i t t le
f i t t i ng w i t h a s a n d i n g b l o c k to con fo rm to the contour of the
wing. R i b part W 2 B i s then a t tached . When this has set for a
whi le , g lue the top t r a i l i n g edge sheet in p lace wh i ch should
be beve led s l i g h t l y to f i t the bottom sheet.



9. The top aileron area sheeting W22 and W18 should now be
glued on.

10. A d d the top leading edge sheet . Now glue on the rib cap
s t r ips . Important; odd the cap s t r i p s be fo re the wing is re-
moved f rom the bench as they s t i f f e n the w ing considerably.
Center s e c t i o n sheet ing is not put on until the wing is joined.
A f t e r w i n g panel is removed from plan, bottom aileron area
shee t ing is glued on.

11. A f t e r both w ing pane ls ore built they are ready to be joined.
Th is is the mos t c r i t i c a l operat ion and care must be taken to
be sure both panels are jo ined true. Good glue j o i n t s are
e s p e c i a l l y important at th is point.

12. W h e n w i n g is dry, g lue in p lywood rib doublers for the landing
gear . Formed landing gear w i re is now a s s e m b l e d to the 3/8
square gear spar . Th is unit is then i n s t a l l e d in the wing.
Here aga in , a good glue job is e s s e n t i a l . A f t e r the glue has
s e t , b reak o f f the r ib a l i gnmen t lugs , then add the bo t tom
lead ing edge shee t . Cut a 1/2" d i ame te r ho le in th i s sheet to
c lea r the landing gear wi re. When g lu ing th i s sheet on it is
impor tan t to prevent any t w i s t s f rom deve lop ing in the wing.
A tw i s ted wing is use less on a contest model.

13. Bot tom cop s t r ips are added next.

14. Bot tom center sect ion is then af f ixed. At this point bell-
c r a n k s and control w i res ore attached. Top center section
sheeting is now glued in p lace. Servo opening is cut out after
top sheeting ha* dried. W i n g t ip is then added.

AILERONS

FRISE A I L E R O N — The ordinary type a i leron produces an un-
ba lanced drag and adverse y a w i n g condit ion. To o v e r c o m e
th is the F R I S E a i le ron is used. When the t ra i l i ng edge of the
F r i s e a i l e ron is ra i sed , the l ead ing edge drops be low the
u n d e r s u r f a c e of the wing. Some of the air w h i c h w o u l d nor-
m a l l y f l ow under the a i le ron now f l o w s over it. The drag or
r a i s e d a i le ron is i n c r e a s e d so that it is a lmos t equal to the
drag o f the one that is lowered; thus equal iz ing the drag and
preven t ing any y o w i n g cond i t ion .

Pin down bot tom leading and t r a i l i n g edgeson the plans. Glue a l l
r ibs in p lace. Glue down W 2 5 — 2 6 — 2 7 . A d d top leading and t r a i l -
ing edges. Add top cop s t r i p s . R e m o v e from plan and g lue on W 3 1 .
A d d bot tom cap s t r ips . T r im and sand. Insta l l ny lon h inges as
shown on plan, then a t t ach h inge f i t t i n g s . A i l e r o n s may now be
f i t ted to w ing . This is a mat ter o f s a n d i n g and f i t t ing. Top a i leron
sheet W 2 2 m a y b e beveled and sanded to g ive the clearance shown
on the plan.

COVERING AND FINISHING

1. A f t e r al l parts are added to the w ing it is ready for sanding
and cover ing . The wing shou ld be carefu l ly sanded. Apply
two c o a t s of clear dope and sand lightly. Cover with si lk
only, put it on d r y , doping through the silk. It is important



when cover ing bottom of wing to bring covering around W30.
This adds strength to this area. A f te r wing is covered spray
lightly w i th water to shr ink s i lk . Be sure that the s i l k is not
too t ight so that the wing w i l l not be warped.

2. A i le rons can be covered in the same manner.

3. Four coats of clear dope wi l l usua l ly f i l l the s i lk . Sand with
a fe l t e rase r and #150 3M Product ion F in ish ing paper, being
c a r e f u l not to cut into the s i lk . One or two more c o a t s of
c lear dope and sand ing s h o u l d g i v e a smooth s u r f a c e for color
doping. Depending on the color , two or three c o a t s w i l l cover
qu ite well.

T R I M M I N G

After sh ip is f i n i shed it should be set up on a f lat bench for a
final d e c o l o g e check .

1. The th rus t l ine should be set up para l le l to the bench top.
At th is point the s tab shou ld hove 3/16 p o s i t i v e in 6" as
shown on the plan. The wing s h o u l d have 1/2" p o s i t i v e inci-
dence in 12". T h i s g i v e s a d e c a l a g e of 1/8" or about 1/20 of
inc idence. T h i s check out is e x t r e m e l y impor tan t . The w ing
p la t f o rm shou ld be sanded u n t i l t h e p r o p e r d e c a l a g e is ob-
ta ined.

2. The s e r v o radio gear, eng ine ba t te r ies , etc . con now be in-
s ta l led. S e r v o s should not be pos i t i oned unt i l al l components
ore ins ta l led . Servo board can be sh i f t ed fore and oft to
obtain the 4-1/2" l oca t ion shown on the plan.

3. W r a p rece iver in sponge rubber, and take care not to install
it too t ight ly . The length of the reeds should be paral le l with
the p is ton t ravel so that the engine v ibrat ion wi l l not opera te
the reeds .

4. Be fo re f ly ing the model a vibrat ion check should be made.
Run engine ful l speed having someone hold each w i n g tip
l ight ly w i th the r e c e i v e r s w i t c h on. W a t c h for any unwanted
c o n t r o l movement . Be sure a l l cont ro ls are w i red for proper
d i r ec t ion .

5. If d e c o l a g e s e t t i n g is cor rec t the model shou ld f l y r ight o f f
the board. F i rs t check for s t r a i g h t f l ight . Model s h o u l d g r o o v e
as though on a r a i l r oad t r a c k . W i t h neu t ra l e l e v a t o r model
shou ld f l y f l a t w i t h no c l imb or dive. If it c l i m b s , l ead ing
edge of wing shou ld be s h i m m e d down unt i l proper f l i g h t is
ob ta ined . It is impor tan t tha t the e leva to r be at abso lu te
neutral , a l so that both e l e v a t o r s be on the same p lane with
no tw i s t . Any r ight or le f t t endency w o u l d be caused by
rudder or a i l e rons not be ing neut ra l or by wing warp.

6. Next try i ns ide loops. They should be round and r ight in the
groove . Any lef t or r ight d r i f t in the loop would be caused by
rudder or a i lerons not being neutral or by the elevators being
out of line.



7. O u t s i d e loops are tr ied next. A g a i n , they should be round and
true. Be fo re enter ing ins ide or ou ts ide loops be sure w ings
are leve l . True s t r a i g h t f l i gh t s , i n s i d e loops and ou t s i de
loops are obta ined by c o m p r o m i s e se t t i ngs of rudder and
a i l e r o n neutral . Do not be s a t i s f i e d w i th the pe r f o rmance of
the model unti l s t r a i g h t f l i g h t s and ins ide and outs ide loops
are pe r f ec t . If p rob lems ore encountered be sure to check the
f in a l i gnmen t .

8. Nex t th ing to f l i gh t check is the a i le rons f o r yaw. Do an Im-
melman d i r ec t l y over head. Model s h o u l d reverse its d i rec t ion
e x a c t l y 180 . If it is off th is head ing , a i l e rons need more or
l e s s d i f f e ren t ia l . If the mode l d r i f t s to the le f t on a r ight
ro l l -out , more d i f f e r e n t i a l is needed; that is, more up a i l e ron
than down. Th is can be a c c o m p l i s h e d by mov ing f u l c rum
point fur ther f o r w a r d on the phenol ic a i l e ron horn. Horn p o s i -
t ion on plan is c o r r e c t but may vary from model to model .

9. Gear pos i t ion on plan is cor rec t for average condi t ion. For
g r a s s f l y i ng , if mode l n o s e s over , gear shou ld be bent for-
wa rd . If model b o u n c e s on a hard s u r f a c e , gear should be
bent back. Genera l l y speak ing , gear shou ld be about 3 / 4 " fur-
ther bock for a hard s u r f a c e than for g r a s s . Gear pos i t i on is
impor tan t and is d e t e r m i n e d by t r i a l and error. W h e e l s shou ld
have a s l i g h t toe our. Be sure to l ub r i ca te whee ls , as any
whee l cha t te r wi l l cause ground looping.

10. It is impor tan t to spend alll the time necessary to trim the
model pe r fec t l y . Th i s w i l l pay of f in contest wins. A proper-
ly t r immed ORION w i l l achieve a new standard of contest
per formance for you.

R E L I A B I L I T Y

On the plans you wi l l notice wood str ips fore and oft of the
servos . This is an impor tant deta i l . W i t h th is s y s t e m the s e r v o s
cannot d r i f t fo rward or b a c k w a r d , thus m a i n t a i n i n g bet ter tr im.
The s e r v o s should not be t i gh tened down to a point where the
rubber g rommets ore c o m p r e s s e d s o l i d l y thus d e s t r o y i n g their use-
f u l l ness . A l l s c r e w s and nuts should be s a f e t i e d by t a c k i n g wi th
glue. Th i s is e s p e c i a l l y impor tan t on the a i l e r o n par ts .

W i t h modern rad io gear and s e r v o s there is no reason why your
O R I O N shou ld not lost for y e a r s . E x p e r i e n c e s h o w s that mos t
c rackups are c a u s e d by poor wi r ing. We recommend only "Bonner
19" s t rand w i re or equ iva len t . So lder j o i n t s are impor tant . A l l
so lder j o i n t s should be br idged w i t h p l a s t i c s p a g h e t t i tubing.
This inc ludes connect ions to ba t t e r y box, s w i t c h , and p lugs.

The rest is up to you, the pi lot . The genera l th ink ing is that for
a winning contest team it is 35% ai rp lane and 65% pilot. We feel
sure you wi l l hove a bol l whi le f lying the ORION.

Good Luck,


