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wner ig/l/tﬂ/ﬂ/ﬂ/ FOR CDR HAM ROTOR

MODEL HAM-M

On the following pages, you will find infos-
Foreword mation obtained fmrﬁ th?; Engineering Staff
where the Ham Rotors are built, thé Service Engineening Group,
and from amateurs who have Ham Rotors installed. No attempt
has been made to derail every possible installation or suggest every
maintenance procedure that may be necessary to cover many years
of operation.

Please feel free to communicate with us at any time that we mav
be of assistance. Write to:

CORNELL-DUBILIER ELECTRONICS

DIYISION OF FEDERAL PFACIFIC ELECTRIC COMPANY

Re-Distribution Center
2070 Maple Street, West
Des Plains, 1llinois &0018

GEI"IEI'HI ']:he Ham totor is designed to support excep-

tionally heavy antenna arrangements used by
amateur radio operators, and provide for rotation of such an-
tennas through a complete 360 degree range. Position of the
antenna 15 indicated on a meter in the control box.

This rotor is built along the general lines of the original TR-2
and TR-4 rotors which have been used extensively for television
reception for many years. The weight of the vwpper mast and
antenna is carried directly in line with the supporting mast. The
rotor, radial and chruse bearings, electrically operated brake, gear
train and indicating mechanism are specially built mnte an elong-
ated bell shaped housing made of aluminum.

Specifications

SIS VAC 60 Cycles (10%-12%)
_ LY, 2L Amp., Split phase (09 dury
130 MFID—Electralytic 109 duty
24 ¥., 35 Amp., Continuous duty
_15/26 VAC, 1% duty, Thermal cutout
115/23 VAC Continuous dury
1C Volimeter, 1000 Ohms/Valt

Pdirect reading in degrees from NNorth (3 o 5
degree (OCTEMEnts)

Beiden #8448 or equivalent
G wires F 22

Max. cabie resistance .. Mot over | Ohm, conductors # 1 and #2

for proper operation .. .Not over 25 Ohms, Conductors #3 to ¥H
(This is abour 150 fr. #8448 vable)

.. Xithin 5 degrees of rrue compass direction when
exactly calibrated

W47 rotation time . ... Approximately $0 seconds

Brake mechanism ... Positive lock into one of 96 segments (Spaved
5*45"y, Electrically retracted

81T wide, 67 deep, SL47 high
§” max. dia. x 20” high with 1op and botem
mast supports. Less lower mast—1334" high

. Rotator with top mast suppori—iils Lower
mast support only—2L5. Control box com-
plete—6. Toatal shipping weight—24 by,

Permissible Mast Size . From 74" to 24" diameter
Mounting Hardware ... U4" Siainless steel “U" bolts and nuts.

Checking recommended
s ary check be made on the control
Control Unit unit and the rotor itself before actual

installation to detect possible shipping damage.

To check the control unit, plug it into 110 volt AC power. With
no connections to the terminals, operate the control lever to the
lefe ﬁlighr[l:ly untit the pilot lights are illuminated. The meter
should deflect to about 34 scale. Turning the adjusting control

Input voitage ... ..
Moror
{apacuor
Brake Solenoid
Power ‘Transformer .. ..
Imstrument Transformer
Merer

Meter Scale .

Recommended <able 2 wites P&,

Indicaring Aciuracy

Conrrol Box Size .
Rotator IDimensions

Weight (Pounds)

It is recommended that a Preiimin-

Bl-261 REV. B 4-67

(2}

ont the reat of the upit should cauwse some change in the meter
deflection. Check for similar operation with the control lever
pushed slightly to the night.

To check the power circait, connect an A(. voltmeter between
teeminals 1 and 2 on che rear panel and see that approxinuatel
30 volts is indicated when the control lever is shifted to the ox-
treme left or right. Connect the same meter between ternoals
1 and 5 and see that apptoximately 30 velts is indicated as the
control lever is moved to the extreme right only. Connect the
meter from terminal 1 to terminal 6 and see that approxinetely
30 volts is indicated when the control lever is maved 1o the
extreme fef! only.

CI’IECkng Connect all 8 terminals of the control Fas s,
to the corresponding 8 rerminals ot the

Rotator rator using the coil of cable obruned tor
the installarion. The 2 heavy wires in the cable should be used
for terminals 1 and 2 (Refer to Schematic). CAUTION —.
SHORTS BETWELN TERMINALS OR GROUNDLD LALLM
MAY BURN L'P THE FOT STRIP LN ROTATOR.

With the roter in an upright position withour the lower st
support assembled, operate rotator by means of control urir lever
in both direcuions. The operation of control unit lever un and
off, releases the brake mechanism in rowator. Thiv autlible to
the operator.

Meter Run rotator to full left extremi sind usw
Cﬂ[ibrﬂ‘l’iﬂﬂ Zero-center screw to puc needle exacdy
on left limit while holding lever oper-
ated. Then run to right extreme and adjust calibrate contrel on
rear to put needle exactly on righe limit, If this cinnor be done,
turn the compensating control inside contral bux sa - that the
external contro! is able o cover the runge properly. Left end
adjustment depends only oa installation. Right hand adjustment
varies with line voltage and must be rechecked periodioally i
extreme accuracy of indication is desired. When power v olt, the
meter will come to rest slighdy to left of lefo end of soale.

Recheck of calibration requires rotation of antent to right haad
extreme. Where it is desitable to check acoureey quickly sathour
rotating the beam, a field modification kit, AR-120, s avatlable
This contains special controls which nuyv be added o Series 2oar
Series 3 rotars. See Field Modihcion 4, page 1.2,

Rﬂtﬂr The HAM rator is eapineered o haodbe

I“Stﬂ"ﬂfiﬂ“ hE;-l"'rj}' antenras \’-rillh t'tal-.uiu:]} high ninﬂ

resistance, including  mulo-hand  arraos

having traps at the extreme of the elements, Long and wrouble-

free performance of the rotor with amateur antennas of ditferent

types, depends upun making an installation 1o properly handle
the stresses involved.

Bﬂlﬂl‘IEEd pruduceﬁ only down-thrust 011 the rotor, ¥ith
. 98 balt bearings {}:pur;iting in accurately
WEIghf machined races, the rotor s capabie  of
handling as much as a chousand pounds downward pressure in
: 18 , : ]
line with the axis of rotation.

creates a bending moment of force which

Unbalanced .
is concentrated on'the mast at the point

WElghf where it is clamped to the top of the
rotor. This moment tends to strain the mast at that point anil
also to bind the bal! bearings by creating eXCLSSIVE gﬁwnward
pressure on one side and upward pressure on che other. Such



unbalance places additional stresses on the motor and gear traim.
Unbalanced weight becomes critical as the distance from the
antenna boom to the clamping point at the rotor 1s increased.

- against the boom and elements
w'“d Pressure uﬁuall}' produces a bending force on
the mast which causes the same stresses as unbalanced weight. To
strengthen the installation to withstand unbalanced weight and
wind pressure, the top mast should be as short as possible. In
multiple arrays the heaviest sections should be closest to the
rotator. In order to distribute the bending stress and prevent
fracture of the mast, the HAM rotor includes two long, heavy,
specially designed steel clamping plates. These are grooved to
grip the mast securely. It is recommended that the mast be rein-
forced in the area where it is clamped by driving a hardwood
dowel of proper size into the end of the mast.

» Torsional or rtwisting forces
S'l'ﬂrl"Stﬂp Tﬂﬁlﬂﬂ must be given spﬁfal con-
siderations when using the HAM Rotor. Although rhe acceler-
ation of the antenna array is gradual as the motor picks up the
load, the stopping is instantaneous. When the brake wedge is
pulled into the groove in the outer casting, the top and bottom
masts are locked rigidly together.

The rotating inertia of the antenna in motion must be safely
absorbed at the instant of stop by the momentary flexing and
subsequent return of the antenna elements, boom, masts, and
tower. It is absolutely essential that all mechanical assemblies
making up the antenna array be solidly clamped so that no
slipping occurs even under heavy icing conditions. Particular
attention must be given to clamping of the boom to the mast, and
the masts to the rotor, as the greatest leverage occurs at these points.

Tﬂl’ﬂiﬂl‘lﬂl Average height, well h‘uilt tOWers,
3 properly erected, carrying average
Guying of Tower .ntennas, are able to absorb the
heavy twisting strain at tne moment of stopping. Where the
antenna is large or heavy, or the tower is tall or of light weight
construction, a torsion bar or sway brace (as shown in Fig. 2
on the next page) should be rigidly attached near the top of the
tower. Such an arrangement allows the double guy wires to absorb
the shock of stopping, which would otherwise tend only to twist
the tower on its base.

Mechanical The motor drives a train of stainless steel
" gm spur and pinion speed reduction gears
DESI:I'IPI'I(!H which in turn drive the ring gear. The

ring gear drives the bell shaped upper mast support, into which
the antenna mast is mounted in rigid central alignment.

A boss 1s cast on the under side and in the center of the cavity
of the upper mast support, which engages the serrated eclgq: of the
potentiometer arm which is mounted on the top of the inner
mechanism,

Maximum support and low frictional loss between the rotating
upper mast support and the inner mechanism is assured by the
use of two groups of 49 steel balls each riding in the bearing races
between the two assemblies, and held in special nylon retainers.

Mechanical stops along with electrical limit switches are built
into the rotor mechanism to provide accurate and complete 360
degree rotation.

The brake assembly is released by a 24 volt AC solenoid, the
plunger of which is mechanically attached to the wedge. Wh:n
the wedge is positioned for braking, a cam latch locks the wedge
in the teeth of the lower housing. To release the brake, the
solenoid is energized. This unlocks the latch automatically and
retracts the wedge from the gear teeth in the housing.

(3)

Fig. 1—Rotator Mechanism

Cil‘ﬂllif Two transformers are mounted in the
. sut control unit. The power transformer
DEECI’IP‘I'IGI"I supplies approximately 30V. AC for re-

leasing the brake and operating the motor when the control lever
is moved completely to the left or right of the mid-position,
Overheating of the transformer from prolonged operation or
possible short circuit is prevented by a thermal cut-out switch in
the primary winding.

The motor s a two-phase device, the first winding is supplied AC
direct from the transformer, while the second has a 130 mfd.
capacitor in series in order to shift the phase and provide for-
ward rotational torque. To reverse, the capacitor is switched in
series with the first winding, while the second is directly supplied
from the transformer. This switching is done by simply moving
the control lever from side to side, the center position is off, and
cuts the line voltage off the entire unit.

The solenoid which releases the brake operates from the same
transformer that supplies power to the motor,

The instrument transformer is energized as the eontrol lever
is moved slightly to the left or right of mid-position. It
illuminates the meter dial and supplies approximately 21
VDC through a 100 PIV Diode to the 500 ohm potentiometer
in the rotator.

The meter is a high quality DC instrument requiring 1 MA for
full scale deflection. It is connected with plus side through the
16K multiplier to the plus side of the pot. The meter circuit is
completed through the 5K compensating control inside the cabinet
and the 5K calibrating control on the réar to the pot arm which
1s grounded. With nominal components and 115 VAC line, both
controls should be in center thereby adding 5K ohms to the 18K
resistor so that the meter muluplier totals 21K for 21 VDC to
give 1 MA full scale deflection. The 20K resistor, from center
of pot to negative, balances the shunting effect of the meter on
a portion of the 500 ohm pot and reduces by half the maximum
error. Deflection increases as pot arm moves to negative end.
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Two electrical limit switches in the rotator cut the motor
power just before the rotation reaches the extremes. A fuse
is included on one side of the supply line. The calibrating
control, accessible from the rear, is used to establish exact
readings for the particular line voltage present. Full scale
value will be direetly proportional to line voltage, If the line
goes up 5% (6 volts) the high reading will go up 18°. The
center reading will go up 9°.

A number of variations of the circuit are possible—depend-
ing upon individual operators desires. These are discussed as
“Possible Field Modifications” on Page 12. Series 3 circuit
modification should be studied carefully. It is shown as
Alternate B in the schematic diagram below.

the Disconnect the AC power source and
remove the eight-wire cable, Tag each
wire with its number.

Servicing
Control Unit

The control box can be checked without removing the cover
using an ohmmeter and voltmeter to check values across terminals.
Resistance from terminals #1-2 should be .4 ohms with switch
in any position. Read same value #1-5 switch right and #1-6
with switch left . Read 6 ohms from #3-7. Resistance across input
line cord should be 3.8 ohms.

With power cord conpected, read approximately 30 VAC ter-
minals #1-2 and 31 VDC across terminals #3-7 with switch
operated in either direction.

The electrolytic motor capacitor must be of proper value to give
adequate motor torque. If a new capacitor is not available for
check by substitution, a quite reliable check may be made using
the power transformer in the control box and an auxiliary 1 ohm
10 wart resistor.

To make this capacitor check, remove cable from terminals. For
Series 1, 2 or 3, tie terminal #2 to #4. Connect one end of re-
sistor 10 3£ 1. On Series 1 or 2, return resistor to 3. On Series 3
recurn it to # 8.

Move lever to L or R to apply power. If capacitor is OK, it will
draw sufficient current to cause a voltage drop of 1.4 to 1.6 volts
to be present across the resistor. Measure with an AC voltmeter.

INPUT
o vac

Checking the

One may possibly avoid bringing the
Rotator from rotator cruwn from the mast by making
G d electrical checks from the position of
the Groun the control box. This is done by dis-
connecting the eight wires from the screw terminals and tagging
them carefully #1 through #8 to correspond with the -terminal
numbers from which they are removed. From the schematic dia-
gram it is apparent that the resistance of the lead wires will be
added to the resistance of the motor windings and potentiometer
strip in making the resistance checks.

Leads #1 and #2 of #18 AWG have approximately 0.64 ohm
resistance per 100 feet and leads %3 through #8 of #22 AWG
have approximately 1.6 ohms resistance per 100 feet. Use a low
resistance ohmmeter to check the values shown in the table below
to an accuracy of 10 percent after adding the resistance of the
leads involved.

To Read Between Terminals

Check Resistance Series | or 2 Series 3
Brake Solenoid 75 ohms + leads 1-2 1-2
L3 Motor Winding 2.5 ohms + leads -3 1-8
/2 Motor Winding 25 ohms + leads 1-4 1-4
L5 Motor + Switch 2.5 ohms + leads 1-5 1-5
1 Mowr + Switch 2.5 ohms + leads 1-6 1-6
Entire Motor 5 ohms + leads 3-4 8-4
Right Limit Switch 0 ohms + leads 3.5 B-5
Left Limit Switch O ohms + leads 4-6 4-6
Entire Pot Strip 5({) ohms 3.7 3-7
Pat Arm to + Fnd 0 o S00 ohms 1.8 1.1
Pot Arm to — End 0 to SO0 ohms R.7 1-7

DiEHSSEI‘I"Ith 1. Remove the bottom mast support to

rmit the rotator to be set on a
of Rﬂl‘ﬂl‘ﬂl‘ E:: bench.

2. Remove four screws and carefully raise top casting to expose
potentiometer and drive mechanism.

3. Carefully remove upper ball retaining ring. Keep it circular,
and lay it on clean paper.

4. Inspect inside of top housing for small scratches or burned
spots on the ribs. These are an indication that a switch blade
or connection is rubbing during rotation. See that the pot
strip is clean and not burned at either end. See that pot body

CONTROL - GABLE T ROTATOR
- = - =
- 420K " | Y
ISA AV oo comr ca OTLMA b
50v0C Y 21 yoc |1 5000
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I
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Fig. 3—Schematic Diagram
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10,
11.

id.

13.

14.

15,

is secure and that pot arm is clean at the point of contact.
Use only fine rouge cloth to polish contact arm. Check limit
switch to see if wires are secure and insulation is undamaged.
Contacts should be clean. Check for 15.” clearance between
switch blades and motor—particolarly alongside of lock-
washer under maotor fastening. (reater clearance gets switch
too close to top bell housing ribs.

If the drive ring happens to be near end of rotation, operate
the top spur gear to rotate the mechanical stop on the drive
ring away from the area of the limit switch. See that the
mechanical stop lever (which is positioned between the two
limit switches) will open each electrical contact before it
hits the corresponding mechanical stop. Also see that the
stop lever has not been deformed and that the electrical con-
racts are clean and uncorroded.

Rotate the top spur gear several revolutions to determine
that the motor and its bearings are operating freely. Look
for broken teeth 1n any of the gears.

[.ift the motor and bhrake mechanism owt of the brake
housing. Carefully remove the lower ball bearing retainer
and place it on a clean piece of paper.

Remove the drive ring gear from the base housing. This is
accomplished by first pulling up on the side opposite the
gear train. Then raise the entire ring slightly upward with
the side away from the gear train higher so that it wiil shde
out from under the gears. Examine closely for evidence of
hroken or worn teeth,

Examine the inside of the screw terminal strip to see that
there 1s proper clecarance between the sohid lugs and frame
and that there are no faules in the insulatton. Pay part:cul.tr
attenrion 0 the insulation at the point where the wires are
held 1n metal clips.

Examine the teeth in the brake vasting,

To separate motor, pot, and gear assembly from the brake
assembly, unsolder the solenoed leads from rermiinals 1 and
2. Remove screws holding terminal board to casting. Then
remove four large screws in the base. Be careful to clear
wires and terminal strip through opening.

The latch mechanism, accessible only after step 11 dls
assembly, slides down into greoves in the casting and
vides the top bearing surface for the brake wedge. The Iatch
itself, which is held down by the compression springs, shouid
prevent the brake wedge from being puahed into the casting
from the outside. When the plunger is pushed into the
solenoid by pressure applied on the latch pin, where the
retracting springs are attached, the wedge is withdrawn and
may then be pushed clear inm the casting.

To remove potentiometer, pry the spring fasteners of Series
1 [oose with 2 sharp instrument. On Series 2 or 3, remove
hex nuts. Unsolder leads. Mounting studs are welded to :the
motor frame, Be sure that the pot strip is clean and that pot
arm is not corroded. Use only fine rouge cloth as an abrasive.
In replacing the pot be sure the connections are on the side
which overhangs the motor.

To replace the motor, first remove the pot per Paragraph 13,
then unsolder black motor lead from screw ternmnal 1, the
red lead from inside left limit switch lug, and the hlue lead
from inside right limit switch lug. Fastenings holding motor
on studs may then be removed and the motor pulled up and
out. In replacing 2 motor, be sure to see that the round hole
in the motor is next to the limit switch. Use a double lock
nut on this stud near the limit switch, to provide clearance
with the leads. Use special internal-external lockwasher over
the stud that works 1n the sloted hele in the motor, Be sure
that the pinion is snug against the spur gear before nghtening
this fastening over the slot.

When it is necessary to closely inspect or replace gears, it is
possible to remove motor, limic switch, pot, and terminal
strip without unsoldering more than the solenoid leads from
terrmunals 1 and 2. Remove motor fastenings from the
mounting studs. Work motor up and out, exercising care in

{6}

Final
Reassembly
of Rotator

pulling leads and terminal strip through the window in the
gear housing. Remove plate to expose gears. Carefully note
positions for proper replacement.

It is assumed in the following instructions
that the brake mechanism is assembled
and operative. The moter and gear train
along with pnn:ntmme:er and limit switch

are likewise assembled and wired and operative.

It is not likely that the brake wedge will be exactly positioned in
relation to the teeth in the brake housing to permit proper
assembly unless the brake mechanism is retracted. For this reason
it is necessary to operate the brake mechanism clecerically durning
step 8 of the assembly of the rotator unit.

1.

. Connect the contral terminals

See that a small amount of low temperawre, high qualiy,
light weight grease is conservatively distrihuted around the
ball bearings, ring gear, and spur gears. Only an even lilm of
grease is desirable (approximatety one thimbleful of grease
should be used to lubricate a completely dry rotator). Exces-
sive grease will only run out in high temperatures or cause
power loss in low temperatures. A few drops of light weight
3£10 lubricating oil should be applied (o the motor bearings.

Rotate upper spur gear until the inwardly protruding mechan-
ical stop on the ring gear engages the channel shaped stop
lever and pushes it far enough to the cight to just open the
nght hand limit switch contact {1t 15 assumed chat the rotator
is viewed from the side of the limit switch). This situacton
represents the extreme counterclockwise end of rotarion. The
potentiometer arm must then be rotated to its extreme counter-
clockwise position against the top brass stop.

Secure the vpper bell housing upside down by the mast
support in a vise with the open end of the "V toward the
bench. The bass which drives the potentiometer arm which is
located in the bottom part of the ball housing will then be
to the lefit of center.

Clean the inner portion of the housing and apply a small
amount of grease to the hall race. Then carefu]l}f enscrt one ball
hearing assembly with the flanged rim up and against the outer
edge of the casting.

{:mhp the operating mechanismu by the flat base, steady the
ring gear, invert the mechanism and lower it into thc huuung
In doing this, note that the serrated portion of the potentio-
meter arm must engage the driving boss in the housing and
that the three driving lugs on the rmg gear must engage the
mating lugs in the top huuamg This situation will result auto-
matically if the previous instructions have been followed.

Petermine that the top bearing surface 1s clean and apply a film
of grease on the top ball race and the top bearing assembly.
Then apply the top bearing assembly to the race with the rim
downward.

Clean the hrake housing and apply a light Alm of grease to
the hall race only. Lower the brake housing into place so that
the assembly holes will approximately line up with the
threaded holes in the wpper housing. DO NOT MECHAN-
ICALLY FORCE AN EXACT ALIGNMENT OF THELESE
HOLES WITHOUT EFLECTRHCALLY RELEASING THE
BRAKFE MECHANISM.

#1 and #2 only to the corres-
Pﬁnding terminals on the rotator while it remins clamped
in the vise. Momentarily operate the lever on the control box
in either direcrion o retrace the brake. This will permit the
brake housing to be freely rotated for exact alignment of the
holes. With the power applied to the brake, insert the 4
assembly screws and mun them down to a reascnably ught
position. Keep the brake retracted electrically while all 4
screws are being tightened. Release the brake electrically and
use a heavy screwdriver with wrench to completely ughten
the 4 assembly screws.

It is suggested that all 8 wires be connected from the control
box while the rotor is still on the bench and that its complete
operadon be checked.



TROUBLE SHOOTING SUGGESTIONS

Field experience has shown that most operational difficulties with
the HAM rotor are traceable to broken, shorted, or grounded
wires—usually at the terminal steips. Time spent in cutting the
ieads to exace lengths, tinning, forming, and wrapping around
teeminals, curtng iosulation to exace leagth, and clamping w
prevent strain on any single wire, will pay big devidends later in
long and trouble-free performance. Put it up right—and leave it up!

Should trouble occur, first follow the suggestion on Page § tfor
"Servicing Control Unit” and "Checking Rotor From Ground™,
Compare resistance values with Schemate Diagram to localize
ttouble, The following “symptoms” artd "'treatments’’ ma'y also
be helpful.

Mechanical T('.] prevent _him:ling under adverse oper-
Pl ating conditions, a small amount of play

HY is designed into the rotor. Even a degree
or so of rotary play will permit several inches movement at the
end of a wide antenna hoom, or ar the tips of the elements.
Frequently the slight motion of the antenna array in gusts of
wind is due more to the natural flexing of the elements and
masts than it s due to actual play in the rotor mechanism,

This is usually 2 matter of the mast
le.es i“ E-L]ill:rping in the suppaort. Ft_?l’ Iﬂrge Arrays
. it is often necessary to dnll a 34” hole

HEHV" Wind through clamping plate, mast and mast
supports and pin them together with a non-corrosive fastening.
A false indication of suspected “slipping” can be obrained by
comparnng meter readings at different times when the beam has
not been "rotated officially”. Since the indication varies directly
with line vuitage, a change of 10%¢ will make 36° difference In
indicator at full scale of 18° difference at mid-scale. For extreme
accuracy and quick checking withour roration of beam, modifica-
tien 4, page 12 is recommended. 1f the rotor is actually turning,
the brake latch is not engaging properly. Since it is pulled into
place by spnngs and only retracted eiectrically, it will be neces-
sary to disassemble che rotor per instructions on page 5 and 6
and follow suggestions of step 12 regarding the latch mechanism.

Antenna

Lack of P so that antenna rotaunon i1s slow or
ack © ower sluggish. Be sure that the heavy leads
in the cable were used for Terminals 1 and 2, as these leads
must carry about 5 amps. to handle power for both the brake
and motor. Use method on page 5 to check motor from ground.
Check the capacitor per paragraph 4, page 5. Check transformer
for AC output.

If the elecerical circuit is OK, then check for mechanical binding.
Pay particular attention to bearings and alignment of shaft on an
inside tower mount. As a last resort, dismantle the rotor to check
gears, bearings, etc.

The brake and motor operate independent
Nﬂ ‘Metﬂf of the indicating system. IF the pilot lights
Indication burn at proper brilliancy, the instrument

transformer i1s OK and output is not shorted. Check for about

21 YDC across terminals #3 and #7 with switch operated. 1If

this is present, check for 500 ohms across these leads to rotor

(disconnected at contral box). 1f 500 ohms is present from #3

and #7, see if the readings from #3 to ground and #7 to

ground total 500 ohms. If this is s0, connect an auxiliary meter
from terminal # 3 to ground and see that voltage runs from zere to
about 21 volts as antenna is rotated from lefe to right extremes.

{7

. Either the thermal cutouwt in the
Nﬂ i Rﬂ'l‘.ﬂ'l'lﬂl'l— power transformer has opened to pro-
'ﬂdl:ﬂ"l'ﬂﬂ OK tect the motor or capacitor from ex-

cessive heat of prolonged operarion or there is actually rrouble

on the motor circuit. After allowing time for the thermal cutout to
restore service, proceed with suggestions above for “lack of power”.

Grounds on cable {eads in Series 1 or 2
rotors can  cause completely erroneous

readings and even burn out the pot strip.
On Series 3 grounds will burn out either the line fuses or the
sinali fuse in the DC circuie. For full explanations, refer to
Schematic on page 5 and to circuit modification 3, page 12, Note
that in Series 1 or 2 a ground on any of the AC leads 31, 2,
#4, #5, 6, or #8 is the same as grounding lead #3 which
is common to the AC and IXC system. If lead 73 is grounded, it
shorts out part of the pot, so that as rotation progresses to che
other end, the full X voltage 15 applied acruss a decreasing
portior until current becomes so high that it burns out. Note zlso
that 1n Series 3 wiring any grounds either put an overload on the
power transformer which causes the line fuse to blow, or over-
load the recuifier circuic so that the 1. amp. fuse blows.

Grounded
Leads

MG‘I'EI' An intermittent condition in any com-

Fl“ﬂ""ﬂl’iﬂl‘l p{fnf.'rnt in the recrifter or meter i:!n:u:ts

within the control box, as well as in the

cable vr potentiometer citcuit in the rotator itself can cause meter

fluctuation or error. Possible causes of such trouble may be local-

ized by placing a test DC meter across termmnals 3 and 17 and
comparing the action of the test meter with the panel meter,

If the test meter fluctwates along with the panel meter, either a
component in the rectifier circuit is intermittently defective, or an
internuttent trnuh[e-gr:}und is drawing excessive current. To
further localize such a condition, lexve the test meter on terominals
#3-#7 and remove the corresponding leads to the rotator. This
removes the load from the D circuit so the test meter will show
about 32 volts. The panel meter sensitivity will be cut abour in
half, so it will show about 34 scale. Fluctuation of the test panel
meters will now point to trouble in the DC rectifier circuit, Fluctu-
ation of panel meter only, will point to intermittent trouble in the
meter, multiplier resistors, or the “comp.” or “cal.” pots.

Where the meters are steady in preceding tests, and there is
Huctuation with rotator leads connected, it indicates trouble in
the lead wires or rotator itself. Any break in insulation or corre-
sion that causes imtermittent grounding or eleccrolytic action on
any leads on Series | or 2 wiring will cause abnormal voltages to
appear on the pot. The resultant Auctuatons usually cause the
meter to pulse upreard from a given reading. Any dict, grease or
corrosion that breaks or intecferes with the ground retern from
the potencometer stide will cause the needle w fluctuate from a
true reading toward a center scale puomnt. In such cases it is nec-
essary to open the rotator per instructions on pageé 5.

In Series 1 and 2, the ground counection from the poc arm is
carried to the “helt” housing through the hinge plate that bears
against the wnside of the housing. On Serics 3, the ground con-
nection is carried through the potentiometer pivot directly to the
frame. A potentiometer maodification kit, RK-10, may be pur-
chased to rework Series 1 or 2 potentiometers to incorporace the
revised method of grounding. This will eliminate possible sources
of meter Autter within the rotator unit,



NEW PART NO.

Coo
DTG
C52
C52
AST
ASd
AS54
B35
AQO
Add
AS4
AlD

AbS4
B>4
B54

A4
810
EQD
AlD
A10

ASd
Al4d

A3S

ASd

A3d

ASd
AT4

AS4

Purchase of
Replacement

50192-00
50267-00
50176-00
20177.00
50040-00
30183-00
50418-00
50178-.00
30170-03
30189.00
50182-01

50187-00

50181-00
50184-00
50195-02

50185-00
50196.02
50399-00
50301-00
50300-00

50185.00
50193-00
50157.02

50185.00

50501-00

50185-00
501%93.00

501835-00

Parts

PARTS AND PRICE LIST

FOR CONTROL UNIT (Series 1)

An adequote stock of parts for the

PRICE
QLD PART NO. MAME QUANTITY EACH
MCU-T21 Control Unit Complete 1 $55.65
MX-82 Control Cabinet (Bakelite Speciali 1 4.20
MCLU-107 Power Transformer, Special 1 10.50
MCU-102 Instrument Transformer, Special 1 5.25
ACU-101 Motor Capacitor 130-140 mfd. 50V. AC 1 1.65
MCU.109 Filter Capacitor 30 mfd. 530V. DC 1 1.31
XD.9 Rectifier, 12 wove, 100 MA 2 plate 1 2.10
MCU-103 Control Switch, Special 1 2.21
MCU-5-3 Control Switch Handle 1 33
MCU-118 Compensating Potentiometer, 5K, Special | 74
MCU-108-1 Calibrating Potentiometer, 5K W.W, 2 watt 1 1.73
MCU-116 Calibrating Potentiometer Knob 1 26
w-5634 Resistor, 4.7 ohms., 5% 12 watt T .35
W-701 Resistor, 18K ohms. 5% 2 waott 1 33
W-637 Resistor, 20K ohms. 5% 13 watt 1 .35
MCU.-107 Pilot Light, 14 volts GE #1488 or Equal 2 .35
MCU-110 Pilot Light Secket Assembly, Special 1 68
MCU-127-2 Meter, 0-T MA., Special (INORTH center scale) ] 23.10
FG-303 Fuse—3 ocmp. 3 AG 1 18
MCU-112 Fuse Holder~LitHefuse # 357001 or Equal 1 42
MCLU-148.2 Meter Crystal 1 2.63
TRA-14& Terminal Board Assembly, Special 1 40
RP-314 Rubber Feat (Bottom) with 55-84-2 5Screw i 18
RP-35 Rubber Bumpers {Panel) 2 .09
Changes Incorporated in CGN_TROL UNIT (Series 2)
FG-3013 Fuse—3 amp. 3 AG Add 1 18
MCU-112 Fuse Holder—Littlafuse # 357001 or Equal Add 1 42
MCU-123 Fuse Holder Bracket Add 1 18
IT-69-2 Terminal Strips 2 09
Changes Incorporated in CONTROL UNIT (Series 3)
MCU-128 Fuse—1/16 amp. Pigtail Type (Mot shown Fig. 4) Add 1 25
{MOTE: DO MNOT substitute Siow Blow type fuse.)
Changes Incorporated in CONTROIL. UNIT (Series 4)
MCU-128 Fuse—1/16 amp. Omit
FG-301/B Fuse—1/8 amp. Add 1 29
MCU-T12 Fuse Molder—Littafuse 357001 or Equal Add 1 .42
Changes Incorporated in CONTROL UNIT (Series 3)
Dicde 100 Piv, Add 1 .35
5-79 Dual Terminal Strip Add 1 .09
MCU-112 Fuse Holder 3 357001 or Equal Omit 1
MCU-123 Fuse Holder Brackat Omit |
FG-303 Fuse 3 amp. 3 Ag. Omit |
XD-9 Rectifier, 2 wove 100 MA. 2 Plote Omit
Accessories for Optional Field Mndificatim}_s_
RK-9 South Centerad Meter Scale Kit 2.10
AK-120 Front Pane! Control Kit 10.50
AK-T21 Tower Mounting Plate Kit 2,28
AN-129 Shim & Wedge Kit 5.50

Please enclose check or Money Order to cover cost of parts and

HAM rotor is maintained at our plant.
These may be purchased directly at
the listed prices or your local distrib-
utor will be gled to obtain them for

you. Uirect foctory orders should be oddressed: Corneltl-Dubilier
Etectranics, Federol Pacific Electric Company, Re-Distribution
Center, 2070 Maple Street, West, Des Plaines, |llingis 60018,

L8 )

postage if umit is out of warranty. Reguests for warranty
replacement  parts or service should be directed fo  the
above, giving date of purchase, and a descripticn of the
treublle encountered. Authority to return merchandise must

ke cleared in advance of shipment.
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MEW FPART NOQ.

co
coo
Ald
AlD
D15
C15
AlB
c10Q
B15
Doo
AlD
BOO
BOO
Ald
15
ADB
Al4
A0S
AQD
BOO
BOO
ADD
AQDD
C54
AQB
AQ8
A07
AlB
Ald
Al4
Ald
408
BT4
El4d
A0S
ADT
ATB
BOO
Al10

AQQ

50232-00
5034901
2033900
50155-090
50304-01
50095-00
50335-01
50113-00
50097-00
50370.00
50310-00
50112-00
S0111-00
50167-00
530313-00
50341-00
50378-00
50379-00
50460-00
50122-00
50231.-00
50090.00
50338.00
50099.00
50100-00
50101-00
202B2-06
50114.00
50096-00
50103-00
20098-00
50102-00
50117-00
50104-00
50106-00
20282-04
50105-00
30399-00
50397-00

50463-00

PARTS AND PRICE LIST

OLD PART NO.

MRLU-47
TRA-444A
TRA-24
1G-5
TRA-1-2
ARU-47
TRA-20-1
ARU-&66
ARU-49
TRA-BY
TRA-12
ARU-65
ARU-564
ARU-60
TRA-18
TRA-2%-1
TRA-118
TRA-1T9
TRA-127
ARU-78
MRU-45
ARU-42
TRA-23
ARU-31
ARU-52
ARU-33
RCP-29.6
ARU-&7
ARLV-48
ARU-55
ARU-50
ARL-54
ARU-70
ARU-56
ARL-58
RCP-29.4
ARU-537
TRA-14.6
TRA-143
wWL-28-7
WP-54
55-64.2
5L-3-2

AK-128
Includes

FOR HAM ROTATOR UNIT

[For ardering procodures See Fage 8]

NAME QUANTITY

Rotator Unit Complete

Lower Mast Support Assy.

Terminal Cover Plate For Lower Mast
Grommet far Terminal Cover

Upper Mast Suppart [Bell Casting)
Brake Houwsing (Lower Casting)

Ball Bearings

Eall Retaincrs

Broke Support Casting

Base Casting & Geor Shoft Assy,
Motor Pinion (Mylon)

Gear and Pinion (1st, 2nd, and 3rd from Motor)
Gear and Pinion (Thick pinion 4th from Motor!
Firal Spur Gear

Ring Geor (Cost Aluminum]

Small Gear Spacer (Brass)

Lorge Gear Spacer (Steel)

Bushing for Final Spur Gear

Motor & Pinicn Assy.

Motor Mounting Plate with Studs
Potentiometer Assembly (Complete)
End of Rotation Switch Assembly {Camplete]
Stop Lever Assembly

Solenoid Only

Solenoid Pin

Solenoid Pin 3pacers

Solencid Pin Retaining Ring

Solenoid Retrocting Springs

Retracting Sgring Clip

Broke Wedge (Coschardened Steel} (Order AK-129) (P-8]
Connecting Links

Connecting Link Pin

Brake Wedge Support

Brake Lokch

Latch Pins

Latch Pin Retainers

Latch Springs

Terminal Board Assembly (8 Terminals}
Shim, Mylon {50id in AK-12%)
Retainer for Stop Lever Assembly
Washers

Selt-Tap Screw 6-32x*a

Hex Hd. Screw (Taphite) 12-24x34

Mounting Kit

[ 2) Bl14 507115-D0 Mast Clamp

{ 41 AQB 50332.00 "W’ Type Bolt (5tn. 5tl.}
{ 4] AT4 50502-00 Spacer

{ & SM-217-2 Screw, Hex Hd. 14-20x1%;
(10) MNM-68 Hex Mut F4-20 {Stn. 5H.}

114) WHK-11-2 Lockwosher, Split 14"

(10)

0 = e pnd el el

]

hH“w-—l—l”””.—ldd”duuuw—d—i—lﬂ-ﬂdl—l—lﬂ—ludm-ﬂ—l-—lH

PRICE
EACH

$B2.95
3.51
09
09
7.01
7.04
09
BB
3.23
4.25
26
4.41
5.25
2.21
.90
.09
33
33
13.16
1.75
7.88
2.16
.26
B.77
26
25
.09
18
09

35
26
70
B8
18
09
18
46

.09
09
.09
.09

3.25
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POSSIBLE FIELD MODIFICATIONS

(.” Continuous may be obtained by providing
an auxiliary power “on-off”
Meter Indication swicch then placing 2
jumper between terminals 7 and 8 on the regular operating
switch. The instrument transformer and associated circulrs are
designed for continuous service. A blank posttion un the control
box panel may be used to mount the power switch 1f a matching
hole is dritled through the case.

and

Series 1, 2 and early Series 3 pro-
duction used meters baving South
tn the center of the scale. By popular

(2) Alternate
Meter Scales

request, regular production was changed to provide meter scales
having North in the center. Stnce some locations will always
favar one or the other, two replacement kits with hardware, and
inscructions are available as RK-B with North-Centered srale and
RK-92 which is South-Centered. See page H.

Field experience has shown

[3) series 3 CiI'CIIi'I' that occasionally one of the

[ | [ ] - »
Mﬂdlfi:ﬂl‘lﬂl‘l conductors in the cable or a
wire in the control box ui rotator becomes accidentally grounded.

If this occurs on Series 1 or 2 HAM Rotors, it is possihle to burn
out the pot strip in the rotator unit. The wiring may be changed
in both the rotor and control to eliminate such a possibility,
Trouble grounds will then blow a fuse in the control box, but
will not harm the “upstairs unit’”’. Revised wiring s carried as
Alternate B in the Schematic Diagram on Page 5.

To change from Series | or 2 to Series 3 wiring, make the fallow-
ing changes in the control box: (1} Clip off back portion of
tecminal 8, leaving 20K resistor connected t¢ ground lead and
sccew portion of terminal open. (2} Remove motor capacitor
lead, from terminal 3 and connect to remaining portion of
terminal 8. (3) Ground terminal 1 to chassis, leaving present
wires in place. (4) Wire L amp. pigtail fuse into lead from
rectifier positive to terminal 3.

In addition to changes on control box, change roter ayv follows
after removing outer case per Instructions on page 5. (1} Re-
move three leads from inside blade of left hand switch. (Position
rotator mechanism with hmit switch toward operator). These
leads go to plus side {top) of pot strip, one motor winding, and
lead from screw terminal 3. (2) Remove lead from plus side of
pot entirely and connect lead from terminal 3 in s place. (3)
Clip ground lead from screw terminal 8 and solder to terminal
1 without removing other leads, (4} Run a new lead from terminal 8
to insice blade of left hand limit switch and reconnect motor lead re-
moved in step 1 above. (3) Check position of all wires and protect
against sharp edges before reassembly per instructions on page 6.

Since power line voltage fre-
{4) Instant Meter quently varies as much as

Calibration 10% {(as from 109 up to 120}
2 full scale indication may be as much as 109 (36 degrees) in
error. To calibrate the metet, the beam is rorated to full scale

Bl-24]1 Rev. B 4-67

[12)

limit and the calibrﬁting conerol on the rear of the concrol box
is used 1o set the meter exactly acourate.

Should it be desiruble to instantdy calibrare for exact reading
without rotating the mast, and du this with froar panel controls,
an accessory kit with special switch, control, knobs, metal drilling
template and instructions is available as AK-120. (See pupge 8).
Series 2 and 3 control panels are punched, and space 15 provided
for these accessories.

Circuitwise, the special three-position rotary switch gives power
“off” on left position, power “on” and regular uperation in center.
Rotting to right—against a spring recurn w center  electrically
disconnects the merer from the grounded slider and shifts 1
electrically to the full end of the pot strip. The substitute con-
trol, also installed in the front pancl, peromts instant calihration

to the exact line voltage present.

Ulsually Modification No. ! 15 ilso im‘nr|:-u1'11t1::_| () !_;iw: CO-
tinuous meter indication when this chunge 15 made,

A cylindrical space of 814" diam.
(5} Iniide TﬂwEr eter and 157 height will accom-
Mﬂu“'l's modate the HAN Rotor boleed to
a flar plate without luwer mast clamp attached. To Facilizate such
mounting, & heavily plated steel plate, cut out o it againse the
bottom of the brake housing and clear the terminals, i availahle
in AK-121 Kit {page 8). This plate carries four heavy bushings
drilled to match the screw holes, and hold the rotar 147 above
the tower .].‘Ilﬂ[lﬂ. The mounting plate makes an accurate drill
guidE. Complete instructions, and also sugpestinns tor  thrust
bearings for the top mast are mcluded with the Kir.

(Jn any inside tower wnstallation, gredat care must be exerciied ro

get the top mast shimmed to exact center of the rotor st

support. The geometry 15 such that a 234, diameter wiil be
exactly centered. For each 1 ,” tess diameter vsed, 14, " thickness of
aluminum must be used around the mast or at least on each siude of
the V support. To center a 27 (.. mast, use 14" thick shims.

Stﬂrting with Series 3,
the HAM-M

uses A pmenrinmemr

(6) Potentiometer Arm
Modification Kit

assembl}' h&ving additional En:—unding SLEdps which prm*idu T

Rator

direct ground contact for the potendometer arm circuit. ln Series
l and 2, the ground contact was made from the potentiomerce
corttact hinge to the mside of the befl housing at the point where
the mechanical drive takes place. In same cases, dirr, grease, or
COIrOSION May cause an intermittent condinon whih results

somte undesirable meter fluctuatian.

Replacement Kit, RK-10, includes a putﬁntiumeter arte.  ansd
bracket assembly with special grounding straps, hardwaure, and
instruzctions for modifying Series T or 2 to make thent equivalenc
to the new Series 3 potentiometer. See hstungs of kit on page 8.





