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Mertheap NO&-A rests on Mlight spon st Edwards AFE, Cakifamis. Photo courlesy of E.dn'ullldl AFE Histosical Dept.

NORTHROP N9M FLYING WING

By BILL YOUNG . . . Here is a fabulous scale subject for the modaler locking for “something different,”
The Northrop N9M series of flying wings differed mainly in detail only. Bill chose the NOM-A model,

Full-size NSM phetos courtssy of Northrop Corporation, Edwards AFE, and Jerry Balzer. Model NOM photos by author.

® | think that a little background might
help ather modelers toundersiand what
tD_E'!- an when wying to document,

uild, and fhy an wnwsual subject. | have
beeninterested in flying wings for many
years, and in November of 1980, |
attended the flying wing contest at Mile
Square, in California. | immediately
began looking for ascale subjecttoflyin
1981,

Well, 1 found what | wanted in the
Morthrop NOAM. It was propeller diven,
simple, esthetic, multi-engined, and had
a pretty color scheme. The MO8 were
the flying scabe models of the XB-35 and

=
3

YB-48 flying wing bombers made by
Morthrop Corporation. THoy were exact,
1/ 3-aero-dynamic equivalents of the big
wmj:gi. All_n-flhn control syitems, contral
surface sizes, shapes and locations,
flying wechniques, and training of pilots
were carried aut an these aircrait in the
sarme manner as the Lrger aircraft, Three
NaM's were contracted for, and a fourth
was built, to replace the N9M-1 which
crashed in May of 1943, Approval of the
first cantract wasin Octaber of 1941, and
the first flight wat in December of 1942,

The aircraft were of mixed wood and
metal construction. The outer wing

Wisulda's wou love to have seen the NOM-2 flying wing up this close on one of iex Thght e
Southem Califomn ia? Mote ek of L.E. fla1 or slats to prevent tap stall : !l
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panels were all wood and the center
section was a welded stee] 1ube frame
covered with wood or metal. The first
three alecralt W1, NOM- 2and BO5A
were powered by Menasco Super Buc-
canged engines, and the last aircraft {ihe
MOM-B) was powered by special Frank-
lir flan sixes, The NO8-B il exists, and is
cureently being rebuilt a1 Planesof Fame
Museum in Chino, Califasnia.

First, | built a 45<inch glider to test the
feasibility of the layout, and to see if |
could ly the airplane, This model flew
unexpectedly well, and & anll flying,

Mext came a bwin Astro 02 60-inch
viersion, which flew well until 1 gried to
load it to 18 0z, per sq. i1, and managed
e get the O oo far back. Scratch one
wing ... and the 19871 contess.

Meanwhile, | was siill gathering scale
data from many sources, and finding
that the dma was extremely scarce, |
finally approached Mosthrop Corporas
tian and Wright-Patterson AFB Museum.
This yielded a few more pieces. It was
becoming abvious that all the existing
Brawings Were INAcCurale in many ways,
and lacked important details.

| began to draw 3 se1 of scale plans
from which 1o build 3 stand-off scale
maodel, | began construction in June of
1982 I was scheduled to fly the follaw-
ing Movember, (Scale drawings are
available from the author.)

Mow remember, at this point there
were two previously built and flown
maodels [one of which was sull flying)
thus insuring that the basic 2irplane was
sound. However, sometimes the builder
isn't. | experienced a series of frustra-
tiens:

First cruting: Flight is best deseribed as
hiFh speed taxiing, | forgot o bring
different props 1o test, Try again later.

MODEL BUILDER
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Second outing: Again, hi speed taxi-
ng. Ieulficient P B take aff with
Astro O5XLs and eight cells

Third owting: Astro 053 Cobalis in-
stalled in the place of XLs, Take-off is
OK, and mable flight is 2chieved our 1o
300 yards, Radio loss. Minor crash,

Fowrthoiting: Scene i the flying wing
contest, Thave eeturned the r.;.:fi.;.. fested
the baweries, moved the antennas, and
r-II'IHI."!'.h'."I:Li'Er :h!' I'IIIZ:II.IE'I. :"":I.": rﬂ-ufl:
crash,

Fiivh eutfng: With a new radio, exten-
sivie testing, range-checking, ete., the
net result was the same .., 2 crash!

Muts!?! The ghider is still flying pes-

e

P

MAM-A wing Bip slois NONSE had sutomatic
door wiich opened slots st low speed.
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Fraribirop pabie rpd@tiom rije. Ciady Mecha poses with suthor and
PR “Winga,” Srnglior medel is ghder, laeger is 1wen 05 cobalt,

P e et

fecely well, amd I now have a second 035
powered cralt which is flying well, | am
sure that the stand-off scale aircralt s
O, and |:-|.|||1 takeep going with it uniil
I fied the grcm‘.in_

By this time, enough scale documens
tation had Been accumulated to go
ghead with the scale version of the MO8,
It was the Aaext propect, and the subjec

e el 1
Cockpat detmld of s MONBE Coekpin detials (oF & mods] abould ba
they e, Phota sourtery of Jerry Balee,

of this constrection article,

0 much for the fun pant of scale
rrsacleling. 1T wou saill want an 3954, and
U certain that it will ily well f2s i my
pilel, Tony Nacarrata), then let's
proceod,

OUTER WING PANELS

Cut out all of the parts before attempi-

ing ,]-'.1.|:-ml:|l:.-_ Mark the AR ORIt rib

The NIMEA In final smembly, NON-B eoater dection (4. 3-94), Ourer contiol pansls controlled
petch wisa landicg Tlags veers deployed, and dali1 span 1o caute v, Elvorn Befwoen the Bevo.

19



Fight side view of NOM-2 a1 Morghrop Field, Hawthome, CaliTomis Sty ware added 9 leading edga later in TEght tenting 19 curd ditnw dpsed high

atitack angle tlp stell. MEOM-A and B featured buili-in slois.

near the tip lor the cut-outs for the tip
slod. Please mete that those i a con-
tinuckss twist in the wings totaling five
degrecs of washoul. Make a jig to held
the rool and tip rbs in their proper
q‘iqnm{rnt [upsiche down) from 'H,'I.][H.f.}f
balsa tack-glued 1o the workbench and
the parts, MNow, add the leading edge,
the rear spar, and the 1op main spar.
Carcfully add the ribs in between,
:’Ilt"fl.ms Fevd .1|‘||_.::||||1::r| A% YOou g, Imsnall

The NONEA mod] uses two Antro 05 cobal motors wath long dnve

ihatie Seale melonl yisldh lead of room indds,

I e Ehink e masdel wae compbex . . . tako a look at the Tullsizs
Pelfh- A Fhoto taken by Morhrop, Fabruary 18, 1944,

n

the maln spar webbing and the botiom
frLxin $par. thied the farwand prart af the
wing and the rool section nest. Mow,
add the rear spar and rib cap strips, Be
careful o include the sheeting in the
landing ilap area, The root rib s doubled
wilh 1732 plywoad, Install the bellerank
mounts and the belleranks. Cut and i
the push rods. Make 3 mount far your
{avorite servo, and install it between the
first fwe ribs. Cut the slot ribs now, and

LT ST
o &

make a cut-out in the bottom sheeting.
Il 1.|'|!.'-i_'!ing or thie fronl and back of
the slot, Cut and fit false ribs inthe slos,
Leave the top shecting off to allow any
lagn minute adpsstments 1o the interna
struciure,
PITCH FLAPS AMD ELEVOMNS

L.]'i' down the bottom sheeting, and
install the ribs in place. Use 3732 sheet-
ing between the hinge ribs, The hinge
ribs are 1432 ply. Be sure the hinge riIEh-

e N EFTEI T N
Aladh,

P |

A
'+
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E
3

lnstallstion detail. Yieoamoetor Trom mbsson output of recsrver gos

1o o gear rvn Dribila ] and 10 electiome maner far elevom.

Fows hatchses oover sl of tha madsl NOM-A's Inasdds, Let'iied, ..
05 motars, Tuses, Fetrsets, maoter camtrol switch, Aode gasr torma , .,
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Diriwd shiaft howting snd exhawst por. Flap
resiricied hot gesses §0 wiarm oobd englne.

are square with the LE., and vertical 1o
frresemt hin-:_lin;g_. Imstall 116 1D aluys
minum iebing between the hinge ribs to
et a hinge pin guide, and support
with SCrap balsa, One of the hinEc ribs
has the conteol horn integrally mounted.
On the piteh flaps, the control conmecs
1o is within the envelope, and alalse kb
will need to be installed sothay when the
clearance cutout is made there will be
siddes in place, Check the alignment of
the vopsurface withthat of the wing. and
then install the top sheeting. MNote 1hat
the ¢leven is hinged on the centerline,
and that the pitch Nap is hinged near the
tep. Cut oul the hinge tongues that fit
inta the '|.'|.'i|11:'r from 1716 ply. andd insort
1732 hinge wire 1o hold them in place.
Make the 1ongue locations on the rear
spar, and make cul owts. Glue in the
tongues, and brace with scraps of balia.
Make cut-outs where necessary in the
sheeting and the rear spar o clear push
radi. Cut and install the push fads.
Remove the control surfaces,

CENTER SECTION

Cut out all parts for the center seclion
before beginning construction, Begin
by awembling the center rits to the
center oross bulkheads. Make a jig 1o
hald this assembly upside down, and
locare the outer ribs in their proper

4

MIMLA model on statie displyy with linding flag defls

i

cted, Tog of tha alreralt v & medivm blua,

1 Botrom i1 orange-yellow. Mode] doet nat Teatumg the tpit surface yaw contral,

alipnment with wo degrees washout,
The top spar is fla1 fram wing tip to wing
tip, Make this jig from scraps of balia
wiood tack-glued 10 the building board
and ta the parts, Check this layout with
the outer wing pancls for a match of LE
and gl ili-ﬂqlﬁ‘u;'m- Iresall the LE and the
rear spar. Install the top main spar and
the remaining ribs. Install the main spar
wibbing., and the bottom main Spar.
Install 178 plywood mounts for the
retracts and don’t forges 1o indtall balsa
reinforcement around these mounts.
Mank the center section bouom, and
shioet the wing stul on the bottom. MNow
it a good time 1o install the wing wires
and locating tubes in the center section
and the outer wing panels. Coat the
wires with a petraleum jelly to provent
gluing them in. Make certain of the
alignement and glue the tubes in place.
Brice with scraps of balia wood,

Mow it a good time to install the
retracts. Mark the mounting holes inthe
PMywood mounts, and drill for blind
nuts, Each gear will require a cut-gut 19
be made in the bottom shecting 1o clear

Hers't & elggo-up thet of cantar wotion ok detall. Canopy ks cut-dowen Sig pan. Propd ane
Tud Rev Ui, Narthiop loga is red and black,

AUGUST 1883

thi retracts and wheels, Mouni the
redracts. Locate and mount the retract
Bellerank on the fear retract mauntin
plate. Now route push rods to eac
reiract. Mounl one Sonic Systems air
eylinder to aperate the bellcrank, Check
that the whole system works freely, and
insure that the gear-down, locking
priviiticen is positive, Remowe the retracts,
and build the wheel wells a1 each
kacation.

Install 1w served in the belishand
opening in the wing stub, The serve
nearest 1o the conter will aperate the
rietract valve and micro switch in the
opposite opening. The remaining servo
will operate the landing flaps, The
receiver and electronic mixer go in this
area also. Make up an actuating brar fowr
the landing flaps from 1/4-inch 1D
aluminwm whing with 1/ 4-inch dowel-
ing inside, and 1/ 16crankswhereshown,
Before pulting on the end cranks, slipon
two bearing tubes of the next larger shize

of tbing. Slide this whaole ssembly into

The RAM-A model's wings fosture sdjuitable
pitch contral surtscas near tips (no
alawand, and trueioscale L.E. ilors

wraal,

21



o . T ek b .l..l..l.fl

e ke il
i i

Bt yireng
PP R T -
MODEL BLILDER
Pian Ne: AB3-0T

[T S aen————

24

%

i

£3%

523

a mam

MA mmm

HMJ 233

kg &5

= i

_s_.m.m

=

i i i1

pd ol 853

| = _1+ mmm
._l

Illll...l.-.

T H

..__.-_ ._.-.....u_..l._....

Vi A7 gerts ke snlacs oilecwic e ol

£ oa gheteih Febs Ay

R L

e N

FULL-SIZE PLANS AVAILABLE — SEE PAGE 100

AUGUST 1983

MODEL BUILDER



"PHOTOS DO NOT BEMND" an cn-
welopes, but how aboul the postman
who scrawled underneath, “Oh yes
they dal™ -

Flying Wing . . Continued fram page 21

place and give the bearings a coat of
petraleum jelly 10 prevent glue from

ting into the bearing area, Reinforce
the area around the bearings with scraps
of balsa. Route the push rod to the servo
and install.

Install battery tubes immediately
behind the leading edge. Decide now
where openings andsor guide ubes
may need o be installed in the structure
to facilitate radio installation and ré-
moval. Mount the micro switch and
fFitractvalve so that they canbe eperated
by a single puih rod, The operating
sequenceis: gear down. . . motoroff. . .
mator on . . . gear up. Install the air tank
in thespace between the motor opening
and the valve/switch area. Mount charg-
ing jack, onsolf switches, and air charg-
ing valve in the same arca a5 the micro
switch/valve, The receiver battery pack
also mounts in this area. .

Mow, install the 174 x 1716 spruce
urips along the front edge of the hach
openings, and the 148 balsa harch sup-
ports on the rib faces. Inctall the 1/8 ply
screw plates along the rear edge of the
hatch openings. Make the hatehes from
1716 plywood 1o fit the openings. You

T

can now sheet the wing stubs on the top
side, Make sure that everything is operas
tional and complete inside before doing
this, Make a small oval opening in this
sheeting to allow access 1o the flap
linkage.

Soak the 1716 babsa motor tube Blanks
in ammonis for X0 minutes 1o soften
them, and then wrap around the wbe
forms. These forms are made by wrap-
ing newspaper around doweling wndil
the proper diameter and taper are
achieved. Allow 1o dry, and then glue
the seam, Carcfully cut these twbes to
rratch the curvatune of the wings alrfoll,
and mark their locations. Cut the
sheeting out inside these marks, tnn?nﬁ
the wbes with the webbing pieces,

MNow is the time 1o make up the motor
mounting plated and extention shafts,
The extension shafts need 10 be as-
sembled carefully to insure accuracy.
After assembly, roll them on a flat
surface o get a rough check on their

accuracy. Mount the motors on the 178
ply motoer mounting plates, and set into
the motor areas, glid: the extention
shaft assemblies down the drive shaft
housings, and onto the motor shalts,
When satisfied with the alignment, prop
clearance, centering, e1c., glue the
motor mounts and the bearing suppoers
in place, Mow, hook up two cells 1o cach
motor, and check that all is true. IF not,
remove the shafts and try again, Remove
the maotors. Remaove the shafts by cut-
ting a small hole in the bottom sheeting

under the LE stock, inthe area of the air
intake, Dont forget when wiring the
rsofors to include fuses ineach lead,

The area around the cockpit can be
sheeted now, Make a hatch to fit the
opening behind the cockpit, Carve and
hollew a balsa Block to form the fear
cockpat hifiﬁ Glue this fairing to the
hatch, This whole assembly & held in
place with one serew, The hatch mount-
ing screw is also the mounting screw for
the antenna mast, The bubble canopy is
3 highly cut-down Sig wnit, and is glued
in place after you have done a5 much
cockpit detailing as you desire. Oh yes,
don't forget to put in a pilot, even
though mine seems to be on the blink,

At this point the air intakes can be
carvied from balia blacks and installed,
Back 1o the outer wings, install a 1716
aluminum tube in the landing flap arca
to guide the elevon much easier, Sheet
the tops of the wings, and install cap
strips on the ribs and rear spar, If this is
dane carrectly, the cap strip on the rear
spar will sverhang the elevon/pitch flap
ara, Mow, check the wing fit 1o the
center section, and gare upon your
wisrk., Mow ks a good time a linle
armchair flying alio,

LANDING FLAFS

I build these in place, Place the
assembled aircraft upside down, and
cover the landing flap area with thin,
plastic Ilm. Cut 1716 sheeting 1o fit in
place, and add the ribs. The rib con- ~
taining the control arm will require a
cutout 1o be made in the sheeting to
clear it. Mow continue adding shecting,
making surethatthe flapsurface matches
the center section surface and the wing
surface, Make the cuts 1o install hinges
and check the i,
FIMISHING

| recommend a full assembly now
before going on. The will allow you 1o
make any last-minute corrections before
finsshing. | covered the entire aircraft
with dope and silk with plenty of filling
and sanding along the way. Install the
landing ihﬂ before painting. Be sure to
pin those hinges. The paint scheme is
orangesyellow on the bottem, and
medium blue on the H:nhp. Thee inside of
the cockpit i Brown, The finish on the
reeal aircraft was glossy, and it was no
perfecily irue.
FLYING

Addjust the pitch flaps so that they are
up about three degrees, and the ¢levons
so that they are up aboutl one degree.
The flying propellers are Txd Rev-Ups, |
used 1en, 1.2 amp-hour cells with both
motors in paralle] 1o keep the weight
down, Make sure that the aircraft rolls
straight when the elevons are in noutral
1 suggest that the dots be closed with
clear tape during the first flights, The
aircrait should lifi off by itsell, and climb
away easily, Turns will be arange to
watch. The aircraft will vaw in the
correct direction, then bank and begin
the turn. Be careful not 1o over control,
a4 there is a slight delay in response, You
will find that the aircealt acceleratoes
quickly, and docs not slow down very
quickly,
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