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appreciate your choice of an Orbit
Guidance System, and sincerely wish you
years of enjoyment from your cquipment.
“This booklet contains a brief description

of the digital system operation in non-tech.
nical terms, as well s rechanical and per.
formance specifications. Your particular
attention is directed 1o the information con-
tained in the GENERAL and INSTALLA-
TION sections of this manual. Many i
portant points are covered in these
paragrephs that can help you to enjoy all
the reliability and_performance Orbit sys-
tems are capable of delivering.

incerel;

ORBIT ELECTRONICS,

INCORPORATED

bfdthswe 72 L

Bill Semple, President
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THE ORBIT TRADITION

Orbit Blectronics and R/C Guidance Sys-
tems have grown and improved repidly since
the carly days of Bob Dunham's recd sets
of 1954 and 1955, His Nationals Muli
Channel Championships of 1957, 1958 and
1959 firmy established Orbit 15 the industry
leader. The craftsmanship and pride in prod-
uct that have kept Orbit number one through
the years is very much alive today

The New Orbit

The merger of Orbit Electronics vith

Datatron, Inc, in 1969 brought about an
exciting turning point in the design, devel
pment and manufacture of R/C sy:
Orbit is now applying_ indepth
skills and R & D capabilities gained from
Datatron through their contributions 1 the

w bring you systems with
higher relability, quick delivery and fast -
pair service.
Orbit Faciltes

Orbit Electronics’ 12,000 square-foot
Jant Grove is equipped (0 fabi-
cate everything in an Or
fe it rdrar, siconducor, i
tors and the like. Machining, sheet metal
ork,prned cruis and Pasic moldngs

it b loi

" Cridca mechanical pars soch 3 g

balled: m Jssembles are precidon ma.

poxy-boards are care-
Tully’eiched and silver-piated (5 form low-

resistance base circu
Tncomingelectronic_ components, many
bit specifications, are 100%

 selected.

under stringent s

joint i checked (0 insure a perfect clctrical

and mechanical bon
Final Adjustment And Inspection

Each man in final inspection is an R/C

nds the importance. of

tep. The complete system i aligned

adjusted and tested as  matched it Firs,

the mechanical integrity of each unit is

tuned to the servos for primary and trim-

is left to chance. One-hundred percent in.

tem. And the 90 day Orbit guarantee stands
behind that




ORBIT DIGITAL
GUIDANCE SYSEMS

DIGITAL PROPORTIONAL GUIDANCE
STEMS FOR RADIO CONTRO!
OF MODEL AIRGRATT, BORTS AND GARS.

Orbit MK 11 Digital Guidance Systems
provide the modeler with the utmost n pre-
sidon ropotoml coiol and ey

systems operate on pulse width com-

s the flyer a positive

Orbit transmittrs are ruggedly buill us-

ingall ransirized iy or g ot

le-free operation. Al electronic compones

are critcally selected and inspected 10 assure

relabilty. The vinyl-clad case i lightweight

and easy 1o handie; the controls located
rlectly

O upete recsvers ue 3l sion
circuitry for gres sectivy,
oer s o e g s o

ive control. Tight se
o s e g i
ontrol

Rechargeable nickel-cadmium airborne
power-packs serve. both receiver and servos
through a reliable four-vire system.
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the appropriate direction. A large change in
pulse width gives a correspondingly greater
amount of travel

The receiver decodes this pulse train
binary counter similar to digital

computer tchnigues,uing the “5y” pule
state. The

meter which mechanically changes position
as the servo drives. At the point of pulse
widh coindidsne, o error sgml ety
v vllage (0 the seio motr
o
R
i chanoe gl unsmiar shovin o6
B e of It ulse

e e, Each suecosive
s command channe. The s pke

nels, thereby maintaining the 22 millisccond
“frame” rate.

e

(CARRIER ON S CARNIER OFF

o ,‘."r’v".i/mw P




KEY SPECIFICATIONS.
OUTPUT POWER
350 mw
FREQUENCY
27,72 MHz bands & 6 meter
SERVO TORQUE
PS3D MK 11 4 Ibs; PS-4D 3% Ibs,
OPERATING TEMP
0° 10 160"
TWO-STICK CONT
MODE 1: elevator & rudder—left stik, throt-
e & ailerons—right sic

levators & ailerons — right sick.
s & st 6

ANTENNA

27 MHz center loaded, 72 MHz & 6 meter

whip

AIRBORNE WEIGHT

with four PS3D MK IT servos 15 oz., with
PS-4D servos 12 oz

TRANSMITTER

“The Orbit 4-8 and 6-12 MK 11 two-sick
transmitters were designed for operator com
fort and

er uses Oebit developed all-silicon
nductor circuitry proven through
thousands of hours of field use; the mechar
s are designed and built for precision han-
dling and Tong e
Tvo, ik it confpursions
are available o suit operator profert
2 hace of Mode I or Mode 2 atck arrange
ment as follows:

MODE 1: Right-hand stick is aileron (right/

hand stick is rudder (right/left) and cleva.
tor (up/down)

MODE 2: Right-hand stck is aileron (right/
left) and clevator (up/down). Left-hand
sick i rudder (right/left) and motor con
ol (fast/slow).

“Trim controls are the small, black nylon
evers located inside of and below the pri-
sy conirols, Rudder,aeron,clevtor and

ontrol trim are adjusted by move-
roenc o tae leves fn te proprins diee
tion, which results in & small excursion of
the primary command servo involved.

On the 6-12 transmitters, there are two
white nylon levers protruding from the trans-
mitte face on cither side of the ORBIT e
blem. These are the auxiliary channel com
mand levers. There is no right or left, nor.
up or down function assigned. these com-
mands, because uilization of these channels
is eniirely up 1o the individual owner. Pos-
sible use of these channels include: flaps, re-
tractable landing gear, engine mixture con-
trol, bomb drop, ete. Full travel of these
auxiliary channel levers conirols a standard

digital servo. through its normal




incesingly popia e wxis o
Csinglestie” ansmiter is dsgned (0 be
cradid in th It rm, with the Hght hand
fre o conirol the thre primary commmands
of aileron, elevator, and rudder by using the
single control stck. This siick terminates in
a knob that s twisted right or eft for rudder

control. Movement of the stick in 4 hori-
bontal plane right or left i the siler

mand, and verical mvement up or iy
is clov

With the
of the left

opeatin through h horzonal plan Push
vards tammierfcs s st ot com
and, 0 pull 0 he e is
Bel o o wammines face is
anulhcr Faob that contols ruder .
all the trim knobs allow a small
moun of sero travel 1 ether side of e
normal serv el
e 612 verien of the singesick
couturmion, - e, wate nylon. levers

the same as on the two-stick transmittrs.

TRANSMITTER
POWER SUPPLIES

All Orbit digital transmitiers use a nomi-

ation time exceeds 3 hours,

RECEIVER

‘The 4-8 and 612 receiver is an all silicon

provide a capabiliy of installation fleibilty
prviouly unabsinble,pardcularly nsmall
vehicles or spaces,

e

RECEIUER,/ SERVO
FOWER SUPPLIES

“The 4-8 and 6-12 IC airborne power sup-
ply is a pack of four 500 milliampere hour
capacity. nickel-cadmium cells which pro-
vide an aggregate operational time of two
and el o three hours. They are -
purchasers option, in 2 square o
oy peies configuration,

Rl
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CHARGING

e it the 48 and 612 1C apems

e 1o external chargers because the power
e mdgrglid e
JL 1 NOT. pumkl to chrg e e
o transmitter rately. Both units

e et o
e provided with hissysem 16 accomplih

the charg ok, One is 4 TV “chester”

sl connetor plug no the socket o the
T pow

 pac

"The tansmiter ‘wm st be “OFFE"

1 the esiver switch "ON” (away from
b epemanfapeiall i
o, The charging ndiator lamp wi
glow during charge and may be viewed
through the small hole provided in the trans-

is not complete. The !rms-
it case will grow warm 1 . touch
during charge; this is normal
CAUTION: DO NOT plug in AC cord

wall socket unil all other connections have
been made. REMOVE AC CORD from wall
socket before disconneciing other connec-
tors,

SERVOS

With the 4.8 or 6-12 1C MK II systems,
the purchasr has 3 choic of wo ypes of
servos. Either the PSD (standard) or the
el PS50 WKL

The

veloped 1o provide the high torque, 3%4

and precision of control required for a truly.

unit gives away nothing in the way of per-
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replaced with accessory arms provided, for
st pubrod el f necary. Tt
h oo

Sable, high-gain

f S S —
for those owners who prefer the additional
flexibility of dual linear-rack as well as ro-
tary outputs. This servo is slightly larger and
heavier than the but is one of the

with any Orbit digital unit ever buil

components. Transit time is approximately
55 seconds at a thrust of 4% pounds

GENERAL IHFﬂHMlI]PN

inue dectcal e i creaid. T aring
Sontais i reuencyproperies t may
covr an exremely broad band. Tn severe
case, the RF component crented may be

sce.” Be-
cause the digital system “counts” a series of

pulscs, this extrancous “pulse”
from electrical arcing would interfere with

tle control lever on the engine should have
oyion g

A final check of system opeation before
flying (o locate possible noise p

i present, it will probably
pear as a reduction in range, Experience
has shown that a range reduction to one-half
o three-quarters of range with engine not
running is acceptable for flying.




Always try 10 route the recciver antenna
wire as far as possble from the servos and/
or battery pack. It is also mre preferable to

a posiions of low sl and fainy Iong
isanees from anemite
Make it & praci 5 NEVER paint he
i of ransmite antenna dieetly 8 te i
i G il o ek e i s
a characteristc “cone of silen
of all whip antennas that can cause momen-
tary loss of contact. This i especially ertical
during extended take-off and climb-out, and

There is no maintenance required by ot
ers of Grbit digal cqupment,since amost
all servicing of these systems requires special

inyl surfa
will clean very readily with any common
kitchen cleaner of the liquid or aerosol can
type, such as “Foamy.”

Particular attention should be paid to the
Sl i sty ool v Yo
Try to avoid oil and fuel seepage into re-

e or sevon m aceumutaton of cstor
oil residue in the servos can cause binding
and a slowdown of operation due 1o the

very viscous nature of castor oil residuc,

cr onge o foam recciver packing
from time 10 time for seepage accumulation
and replace when it shows contamination

Trom fuslage imerior before nal imtlla:
tion of equipment

. Tamiliarize yoursalf with system
operation thoroughly before snging
itial Night. The

ediately. Re-
meier et sy peormareean o
ity re & sl extension of he quaiy
and care used in, and maintenance of the
installation.

Both the 4-8 and 6.12 IC have three wire
bundies extending from the
the 43 ystem, bondie =1 terminates ot the
six-pin plug which mates with the socket
ftom power pack. Bundle #2 terminates in
a junction block with provision {0 accept
three servo plugs (rudder, motor, and cle-
vator). Bundle #3 terminates in a single,
four-pin socket 10 accept the plug from the
aileron servo.

In the 6:12 system, wire bundles %1 and
#2 are the same as the 4-5, but bundie #3

Seuisais s o Jockon, Sock Wi
pruvmnn 1o accept three servo plugs. This
block contains outputs 1o the aileron servo,
s o oy hanns.

X




“The primary control commands for servo
recaion ar colorcaded at the teminal
black slois as follow
(Note i, polericaton on serv0 pugs)
Green — Throttle

Mate appropriate servo plugs into junc-
tion blocks, observing color-coding on blocks
and on servo plugs. Mate power plug info.
Socket from pack. At this time, the receiver
and wansmite swiches may b (orned “ON"
and operation viewed by operating transmit-
ter controls.

Control stick, trim and throttle move-

right turn or bank or nosewheel steering:
stick left for left

Single-stick models operate in the same
manner except that control wheel at (op of
stick is rotated right or left for rudder and
nosewheel control,

Counter-clockwise rotation of servo with
usual linkage arrangement produces the fol-
lowing control functions: engine idle, right
rudder, right aleron, up elevator.

HOW 10 [NSTALL YOUR
ORBIT GUIDANCE SYSTEM

Read all instructions and study the photos
carefully. Then, gather together all necessary
materials and tools for cach stage of the
insalaion.

and preparation you take with
s o £ e S e s
of trouble-free operation of your Orbit sys-
tem. Don't rush the job. Take your time with
each step.

INSTALLATION

e there are no clectromechanical
Mearammgbograiy &gy systems, it

fate
the unit from high amplitude vibrations to
eliminate the possibiity of mechanical fai

ure of components, and 10 absorb the shock
of “hard-landings.” The most delicate com.
sonent used in superheterodyne receivers is
the crystal, and some caution and care is

ceiver 0 touch any part of fusclage, or ride
against such things as pushrods, wires, or

These same cautions should be exercised

plitude vibration and severe shock can cause
mechanical failure of batterics. Always wrap
your pack in sponge and do not allow it fo
ride solidly against any portion of the ve-
hicle in which it s installed.

maybe mounte in any positon uilzing the
integral mounting flanges on t

Rexibility and protection of your
. Sce this installation section for
arious types available. Brackets may be
abricated from sithr ot Lo, 048 050
aluminum) or plywood.

Seltupping shees metal srews 4 x 14"

extreme torque. provided by Orbit digit




servos, this is not an absolute necessity. but
the sreserthe bind. the bigher the curen
drain of the servo, In severe cases. the servo,
seion will begin (0 slow davn, A.m cause
reduction of operational time per

control is backwards, simply shift the push.

ihe opposite side of control wheel, or
if inear rack i being employed, switch servo,
end for end or use the opposite rack.

A slight “V" should be employed in the
throtile control pushrod, so that i is not
A sk b e vy et
cally at either high or . 1If the servo
vere o lockup machanicaty a1 citer o
treme, it would cause a very high current
drain across one-half of the airborne battery
pack (500 mah.), pullng voltage low enough
o cause receiver malfunction and possible
damage (o the servo amplifier output sages

THERE MUST BE NO METALTOMETAL
CONNECTIONS IN ANY OF THE CONTROL
LINKAGES.

Have tools and materias at hand

@
‘-

.
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for proper center of gravity (CG).

Throte control arm and linkage. Straight
runs that move freely without binding insure
less battery drain. Non:

with slcon rubber or epory. Use brided

T cube 1 curve s sasany
el




Nosewheel steering linkage. Note slot in
fuselage clears pushrod.

I pushrod end and plastic keeper
Music wire, 1/16" dia.,is attached to fiber
slass reinforced plastic whing (arrowshaft)
or wood dowel with heatshrink bing

e washers are used as in previous PS4 servo
installation

engine has léft-hand control, servo is mount

o lfand servo, e sl inear/rak ot
put for rudder and nose whel c




Bltor conrol puirod wih adjusabe
link is attached to nylon control horn

-~

Rudder conirol pushrod cxits left-hand side
of fusclage for attachment 1o nylon control
horn. Note ample clearance through fuse
lage.

PS4SMT servo mounting tray and hard

Rubber grommets are pushed into pluce on

ser acer bushings are inserted int
rubber grommets with flange on bottom sides.
u is mounted on beams well clear

fray
of fuselage sides with %4 self-tapping screws
using a washer under each,




Two PS-4D s
lightueight ¢

PS4-SMT Servo Side Mount and hardware,

le Mount in typical buili-up wing
alltion. Note plywood sup-




PS.4D Servo installed on side mount. Notice
plastic washer under head of 52 sell-tap.

screw and light compression of rubber
srommet. Assembly of shock mount 10 ply.
wood support is visible below lead wire.

Proper torquing is important to insure prop-
er shock mount

€] Y
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PS.4D Servo is installed in cavity cut inio

selt-tapping screws. Nole rubber grom-
1s in place on servo,

Aileron servo installed with linkage in place

Commercially available strip-aileron linkage.

Conneet battery pack, receiver junction

block and, in this glider installtion. rudder

Receiver is fited into §
secures foam wr

se. Rubberband




Battery pack and receiver in place. Note
snug fit 1o prevnt any movement of com
ponents during fight. Antenna wire exits
o side.

Receiver, battery pack and connector are
installed in powered aircraft in a similar
manner. Engine vibration must be. taken
into account

Receiver junction biock containing aileron
servo connection (brown wire), and auxiliary
channels on 6-12, is pulled through hole in
foar. Connect ileron servo and check sys-
tem operation.

PREPARATION
FOR FIRST FLIGHT

Before atiempting the in b wit
your orbit system certain precautions should
be abserved.
Be sure all control surfaces move freely
ge. In pas

al g

and that all pushrod retainers and) or clevises
are properly sccured.

Re-check all foam or sponge padding 1o
determine that the receiver and battery pack

ihe airplane

am padding. The purpose of “G-PAD" is

B certain that all fight surfaces are prop-
erly centered, aligned, and free from warps
Check that the aircralt balances within the
recommended center-of-gravity limits, usual-
I

4 on the consiruction drawings for

Slackiop or concrt,and wiether

b s oo g

down through engine rpm range a the same

time checking for proper control xur[n:ﬁ
sponse at the v

aitcraft is ready for the initial fight

16 you are a beginner, try 10 enlist the aid
of an experienced fyer. In spite of appear-
fiying a multi-control model requires
that a certain degree of skill be developed.
The learning period wil vary with individ-
uals and the airplane involved. Most experi-
enced fiyers will be more than wiling to help,
50 don't sacrifi the pleasure and satisfaction
of successful flying o prid.




A fild box is a helpful convenience st the
fying site. Everything needed is at hand and

out of the dit.

Al

J

Aileron servo plug is connccted to junction
block (brown wire)

Wing is installed using ample rubberbands

it S

Anteana is attched 10 fin with small b
berband and simple overhand knot in wir
Remainin n be
lowed 1o

G on FoLD wine Aok

With antenna_disconnected from transmit.
hes “ON

With antenna still emoved from transmilter,

walk about 30
check. Al controls should operate normally.

feet from airerat and range




Support aircraft by wings and with engine
running check operation of controls. Loose
connections or clecirical

“This concludes the ground checkout.

i

~

: \
T this i your irst R/C experience let a com-

petent flyer make the test fight and trke
some instruction.




REPAIR & SERVICE POLICY

transmitter, servos, power
harges, i garanind 100 aginst etec-

potentiometers are guaranteed for the lfe of
the system.
 1HE GUATANTEE REGISTERATION CARD
UST BE FILLED IN AND RETURNED TO
ORBIT WITHIN 10 DAYS OF DATE OF PUR.
(CHASE TO PUT THE WARRANTY INTO FORCE.
The Guaranice does not cover damage
caused by accident, misuse or tampering

with the system. However, entof a
crash where elements of the system are dam.-

A Orit Syt ar srvied in e or
der in which they are received; in most in
Sances within 73 houre. Sevie and repir
not covered under te e of te gara
tee are performed or basis. Repairs
e olbred 5 ustomer sevce. Charges
are held to a minimum.

An estimate will be submitted 1o you if
service will exceed $35.00, unless work above
this amount has been specifically authorized,
Estimates for work less than $35.00 will be

days under the terms of the Orbit Guarantee

‘Save time and money by obscrving these
teps when refaning your Oroi Syt or

1. Save the shipping container in which
the system was received, Use it o return the,
system 1o Orbit

Enclose carcfully completed Orbit

Service Repair Form with the system. In-
clude your name, address and zip code.
Sae whethe the ajsm i 0 b etrned
Yy el P o A Pae P

3. Remove all mounting bruckel: and
foam wiapoing Clean ompons
harge the

5. RETURN THE ENTIRE SYSTEM (cxcept

antenna) because all units are match tuned.
& Pack all i carstly i shioging

container and forward 1

Orbit Service Center

11601 Anabel Ay

Garden Grove, Calif, 92640

=




/ A Datatron Company / 11601 Anabel Avenue, Garden Grove, California 92640
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