The completed Royal RS-4 and RS-5 servos. Fast, light and powerful, these servos will fit ideally in your system.

BUILDING THE

BY JERRY SMITH

ROYAL RS4 TECH Vil SERVO

® Ever thought about adding a servo to
your present system? Then you look at
those salty prices and your thought sud-
denly disolves. Well, it can be done, and
for about 1/2 the cost of your present
system servo. But, it will take alittle more
effort on your part than just openingup a
box and plugging in a servo. Let me tell
you how it can be done.

For many years a company by the
name of Royal Electronics Corporation,

under the management of Mr. Sidney
Gates, has been marketing all kinds of
R/C electronic kits. | can remember back
in the late 60's of having excellent suc-
cess with the Royal Classic 6 Channel.
The radio gear, purchased in kit form,
was one of my very first all-out kit build-
ing projects. As a matter of fact, the radio
is still working great — to this very day.

In those days, the printed circuit
boards contained many more compo-
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nents and solder joints, increasing the
chance of malfunction. | considered the
success | had with that old Royal - - - a
real feat. As | look back, what stands out
most in my mind is the very fact that |
built it myself. What remains with me
now is a sense of accomplishment and
self-satisfaction of having succeeded.

Today, Royal Electronics offers a var-
ied number of servo kits known as the
Tech series. The Tech servos are of-
fered in a wide range of configurations
depending on your needs. For example,
if you own a positive pulse system, you
would be interested in a servo amplifier
to match. In this case, it would be a Tech
VIl amp kit. The Tech VII amplifier will
operate with Royal, E.K., W.E. Expert,
Kraft, Orbit, Unicom, R.S. Systems,
MRC, Futaba, and Cannon. (Any posi-
tive pulse system with a pulse signal of 1
MS to 2 MS.) iIf you own Heath 8 chan-
nel, Royal has a special servo amplifier
board. This is known as the Tech VIl
amp. Or, if you own a Proline, which is a
negative pulse system, you would sim-
ply order the Tech IX servo amp.

The servo mechanics is also a choice
and here again, it depends on your
needs. Royal offers the RS-4 (D & R
Mech.), RS-5 (Dunham Mech.), RS-5D
(Double servo brick in the Dunham
Mech.), RS-6 (Royal Mech.), KPS-14
and KPS-15 (Kraft Mech.). As you can
see, Royal has a wide range to satisfy



your needs - - - a servo kit for whatever
system you now own.

The major reason for buying a servo
kit over the pre-built servo is cost. Obvi-
ously you don'tinclude your labor as part
of that cost, as long as it's for yourself.
When it's for the other guy, that's a dif-
ferent story. But, with a little simple
reasoning, you will discover that you can
buy almost two Royal servo kits for the
price of one manufactured servo. And
that's a substantial saving in anybody's
pocketbook.

Now, let's talk about the Royal servo
kit and what you can expect to en-
counter. For my system | chose the RS-4
(D & R Mechanics) with the Tech VII
servo amplifier (I own a positive pulse
system).

Upon examining the contents of the kit
you will find about 20 resistors and
capacitors, one integrated circuit, a
printed circuit board, a few pieces of in-
sulated wire and foam sponge. All these
parts are packaged together and make
up the servo amplifier kit. The mechani-
cal parts are packaged separately. Inthe
RS-4 kit, the gear train must be assem-
bled, however, good pictorial instruc-
tions make this an easy task. The RS-5
servo kit (Dunham Mechanics) has the
gear train pre-assembled. You might
consider going this route as it does cut
down assembly time.

In any kit the instructions are the most
important ingredients toward successful
construction. You just can't get from
here to there without them. | found the
instructions supplied most adequate.
Royal has done an exceptional job of
pulling together all the information re-
quired to make kit building less painful.
Two overlays in the instructions identify
each part, point out exactly where each
is located; when to solder; along with the
order of assembly. The printed circuit
board is quite small but component lay-
out is excellent. Some of the 1/8W resis-
tors are located beneath the integrated
circuit, so special care should be taken
to see that the right values are properly
located. Itis difficult to change them later
on.

Although the track and soldering
lands are very small, soldering is not
difficult. The board is well defined and
has good track spacing for its size. |
suggest, if you have some doubt about
your soldering ability, that you practice a
little before starting. A 30 to 50 watt iron
with a tip 1/16" or smaller in diameter is
required, (i.e., Ungar soldering iron with
micro-needle tip No. PL340 3/64"D).
Always clean the tip on a damp sponge
before each soldering operation. Apply
enough heat to allow the solder to flow,
then get off it. Do not overheat. And,
finally, don't apply too much solder on
the joint. It's not necessary to blob it on.
Practice with these points in mind and
you will encounter little difficulty. When it
comes time to assemble the amplifier,
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The Royal Tech Vil servo ampﬂf

few parts make an easy one evening project. Quality parts
are supplied.

er kit. Good instructions,

kit.

Building the amplifiar board begins by installing 4 1/8W
resistors. Take extra care at this point for proper value &
locations. Resistors are buried under integrated circuit,
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The RS-4 servo mechanical parts kit. Assembly is easy with
the excellent exploded view line drawing supplied in the

Modified IC. Pins 1 and 2 are removed to satisfy wiring for
positive pulse system.

making them extremely difficult to get to later.

be sure to use a good grade of rosin core
solder (not supplied).

The SN28604 integrated circuit is
used exclusively throughout the differ-
ent amplifier boards. In each case this IC
is modified or wired differently to satisfy
system compatibility. In the Tech Vil
amp the SN28604 is modified by remov-
ing pins 1 and 2. It is entirely possible for
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one fo cut off the wrong pins and render
the parts useless, Make certain of the
lead, before you proceed!

The mechanical parts go together
quite easily. Assembly instructions are
very complete and lead you step-by-
step along with photos of the actual as-
sembled servo mechanics. On the back
of the assembly instructions is an

Completing Figure 1 of the instructions, partially filled
board shows neat and orderly layout. Installing
components in order of sequence is a must.

exploded assembly drawing identifying
all the parts that make up the servo
mechanics. With this excellent drawing it
is virtually impossible to become con-
fused. It also makes a handy reference
sheet for ordering parts should the oc-
casion arise. Any part of the servo kit can
be ordered from Royal. | mean every
part! Right down to the #2 x 3/16 screw
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Figure 2 of instructions completed and ready for
inspection. Cable wire and connector are not supplied
with kit but can be ordered from Royal separately.

........

Mechanical section of servo with motor and gears
installed.
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that retains the output arm.

It never ceases to amaze me when,
after spending many blurry-eyed hours
reading, soldering, assembling and
checking, that little blob of electronics
does work. After all you expect it to,
however, there is that nagging question,
will it?

Past experience on hundreds of IC

Comp!etad _sén'm"faady' _tb be insfa"ed in the case.

W
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Carefully inspect track side of board to make sure there
are no solder bridges or foreign matter between lands.
Solder flux is easily cleaned off with dope thinner.

Ready for final closing. Note sponge between amplifier

and potentiometer. Helps to restrain wires under
vibration. Double sticky foam tape on bottom of circuit
board does great job of retaining amplifier in the case.

servo amplifiers sent back to Royal
shows that the major causes of improper
operation or non-operation can be
traced to building errors. Failure of the IC
to function is rarely the cause of malfunc-
tions. However, it is possible to damage
the IC by applying power when a solder
bridge or other short circuit is present in
the circuit board. Once again, the in-

structions come to your rescue. Two full
pages are devoted to a troubleshooting
guide listing the symptom, possible
cause, and cure for the most common
malfunctions and possible causes. For
the technical kit builder with an oscillos-
cope, one page is devoted to wave
shapes at different pin locations on the

to page 142
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PLANES

Pattern

LITTLE

*Winner ‘76 Nats

SCALE: FORMULA 1 PYLON RACER * Epoxy-Glass Fuselage

* Foam Wing and Stab

52995

* 15 - .19 Engine

* 56 In. Span

Featuring . . .

« Strong Plywood Fuselage
* Shaet Balza Tall Surfaces
o Formed Landing Gear

PRATHER PRODUCTS 1660 RAVENNA AVENUE, WILMINGTON, CALIFORNIA 90744

ROYAL TECH SERVOS

from page 47/44

integrated circuit. The troubleshooting
guide will come in handy later on should
your servo malfunction after operating
successfully.

Final assembly of the servo is quite
simple. The amplifier board fits in the
case easily. A piece of double sticky
foam tape is placed on the track side of
the amplifier board, allowing about 1/8"
of tape to extend over the edge next to
the motor. The tape has two functions, in
preventing the board from shorting
against the motor case, and holding the
amplifier board firmly in place. A small
piece of sponge tape is placed between

the amplifier and the pot to help retain
the wires soldered to the pot.

It is interesting to note that Royal
suggests potting the motor wires with
Pliobond cement. To further protect
against vibration, Pliobond cement is
also applied to the wires soldered in the
PC board. | particularly liked this idea. It
adds that little extra bit of insurance.

The completed servo looks very pro-
fessional, in fact, from outward appear-
ance you would be hard pressed to tell it
was a kit. In operation, the resolution is
good. The servo centers very well with
no bounce or overshoot. It is fast, re-
sponsive, and fits into my system withno
operating problems whatsoever.

My Royal servo has been flying
around for sometime now and works
simply great. | have it operating the ele-
vator inmy .15 powered Top Dawg sport
racer. As a side comment, the rest of the
radio gear in my racer includes: A WE
510 servo on the rudder, an Ace bantam
servo on throttle, an Ace 1-8 Comman-
der receiver, a Kraft 450 ma battery pack
and, finally, a Proline transmitter. | have
ancountered absolutely no trouble with

this combination.

Yes, it is possible for you to have that
extra servo in your system and at a very
reasonable cost. Why not try a Royal kit
as | did? It's just not that difficult. Prices
to page 146

I —JENSEN — —DAVE PLATT —
Dirty Birdy 60 §4.95 Das Ugly Stick 4295  Spitfire 5495
l Super Kaoa 60 42.95 — LANIER — N. Amarican T28 54.85
Kaos 42.95 Aebel 5795 FWw-1 54 95
I K&B: *w/muffie ﬁéﬁ“r'ﬁa'ﬁiﬂu i;g Sohmp e g page
= fwimutfier A 3
19R/C 2995 ACM Trainer 40 S2E5  poet g o e o e b

I 3.5¢¢ outboard 5995 T-20 2695  jaateril 4495 pojg Cltl:lrrlhr'rlr 19.95
*3.5cc{21)R/C 44,95 RCM Basic Tralner 2695 Invader 47.95 C

! 40R/C Serles 75 3495 RCM Sportster 2495  cuprice 45 95 —PROCTOR —
40R/C w/pump 56.95  15-500 2495  cocana apas  Minl-Antic 42.95
40R/C marine 49.95 Tweedy Bird 19 2695  Transil 2065 Anllc 56,95

. 6.5cc(40)5R N 57.95 Compass Cope 30,95 Pinta 30.95 Anfic Bipe 74.95
*§1R/ 49,95 Twin Floals 1995 ol 'Eomet 37.95 —R.C. KITS—

el e SR B Sl Sy d € SR 295 £9F Tigercat 89.96

rike, {glass " L A
FOX; P-51D, énlln} #9.95 S MACO — rs F-100 Super Sabre  59.95

I 15R/C SR BISH 21.95 Brown B-2 paigs < ot B 39.95 8. Hunler 11(60 48.95
19R/C 18.95  Trainer 10 18,85 sm. oy 2805 §. Hunter 11{40 7.95
25R/C 1895 —CASS ENGR. CO.—.— O phlb:l rainer ! —J.J. SCOZZI INC,—

I 29R/C 19,895  Pulsar Bipe 77.95 iger Cal 3695  Turb-ax | 44,95
IBR/C 19.95 — CRAFT AIR — — MARKS MODELS — Turb-ax 11 28.85

I 40R/C SA BUSH 27.95 Dritter 16.95 Windward 19.85 —8IG —
45R/C SR BUSH 2785 Leo 59,95 Windiree 2485  Plpes J-3 24,95
60 Engle 38.85  Windrifter 30.55  Bushwacker 3285 Yak18 45,85

I 60 Hawk 5795 §.D.100 39.98 —MICRO FLITE — Ziin Akrobal 3495
TBR/C 5585 —DE BOLT MODELS — Hoss Fly 3395 Aerobipe 12.95
Also DS Max, Super Tiger, P-Shooter 26.95  Little Dude 2095 Clipped Wing Cub 23,95

l 4 Webra engines. Acrobat 37.85 —MIDWEST— Ayan Sia 46.95

—ACE— Das LIl Stiek 16.05 450 Muatang 22.95

I Dick's Dream 9.95 Wisco 12 Vell Bait Tr Squire 15,95  Citabria 31.95
Ace High Glider 11.95 59.95 Li'l Tri Squire j0.95 Kadet 23.95
Whizard 11.65 | Still the Best Buy Anywhere LV T Glidar 12.95 Komander 20095

I Upstart 11 10.95 Cessna Cardinal 1785 = EPaiy Spont o
All Star Biplane 14.95 Champion 23.95  Super Chipmunk 17.95  Skyboll '

I Pacer 11.95 Jenn 23.95  Mach | 4395 Kougar o
Mach None 1185 Je. Champ 1195  Sweel Stik 23.95 :“PP"; # 13;:
Aero, Shrike 17.95 Caudron 20.95  Cardinal Squire . e ik kbic- 38,08

I Super Pacer 19.95 —CAAL GOLDBEAG — Sirlkemaster 3398 Sup Chipmonk kbre 38,
Littlest Stick 295 Falcon 56 17.95  Pitts il s495  Sig Minnow kbre 19,95

—ALLIED HOBBIES — S Falcon 32.95  Silent Squire 22,95 Cessna 150 kbre 42.95

I Integra 54,85 Skylark 55 2085  EastFlyer 61.95 —SKY GLASS —
Bede-& 2795 Shoesirin 28.95 —MEN — Vertiga Il 39.95

l Yol Streaker 13.85 Skylane & 32.95 M.E.N. Trainer 2085 Phoenix g 39,95

— ANDREWS — Hlnuebr 42 (ARF) 15.95 Buzzard Bombshell 3295  Nutcrecker 39,95
H-Ray 24.95 —HOUSE OF BALSA — Al e Banghes 39,95

l Asromaster Too  48.85  P-51D Mustang T R ehi ool sy PR TR T 35,95
Tralnermaster 3495 Nomad 10,95 Grviho 34,95 Eye-Ball 35495

l A-Ra 30.95 Nomad |l 14.95 ryphon - Troublemaker 35.95
— ASTRO FLIGHT INC.— s Midg. Miss Dara 26,95 —BUD NOSEN MODELS— Cutlasa Supreme 35.95
ASW-17, (glass) 53.85 Plstenpol 3695  Aerona Champ 9 74.95 — SOLARCRAFT —

I Monterey 23.95 —JEMCO — Cessna 310 Twin 127,95  Glasallugel 804 68.95
Melibu 16.85  Elecira 660 44.95 Mr. Mulligan 8" 104.85 Drimmiant 62.95
Fournier 2395 PT.19 36.95 Citabria @' 7495  Libelle 55,95
ASW-15 3695 P-51D 3795 Gere Sport @ PE.95  Centurion Il 39.95
Bushmaster 26.95 MET09G-2 3788  J-3Cub 8685 Magnum 12 89.95

Mon 12:00:8:00 Thurs 12:00:530
Tues. 12:00-5:30 Fri 12:00-9:00
Wed. 12:00:5:30 Sal 9:00-5:30

217 E. 5th 51.. New Albany, Ind. 47150
PHONE B812-944-27T1

MUTCHLER'S HOBBIES

— SOUTHWESTERN —
Honker Biplane 23.95
Top Cat 18.85
Honker 13,95
Gypsay 14.95

—GLEN SPICKLER—
Quickie 500 28.95
Quickle 200 14.85

— JACK STAFFORD—
Spmz Messenger ar.as
1=

EAA Acro Spo 44.95
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Taurl Trainer 23.95
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P-51 Mustang 38.95
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Fokker Triplans 40.95
Cherckee Babe 24.95
Cherokee 42.95
Corben Super-Ace 2695
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F4 Phantom [(Rel) 130.85
AT Corsair 11 129.95
— WING MFG. —
Drone 28.85
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Wirtybird 505 99.95
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Hughes .60 259.65
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AAA Balsa;

1/16x3 .42 1/16xd 66
1/8 x3 58 3/32z4 .76
3MEx3 .73 1/4 x4 1.6
1/4 33 B0 3/8 x4 1,48

Over 150 diNerent sizes 2
to 6" sheets 36" & 48" long.
Also sticks & more.

—GE BATTERY PACKS—
Fllte Pack 4.8vt.

500 MA 9.95
—ZAP—

s OF, 3.49
Y oF. 2.25
— PEERLESS —

Pop Buggy £4.95
Fluuln? Cycie 55.95
Amphibious Buggy  94.95
MNewpart Sail Y1, 41.85
Capri Cahbin Cr. 36.85
AMBROID IN QTS. 375

We slock servo gears, plugs,
switches, cryalals & a large
supply of eng. parts.

SEND FOR FREE LISTINGS
WITH ALL KITS RADIOS
ACCESSORIES & PRICES
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Fuel-prool, odorless PERFECT PAINTS cover dopes, epoxies, metals, wood,
fiberglass, Monokote, styrofoam, plastics [inc. A.B.S.) & Covarilte

-

“Authentic as far as | can tell . . . fusl-
proof, mar-resistant, non-toxic and odor-
less . . . excellent flow and adhesion . ..
covers most hobby sealers . . . may be
applied directly on foam . . . little goes a

long way . . . probably became my favorite
because of its ease in applying over any-
thing—including foam."

Flying Modeis, May 1976

PERFECT GLOSSY
NOW AVAILABLE
IN SPRAY CANS!

CALIFORNIA
AN CHHTOM B
| IRE1 = I T N

ILLINDIS

MINMNESOTA
HU HO Sy

TSR

KAMNSAS MISSOURI

Perfect Thinner
Fiberglass Plane Kits Camel Hair Brushes
Sponge Brushes

R&S HOBBY CENTERS

KENTUCKY

NHEW YORK
THE HEEEY |

Lile Ldahg 1HE Hartom Hina
(Ea ERERIR TS L] UL O L T

R&S HOBBY PRODUCTS, INC.

WINNING

Model & Hobby Supplies

2A, Austin Ave.,
Kowloon, HONG KONG.
Tel. 3-684184
10:00 AM — 7:00 PM
(Monday — Saturday)

R/C Model Airplanes, Soarers,
Helicopters, Cars, Motorcycles,
Tanks, Boats, Yachts,
Accessories Etc.
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TEXAS

Wing Span 48", Fuselage 55", Engine 60
F:bu, in., Wing Area 690 c.u., Weight 82
8,

EACH KIT CONTAINS: Fiberglass fuse-
lage, belly pan and cowl; toam wing
and stab cores; thick plastic canopy;
landing gear blocks; balsa rudder, eleva-
tors, ailerons and sheeting for wing and
stab; leading and trailing edges for wing
and stab. FREE PERFECT PAINT! Each
kit has certificate good for three cans
of spray or regular, any color.

$129.95

COMING!
40 SIZE MIG

Fiberglass Boat Kits

Tealt- Ch

Mo

WISCONSIN

SENEE HORA

I.-..l;..-|I

CANADA
ALGASY HOHE

OREGON
| HEOBHIT
I MR e B

PENMSYLVANIA
EREAN RACHIR S HEG R A LAND
Bk 2 b )

) | Pl bracarianl ity
Honte T,

PO Box 81, Oak Lawn. IL 60453

=

*1976 NEWS*

WINNING HK BRANCH

already opened

34-36,Yik Yam St.,B1,

Happy Valley,H.K.
Tel. H-753493

Price List-US$ 1,by Air,

ROYAL TECH SERVOS

from page 142/44

start at $23.50 for the RS-4 and RS-5.
You can save even more per servo by
taking advantage of Royal's package
price, i.e., 2 servos $44.66, 3 servos
$63.45, and 4 servos at $79.96. Servos
and parts can be ordered from Royal
Electronics Corporation, 3535 South Irv-
ing Street, Englewood, Colorado 80110.
Send for their literature and look 'em
over. o

KESTREL 19
from page 130/43

of the wood contained in the kit was of
good quality, but could have been im-
proved if the strip material had been
pre-cut. The Kestrel 19 kit comes with all
the material to make a highly detailed
cockpit including a headrest and an in-
strument panel — these items are of a
styrene material as is the canopy base.
All-in-all, an excellent kit.

With regards to flight performance,
the flight characteristics of this model
are outstanding. It goes up straight on
the hi-start and only requires the
slightest movement on the controls for
any needed correction. Once off the hi-
start, it has one of the best glide ratios
this reviewer has seen. It thermals well
on the lightest lift and, if a really good
thermal comes along, it will climb at a
fantastic rate. It turns well and has no
bad tendencies to tip stall at low speeds.
HResponse to the controls is excellent
under all conditions and, due to the
overall good design of this airplane, it
has a wide-speed range. The landings
are smooth and extremely scale-like.
We would not hesitate to recommend
the Windspiel Kestrel 19to any sailplane
enthusiast who wants a high perfor-
mance machine with scale appearan-
ce. =

NWN=—={ DO

A TRULY MAGNIFICENT PRESENTATION #
SCALE-2=1 - SPAN= B72"#

FOR A DESCRIPTIVE JENXY BROCHURE
SEND AO*TOLOU PROCTOR,OR *1.00
FOR COMPLETE CATALOG OF AIRCRAFT,
HARDWARE. & ACCESSORIES. PO. BOX 95841,
SAN DIEGO, CALIFGRNIA, 82109,




