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WARRANTY

CD warrants each new product manufactured to be free from defects 1n matenal and workmanship and agrees to remedy any such
defect, or to furnish a new part, in exchange for any part of any unit which under normal installation, use, and service discloses such
defect wathin ninety days from the date of purchase by onginal owner.

This warranty dose not extend to any of our products which have been subjected to mis-use, neglect, accident incorrect wiring not
our own, improper installation or to use in violation of instructions furnished by us. Nor dose 1t extend to units which have been
repaired or altered outside of our factory nor to accessories used therewith not of our own manufacture.

CD reserves the right to make any changes deemed necessary or desirable without advance notice or incurring any obligation to make
like changes in umits previously manufactured or sold.

This warranty dose not cover transportation or installation costs that may be incurred. CD’s sole liability 1s the remedy of any defect
for ninety days. CD is not responsible for personal injury or property damage resulting from improper or careless installation or
usage notintended by the manufacturer.

No person 1s authorized to assume for us any other liability in connection with the sale of our products.
All warranties are void and terminated one year after the last unit of its type and design has been manufactureed by use.

You must furnish model number, date, place and proof of purchase. Such as a copy of the sales receipt to establish warranty. Your
letter should include all pertinent details along with part or item numbers involved. Do not return anything until requested to do so.
No warranty card is furnished. You must supply the above information.

Creative Design Co., LTD.
4-8 Asano-cho Kawasaki-ku Kawasaki JAPAN. 210

The mast guied, sveed control, and indicator of RC5x-x series rotator are appried for
patents.

INTRODUCTION

This manual contains installation, operation and maintenance for the
RC5A-x, RC5-x antenna rotator.
From now on, a rotation gear mechanism is described as rotor and remote

control indicator unit for the gear mechanism is described as indicator
control for simplify a manual.
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SECTION 1
INSTALLATION

1.1. UNPACKING AND INSPECTION

Be sure to check the rotor and indicator/control after unpack-
ing, especially if there is noticeable damage to the carton. Inspect the
rotor for cracks and the indicator for damaged or loose components.
Use the parts list in SECTION 5 to count the accessories.

R INSTALLATION AND WIRING

1.2.1. GENERAL

Description in this manual is for installation on an ordinary
rooftop tower or steel tower, but the basic points made here should be
observed even when installing the rotor on another sort of fixture.

1.2.2. ROTOR INSTALLATION

The RC-5xx basically consists of a rotor and an indicator/
control unit. Place the rotor on top of a flat mounting plate with the
mast clamp pointing up, as shown in Fig. 1.1. The mast must be per-
fectly vertical. Screw the five M8x18 bolts with S-washers up through
five of six holes in the mounting plate to secure the rotor. Follow the
tightening sequence given in paragraph 1.4. If a mounting plate of
thickness other than 1.2-4.0 mm is used, then bolts of ditferent
length must be used. Use zinc galvanized or electroplated—not stain-
less steel—bolts. These will minimize electrical contact with the rotor.

I_I.. i =
[ — —
| I
- 1_]
MOUNTING PLATE | TCoX™X
iy e ROTOR J
e ST
1 — 5 -WASHER
BOLT M8x18

Figure 1-1. Rotor Installation.

1. Be sure to select zinc galvanized or electroplated bolts if not
using the bolts provided with the rotator set.

2. The plane of contact between the mounting plate and the rotor
must be level to within 0.5 mm.

3. Make bolt holes in the mounting plate no more than 9 mm in

diameter. Larger diameters than this will reduce fastening
strength.

1.2.3. WIRING

Connect the rotor and indicator/control unit as shown in Fig.
1.2, with 7-core cable. The cable plugs into a 7-pin socket on the rotor
and the seven wires are connected to a crimp contact terminal board on
the indicator/control unit. Solder must be used to connect the cable to
the rotor. For connection to the indicator/control unit, the wires can
either be fastened by pliers or soldered to the terminal board. Make a
written note of which wires are connected to which connector pins on

the rotor so that they can be connected to the corresponding terminals
on the indicator/control unit.

EACH WIRE SHOULD BE CONNECTED :g_?_;;x
TO THE CONNECTOR PIN OF THE e
SAME NUMBER ON TB-1 AS ON Jl.

7-CORE CABLE

/ = ~\
B-1 =
[ 123456 7|
$i$T@§§ O
© |
220-240 VAC.
RESx=X G 50-60 Hz
\_ INDICATOR CONTROLER 3

Figure 1-2, Interconnections.

1.2.4. REMOTE CONTROL CABLE

The cable thickness recommended for the RC5xx varies with
the cable length and the rotator model. Using cable with cores that

are too thin will limit the voltage and reduce the torque. The following
table lists recommended sizes.

TABLE 1-1. Remote control cable

Model |Cable length and section.area of ]
No. individual cores
_ Less than 40 m 60 thru 100 m
RC5-x | 0.3 mm? 0.5 mm2
[RC5A-x| 0.5 mm2 0.75 mm?

(Example of cable nomenclature: VCTF-0.5/7 means a 7-wire cable
with sectional area of 0.5 mm?)

1.2.5. CABLE POSITIONING

The remote control cable linking the rotor and indicator/
control unit should be positioned as far as possible from the coaxial
antenna cable. When transmitting at over 500 W, the cables should be
separated by at least 20-30 em. Locating them too close to each other
can produce high-frequency interference in the indicator circuit that
will cause inaccurate readings.

When connecting the remote control cable to the rotor, secure
it to a brace on the tower or installation fixture close to the rotor so that
its weight will not pull on the connector. Be sure to tape the fitting
when connection work is complete.
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1.3. INSTALLATION DIMENSIONS

Rotor and indicator/control unit dimensions are given in Fig. 1.3. _
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Figure 1-3. RC5x-x, Outline and Mounting Dimensions.
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1.4. BOLT TIGHTENING SEQUENCE Fig. 1.5 also indicates the horizontal load on an antenna with
a 2m* wind surface area in a 40 m/sec. wind. Horizontal pressure on
Tightening the bolts in the wrong order when securing the the rotor and a bearing can be reduced by increasing the distance
rotor and the antenna mast will shorten the operating life of the rotor. between them. This does not affect the load on the internal gears.
Tighten them in the order indicated in Fig. 1.4. That is, begin with the
mounting plate bolts, then tighten the bolts on the mast clamp, and
then tighten flange bolts.

1.6. MAST BEARING INSTALLATION

O0.D. 48-65 mm A bearing or similar item is usually installed at the top of an

antenna tower to prevent the antenna from swaying. Such a bearing
must be used for only this purpose. Using it to support any of the
weight of the antenna or antenna mast would have an adverse effect on
the rotor. This is not only because the rotor is more thrust-effective
than the bearing but also because eccentricity arising from structural
: 1 imprecision cannot be absorbed at the top of the tower and so the
RC5x-x H

resultant, waste force would work on the bearing and rotor.
Accordingly, the fastening bolts should not be tightenend to the point
of holding the antenna mast when a standard bearing for “ham™ radio

N antennas is used. With bearing having both top and bottom bolts, the
“\Mﬂxla top ones should be removed.

MOUNTING PLATE ROTOR

@ With an antenna having a wind surface area of greater than
2m* padding should be inserted between the bolts and the antenna

: mast. Do not tighten the bolts down directly onto the mast, as doing so
Figure 1-4. Rotor Mounting Bolts. will increase the danger of buckling in strong winds.

Kol 3 i,
(] ]

o

L.5. EXAMPLE OF RC5xx INSTALLATION

The manner in which the RC5xx is installed will affect its
durability and torque. Fig. 1.5 is for installation on a typical steel tower,
but the same principles apply to installation on a rooftop tower. The
most important thing to keep in mind here is that the central axes of the
antenna mast and rotor must be within 0.5° of each other. This is BEARING /F ‘
usually not much of a problem with rooftop towers, which tend to be MAST~ | |
precisely engineered. It can be a problem with large towers, though, TOP VIEW LIJ
where precision is lower and it is difficult to make structural modifica- :
tions to correct for discrepancies. '

BEARING

ECCENTRICITY TOLERANCE: LESS THAN 0,5° Figure 1-6. Mast Bearing Installation.
—_—] j—
1 ANTENNA
— /u%é —-7-! <:| PA 200 Kg
. INSERT PADDING IN THE GAP BETWEEN
A 40m/sec. WIND APPLIES A LOAD OF
ABOUT 200Kg TO AN ANTENNA WITH A THE BOLTS AND THE MAST
2 m?2 WIND SURFACE AREA.
APPROX .
1.5 m
_ MAST
PB 200 Kg
]_ T
oo (B
APPROX . TOP VIEW
1.5 m
J | Figure 1-7. Mast Protection.
| = PH 200 Kg
| HORIZONTAL LOAD TOLERANCE:800Kg
17 I RCS
1\ TOWER
1.7 PAINTING
Painting the rotor exterior and bolted joints will lengthen the
Figure 1-5. Rotor Eccentricity. life of these parts. Refer to SECTION 7 for a more detailed explanation.

3
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SECTION 2

OPERATION

>4 & INSPECTION

Carefully check that the rotor and indicator remote control
cable connections are as they should be before turning on the power for
the first time. Improper wiring can result in damage to the poten-
tiometer in the rotor or to the indicator control unit circuitry when the
power is switched on. Setting the power switch to either “MAN" or

“P. SET” turns on the RC5x-3. Other models are turned on by setting
the switch to "MAN."

2.2 DIRECTION ADJUSTMENT

The indicator pointer must be aligned with the antenna
orientation before operating the RC5xx. This adjustment is performed
as follows using a magnetic compass.

- Standard direction adjustment

Turn the rotor and stop it when the pointer is under the
overlay mark for magnetic north “N”. Then turn and secure the
antenna so that it is oriented in the direction indicated by the compass
as magnetic north. When the desired antenna orientation has been
determined beforehand on a map, as for VHF or UHF, the antenna can
now be matched to that direction according to the overlay indication.

- Other types of direction adjustment

The RC5xx indicator features an adjustable overlay for bearing
indication set on a fixed scale in degrees. Moreover, a semi-fixed
mechanism is used for the pointer, and it cannot turn more than 190°
away from the “0°” indication.

FRAME POINTER

0°-360° SCALE

OVERLAY
N.E.SW

END INDICATOR

ROTATION CONTROL

CW: CLOCKWISE
CCW: COUNTERCLOCKWISE

Figure 2-1.

DIRECTION SCALE

OVERLAY —, S

DEGREES OF ROTATION N
20° OVERLAP

Figure 2-2. Pointer Display.

When changing the beam direction of stacked antennas
45-90°, rotate the overlay to the extent of that difference to allow
direct reading of both antenna directions from the respective scales. Or
if the wind has altered the beam direction of an antenna, the overlay can

be aligned with the new beam direction to compensate for this without
having to adjust the antenna itself.

Also, the 190° rotation limit would be a problem with
antennas that are ordinarily oriented around due south (180°). Turning
the antenna from the 150° position to 200°, for example, would entail
bringing it all the way around counterclockwise. This inconvenience
can be avoided by turning the overlay in either direction. The overlay

can be turned by finger on loosening the screws securing the frame. The
overlay is turned 180° at the right in Fig. 2-2.

SPEED CONTROL

PRESET CONTROL
ONLY WITH RC5x-3 Models.

POWER SWITCH CONTROL

MAN. MANUAL OPERATION
P.SET PRESET OPERATION

Operating Controls.
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23 ROTATION CONTROL: CCW/CW

The rotation control lever is tipped toward “CW ™ or "CCW"
to turn the antenna either clockwise or counterclockwise. “CW" and
“CCW?™ are used to avoid the confusion that could arise, depending on
the pointer position, with “right” and “left” indications. This lever
cannot be used with a unit equipped with the preset feature (model

RC5x-3) when the unit is in the present mode (power switch set to
“p. SET").

Models other than the RC5-1 are provided with and RDC
(reversal delay control) function to extend rotor life by preveniting
sudden reversals of turning direction. This feature imposes a two or
three second delay when the operator reverses directions in turning the
antenna. Since RC5-1 sets are not equipped with this feature, be careful

not to reverse direction suddenly when rotating an antenna with this
model.

2.4. SPEED CONTROL: SPEED

Every RC5xx model is equipped with a circuit for varying the
rotor turning speed. Turn the knob clockwise to increase the speed,
counterclockwise to reduce it. Rotation is constant at high speed,
regardless of antenna size, but is uneven at low speed. Turning the rotor
fast is not desirable for the durability of the rotor braking mechanism,
so low speed should be used when operating the rotator in strong wind
or near to its rated limits.

Z5, TURNING LIMIT INDICATOR: END

All RC5xx models are also provided with a turning limit
feature. This limits rotation in one direction to 380° in order to prevent
the coaxial antenna cable from being wound onto the antenna. The
redlamp lights when the pointer—being in the 170-190° range (see
Fig. 2-2)—has reached the turning limit.

2.6. PRESET: P. SET (RC5-3, RC5A-3)

RC5x-3 models contain a preset control circuit. To use this
feature, set the power switch to “P. SET.” The antenna will turn
automatically to the direction set in degrees on the preset dial. Manual
control is not operable at this time. RDC functions in the preset mode,
too, so the rotor will not respond for two or three seconds if the preset
dial is turned in one direction while the antenna is turning in the other.
Since stopping precision in the preset mode is only within 8°, the rotor
will not turn if the preset dial is set less than 8° from the current
antenna position.

SECTION 3

PRINCIPLES OF OPERATION

3.1 ELECTRICAL CONFIGURATION

Fig. 3-2 shows an electrical block diagram of the RC5-3/
RCS5A-3, which contains the most electrical circuitry of any RC5
/RCS5A model. Complete circuit diagrams are given in Section 6. The
rotor unit is the same with all models. Only the indicator units are
different. RC5A-2 rotators have no preset circuit, while model RC5-1 is
not equipped with RDC. There are major mechanical differences
between RC5 and RCS5A models. All models offer the direction indi-
cator and speed control feature with the indicator/control unit.

3.1.1. INDICATOR CIRCUIT

A highly-accurate servo mechanism keeps the' indicator
pointer on the antenna direction. Bridging between R30 in the rotor
unit and R11 in the indicator unit, the DC servo circuit amplifies any
discrepancy between the two resistances and drives the servo motor
accordingly to turn the pointer, which is mounted on the motor shaft.

ROTOR UNIT INDICATOR UNIT

Figure 3-1. Indicator Servo Amplifier.

ROTOR UNIT

199
: INDICATOR
|
|
I .
R11
I SERVO BAMPLIFIER —I—-
| Ul-1/2, Q1 Q2 H y
| ¥ g
N S S L i St N g b
| ™-1 ¥ ¥ Y v
5 |3 2 1
—p +12VDC.
CRI.;Z —lm-
RETURN DELAY CIRCUIT
12VAC 52 ® K1 K2
N RC5-3, RC5A-x ONLY
sl )
- T1 28VAC
= | SPEED
220-240VAC. [ CONTROL SPEED
50-60Hz PRESET _ Y R12
| R23 PRESET SERVO AMPLIFIER
INDICATOR UNIT | e MR J

Figure 3-2. RC5x-x, Rotator Circuitry.
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3.1.2. SPEED CONTROL

Fig. 3-3 illustrates the current that flows to the drive motor in
the rotor unit. Turning the speed control knob causes the speed control
device to vary the triac electrification time. This changes the overall
speed of rotor turning by varying the periods of motor rest, not the
speed at which the motor actually turns when powered. Rotor rotation
therefore becomes less constant as the speed is reduced. Speed control
is thus different than with ordinary, rheostat systems, and maintains
full torque and reliable starting even at low speeds.

e WAL A AN

HIGH SPEED
iy U kg
+A (\ & ]
AC. 100V \ = -
REST TIME LOW SPEED
% ——
"VARIABLE"

Figure 3-3. Speed Control.

3.1.3. PRESER

This circuit (RC5x-3) works like the indicator circuit. It
amplifies the resistance differential between the potentiometer in the
rotor and that on which the preset knob is mounted and drives the
CCW/CW relays accordingly.

ROTOR SHAFT
B—A— Y7 |
WATERPROOF SEAL
B 7K or—n
- FINAL GEAR N
7241 F Nk —n

HOUSING, TOP

.

~oox7 (B
et

MZ74 Fe— 42—
COUPL ING
75':97-1,] V4

WORM GEAR
'.'.7;;-_.&.

3.1.4. RDC

The reversal delay circuit (RDC) uses a relay, capacitor and
resistor to protect the rotor from shock by delaying motor response
by two or three seconds when the operator reverses direction while
turning the antenna. The circuit also works to stop the rotor
promptly when it is turned for only a second or two.

3.2, MECHANICAL CONFIGURATION OF ROTOR UNIT

RCS braking torque withstands external force of at least 70
kg-m, RC5A braking torque at least 150 kg-m. A cut-away view of
an RCS5A rotor is shown in Fig. 3-4. This rotor is designed for power-
ful braking during rotation and oterhwise, without relying on an
auxiliary braking mechanism. Gears are made of high-tensile special
steel (or of special zinc alloy in the case of some RC5 gears). Other
parts are aluminum or zinc alloy.

The initial gear in RC5 rotors is a 1/60 worm gear, making
for quiet operation and effectively countering any backlash from the
antenna. The worm gear mechanism is enclosed in a sealed grease
chamber to reduce the coefficient of friction. Broad, 30 mm teeth
are used on the final gear, which is the most vulnerable point in the
gear assembly. Three-stage speed reduction takes the speed down at
an overall rate of 1/1,800.

A potentiometer for detecting direction is linked to the
rotor shaft and gears. The drive motor is a high-starting-torque,
AC 28V capacitance motor. Motor output capacity is 12 W with
RCS rotors, 30 W with RC5A rotors. Limit switches S3 and S4 stop
the motor to keep the rotor from turning more than 380°. Voltage is

output to light the “END” lamp when one of these switches has
been actuated.

FLANGE FIXING BOLT
7 7 » JEI5E FN b

OUTPUT FLANGE
W77

s EZ1 7R N

L 1&'\--‘\.'\.’

WORM COVER
WORM WHEEL

28 ‘ i - 17 + 4 s ’f JL

GREASE CHAMBER
7)) AR

Figure 3-4. Cut-away view, RC5A-x Rotor.
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SECTION 4
SPECIFICATIONS

41 OUTLINE TABLE 4-1, SPACIFICATIONS
: Model No. RCS5=x RCS5A - x RCSB~-x
The RC5/RCSA antenna rotators are for medium-sized to -
super-large “ham” radio antennas. Based on our mid-sized rotators Rotation Torque 6 kg.m 16kg.m 22 kg.m
for professional use antennas, these highly original and durable : = ‘ et
| models offer unparalleled reliability. e 2w Dhg.m e | -
| Mast Size 48~ 65 48~ 65 48~ 65
'i -
| 4.2.  ROTOR UNIT Vertical Load 100 kg 700 kg 700kg
Just like with mid-sized rotators for professional-use Horizontal Load 800 kg 1000 kg 1000 kg
antennas, a separate mechanism is not used to furnish braking _
torque and protect the gears. Speed-reducing gears themselves “‘;"t“;“:nﬂ:ﬂ 75~ 180 75~ 180 75~ 180
. Sec. z
withstand external torque and provide sure and steady speed reduc- | 4 |
tion. The speed reduction mechanism consists of a powerful motor, Rt = = i
a worm gear, and large-diameter, broad-toothed super gears tanc)
(10-30 mm thick). These minimize backlash and noise. Moreover, ' 4 4--
consideration has been given to even the finest detail, as with the Prose} Coutrol None (Type 1) None (Type 2) Provided
mast guide that simplifies installation. isigadiiie | Bacheeaiiliot

— 1 . 1

Required Power BOVA (Typel) 140VA (Type 2) 200 VA
y 120,230 VAC 90 VA (Type 3) IS0 VA (Type 3)
: i
:‘ 4.3. INDICATOR CONTROL UNIT Indicator Accuracy + 4 max. + 4 max. + 3 max.
. — i -
The indicator/control unit features control circuits and Control Cable 7-core 7-core 7-core
design suitable for professional use. Use of an overlay on the direc- _ I
] Weight 6kg Bkg 10kg

tion indicator enables double readings for beam direction and

X ; 2 h : (Rotator Unit)
permits the free setting of directional reference points. All models

) are equipped with a speed control circuit, while RC5x-2 and -3

) models offer various additional functions for easier operation. 25
b

20
: 4.4.  PERFORMANCE

—_—
wn

i‘r Braking torque and rotation torque are the most important
" considerations in selecting an antenna rotator. Different antenna
weights and mast thinness impose widely varying demands on
rotators. A long-boomed antenna, for instance, will require greater
braking torque than one of the same weight with a shorter boom.

=l
=

CL40B
CL15DXX
CL20DX

Rotating torque (kg-m)

Table 4-1 lists specification, including maximum torque
capacity for smooth operation, and suitable antenna loads for main
models. Specifications are for a wind velocity of 30 m/sec. and
single antennas. Allow for the additional torque, etc. when selecting
a rotator for stacked antennas. The torque figures given are 0
maximum specifications for smooth operation. Moreover, the
braking torque figures can be increased 20- 30 percent for low-speed

o

0 50 100 150 200
Braking torque (kg-m)

operation. SEE TABLE 7-1, FOR DETAILS OF EACH ANTENNAS

' Figure 4-1, Rotor Torques with Differrent

| 45. BRAKING TORQUE - Antennas.

.- Braking torque is the amount of external rotation force that

.. the rotor can withstand without budging. Exceeding this amount of | BRAKING POWER

| force will either break the rotor or cause it to turn. Braking torqueis B 100Kg x 1lm=100Kg.m l 100Kg
ordinarily expressed, like bendingmoment, as kilogram meters. _ @i BRAKING TORQUE

i_ As illustrated n Fig. 4-2, braking torque of 100 kg-m means -ROTATION TORQUE 10Kg

that a force of 100 kg applied 1 m from the rotor axis will neither 10Kg x lm= 10Kg.m

". turn nor break the rotor. Similarly, rotation torque of 10 kg-m ’ ROTATING POWER
means that starting the motor will apply a 10 kg force 1 m from the E E .l

,_ rotor axis.

u Torque, then, is rotational force around a given axis. The WHERE BRAKING TORQUE 1S 100 Kg.m AND ROTATING

forces that rotation torque must overcome or that braking torque
must withstand are not merely a matter of wind force acting on the
antenna but are a function of the inertia of both antenna mass and

wind force as it acts on an eccentric antenna. Figure 4-2. Braking and Rotating Torque.

TORQUE IS 10 Kg.m
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SECTION 5

PARTS LIST

21 PARTS PROVIDED WITH ROTATOR SET
The RC5xx rotator sets come complete with an indicator/

control unit, rotor unit, and accessories (see Fig. 1-3). Rotator set
components are listed in Talbe 5-1.

5.2. GROUP ASSEMBLY

Group assmbly can be ordered as needed for maintenance or
repairs. Main rotor and indicator/contrel unit components of one
model are shown in Figs. 5-1 through 5-6. Multiple part numbers are
given where different parts are used in different models.

Figure 5-1.

RCS5x-x, Rotor.

NOTE: THE FINAL GEAR, UPPER HOUSING,AND OUTPUT FLANGE
ARE OMITTED IN THE PHOTOGRAPH.

Figure 5-2.

TABLE 5-1, Rotator Assembly List RC5x-x,

| TTEM I DESCRIPTION

INDICATOR CONTROLLER UNIT/RC5x-x

|

ROTOR UNIT/RC5x-x

MC60 MAST CLAMP

D1,D2 LAMP, 12v, O0.lamp;:

F1l FUSE, 2amp.

Pl CONNECTOR PLUG, type 7-25

S1 BOLT, M8x30, SW

S2 BOLT, M8x18, SW,

S3 BOLT SET, M8x70, PW, SW

T1 SOLDERLESS TERMINAL, type 1.25Y-3

NbhbhHHDND |- -

TABLE 5-=1.1 RC5x-x Rotor Unit

[ 1TEM]

DESCRIPTION

Rotor Assembly

00 3 GO O & W N -~

-
o W

11
12
13
14
15
16
x4
‘18
19

HOUSING, Top

HOUSING, Bottom

OUTPUT FLANGE, MC-61
HEXAGON HEAD SCREW, Mé6x15
CONNECTOR, type 7-25d, 7-25
83, S4, LIMIT SWITCH ASSY;
B2, DRIVE MOTOR, CAD60/RC5
COUPLING,

WORM GEAR, SW1-Rl

SCREW, M6x12

WORM WHEEL, CGl-60R1-M

WORM MECHANISM COVER

DRIVE GEAR, M2-12/M1-72

| ROTARY SHAFT

GEAR,
GEAR,
R30,
C1,
R31,

potentio-meter,

RESISTER, 4.3K ohms 1

e
<]

potentio-meter, Mo.75-66
RA25xX 1K ohms
CAPACITOR, dry electrolytic, 180uF

, CAD70/RC5A

potentio-meter, Mo.75-48

/2w

i
mmmmmmm

7 MOTOR
ET— K-

------
o

e

Parts.
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Figure 5-3.

ROTATOR SET

Indicator Control.

SPFEED

Figure 5-4. RC5-1, Indicator Control.
= 88§ I©
w@F
|
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1
8
@FHD () =T 8 @ o
=30 » @.aazs—
l R19 I [~ & z .?ﬁ
E _‘g'-z I E o o L1 |
M O 3
T 8 9% A e " -1 "R
o ¥ @G 3
T BR-5
Figure 5-5. Indicator Circuit Board.

TABLE 5-1.2 RC5x-x Indicator Controller Unit
[ ITEM DESCRIPTION |
1 | FRONT PANEL
2 |CASE, Bottom
3 |CASE, Top
4 |OVERLAY FRAME
5 |OVERLAY, type-1l/N.E.S.W
6 |S1, POWER SWITCH, BLP-51
7 |S2, ROTATION SWITCH, BEP-01
8 |KNOB, PRESET
9 |KNOB, SPEED
10 |TERMINAL BOARD, 7P/M1105
11 |POWER CORD, type-P368-H
12 |F1, FUSE, cartridge, 2 amp.
13 |Tl, TRANSFORMER, power; pri 115/230vac.
14 |R12, VARIABLE RESISTOR, 1000K ohms
15 |[INDICATOR ASSEMBLY
16 {R11, POTENTIO-METER, 1K ohms
17 |LAMP, incandescent, 12v, 0.1 amp.
18 |LAMP, incandescent, 12v, 0.1 amp.
19 |Bl, SERVO MOTOR, pointer, type-M0O575Y
20 |AR-1, INDICATOR AMPL CIRCUIT BOARD/RC5-1,
21 |AR-4-1, INDICATOR AMPL CIRCUIT BOARD
RC5A-2
AR-4-2, RC5-3, RCS5A-3.

Figure 5-6.

RC5A-x, Indicator Control.
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SECTION 6
SCHEMATIC DIAGRAM

6.1. ROTOR CIRCUITRY J-1
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Fig 6-1 presents a diagram of RC5, RC5A rotor circuitry., The
only differences between RC5 and RC5A models are the capacitor
capacitance and motor type.
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6.2. INDICATOR CIRCUITRY J =
R
il : _ , 7 of VY T
RC5-1 indicator circuitry is as shown in the diagram of Fig. 7.5K I
6-2, RC5A-3 as in Fig. 6-3. Indicator circuitry with models RC5-3 and s ol 6“ St
RC5A-2 lacks the portions as indicated in the notes under the ' . i P S
diagrams. P “'H'I:"
S3 S4
—[ Cl5. 200uF/RC5B B2. F7E40/RC5B l
C15. 180uF/RCSA B2. F7E25/RC5A
I_ C15. 110uF/RCS B2. F6ELO0/RCS _l

Figure 6—1; RCS5x-x, Rotor.

0" & i “ TB1
8~12V
Q1

25C1815
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L WA 1~+1vl

R31
‘ END d |
330
Q2
2SA1015 |
R11 :
1K
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L

C4

47QuF

CR8

1
ZA
‘¢ 51 b ies |
220-240VAC. | |
50-60Hz [POWER | - L'___s'i"- -

Figure 6-2. RC5-1 Indicator Control, Scematic Diagram.
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8~12V |
Ul Q1

4558 R2 2SC1815 F blackl -
" R23
| | 3| RC5x-3 ONLY
= I
| |
| | R4 G| | ]
| SPEED |
| R12
|. ; | 3 ; N
| 7~10V 0~3V
{,SR11 S AN I LN
‘ X SEE NOTE 4 | D r—-—
L 4 2 1K I cd
e el asa -8~=12V ~ R29 § 1 .
T ‘*‘”””T*t__ R7 |
0 i 420K __$. 10K Ro  CR3
13 A Vv |
g | 92 | 150K |
o 8 25C1815
4 J 470uF | c5 o] as ‘1i
= [y i S BT .3k S\ 3 |R30
0 Cl = T~12V 4 |240
470uF r1o| R2®
- 12| | |cr2 4?uuér =4 R8 ¢ e
| + AAA— CRS 10K 10K :
220 | | K || c7
Ll H— N\© o .047]
] SEE_NOTE 2 rISHEGH1 ), 1) S
| |
et T‘ — = o B .
R14 C9
- |
| c13 |
Q4 100uF
2SC1815
|-
‘ : 4.
i ©1 r
| 330K 2 l I
= K4
10K
PRESET AMPL. RC5x-3 ONLY Q5 CHJ- &J—--—l e iy
i Bt M . 25A1015 _ 100uF| | | l
C8 C10=47uF c11
L“““““ R T vz 0 ‘['3 "‘ M €9 Cll=470uF 330 I
}- _— 2w e
! I D1 { D2

12V 0.1A [ccw] | |
MANUAL -
B w5 d : |
2A i
-y 2 5
D = | L 3 -
220-240VAC, =3l—n~— |61 4 |
50~60Hz LS Seotnigir i | S T T [Cw]
S1 |PRISET]| 52

NOTE: 1. DIODE CR1 THRU CR8 ARE 10D-1
2. INDICATED VOLTAGE SHOWS BETWEEN C AND EACH POINT

3. RCS5A-2 ROTATOR DO NOT HAVE THE PRESET AMPLIFIER CIRCUIT IN A DOTTED LINE
4. FOLLOWING ASTERISK ARE SELECTED INDIVIDUALY AT THE MANUFACTURE

Figure 6-3. RC5A-x Indicator Control, Scematic Diagram.
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SECTION 7
MAINTENACE

g3 = INITIAL ROTOR INSPECTION

The rotor must be regularly inspected and repaired if the
rotator is to maintain a long operating life. Timing of the first rotor
inspection will vary with the installation location, but it is usually
desirable to conduct it around six months after installing the rotator
set. This initial inspection consists of carefully examining the tightness
of the external bolts used with the rotor. The cast aluminum housing
undergoes more deformation in the early stages of use than would steel,
and this can loosen bolts, especially when the rotator is used with a
large antenna.

ol ROTOR ANTICORROSIVE TREATMENT

Extent damage or corrosion is the next most common cause of
rotor trouble after gear damage. Resistance to corrosion varies
150-200 percent from coastal locations to industrial zones to rural
areas. The accumulation of windborne salt is a serious problem within
about two kilometers of the ocean. In industrial zones, sulfur dioxide
dissolved in rainwater is extremely corrosive. RC5xx rotors are coated
with anticorrosive paint at the factory, but regular painting is necessary
to keep a unit rust-free. Ordinary anticorrosive paint for ferrous metals
is best, although spray paint can also be used.

7.3 ROTOR LUBRICATION SCHEDULE

RC5xx rotors should ideally be lubricated at about every 300
hours of operation. This means the rotor needs lubrication every couple
of years when it is used for an average of a half-hour a day. However,
there is no real need to lubricate the rotor unless it has slowed or unless
operating noise has increased. The most critical lubrication point is the
worm gear mechanism, and enclosure in optimum quality grease in a

sealed chamber ensures long-term, maintenance-free lubrication of
this mechanism.

7.4. ROTOR DISASSEMBLY AND REASSEMBLY

The rotor sometimes must be disassembled when trouble has
occurred or to lubricate it. The.mast clamp can be left on the mast at
this time and used to support the mast after the rotor is removed. Refer
to Fig. 5-2 when disassembling the rotor.

ROTOR SHAFT

Figure 7-1. Flange and Rotor shaft.

Start by removing the mast clamp from the rotor output
flange. Then unscrew the flange bolt. Next, screw an M8 bolt into the
hole from which the flange bolt was removed and use it to pull off the
flange. The housing can now be taken apart.

After disassembling the rotor check for the cause of the
trouble and replace and/or lubricate the part(s) involved. Whatever the
reason for disassembly, replenish or replace the grease. Use high-
viscosity (but not solid) bearing grease. Do not use cup grease.

Reaseemble the rotor by reversing the disassembly sequence.
The positions of the direction indicator potentiometer and final gear
must be aligned at this time. Refer to Fig. 7-2. Before putting the final
grear back into the rotor reconnect the rotor and indicator control unit
and turn the potentiometer in the rotor so that the indicator pointer is
on “0°". Then insert the final gear so that the tab on its underside is
exactly oppsite a point midway between the limit switches.

i ="

L | [ —

3 -

Figure 7-2. Final Gear Assembly.

73, LOW TEMPERATURE RESISTANT GREASE

Special grease (e.g., Dow-Corning EM-30L) must be used
when the rotor is installed where the rotor temperature will fall below
-20°C.

7.6. INDICATOR/CONTROL UNIT

Unlike the rotor unit, the indicator/control unit does not
require regular mechanical inspection and maintenance. Reparis and
service required with this unit generally relate to the deterioration or
malfunctioning of electrical parts. It should also be borne in mind that
indicator/control unit malfunctioning can be caused by rotor trouble.
Refer to the circuit diagrams in SECTION 6 in connection with the
following description of fault finding and repair.
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7.6.1. MALFUNCTION AND REPAIR

a. Power

Check the fuse. If it is blow out, this suggests the possibility of
electrical trouble. Disconnect the remote-control cable from the
indicator/control unit and replace the fuse. Then turn on the power
and investigate whether the problem lies in the indicator/control unit
or in the rotor. Malfunctioning of transformer T1 is the only thing in
the indicator/control unit that will ordinarily cause the fuse to burn
out. Otherwise, the problem is probably with the cable or rotor.
Carefully check the connections and the rotor vicinity. If this turns up
nothing, open the rotor unit and examine the motor, S3, S4, and C15,
etc.

b. Speed control

If the speed control does not work properly, check the output
voltages of the R12 potentiometer for speed control and of the U2,, Q6,
and Q3 triacs. Output voltage twice or more than the figure indicated
in the circuit diagram means that the component is defective. A
defective Q3 will become hot.

C. Direction indicator

If the pointer on the direction indicator does not turn or if it
turns only to one side, this suggests trouble in the servo circuit.
Disconnect the remote-control cable linking the indicator/control unit
to the rotor. The pointer should turn to “0°" and stay there If the servo
circuit and other relevant parts of the indicator/control unit are
functioning normally. If the pointer does not go to “0°", check each
voltage in the servo circuit. A voltage twicu or more than the value given
in the circuit diagram indicates a defective U1, Q1, Q2, or R11. If the
servo circuit and other parts of the indicator/control unit are
functioning normally, check the connection to the rotor, the remote-
control cable, and the R25 potentiometer in the rotor unit.

d. Preset (models RC5-3, RC5A-3)

The preset circuit is entirely contained in the indicator/control
unit and is not directly affected by the state of the rotor or remote-
control cable. Check Q5 and preset potentiometer R23 if the rotor
turns only clockwise when the preset knob is used; Q4 and preset
potentiometer R23 if it turns only counter clockwise. If the rotor does
not move in either drection, U1 may be defective, or Q4 and Q5 may be
actuating relays k4 and K5 simultaneously. Should the rotor repeatedly
move to the preset position and then reverse direction without
stopping, reduce the gain of the servo amplifier by replacing R19 witha
lower-value resistor. This will broaden the non-response range at the
preset point.

e. Rotor operation

Review the installation cautions listed in Section 1 and
paragraph 1-6 if rotor turning speed is irregular in a given direction or
range of rotation. Also, insufficient warm-up time can be a factor when
the rotor is operated near its performance limits. Extending the warm-
up time will solve the problem in such cases.

£l - PART REPLACEMENT

A part must be replaced with an equivalent part when it has
been identified as a source of trouble. Parts not readily available
elsewhere can be obtained from Creative Design. Submit orders to the
point of purchase or directly to the Rotator Service Division at Creative
Design. Be sure to specify the rotator model number, the date of
purchase, and the part number(s) for the needed part(s) as given on the
part lists of Section 5 and circuit diagrams of Section 6.

/.8. REPAIR REQUESTS

Repairs beyond the technical scope of the rotator owner can be
entrusted to Creative Design. The deffective unit may be sent to
Creative Design either directly or via the dealer from who the rotator
was purchased. In the case of repairs not covered by the warranty, we
will inform the owner beforehand of how much the repair will cost.
There will be a change for repairs necessitated by operation of the
rotator under conditions exceeding those specified by Creative Design,
even within the warranty period.

We will ordinarily repair and return units within ten days,
although somewhat more time is something required when needed
parts have been replaced in the course of design improvements and are
no longer in stock. When sending a unit directly to Creative Design for
repair, make certain to indicate the name and address of the purchaser,
the name of the dealer that sold the rotator set, and the nature of the
problem.

TABLE 7-1. Mechanical Descriptions of Antennas.

Model | DESCRIPTION TURNING RADIUS | A m2 | WEIGHT

2x718 | 435MHz 18ele x2 2.6m 0.3 6Kg
2x211 | 144MHzZ 1lele x2 3.1m 0.8 8.5Kg
4x211 | 144MHZ 1lele x& 4.3m .7 30Kg
CL6DX | S50MHz 6ele 3.2m 0.3 5.5Kg
CLEDXX | SOMHz 7ele 3.9m 0.4 9Kg

CL10 | 28MHz Sele b .2m 0.6 | 10Kg

CLIS 2IMHz Sele 5.9m 0.7 22Kg

CL20DX | 14MHZz 5Sele 8.9m ¥l 32Kg

AFALO | 7 MHz 2ele P2 7.8m 1.0 19Kg

CL4OB | 7 MHz 3ele % 8.3m .2 31Kg

CL4OX | 7 MHz 3ele 12.5m § 2.5 105Kg

218A | 21-28MHz Lele 4.2m 0.6 11Kg

318 14-21-28MHz 3ele 5.8m ] 0.6 20Kg

CLP630| 6-30MHz LP-Antenna Sm | 2.5 90Kg

A: Wind Surface Aria; of Antenna
¥ :Reduced-scale version
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HRH.10

Voltage Modification

When this controller unit is shipped from our factory, operation voltage is set at the voltage

written the label sealed in the rear panel. However, you can modify its operation voltage either
to 230V from 120V, or to 120V from 230V model.

The modification procedure is as follows :
A) From 120V to 230V
1) Replace existing plug with an applicable plug type (It is not supplied) first.

2) Remove the top cover. You will see the 2-P type terminal board on the top of the
transformer and brown wire is connected with 120V pin. Reconnect it to 230V pin, and place the
top cover back.

B) From 230V to 120V
1) Replace existing plug with an applicable plug type (It is not supplied) first.

2) Remove the top cover. You will see the 2-P type terminal board on the top of the
transformer and brown wire is connected with 230V pin. Reconnect it to 120V pin, and place the
top cover back.

Now modification is finished and your controller is ready for use of your applicable voltage.
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