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CHAPTER

GENERAL

TENNA-ROTORS® IN GENERAL

The Alliance Tenna-Rotor® consists of two units: the rotor
unit, which mounts on the mast below the antenna, and the
control box, which is placed on or about the TV receiver.
These are interconnected by a four- or five-conductor cable.

The theory of operation concerns two separate circuits.
The first is the power circuit, which in all Tenna-Rotors®
transmits the power that actuates the motor and rotates the
antenna. The second is the indicator or signal circuit, which
reports the rotor’s progress back to the control box. In the
K-22, the signal circuit turns on the panel light when the
rotor reaches the stop or end of rotation. In the T-10, T-12,
T-20, and T-45, the signal circuit registers the antenna
direction on the control box indicator. The signal circuit in
the U-83, U-98, and U-100 actuates the escapement assem-
blies, causing the rotor to turn to the desired position
automatically.

The Model C-225 is an automatic, transistorized unit
using a unique patented Phase-sensing unit. The use of this
bridge circuit results in extreme accuracy, quiet operation
of control, and constant synchronization.

Rotation is attained from a reversible, capacitor-type 24
volt, AC motor and is limited by mechanical stops within
the rotor housing. The U-83, U-98, and U-100 controls
are protected by a thermostat within the rotor or control
assembly.

The Alliance Tenna-Rotor® Models K-22, T-12, and
U-98 produced after June 1, 1958, have been changed from
a speed of 2 RPM to a speed of | RPM.

This change makes possible better orientation for “color”
and “black and white” television reception, improves
torque, braking, and general overall performance.

Kits are available to convert the T-10, U-83, K-22, T-12,
and U-98 rotors manufactured before June 1, 1958, to
I RPM.

INSTALLATION AND SERVICE HINTS ...

1. Make sure all terminal connections are properly made
and all leads tinned and securely attached. Make sure no
loose strands of wire are shorting between terminals or
between terminals and case of the rotor or control.

Fig. 1. Rotator Unit for Models T-10, U-83, K-22, K-22A,
T-12, U-98, T-20, and U-100 Showing Terminal Connections.

2. For antenna installations in windy areas, and for
installations consisting of more than two bays, it is advisable
to use the Alliance Thrust Bracket (Fig. 3).

3. On Models U-83, K-22, U-98, U-100, and C-225,
pointing the rear of the antenna toward the area containing
the most stations will give minimum movement of the
antenna to reach stations.

4. On Models T-10, T-12, T-20, and T-45, the antenna
must point north when rotor is in its complete clockwise or
counter-clockwise stop position. Rotors are shipped with

Fig.2. Rotator Unit for Models T-45, C-225, and C-225A
Showing Terminal Connections.

DIE CAST
U-BOLT CLAMPS

IMPORTANT

DIE CAST U-BOLT
CLAMPS MUST BE
DIRECTLY ABOVE
CASTING UPRIGHT

1.PUT ANTENNA THRU
ROTOR HOLLOW SHAFT
UNTIL ENTIRE WEIGHT
OF ANTENNA IS RESTING
ON SEAT OF REVOLVING
SUPPORT.

2. TURN UPRIGHT CASTING
UNTIL IT IS LINED UP
WITH TENNA-ROTOR
SHAFT AS SHOWN.

3.CLAMP CENTER POST
TO TENNA-ROTOR
HOLLOW SHAFT.

4. TIGHTEN BOTTOM

U-BOLT CLAMP FIRST-
TOP CLAMP SECOND &
MIDDLE CLAMP LAST.

Fig. 3. Proper Installation Using Thrust Bracket.



General Information - Alliance Tenna-Rotor®

the shaft turned to the stop position. If unit is bench
checked or moved from one location to another, be sure to
turn rotor to the stop position before installing, with
antenna oriented NORTH.

5. A section of wooden dowel inserted in the antenna
masts where clamping brackets attach will make a much
sturdier installation.

6. In the event that guying is necessary, guying holes
are provided in all models.

CONNECTION OF CABLE ON 4 WIRE MODELS:

The silver wire connects to terminal #3 at the rotor
and control.

The wire next to it connects to terminal #1 at rotor
and control.

Third wire connects to ternimal #2 at the rotor and
control.

Fourth wire connects to terminal #4 at the rotor and
control.

CONNECTION OF CABLE ON 5 WIRE MODELS:

Silver wire connects to terminal #1 at the rotor and
control.

The wire next to it connects to terminal #2 at the
rotor and control.

The third wire connects to terminal #3 at the rotor
and control.

The fourth wire connects to terminal #4 at the rotor
and control.

The fifth wire connects to terminal #5 at the rotor
and control.

INTERCHANGEABILITY OF ALLIANCE
TENNA-ROTORS®:

Model K-22 rotor or control is interchangeable with
the ATR and F-4 models.

The Model T-12 rotor or control is interchangeable
with the DIR and T-10 models.

The Model U-98 rotor or control is interchangeable
with the HIR and U-83 models.

UNITS WHICH ARE NOT INTERCHANGEABLE
WITH ANY OTHER MODELS:

The T-20 rotor and control must be used together.
The U-100 rotor and control must be used together.
The C-225 rotor and control must be used together.
The T-45 rotor and control must be used together.
The K-22A rotor and control must be used together.

WIRE CHARTS

STRANDING 50t 100, 1501 2001t 250ft. 300 350ft. 4001,
) 7x30
20 Tx28
20 | DOUBLED 7x28
20 10x 30
20 | DOUBLED 10x 30
18 16x 30

18 [ DOUBLED 16 x 30

Fig. 44. Rotor Lead Length Chart for All Models Except
Model T-20. Maximum Resistance Allowable, 1.2 Ohms per
Lead.

IMPORTANT FOR PROPER PERFORMANCE DO NOT EXCEED THE MAXIMUM
LENGTHS PER WIRE SIZE (AWG) ON CHART

S T06n, 150, 200 Zpr. n. Hon.

=

STRANDING

7x30 1.
7x28
DOUBLED 7 x 28
10x 30
DOUBLED 10 x 30
16 x 30
18 | DOUBLED 16x 30

Note: Use cable with copper wire conductors only. DO NOT USE
COPPER CLAD STEEL.

Fig. 4B. Rotor Lead Length Chart for Model T-20. Maximum
Resistance Allowable, 1 Ohm Per Lead.

IMPORTANT USE A GOOD GRADE OF COPPER ONLY. DO NOT USE COPPER CLAD
STEEL WIRE. DO NOT EXCEED MAXIMUM LENGTHS PER CHART.

EI8|I8(8(8|R

All Rotors Except T-20 T-20
Maximum Length Maximum Length

AWG Ft/Ohm (Ft) (Ft)
18 156.5 190 156
*18 doubled 313 380 313
16 249 215 225
14 396 435 350
12 629.6 700 565
10 1001 1100 900
9 1262 1390 1135
8 1592 1750 1430

s Two Lengths of 4 or 5 Conductor Cable in Parallel.

The Larger Gage Wire; i.e., 16 Gage or Larger Can Be Connected to Short
Runs of #20 Gage Cable for Connection to Rotor and Control.

Maximum Lengths Given Above Allows for 10' of #20 for All Gages #16 or Larger.

Fig. 5. Wire Chart for Extra Long Runs of Cable for All

Models. For Proper Performance, the Allowable Total Resistance

Per Load on All Models, Except the T-20 is 1.2 Ohms. On T-20
Units, the Resistance is 1.0 Ohm.

USE OF TWO (2) OR MORE ALLIANCE TENNA-ROTOR
CONTROLS WITH ONE (1) ROTOR

Two or more controls can be used with one rotor on Models
K-22, K-22A, T-10, T-12, T-20, and T-45.
Procedure

1. Connect one control to rotor per instructions received
with the Alliance Tenna-Rotor, using No. 20 cable or larger.
Check chart on instruction sheet for runs of more than 125
ft. Do not exceed total length for size required.

The K-22, K-22A, T-10, T-12, and T-20 Alliance Tenna-
Rotors use four-conductor cable. The T-45 Tenna-Rotor
uses five-conductor cable.

2. Remove the motor capacitor from all additional con-
trols to be used.

The K-22 and T-10 Tenna-Rotor controls have a 4098-A
capacitor.

The T-12 Tenna-Rotor control has a 4098-B capacitor.

The T-20 Tenna-Rotor control has an 8588-B capacitor.

The T-45 and K-22A Tenna-Rotor controls have a
18061-A capacitor.

3. Connect all controls in Parallel to the first control;
that is, connect terminal 1 of first control to terminal 1 of
additional control or controls. Connect terminal 2 of first
control to terminal 2 of additional control or controls, etc.

Two controls CAN NOT be used with the Alliance Tenna-
Rotors U-83, U-98, U-100, C-225, or C-225A.




CHAPTER MODEL T-10

GENERAL INFORMATION

The Alliance Tenna-Rotor® Model T-10 is actuated by
depressing the right or left end of the bar switch located on
top of the control box. Depressing the right end rotates the
antenna clockwise and depressing the left end rotates the
antenna counterclockwise. The antenna direction is regis-
tered on a direction indicator, located on the front of the
control case. The direction indicator is actually a voltmeter
which measures the voltage across a potentiometer mounted
in the rotator unit. Rotating the antenna varies the voltage
across the potentiometer causing the meter to register.
The unit can be identified by the red neoprene weather
shield and the new style rotator housing (Figure 1). This
unit operates at a speed of two RPM and a motor brake has
been included to prevent drifting and windmilling.

The T-10 rotor may be converted to a speed of one
RPM by use of our RCR Kit B.

Fig. 6 Control Box—Maodel T-10.

SERVICING PROCEDURE
Power-off Checks

1. Be sure that four-conductor cable is connected to
proper terminals. Terminal No. 1 in the rotator should be
connected to terminal No. 1 on the control box, and so
on with No.’s 2, 3, and 4.

2. Hollow shaft (Item #4) must have “play.”

3. Primary input contacts (Item #109) within the
control box should make solid contact for left and right
positions, and should have approximately %« inch clearance
in open position.

Power-on Checks

1. Line voltage should be approximately 115 volts.

2. Run unit to counter-clockwise stop by depressing left
end of control bar (Item #107). Indicator pointer should
decrease steadily, stopping at the left side of the dial when
the rotator reaches the counterclockwise stop.

3. Run unit to clockwise stop by depressing end of con-
trol bar. Indicator pointer should increase steadily, stopping
at the extreme right end of the dial when the rotator
reaches the clockwise stop.

4. Adjust calibrating rheostat (Item #108) for full-
scale north reading, when unit is at full clockwise stop.

Fig. 7. Internal Components—Model T-10 Control Box.

Fig. 8. Internal Components—Model T-10 Rotator Unit.

Fig.9 Rear View of Model T-10 Control Box Showing Ter-
minal Strip.
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TROUBLE SHOOTING CHART TROUBLE SHOOTING CHART Continued
TROUBLE CAUSE TROUBLE CAUSE
Rotator unit fails to op- If motor is inoperative: Indicator fails to regis- Check meter to determine if it is
erate when control lever Check primary input contacts. ter direction of rotation. faulty. -
is moved for left or Directional switching contacts. Check potentiometer for broken
right operation. Internal connections to motor. connections or open windings.
Capacitor and Motor. Check contact spring for proper

. . contact with potentiometer.
If motor is operating:

Check gear system to be sure Rotor operates slowly or  Check hook up of four conduc-

: sluggishly. tor cable.
all gears are properly meshing Check size and length of four

and are not slipping where conductor cable. (See figure
there are staked assemblies. 4)

Change capacitor.

4 CONDUCTOR |
CABL

BLE |
1
i
-
Ll
14
U
I
|
L
I T g
i ! Fig. 10. Schematic Wiring Diagram—Meodel T-10.
5.1[@ 20 36 49| 5
| PRIMARY ‘
i Sy
| ’—I(—* DIRECTION |
I INDICATOR . |
g / }
| METER -~ | 115 VAC
] /> DIRECTIONAL |
| / SWITCH i
: £ i L B T o
|
| I

Fig. 11. Exploded View of Model T-10 Rotator Unit.
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T-10 PARTS LIST T-10 PARTS LIST Continued
ITEM NAME PART NO. ITEM NAME PART NO.
Rotator Assembly 5460-R 16B Washer, #38 2715-H
1 Housing Assembly, RH 5454-R 17 Contact Spring 8539-A
1A Housing Screws, 10-32 x 34 3429-N 17A Screw, H. H. self-tap—W-6-32 x 14 8622-A
2 Clamping Plate 5456-A 18 Housing Assembly, LH 5326-B
2A Nuts, Hex, 14 x 20 8100-E 19 Gasket 5449-A
3 Weather Shield 3375-B 20 Terminal Cover 5327-A
w4 Shaft Assembly 20A  Nut, 8-32 3426-A
5 Bearing Collar 3987-A 21 Strain Relief Clamp 3380-A
6 Thrust Washer 3376-A 21A  Screw, RHM, 6-32x 14 3031-M
*xn7 U-Bolt 18291-A 21B Nut, Hex, 6-32 601-P
g Mast Clamp 18292-R 22 Grommet 3387-B
**EBA Nut, Hex, 14 x 20 8100-E 24 Potentiometer 5725-R
9 Worm Assembly 5462-R Control Box Complete 5491-R
9A Screw, RHM, 8-32 x 33 3429-Q 101 Case 5481-A
9B Washer, #8 2715-H 10lA Screw, RHM, 6-32 x 14 1369-1L.
10 Stop Slide 3320-A 102 Meter Assembly 5352-R
11 Motor and Term Assembly 5726-R 102A  Retainer 5495-A
11A Nut, Hex, 6-32 601-P 103 Transformer 5357-R
12 Mounting Plate Assembly 4263-R 104 Terminal Strip Assembly 3803-S
12A Screw, RHM, 8-32 x 34 3429-Q 105 Capacitor 4098-A
13 Spacers 4141-A 106 Pivot Pin 5355-A
14 Gear and Pinion Assembly 3373-R 107 Control Bar 5484-A
1 14A  Hairpin Cotter 4243-H 108 Calibrating Resistor 4094-B
15 Terminal Plate Assembly 5700-R 109 Switch Assembly 5346-R
(old terminal plate) 4253-A 110 Window 18164-R
15A  Screw, RHM, 8-32x 1 8013-A 111 Insulating Strip 5351-A
16 Bolt, Carriage, 8-32 x 54 3359-G Foot Pads 5756-A
16A  Nut, Hex, 8-32 3426-A

** No longer available as individual part—replace by ordering
RCR Kit B—2 to 1 RPM Conversion
##% New heavy-duty hardware. When replacing old hardware, order

| complete set; i.e.,(2) 18291-A U-bolts, (2) 18292-R mast clamps,
. and (4) 8100-E hex nuts.
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CHAPTER

MODEL U-83

GENERAL INFORMATION

The Alliance Tenna-Rotor® Model U-83 is a fully auto-
matic unit. The control knob is turned to the desired direc-
tion and the rotator automatically rotates the antenna to
that position and stops. The dial lights up when the di-
rection is selected and turns off when the antenna reaches
that position. This unit operates at a speed of two RPM,
with a motor brake to prevent drifting and windmilling.
Model U-83 can be identified by the grey neoprene weather
shield and the new style rotator housing (Figure 1).

The U-83 rotor may be converted to a speed of one RPM
by use of our RCR Kit A.

Fig. 12 Control Box—Model U-83.

SERVICING PROCEDURE
Power-off Checks

1. Viewing from front, left pawl (Item #118) should
clear slotted escapement disc by .020 inch with electro-
magnet in energized position. Adjust by bending electro-
magnet armature tip (Item #117). (See Figure 17.)

2. Right pawl (Item #118) should clear slotted escape-
ment disc by .020 inch with electro-magnet in de-energized
position. Adjust by bending tab on electromagnet assembly.
(This tab also holds down the armature.) (See Figure 17.)

3. Left pawl must come to rest in any given stop posi-
tion. After stop position is reached, depress armature
against electromagnet by hand to make sure pawl drops
freely into slot. Adjustment is made by moving indent
spring assembly (Item #126).

4. Contact switch (Item #17) in the rotator unit must
make contact only when cam lobe (Item #24) comes in
contact with the switch. If shaft assembly (Item #4) is
removed from rotator unit, cam lobes must be 14 turn
away from contact points in end-stop position on both
directions. (See Figure 14.)

5. Be sure that four-conductor cable is connected to
proper terminals. Terminal No. 1 in the rotator connects
to No. 1 on the control box, and so on with No's. 2, 3,
and 4.

6. Primary input contacts should be .020 inch apart.
Adjustment can be made at factory only.

7. Red pointer on dial face should point to the direction
which corresponds with the antenna at the stop position.
This adjustment is made by removing the knob and insert-
ing a narrow tool through the elongated radial slot to the
gripping holes in the pointer, and turning the pointer to
the correct position.

Power-on Checks

1. Line voltage should be approximately 115 volts.

2. Turn knob (Item #107) to extreme counterclock-
wise stop. Electromagnet must not buzz and mechanism
must move correctly, no sticking or slipping. Rotator must
turn to extreme counterclockwise stop and light must turn
off when rotator reaches the stop.

3. Turn knob (Item #107) to extreme clockwise stop.
Rotator must return to extreme clockwise position and
the light must go off when the rotator reaches the stop.

Fig. 13. Bottom View of Model U-83 Control Box Showing
Terminal Strip.

TROUBLE SHOOTING CHART

TROUBLE
Rotator fails to operate
when knob is turned to
desired direction.

CAUSE

If motor is operating:

Check gear train for improper
meshing or slippage.

If motor is inoperative:

Press tuning spring—if control
box mechanism operates prop-
erly, the trouble is NOT in the
solenoid, transformer, or the
mechanical parts of the escape-
ment assembly.

Check input contacts to be sure
they are closed.

Check terminals 1-3 or 2-3, de-
pending upon the desired di-
rection of rotation for approxi-
mately 24 volts.

Check contact springs on the
frame assembly for proper
contact with rings.
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TROUBLE SHOOTING CHART Continued

TROUBLE CAUSE

Check capacitor for short.

Check contact switch in rota-
tor unit for proper operation.
Switch should close when cam
lobe hits switch blade.

Check motor for shorts or breaks.

Light fails to go off at  Out of sync, check sync, data on
stop position. bottom of control box.
Input contacts improperly ad-
justed.

Rotor operates slowly —Check hook up for four conduc-
or sluggishly. tor cable.
Check size and length of four
conductor cable. (See Figure
4.)
Change capacitor.

Light fails to come on. Bulb bad or socket connections
loose.

Solenoid buzzes. Check armature seating on
bracket. Armature should be
replaced with side marked “X"
in up position.

Check to see that pawl clearance
is not excessive.

Excessive TV interfer- Referto “TV Screen Interference
ence. from the Model U-83 control
case.”

Control skips or sticks. Refer to “Adjustments to elimi-
nate skipping and sticking in
the Model U-83 control case.”

Fig. 15. Internal Components—Model U-83 Control Box.

Fig. 14. TInternal Components—Model U-83
Rotator Unit.

ADJUSTMENT INSTRUCTIONS

TV SCREEN INTERFERENCE FROM THE
MODEL U-83 CONTROL CASE

TV screen interference from the control case is caused by
insufficient tension on the main contacts in the detent
body assembly. (This is Code No. 124 on the Model U-83
Exploded View Parts List.) Detailed drawings of the
assembly are shown on page 10.

Power-off Checks

I. Turn the knob until the breaker pin is away from the
pawl disc post and the contact points are closed. Make
sure the contacts are closing securely, and the clearance
between the breaker pin head and the contact switch blade
is between 0.010 and 0.030.

2. Turn the knob back until the breaker pin reaches the
pawl disc post and opens the contacts. The contact opening
should be between 0.015 and 0.030.

Power-on Checks

|. Turn the knob to the dial setting, and observe the
contact points while the unit is in operation. Make sure
there is no arcing or flashing at the points while the
control is turning.

2. Turn the TV set on, to determine whether the flash
occurs each time the control pulses or clicks, or only when
the unit is turned on and off. If the flashing occurs each
time the control clicks, use the following procedures to
correct the trouble.

Procedures

1. If the contact is flashing, increase the tension at A.
Do this by inserting a screwdriver through the side of the
frame assembly, directly over the transformer, and prying
at A to bring the contacts together. (Be careful! Too much
tension can cause slow or sticky operation of the control.)

Fig. 16. Internal Components—Model U-83 Control Box.
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Fig. 17.

2. If the contact points do not open far enough, turn
the knob until the screw on B is visible through the small
round hole in the rear of the frame assembly. Turn this
screw clockwise to increase the contact opening. Do not
move the screw more than 14 turn in either direction. After
this screw is set, it should be held in place with radio
service cement. Plastic cement can also be used.

3. The breaker pin should be replaced if it shows any
deformity around the head. (Breaker pins were formerly
made of polystyrene and nylon. They are now made of
machined Bakelite.) The latter pins will be sent, upon
request, to any service technician wishing to replace the
old ones.

Exploded View of Model U-83 Control Box.

ADJUSTMENTS TO ELIMINATE SKIPPING AND
STICKING IN THE MODEL U-83 CONTROL CASE

The Model U-83 Tenna-Rotor® js an automatic rotator.
Therefore, it may get out of synchronization between the
control box and the rotator. Incorrect operation by the
owner can produce this defect. It can be corrected by
using the realignment switch on the bottom plate of the
control. Incorrect setting of the electromagnet assembly will
cause incorrect clearance between the pawl and the pawl
wheel. This will result in slipping or skipping when the
unit is in operation. If either condition exists, the control
will lose or gain degrees each time it is operated. In addi-

00@ ]
A

iTM@

DOD@BOBOOE

Fig. 18. Exploded View of Model U-83 Rotator Unit.
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10Z. +1/4 -0 PULL TO

BREAK CONTACT -APPLY
HERE

Fig. 19. Detailed Drawing of Detent Body Assembly.

tion, the dial setting will not concide with the direction
the antenna is pointing.

IMPORTANT:

This trouble is entirely within the control. The rotator
need not be removed from the mast.

There are two places where this misadjustment might
occur. The first is in the tension spring that controls the
operation of the pawl lifter arm. If the unit is sticking,
check the pawl operation by shortening this spring approxi-
mately one coil. The second place is in the proper position-
ing of the electromagnet assembly. On the first Model
U-83s, the electromagnet was mounted in slotted holes in
the frame assembly. These holes were slotted so that the
magnet could be moved up or down for the proper adjust-
ment. If the screws holding this unit in place became
loosened, the complete electromagnet assembly could drop.
As a result, the control would be out of adjustment. (The
frame assembly has been revised, and slotted holes have
been replaced with holes just large enough to accommodate
the mounting screws. The armature is bent on the assembly
line in order to provide the proper pawl clearance. Once
this setting has been made, it should not change.)

To make the proper pawl adjustment, you must gauge the
clearance at two places. With the knob turned to the left
(counterclockwise), press down on the armature until the
red pointer moves one position, and the pawl directly below
the armature seats itself in a slot in the pawl wheel. By

holding the armature down, you will have a clearance be-
tween the pawl, directly below the tension spring, and the
pawl wheel. The clearance at this point should be from
44 to Y2 inch. Since you cannot gain access directly under
the armature, you must check the clearance on this side
beneath the armature travel limit tab. Press the armature
down until the pawl beneath it contacts the pawl wheel
without moving the red pointer. With the pawl touching the
pawl wheel, the clearance between the armature and the
travel limit tab should be 0.015, or Yu inch between the
armature and the lowest touching point of the tab.

Three other checks should be made, as follows:

1. Check the top surface of the iron core in the electro-
magnet assembly to make sure there are no burrs that may
contact the armature when it is down. This will cause a
loud buzz in the control. It may also lock the armature in
the down position. When the armature is down, it should
touch the front half of the iron core, and should clear the
back half by approximately 0.010 inch.

2. Turn the control knob completely around in either
direction. Then, by pressing the armature, operate the
control manually one complete turn. Check the pawl wheel
to make sure there are no burrs or high spots in the slot
or on the outside diameter of this wheel. Remove any
burrs with a small point file.

3. Turn the control knob to its end of rotation in either
the clockwise or the counterclockwise position. Then, by
depressing the armature, bring the red pointer around to

ARMATURE PAWL LIFTER

TENSION SPRING

MOUNTING
SCREWS

1/64 TO 1/32

PAWL
WHEEL

LEVER
ECTRO o
EN‘I-AGNET DETENT _E
SPRING
SCREW

Fig. 20. Detailed Drawing of U-83 Control Case.
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coincide with the knob setting. Make sure the control is
at its end of rotation before checking the following. (The
end of rotation can be determined by the position of the
stop lever at the back of the frame assembly.) If the knob
has been turned clockwise, the stop lever should be at
the extreme left of the slotted hole, as shown in the drawing
on page 000. The stop lever will be in the opposite posi-
tion if the knob is turned counterclockwise. After the end
of rotation has been reached, pressing and releasing the
armature should move the pawl, directly below the tension

4 CONDUCTOR CABLE -~

i[ 1€

6 3% 44

ELECTRO-
MAGNET

= Al S
4 — CONTACT cup | T [

U-83 PARTS LIST

Model U-83 - Alliance Tenna-Rotor®

spring, freely in and out of the slot on the pawl wheel. If
the pawl does not meet and seat freely in this slot, loosen
the screw holding the detent spring, and move the spring
up or down until it does. Then tighten the detent screw
into place, and recheck the pawl to see that it is seating
freely.

CAUTION:

Whenever you are operating the control manually by
depressing the armature, make sure to press down
directly above the iron core center.

Fig.21. Schematic Wiring Diagram—
Model U-83.

U-83 PARTS LIST Continued

ITEM NAME PART NO. ITEM NAME PART NO.
Rotator Assembly 5471-R 17A Screw, RHM, 6-32 x #g 1369-L
1 Housing Assembly, RH 5454-R 18 Housing Assembly, LH 5326-B
1A Housing Screws, 10-32 x 34 3429-N 19 Gasket 5449-A
2 Clamping Plate 5456-A 20 Terminal Cover 5327-A
2A Nuts, Hex, 14-20 8100-E 20A  Nut, 8-32 3426-A
3 Weather Shield 3375-C 21 Strain Relief Clamp 3380-A
x4 Shaft Assembly 21A  Screw, RHM, 6-32x 15 3031-M
5 Bearing Collar 3987-A 21B Nut, Hex, 6-32 601-P
6 Thrust Washer 3376-A 22 Grommet 3387-B
i’ U-Bolt 18291-A 24 Cam and Gear 5584-B
+AER Mast Clamp 18292-R 24A Hairpin Cotter 604-C
RRE8A Nut, Hex, 14 x 20 8100-E Control Box Complete 5500-R
9 Worm Assembly 5474-R 101 Case 5559-A
9A Screw, RHM, 8-32x 34 3429-Q 101A Screw, RHM, 8-32 x 34 1369-L
9B Washer, #8 2715-H 102 Frame and Dial Assembly 55398
10 Stop Slide 3320-A 103 Transformer 5512-A
11 Motor and Term Assembly 5714-S 104 Terminal Strip Assembly 3803-S
11A  Nut, Hex, 6-32 601-P 105 Capacitor 4098-A
12 Mouting Plate Assembly 4263-R 106 Bumper (feet) 5628-A
12A  Screw, RHM, 8-32 x 34 3429-Q 106A  Screw, RHM, 6-32 x 15 3031-M
13 Spacers 4141-A 106B  Nut, Hex, 6-32 601-P
14 Gear and Pinion Assembly 3373-R 107 Knob 5556-R
14A  Hairpin Cotter 4243-H 108 Bulb Socket Assembly 5558-R
15 Terminal Plate Assembly 109 Bulb (Type 47) 4274-A
(Later Version) 5700-R 110 Dial 8519-A
Terminal Plate Assembly 110A  Screw, Self-tapping, 6-20 603-K
(Early Version) 4253-A 111 Terminal 5540-A
15A  Screw, RHM, 8-32x 1 8013-A 112 Stop Lever 5537-A
16 Bolt, Carriage, 8-32 x 54 3359-G 113 Retaining Ring 4243-B
16A  Nut, Hex, 8-32 3426-A 114 Spring Washer 5568-A
16B  Washer, #8 2715-H 115  Spring 5595-A
17 Contact Switch Assembly 5908-R

*#%* New heavy-duty hardware. When replacing old hardware, order
complete set; i.e.,(2) 18291-A U-bolts, (2) 18292-R mast clamps,
and (4) 8100-E hex nuts.

** No longer available as individual part—replace by ordering
RCR Kit A —2 to 1 RPM Conversion

1"



Model U-83 - Alliance Tenna-Rotor®

| U-83 PARTS LIST Continued U-83 PARTS LIST Continued

| ITEM NAME PART NO. ITEM NAME PART NO.

\

| *116  Electro-magnet Assembly 5541-R 124  Detent Body Assembly 5524-R
116A Screw, RHM, 6-32 x 14 3031-M 125 Frame Assembly 5515-R
116B  Lockwasher, #6 2128-A 125A  Screw, RHM, 6-32 x 3% 3429-P
117 Armature 5547-A 126 Indent Spring Assembly 5518-R
118 Pawl 5523-A 126 A  Screw, RHM, 6-32 x ¥4 3429-P
118A  Hairpin Cotter 604-A 127~ Knob Hub 5555-A
119  Pawl Spring 5667-A 127A  Set Screw S-614-N
120 Tension Spring 5569-A 128 Tuning Spring 5563-A
121 Pawl Lifter Assembly 5521-R 129 Emblem Strip 5557-C
122 Pawl Shaft 5552-A 130 Bezel 5560-A

123 Bushing 5520-A

*No longer available. Part No. 8511-R solenoid can be used
to replace the No. 5541-R Electromagnet by replacing No.
5515-R Frame assembly with the No. 5515-S Frame as-
sembly and replacing No. 5521-R Panel Lifter assembly
with No. 8515-A Panel Lifter assembly. Connect leads per
the U-98 schematic wiring diagram, Fig. 40.




CHAPTER MODEL K-22

GENERAL INFORMATION

The Alliance Tenna-Rotor® Model K-22 is actuated by
depressing the right or left end of the bar switch located
on top of the control box. Depressing the right end rotates
the antenna clockwise and depressing the left end rotates
the antenna counterclockwise. An indicator light comes
on at the control box when the rotator reaches its full
clockwise or counterclockwise limits. The unit operates at
a speed of two RPM giving the operator an approximate
direction indication, i.e., 15 seconds equals 180 degrees of
rotation. The K-22 is identified by the black neoprene
weathershield and is interchangeable with the ATR and
F-4 Tenna-Rotor®,

K-22 Tenna-Rotors® manufactured after June 1, 1958,
operate at a speed of one RPM. These can be identified by
the date stamp on the rotor and by serial number on the
control box. Serial number K54001 and over are one RPM.
Earlier Model K-22 rotors may be converted to one :

REM 5 U6 GF a5 RER Ki B'Y Fig.22. Control Box—Model K-22.

SERVICE PROCEDURE

Power-off Checks

1. Be sure that four conductor cable is connected to
the proper terminals. Terminal No. 1 in the rotor should
be connected to terminal No. 1 on the control box and so
on with Nos. 2, 3, and 4.

2. Hollow shaft (Item No. 6) must have “play.”

3. Primary input contacts (Item No. 111) within the
control box should make solid contact when lever is de-
pressed at either end. There should be at least % inch
clearance in open position.

Power-on Checks

I. Line voltage should be approximately 115 volts.

2. Run unit counterclockwise by depressing left end of
control bar (Item No. 103). Light should come on when Fig. 23. Internal Components—Model K-22 Contirol Box.
unit reaches stop.

3. Run unit clockwise by depressing right end of control
bar (Item No. 103). Light should come on when unit
reaches stop.

Fig. 25. Bottom View of Model K-22 Control Box Showing
Fig. 24. Internal Components—Model K-22 Rotator Unit. Terminal Strip.
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CONTROL BOX ROTATOR

TROUBLE SHOOTING CHART

TROUBLE CAUSE

Rotor unit fails to oper-  If motor is inoperative:

ate when control lever Check primary input contacts.

is moved for right or Check directional switching con-

—3 .

@ ! left operation. tacts. )

i Check internal connections in
control box.

Check capacitor.

Check motor.

Check four conductor cable for

|
i
BLK i
: MOTOR
ara ®!
: | =
1
v | @
3 4
| o1 &2 $3 qnl !
| CONDUCTOR|
_____ b)) cABLE L ol b

If motor is operating:

i size and length. (See Figure 4.)
i Check gear system to be sure

[
%]

Fig. 26. Schematic Wiring Diagram—Model K-22.

gears are meshing properly
and are not slipping where
there are staked assemblies.

Rotator operates slowly Check hook-up of four conduc-
or sluggishly. tor cable.
Check size and length of four
conductor cable. (See Figure
4)
Check capacitor.
Indicator light fails to Check bulb.
come on at stop posi- Check contact spring in rotor.
tion.

Fig.27. Exploded View of Model K-22 Rotator Unit.
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Model K-22 - Alliance Tenna-Rotor®

K-22 PARTS LIST K-22 PARTS LIST Centinued
ITEM NAME PART NO ITEM NAME PART NO.
Rotator Assembly 5450-R 24 Bolt, Carriage, 8-32 x 54 3359-G
1 Housing Assembly, RH 5454-R 25 Nut, Hex, 8-32 3426-A
2 Housing Screws, 10-32 x 34 3429-N 26 Washer, #8 2715-H
3 Clamping Plate 5456-A 27 Contact Spring 3358-A
; 4 Nut, Hex, 14 x 20 8100-E 30 Housing Assembly, LH 5326-B
] Weather Shield 3375-A 3] Gasket 5449-A
"eb Shaft Assembly (2 RPM) 32 Nut, Hex, 8-32 3426-A
6A Shaft Assembly (1 RPM) * 9373-R 33 Terminal Cover 9319-A
7/ Bearing Collar 3987-A 34 Nut, 8-32 3426-A
8 Thrust Washer 3376-A
REsD U-Bolt 18291-A
*+210 Mast Clamp 18292-R CONTROL BOX
s I} Nut, Hex, 14 x 20 8100-E Control Box Complete 5859-R
12A° Worm Assembly (1 RPM) * 18073-R 101 Case 5836-A
13 Screw, RH Washer, 8-32 x 34 3429-Q 102 Medallion 5858-A
f 14 Stop Slide 3320-A 103 Control Bar 9180-A
1 15 Motor & Gear Assembly 18511-R 104 Screw, Self Tapping, 6-20 x 14 603-N
} ! | 18 Screw, RHM, 8-32 x 34 3429-Q 105 Screw, Self Tapping, 6-20 x 14 603-N
1 20 Gear & Pinion Assembly 3373-R 106 Term. Strip Assembly 3803-S
| 21 Retaining Ring 4243-H 107 Capacitor 4098-A
22 Terminal Plate 4253-A 108 Light Socket Assembly 5558-R
23 Screw, RHM, 8-32 x 1 8013-A 109 Bulb (Type 47) 4274-A
y . 110 Transformer 5849-R
! * Used on one RPM Rotors manufacturing after June 1, 1958. 111 Switch Assembly 5864-R
Serial numbers K54001 and over. 112 Insulating Strip 5351-A
#** No longer available as individual part—replace by ordering +Control Pivot Pin 1091-M

RCR Kit B—2 to 1 RPM Conversion

*** New heavy-duty hardware. When replacing old hardware, order TNot illustrated—part of Control Box, NOT part of rotator.
complete set; i.e.,(2) 18291-A U-bolts, (2) 18292-R mast clamps,
and (4) 8100-E hex nuts.

MODEL K-22A TENNA-ROTOR

The Alliance Tenna-Rotor® Model K-22A is functionally Service information and parts are the same as the K-22
identical to the K-22 Tenna-Rotor. The difference is in the except for the following parts changes:

output operating voltage. The K-22A Rotor is identified by Rotor Assembly—Part No. 5460-T

the tan weathershield on the rotor. The K-22A control has Item 5, Weathershield—Part No., 3375-D

the Model number stamped on the base. Item 15, Motor and Gear Assy.—Part No. 18511-T

Control Assembly—Part No. 5859-S
Item 107, Capacitor—Part No. 18061-A

NOTE: Item 110, Transformer—Part No. 18469-R
The K-22A Rotor and the K-22A control are not inter- When ordering parts, be sure to check identification on
changeable with any other model. the rotor and control and order by correct part number.
1 ' The K-22A Rotor (tan weathershield) must be used with Parts listed above are NOT interchangeable with those used
the K-22A control only, in the K-22 Tenna-Rotors.
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CHAPTER

MODEL T-12

GENERAL INFORMATION

The Alliance Tenna-Rotor®@, Model T-12, is actuated by
depressing the right or left end of the bar switch located
on top of the control box. Depressing the right end rotates
the antenna clockwise. The antenna direction is registered
on a direction indicator, located on the front of the control
case. The Model T-12 differs from the Model T-10 in that
the indicator of the T-12 indicates direction of the antenna
at all times and the Model T-10 indicates direction only
when control bar is depressed. The Model T-12 control
case can be used with the T-10 rotors manufactured after
January, 1954. To use the T-12 control with a DIR or T-10
manufactured before January, 1954, it is necessary to
change the potentiometer and contact spring in the rotor
with new parts. The new potentiometer needed is part
No. 5725-R. The new contact spring needed is part No.
8539-A.

The T-12 rotor can be identified by the red weather-
shield.

The T-12 Tenna-Rotors® manufactured after June 1,
1958, operate at a speed of one RPM. These may be
identified by the date stamp on the rotor and by serial
number on the control box. Serial number T1122001 and
over are one RPM. Earlier Model T-12 rotors may be
converted to one RPM by use of our RCR Kit B.

SERVICE PROCEDURE
Power-off Checks

1. Be sure that four conductor cable is connected to
proper terminals. Terminal No. 1 in the rotor should be
connected to Terminal No. 1 on the control box and so
on with Nos. 2, 3, and 4.

2. Be sure strands of four conductor cable wire are not
shorting between terminals; between terminal and rotor
casing or between terminal and control box chassis. Such
shorts will cause meter and/or side or front potentiometer
and/or calibrating resistor to burn up.

3. Hollow shaft (Item No. 6) must have “play.”

4. Primary input contacts (Item No. 111) within the
control box should make solid contact for left or right

positions and should have approximately Y4 inch clearance
in open position.

Power-on Checks
1. Line voltage should be approximately 115 volts.

2. Run unit to counterclockwise stop by depressing
left end of the control bar (Item No. 103). Indicator

Fig. 28. Control Box—Model T-12.

Fig. 29. Internal Components—Model T-12 Rotator Unit.

Fig. 30.

i |

Internal Components—Model T-12 Control Box. 'y



Model T-12 - Alliance Tenna-Rotor®

pointer should decrease steadily, stopping at left side of
the dial when rotor reaches the counter-clockwise stop.

3. Adjust calibrating resistor (Item No. 109) for full
scale north reading when unit is at full counterclockwise
stop.

4. Run unit to clockwise stop by depressing right end
of control bar. Indicator should increase steadily stopping
at the extreme right end of dial when rotator reaches the
clockwise stop.

TROUBLE SHOOTING CHART

TROUBLE

Rotor unit fails to oper-
ate when control lever
is moved for left or .
right position.

CAUSE

If motor is inoperative:

Check control switch contacts.

Check internal connections in
control box.

Check capacitor.

Check potentiometer (Item No.
40) in rotor for broken con-
nections or open winding.

Check motor.

If motor is operating:

Check gear system to be sure
gears are meshing properly and
are not slipping where there
are staked assemblies.

Rotor operates slowly
or sluggishly.

Check hook up of four conductor
cable.

Check size and length of four
conductor cable. (See Figure
4.)

»Change capacitor.

Check Meter.

Check side or front potentiom-
eter (Item No. 115) and cali-
brating resistor (Item No. 109)
for dirty, open, or burnt wind-
ings.*

Check contact spring (Item No.
27) for proper contact with
potentiometer in rotator.

Meter fails to indicate
properly.

‘v?ﬁﬁﬁ-

0=,

Fig. 31. Rear View of Model T-12 Control Box Showing

Terminal Strip.

TROUBLE SHOOTING CHART Continued
TROUBLE CAUSE

Check spring tension on rear of
meter and adjust per instruc-
tions page 19.

Adjust side or front potentiom-
eter and calibrating resistor
per instructions.

* On some units, the potentiometer (Item No. 115) will be mounted
on the side of metal chassis.

ADJUSTMENT INSTRUCTIONS

The T-12 Tenna-Rotor® is shipped from the factory with
the side or front potentiometer adjusted and the only
adjustment which should be necessary on a new unit is
on the calibrating resistor which is located on the back of
the control box. However, if it is impossible to get full
scale north reading when the unit is at full clockwise stop
or when parts have been replaced in the control box,
adjust control box in the following manner:

Run rotator to full“clockwise stop.

Turn calibrating resistor to clockwise stop.

ROTATOR

Fig. 32. Schematic Wiring Diagram—Model T-12.
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Model T-12 - Alliance Tenna-Rotor®

Fig. 33. Exploded View of Model T-12 Rotator Unit.

Remove chassis from case. T-12 PARTS LIST Continued
Adjust side or front potentiometer so pointer indicates ITEM NAME PART NO.
N on right side of scale. DO NOT GO PAST N. 6A Shaft Assembly (l RPM)* 9373-R
Contacts must be held closed on right side with some 7 Bearing Collar e 3987-A
nonmetallic object while this adjustment is made. ] Thrust Washer 3376-A
Replace chassis in case. *k*Q U-Bolt 18291-A
Run rotator to full counterclockwise stop and adjust #*#**1Q Mast Clamp 18292-R
calibrating resistor for N indication on left side of dial. ***11 Nut, Hex, 14 x 20 8100-E
If preceding adjustments are made on service bench, use }%A V“\;orm ﬁssemgiy (I REM)* 133%%
orm Assembly -
1{3{1 t (f:e;ngfc(llc:.rofg ats't.e).ur conductor cable between the 13 Screw, RH Washer, 8-32 x 3 3429.Q t.
14 Stop Slide 3320-A 1
NOTE: 15 Motor & Term. Assembly 5726-R il
: . . 16 Nut, Hex, 6-32 601-P i
If full range cannot be obtained with the above ad- 17 Mounting Plate Assembly 4263-R i
justments, check four conductor cable for recom- 18 Screw, RHM, 8-32 x 3 3429-Q |
mended length and size per Figure 4. 19 Spacers 4141-A l
ADJUSTMENT OF SPRING TENSION %{1) gg?rrp?cnlggltcl):rAssembly igzg-ﬁ !
ON REAR OF METER 22 Terminal Plate Assembly 5700-R
. . ; . . . 23 Screw, RHM, 8-32x 1 8013-A
1f pointer _st1ck§, bend banjo slightly to relieve tension on 24 Screw, Binding Head, 6-32 x %g 608-H
spring until pointer moves smoothly. 27 Contact Spring 8539-A
With control box in normal position, tilt 90 degrees 28 Screw, Self Tapping, H.H.-W. 6-20 x 14  8622-A
clockwise and 90 degrees counterclockwise from normal 29 Lock Washer 2128-A ‘
resting position. If pointer moves, adjust spring tension 30 Housing Assembly LH 5326-B !
by bending banjo slightly until no movement is noted when 31 Gasket 5449-A |
control box is tilted. Bend only the metal section to which 32 Nut, Hex, 8-32 3426-A f
bronze spring is attached. Do not bend bronze spring. 33 Terminal Cover 5327-A
Ush extreme. Care. 34 Nut, Hex, 8-32 B 3426-A
35 Strain Relief Clamp 3380-A
36 Screw, RHM, 6-32x 14 3031-M
T-12 PARTS LIST 37 Nut, Hex, 6-32 601-P
38 Grommet 3387-B
ITEM NAME PART NO. 40 Potentiometer : 5725-R
Rotator Assembly 5460-R
1 Housing Assembly, RH 5454-R * Used on one RPM Rotors manufactured after June 1, 1958.
2 Housing Screws, 10-32 x 34 3429-N Serial number T1122001 and over.
3 Clamping Plate 5456-A *#* New heavy-duty hardware. When replacing old hardware, order
4 Nut, Hex, 14-20 8100-E complete set; i.e.,(2) 18291-A U-bolts, (2) 18292-R mast clamps,
5 Weather Shield 3375-B and (4) 8100-E hex nuts.
++6 Shaft Assembly (2 RPM) Control Box Complete 5877-R
*#* No longer available as individual part—replace by ordering 101 Case 5481-A
RCR Kit B —2 to 1 RPM Conversion 102 Window 18164-R
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Maodel T-12 - Alliance Tenna-Rotor®

T-12 PARTS LIST Continued T-12 PARTS LIST Continued

ITEM HAME PART NO. ITEM MAME PART NO.
103 Control Bar FIRD-A 110 Transformer SES0-R
104 Fool Pads 57506-A 111 Switch Assembly 5ER4-5
105 Screw, RHM, 6-32 x b | 365-1. 112 Insulating Strip 3351-A
104 Term. Strip Asscmbly A503-5 113 Meter & Panel Assembly 5765-K
L7 Capacitor A028-11 11 Puanel Retainer 5495-A
1004 Pivol Pin 5355.A 115 Polenbiometer 8§332-B

109 Calibrating Basistor ETy XN 5




CHAPTER

GEMERAL INFORMATION

The Alliance Tenna-Rotor®, Model U-93, = an anproved
fully awtematic wnil, The contrel of this unit @ actuated
by a solenoid instead of the electro-magonel wsed in the
U-83  Automatic Tennu-Eotoer®, The control koob s
turned to the desived direetion and the rolalor aulomaticually
rotates the znlenna (o thal posilion and steps, The dizl
lights up when the dircetion is selected and turns ol when
the anfenna reaches thal posilion, The unil vperales al a
speed of two RPM. with o molw brake to prevent driflling
and windmilling, The U-93 is duectly nterchangeable with
the Model U-83,

The U-93 rotor can be identified by the grey weathe:
shicld,

The U-98 rotors manufactured after June 1, 1958,
operale al wospeed of one RPM, These can be identified
by the date stump on the rotos aod by the serial number
on the vonbrol box, Serial oumber US40501 amd over are
cne BEPM. Earlier Model U-93 rotors may be converled
to one RPM by use of our RCR Kil A,

SERVICE PROCEDURE
Power-off (Checks

l. ¥iewing from front, left pawl {Item Mo, 1217 should
clear slotted escapement disc by 0210 inch to 035 inch
with solenoid in energized position.

2. Right pawl (Item Moo 1213 should clear slotted
escapement disc by 010 inch ta 035 inch with solenoid
in de-energized position

1, Left pawl must come to rest in any given stap posi-
tion, After stop position is reached, depress plunger in
solenoid by hand to make sure pawl drops freely into slot,
Adjustment is made by moving indent spring assembly
(Item No, 1335,

4. Contact spring (Item Mo, 277 in the rotor unit must
make contact only when cam lohe (Ttem Mo 417 comes in
contzct wirh the switch, If shaflt assembly (Item & or 64)
15 removed trom the rortor unit, cam Iobes must he 15 turn
away from contact points in end-stop position in both direc-
tions. See Fig. 36

5. Br sure that four conduwetor eable s connected o
proger terminals, Terminal MNe. 1oin the rolor connecls o
Ma. 1 on the contrel case gnd s0 on with Nos, 2, 2, and 4.

fr. Check length and sige of Tour conduclor cable, (See
Figure 4.]

MODEL U-98

7. Primary input contacets should be 020 inch apart,
Adjustment can be made ar factory only.

A, Red pointer on dial face should point to the direction
which corresponds wirh the antenna at the stop position,
This adjustment 18 made hy removing the knob and inser-
ing a narrow ool through the elonpated radial slot to the

Fig, 24, Conirol Box—NModel U-435,

Fig. 35, Bollom View of Model U598 Conlrol Bos Showing

I'erminal Strip.

Fig. 10, Ioternwl Components - Model U-98 Rotator

Llnal.




Madel U-98 - Alliance Tenna-Rotor®

gripping holes in the pointer and turning the puinler o
the correct position.

Mawer-on Checkhs

1. Line voltage should be approximately 115 volts.

2. Turn knok (Ttem Mo, 103) to extreme counterclock-
wise stop. Solenoid must not buzz and mechanism musl
move correctly, no sticking or slipping. Kotator must turn
tor extreme counterclockwise stop and light must tun off
when rotator reaches the stop. If the light docs nol lun
off, synchronize unit per instructions on hottom of control
case,

TROUBLE SHOOTING CHART

TROUBLE
Rotator fails to operate
when knob is turned to
desired direction.

CAUSE

I} rrrtor is aperating:

Check gear train for improper
meshing or slippage.

If moior iy inoperativa:

Press tuning spring—if box
mechanism operales properly,
the trouble is not in the sole-
noid, transformer, or the
mechanical paris of the escape
ment assembly.

Check input conlacts lo be sure
they are closed.

Check terminals 1-3, or 2-3, de-
pending upon desired direction
of rotation for approximately
24 volts.

Check contact springs on the
frume assembly for proper
conlacl with rings.

heck capacitor in contral.

Check contact swilch in Totor

for proper operation, Switch
should close when zam lobe
hits switch blade.

Check motor for shorls or open
conneciions.

Fig. 15,

22

TROUBLE SHODTING CHART Continued

TROUBLE CAUSE
Hotor operales slowly  Cheek hook up for four condue-
or slugeizhly. tor cable.
Check size and lengih of four
conductor cable, (See Figure
4.3
Change capacitor,

Fip. 38, Internal Companents—Model U-38 Control Box

Gxploded Yiew of Madel U85 Contiol Box.




Model U-88 - Alliance Tenna-Rotor®

TROUBLE SHOOTING CHART Continued U-98 PARTS LIST

TROUBLE CAUSE ITEM NAME PART NO.
Light fails to go off at  Check synchronization per in- Rotator Assembly 3471-R
stop position, structions on bottom of con- Housing Assembly RH 5454-R
trol case. ] Housing Screws, 10-32 x 34 1428-N
Input contacts improperly  ad- Clamping Plare 5450-A
justed. MNul, Hex, 14 x 20 8100-E
d Wealher Shicld 137502
e Shatt Assemblyv (2 RPM)
tA Shaft Assemblv (1 RPM)*® 9371-R
Rolor operates—light  Check for short between termi- 7 Bearing Collar I987-A
on, but control fails to nals 3 and 4 or short from B Thrunst Washer 331"“*:"\
operate, lerminal Ne. 4 Lo casting of *;Lg LI-Bolt 1H;9i-.ﬂ;
{Note: In some vass qolos rotar or chassis of control. :,«;m Mast ':]H-llll{ 18292-R
may not operate with these Check capacitor (Item No, 3%) ***1l Mur, Hex, L4 x 20 §100-E
svmptoms because the volt- across contact switch (llem 12 Worm Assembly . 3474-R
wee drops approsimately S Ma, 27) tor short. 12A “FUIIII.J"!L".:HIL‘I]’I'{J]}' {1 H.Fh-'f]' 1R074-R
volls at the contrel box.) 13 Screw, RH Washer, 8-32 x by 3429-0)
* Mo longer available as individual part—replace by ordering
RCR Kit A—2 w | RPM Conversion
2%k Mew heavy-duty hardware. When replucing old hardware, order
connplete sel; ie (23 18291-A U-bodts, [2) 18292-R mast clamps,
and (4} 8100-E hex nuts.

Light fuils 1o come on.  Bulh bad or socket connections
loose,

ROTATOR

®

THER"iD=1A1

e —————— e ey

T VAC
s S 5

[0}

COMPROL 30X
Schemalic Wiring Disgram—Maode]l L-98.
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Model U-88 - Alliance Tenng-Holor®

U-38 PARTS LIST Continued

ITEM
14
15
1%
17
18
e
20
21
22
23
24
27
28
Ml
21
a2
33
G4
35
L
37
i1
k1Y
41
4TA
42

# Used an one KPR Hotors munulaciored aliec Jone 1, [958,
Serm] nuesber TIRAEG D and over.

MNAME
Stop Slide
Maotar & Term. Assembly
Mut, Hex, 6-32
Mounling Plate Assembly
Screw, RHM, 8-32 x 33

Spacers

djcur & Pinion Assembly
Hairpin Cotler

Terminal Plate Aszembly
Serew, RHM, 8-32x 1
Screw, Binding Head, 6-32 5 Ty
Contact Swirch Assembly
Berew, RHM, 6-32 x g
Housing Asscmbly
Giasket

Mut, Hex, 8-32

Terminal Cover

Nut, 832

Strain Belief. Clamp
Screw, RHM, 6-312x 14
MNul, Hex, (-32
Crrommet

Capacitor 01 ceramic
Cam and Gear

Cam and Gear (1 RPM17
Retaining Ring

Control Box Complele
Case

Frame & Dial Assernhly
Enob—brown
knob—ivory

Fig. 41,

U-98 PARTS LIST Continued

PART MO. ITEM MAME
1320-A 104  Bumper
£T14-5 105
oo1-F 1016
2203-R 107
3425-0) 108 _
A141-A 108 Bulb (Type 47)
3373-R 110 Transformer
4243-H 111 Bezel
S700-R 112 Trim Strip
AO13-A 113 Knob Hub
AlE-H 114 Set Screw
SO0E-R 115 Emblem
1369-L 116
£32a-H 117
Sdd9-A 118 Dial
A426-A Al
5127-4 4 ]19A  Ddetent Body Assembly
3426-A 1201 Pawl Spring
3380-A 121 Pawl
3051-M 122 Pawl Lifler Assembly
al-r 123 Spring ‘lension
3387-R 124 Carommet
A531-B 125 Solenoid Assembly
EREEN P26 Plunger
4292.B 127
AR25-A 12k Frame Assembly
125 Stop Lever

130 Spring Washer
131 Terminal
8515-R 132

S559-A 133

B5l16-K 134

Hi25-R 115
3550 R 136

Term. Sirip Assembly
Capacitor
Light Sacket Assembly

Keraining Ring

Indent Spring Assembly
Serew, RHM, 6-32 x 3%
Washer, 5-18

Iunmg Spring

Screw, RH Washer, B-32 x 44

Screw, Sclf Tapping, 6-20x L4
Screw, Self Tapping, &-20 x 35

Spring Moter & Hub Assernhly

Screw, Hex H. Washer, 6-32 x L5

PART NO.
FhlB-A
2356-FE
1803-5
AI9E-A
S558-K
4274-A
5512-A
R525-H
B528-A
5555-A
fild-M
8530-A
E03-N
GI3-K
BS1G9-A
B534-R
5524
S667-A
B518-A
R512-A
25200-4
B509-A
#3l11-R
A504-4
5676-A
5515-8
5937-A
S588-A
S540-4
4243-B
5518-R
a429-P
27154
S563-A

A% Copplets Detent and Spring Molor asseanbly aonsists of Ttems

119 and 1194, Part Mo, 3524 R,

Exploded View of Model 11-%8 Rotalor Unie
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CHAPTER

GENERAL INFORMATION

The Alliance Tenna-Rotor®, Model T-20, = actuated by
depressing the right or lefll end of the control bar { Hem
Moo 103} located on wop of the control hox. Depressing the
right end rolules the antenna clockwise. The antenna di
rection is registercd on a direction indicator, located on the
front of the control. The rotor operates at @ spead of |
EPM and is equipped wilh a motor hrake o prevent
drifting.

The T-20 rotor can be dentilicd by the hrown weathar-
shield and the model nember T-20 stamped inta the metal
housing

The control can be identified by the mode]l number T-200
stampisd on the bottom of the control and by the square
medallion on the dial window instead of the round medal-
lion wsed on the T-12.

THE T-20 ROTOR AND CONTHOL ARE MNOT INTER-
CHANGEAELE WITH ANY OF THE FORMER ALLI-
AMCE MODELS. THE T-20 ROTOR CAWN EBE USED
OWLY WITH THE T-20 CONTROL AND VICE VERSA.

MOTE:

Although aome T-20 parts are interchangeable wilh the
partz wsed an the T-12, many of the important o critical
partz are not. Check the T-20 parts list before replucing
any parts, For example: the meter, transformer, capacitor,
molor, all porentiometers, erc., are different and cannol
be interchanged with parts used on any other model, The
oubwerd appearance of the T-20 is identicz] toe the T-10
and T-12. so he sure ta check model number oo bottom of
control and model number stamped in rotor housing when
ardering replacement unils or parts,

@
(19
(13
@

.
) —

g, 43

Internzl Componenrs

25

MODEL T-20

iz, 42 Control Box—Muodel T-20.

CHANGE NOTICE:

On units buill after January 28, 196%, with serial number
1546812 and over, the meler aszembly has heen changed.
[lem #11A

Fesisror 10
Irem #1106

Resistor
Ttem £11°7

Resistor

ahm L3 Ware Part Mo, 6550-A changed Lo

4.7 ohm | Wall Part Na. 877%-E

27

abme 1 Watt Part No. 6779-D changed Lo

Maodel T-20 Control Box.




Modal T-20 « Allance Tenna-Ratar®

Item #7117
Resisror 18 ohm | Watt Part Mo, 6779-F

If it becomes nevessary 1o replace a resistor, use the same
value as uscd originally in the unir.

SERVICING PROCEDURE
Pawer-off Checks

|. Be sure that four conductor cable is connected 1o
proper terminals, Terminal Moo |in the rotor should he
conneeted 1o Terminal Mo, | on the conliol box and so on
with Nos. 2, 3, and 4.

2. Be sure strands of four conductor cable wire are
not shorling between terminals: between  terminal  and
rotor casting or between terminal and contrel box chassis
Such shorts will cause meter andfor fronl potentiometer
and/or calibrating resistor to “hurmn up.™

3. Hollow shaft (llem Mo, 8] must have “play.”

4. Primary input contacts (ltem Mo, 111} within the
control box should make solid contuct for left or right
positions and should have approsimalely Yo inch clearance
i open pasilion.

Power-on Checks

1. Line voliage should be approximataly 115 volls.

2. Run unit o counterclockwise stap by depressing left
end of the control bar (Itemn No. 103). Indicalor pointer
should decrease steadily, stopping at left side of Lhe dizl
when rotor resches the counterclockwise srop.

1, Adjust calibrating resistar (Ttem Neo. 109} Tor full
scale north reading when unit is at full countercdockwise
stop.

4, Run unit to clockwise stop by depressing right end
of control bar, Indicaror should incresse steadily stopping
at the extreme right end of dial when rolator reaches the
clockwise stop,

VOLTAGE CHART

Conditions of measurement:
Line Voltage. .. ......... 117 VAC

Tolsramce 0o siwUv. = 105
Measured values at conirel boa terminals

Fig. 44, Trternal Components—Meodel 1-20 Rotator Unil

I. Control Onlv—4 Conductor Cable disconnected
Left end of bar depressed.
Terminal #F1—#2. .. .. } V.
Terminal #1—&3. . ovva vy - 2.5 VAU
Terminal #1—#4............ 28.3 ¥YAC
Terminal #2—#3, .. .....v... 28.5 YAC
Terminal #Z—#4. .. ......... 285 VAC
Terminal #3—#4. .. ......... 60 VAC

2. Locked Rotor—1000 of #20 AW.G, & Conductor
Cable connected to contral and rotor. Rolor turned to
counter-clockwise stop, Indicator an lell “N” position,

18 VAC

Terminal EI—#F3. ... . ..... Cld WAL

Terminal #1—£4

Terminal #2—£3

Terminal #2—#4 20 VA

Terminal #3—#4..... 25 VAC

1. Locked Rotor—I10M) of #20 A.W.G. 4 Conductor
Cable connected to contral and rotor. Rolor (umed (o
clockwise stop. Indicator an right "N position,

Ferminal # 1 18 VAC

Ferminal #]1—#3. ...... 14 WAL

lerminal &1—&4. .. ...... 20 VAL

lerminal #2—&3. ,....... 17 VAL

l'erminmal #2—&4, ... ... ... .. 1% VAC

Termvinal #3—#4, .. ......... 55 VAC

3

Fig. 45, Schematc Wiring Dingram—Maodel T-20.




TROUBLE SHODOTING CHART

TROUBLE
Rlor unil fails to aper-
ate when contral lever
s moved for left or right
position.

Raolor operales slowly or
slupgishly.

Meter fails 1o indicate
properiy.

CAUSE

{f miotar i inoperative:

Check control switch conlaets.

Check inlermal connections in
contral bax.

Check capacitor,

Check polentiomcter (Item Mo,
400 in rotor for hroken con
nections or open winding.

Check motaor,

I motor iv aperating:

Check pear svstem o be sure
gears wre meshing  properly
und are not slipping where
there are sigked assemblies.

Check hook up of four conductor
cable,

Check size and length of four
conductor cable, [See Figure
5.)

Change capacitor,

Checlk meter.

Check ront potentiomeras (Ttem
Mo, 115} and calibrating resis-
tor (Item No. 109 for dirty,
open, or burnt windings,

Check contacl spring ([tem Mo,
27 [or proper contact with
patentiometer in rotator,

Check spring tension on rear of
meler and adjust per instrue-
tions on this pape.

Adjnst front potentiometer and
calibrating resistor per instruc-
L1Ins.

Fig. 40.
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Model T-20 - Allisnca Tenna-Rotor®

ADJUSTMENT INSTRUCTIONS

lhe T-20 Tenna-Rotor® is shipped [rom the facrory with
the front patentiometer adjusted and the only adjustrment
which should ke necessary on o new unil is on the calibrar-
ing resistor which is lecated an the back of the contral o,
However, if 1t iz impossible to get full scale north reading
when the unir iz al full clockwise stop or when parts have
been replaced in the contral box, adjust control box in the
lullowing manner:

Run rotalor to full clockwise stop.

Turn calibrating resistor to clockwise stop,

Hemove chassis from case,

Adjust front potentiometer so pointer indicales N an
right side of scale. DO NOT GO PAST N. Con-
tacts must he held closed on right side wilh some non-
metallic abject while this adjustment is made.

Replace chassis in case,

Run rolator io full counterclockwise stop and adjust
culibraling resistor for N indication on left side of dial.

If preceding adjustments are made on service bench, use
100 feet of #20 copper four conducior cahle belween
the rotator and control case.

MNOTE:
If full range cannot be obtained with the zhove adjust-

menls, check four condoctor cable for recommended
length and size per Figure 5.

ADJUSTMENT OF SPRING TENSION
0N REAR OF METER

If pointer sticks, bend banjo slightly ra relieve tension on
spring until pointer moves smoothly.

With contral box in normal position, tilt %0 degrees
clockwise and 9 degrees counlerclockwise from normal
resting position, If pointer moves, asdjust spring tension
by bending hanjo slightly until ne movement 15 noted
when control hox is tilted.

Exploded View of Madel T-20 Rotator Uil
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Model T-20 - Alllznce Tenna-Rotwr™

T-20 PARTS LIST
ITEM

NAME
Rotator Assembly Complete
Housing Assembly RH
Housing Screws, 10-32 x 34
Clamping Plate
Mul, Hex, b5 x 20
Weathershield
Shaft Assembly
Bearing Collar
Thrust Washer
LI-Balt
Masl Clamg
Mut, Hex, 14 x 20
Worm Assembly
Screw, RHM, 8-32 x L5
Stop Slide
Motor & Gear Assy.
Mut, Hex
Mounting I"late Assy,
Screw., RHM, 8-12 x 3%
Spacers
Gicar & Pinion Assy,
Retaining Ring
Terminal Plale Assy.
Screw, RHM, 832 x 1
Screw, Binding Hd., 6-32 x ¥y
Washer, Malal
Spring, Gronnd
Contacl Spring
Serew, Sclf Tapping, 6-32 x LG
Housing 1.1
Crasket
Mut, Hex, B=32
Terminal Cover
Mul, 8-32
Strain Relief Clamp
Serew, RHM, 6-32 x 14
Mut, Hex, 6-32
Crrommer
Fotentiometer Assy.

Terminal Cover {(Allernute for item 33)

Fig. 458,

PART NO.

R391-K
5454-R
3429.M
S43a-A
K1{M)-E
1375-E
9373k
3987-B
3376-B
132971-A
18292-R
H1IH-E
4625
2I0R.A
3320-A
A593-K
all-P
42631
3428-0)
4141-A
337K
4241-H
B010-R
aB013-A
603-H
2715-H
S130-A
BE30oA
Ah22-A
14246-A
2494
Jalh-A
8327-A
3426-A
J3R0-A
T031-M
6a01-P
1387-B
§725-5
9319-A

* Mpw heavy-duly bardwara, Whan replacing old hardware, crder
complete set; e, (20 182201-A Ubols, (23 18202-H mast clamps,
and (<) BlOO-E hex nots,

Figz, 47,

Rear View of Model T-20 Control Rox Showing
Terminal Sinp.

T-20 PARTS LIST Continued

ITEM

11
102
103
LIE|
105
Lo
1a7
10
e
1o
111
112
113
114
115
116
117

NAME PART NO.
Control Complete 8599.R
Cpse S481-A
Window [ &16d-H
Conltrel Bar GIR0-A
Foot Pads 5TRA-A
Screw, RHM, 6-32 x 14 1369-L
Terminal Strip Assy. A803-3
Capacitor Hahs-H
Pivol Pin TI95-A
Calibrating Resis. (rear) 4094-D
Transformer Assy. B589-R
Switch Assy. FH -5
Insulating Strip 3351-A
Meter & Puncl Assy, BO0E-R
Panel Ketainer 54054
Front Calib, Resistor ETRLIE B )
Resistor 4.7 ohm |W aT7%-E
Resistar 18 ohm 1w aila-F

Exploded View of Madel T-20 Contral Do




CHAPTER MODEL U-100

GENERAL INFORMATION

The Alliance Tenna-Rotor® Model U-100 is a fully auto-
matic unit. The control knob is turned to the desired di-
rection and the rotor automatically rotates the antenna
to that position and stops. The dial lights up when the
direction is selected and turns off when the antenna reaches
that position. The unit operates at a speed of 1 RPM and
is equipped with a motor brake to prevent drifting or
windmilling. The U-100 rotor can be identified by the blue
weathershield and the model U-100 stamped into the metal
housing. The U-100 control can be identified by the Model
number U-100 stamped on the bottom of the control. The
U-100 Rotor and Control are not interchangeable with
any of the former Alliance Models.

PLEASE NOTE:

Although some U-100 parts are interchangeable with
the parts used on the U-98, many of the important or
critical parts are not. Check the U-100 parts list before
replacing any parts. For example—the transformer, sole-
noid, capacitor, frame and dial assembly, and the motor
are different and cannot be interchanged with parts used
on any of our other models.

The outward appearance of the U-100 is identical with
the U-98 so be sure to check model number on bottom
of the control and model number stamped in rotor housing
when ordering replacement units or parts. Note: The U-100
Rotor can be used only with the U-100 control and Vice
Versa.

SERVICING PROCEDURE
Power-off Checks

1. Viewing from front, left pawl (Item No. 121) should
clear slotted escapement disc by .010 inch to .035 inch
with solenoid in energized position.

2. Right pawl (Item No. 121) should clear slotted
escapement disc by .010 inch to .035 inch with solenoid
in de-energized position.

3. Left pawl must come to rest in any given stop posi-
tion. After stop position is reached, depress plunger in
solenoid by hand to make sure pawl drops freely into slot.
Adjustment is made by moving indent spring assembly
(Item No. 133).

4. Contact spring (Item No. 27) in the rotor unit must
make contact only when cam lobe (Item No. 41) comes in
contact with the switch. If shaft assembly (Item 6) is re-
moved from the rotor unit, cam lobes must be 14 turn
away from contact points in end-stop position in both direc-
tions. See Fig. 53.

5. Be sure that four-conductor cable is connected to
proper terminals. Terminal No. 1 in the rotor connects to
No. 1 on the control case and so on with Nos. 2, 3, and 4.

6. Check length and size of four conductor cable. See
Figure 4.

7. Primary input contacts should be .020 inch apart.
Adjustment can be made at factory only.

8. Red pointer on dial face should point to the direction
which corresponds with the antenna at the stop position.
This adjustment is made by removing the knob and insert-
ing a narrow tool through the elongated radial slot to the
gripping holes in the pointer and turning the pointer to
the correct position.

29

Fig.

57

Fig. 49. Control Box—Model U-100.

Internal Components—Model U-100 Control Box.



Model U-100 - Alliance Tenna-Rotor®

Power-on Checks

1. Line voltage should be approximately 115 volts.

2. Turn knob (Item No. 103) to extreme counter-
clockwise stop. Solenoid must not buzz and mechanism
must move correctly, no sticking or slipping. Rotator must
turn to extreme counterclockwise stop and light must turn
off when rotator reaches the top. If the light does not
turn off, synchronize unit per instructions on bottom of
control case.

VOLTAGE CHART

Conditions of measurement:

Line Voltape. :.i o cvu svv 117 VAC
Tolerance ... s veic v oo o s +
Measured values at control box terminals

1. Control Only—4 Conductor Cable disconnected

Terminal #1—#2............ 0ov
Terminal #1—#3............ 29 VAC
Terminal #1—#4............ ov
Terminal #2—#3, . oian.ounn. 29 VAC
Terminal #2—#4............ oV
Terminal #3—#4...0........ 29 M‘_

i

) 2. Locked Rotor—100 feet of #20 A.W.G. 4 conductor
cable connected to control and rotor. With rotor at full
clockwise position, turn control knob counterclockwise.
While rotor is turning, press reset button twice. This will
throw the unit “out of synchronization.” Return knob to
full clockwise position to make voltage checks. Warming:
Control should be left “out of synchronization” only long
enough to make the voltage checks, then re-synchronize.
If left unsynchronized for a long period of time, over-
heating and damage to the transformer will result.

Terminal #1—#2............ 20 VAC
Terminal #1—#3............ 18 VAC
Terminal #1—#4............ oV

Terminal #2—#3............ 15 VAC
Terminal #2—#4......... v 20 VAC
Terminal “#3—#4............ 17 VAC

With rotor turning counterclockwise, a pulsing reading of
20 to 25 volts will be read between terminals #1 and #4.

3. Locked Rotor—100 feet of #20 A.W.G. 4 conductor
cable connected to control and rotor. With rotor at extreme
counterclockwise position, turn control knob clockwise.
ti While rotor is turning, press reset button twice. This will
\| throw the unit “out of synchronization.” Return knob to
| extreme counterclockwise position to make voltage checks.
J

Terminal #1—#2............ 19 VAC

Terminal Fl==#3. .00 cman. 15 VAC
Terminal #1—#4............ 19 VAC
I Terminal #2—#3............ 17 VAC
I Terminal #2—#4. ... ........ ov

Terminal #3—#4............ 16 VAC

With rotor turning clockwise, a pulsing reading of 20 to
25 volts will be read between terminals #2 and #4.
Re-synchronize unit immediately after checking.

- TROUBLE SHOOTING CHART

TROUBLE
Rotator fails to operate
when knob is turned to
desired direction.

CAUSE

If motor is operating:

Check gear train for improper
meshing or slippage.

If motor is inoperative:

Press tuning spring—if box
mechanism operates properly,
the trouble is not in the sole-

30
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Fig. 52.  Schematic Wiring Diagram—Model U-100.

¥

Fig. 53. Internal Components—Model U-100 Rotator Unit.

TROUBLE SHOOTING CHART Continued

TROUBLE CAUSE
noid, transformer, or the me-
chanical parts of the escape-
ment assembly.

Check input contacts to be sure
they are closed.

Check terminals 1-3, or 2-3, de-
pending upon desired direction
of rotation for approximately
18 to 20 volts.

Check contact springs on the
frame assembly for proper
contact -with rings.

Check capacitor in control.

Check contact switch in rotor
for proper operation. Switch
should close when cam lobe
hits switch blade.

Check motor for shorts or open
connections.




Model U-100 - Alliance Tenna-Rotor® |

Fig. 55. Exploded View of Model U-100 Rotator Unit, ﬁ
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Fig. 56. Exploded View of Model U-100 Control Box. &

Fig. 54. Bottom View of Model U-100 Control Box Showmg
Terminal Strip.
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Model U-100 - Alliance Tenna-Rotor®

TROUBLE SHOOTING CHART Continued

TROUBLE

Rotor operates slowly or
sluggishly.

Light fails to go off at
stop position.

Light fails to come on.

Rotor operates—light
on, but control fails to
operate.

(Note: In some cases rotor
may not operate with these
symptoms because the volt-
age drops approximately 5
volts at the control box.)

Rotor and Control in-
operative—Light
“OFF.”

CAUSE

Check hook up of four conductor
cable.

Check size and length of four
conductor cable. (See Figure
4.)

Change capacitor.

Check synchronization per in-
structions on bottom of control
case.

Input contacts improperly ad-
justed.

Bulb bad or socket connections
loose.

Check for short between termi-
nals 3 and 4 or short from
terminal No. 4 to casting of
rotor or chassis of control.

Check capacitor (Item No. 39)
across contact switch (Item
No. 27) for short.

U-100 units manufactured after
July 10, 1963, have a thermo-
stat in the transformer. After
a minimum of 4 minutes con-
tinuous use on a normal in-
stallation, or, if the unit is left
out of synchronization for a
period of time, the thermostat
will open and the unit cannot
be used until the unit cools
“off’ and the thermostat
closes. This can take up to 30
minutes.

U-100 CONTROL CHANGE NOTICE

Since October 1969, a new fiberglass reinforced polypropy-
lene base has been used on a portion of our production of
the U-100 control. When present supply of metal bases is
depleted, all U-100 controls will have the new base.

Parts List Changes

Complete Control Assembly—Part No. 18649-R
Base Assembly—Part No. 18647-R
The base assembly 18647-R consists of and replaces the

following parts:

Base Plate 8914-R
Terminal Strip 3803-S
Tuning Spring 5563-A
Light Socket 5558-A
Capacitor Clip 8903-A
Bumpers 18174-A

U-100 PARTS LIST

ITEM

AN W —

NAME
Rotor Complete
Housing Assembly RH
Housing Screws, 10-32 x 34
Clamping Plate
Nut, Hex, 14 x 20
Weathershield
Shaft Assembly

PART NO.
8910-R
5454-R
3429-N
5456-A
8100-E
3375-F
9373-R

U-100 PARTS LIST Continued

ITEM

= 101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118

2119

1 19A
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137

* Late models use case, Part No. 18147-A. Interchangeable with

NAME

Bearing Collar

Thrust Washer

U-Bolt

Mast Clamp

Nut, Hex, 14 x 20
Worm Assembly

Screw, RHM, 8-32 x 3
Stop Slide

Motor & Gear Assembly
Screw, RHM, 8-32 x 34
Gear & Pinion Assembly
Retaining Ring
Terminal Plate Assembly
Screw, RHM, 8-32 x 1
Screw, Binding Hd., 6-32 x 74
Washer, Metal

Contact Sw. Assembly
Housing, LH

Gasket

Nut, Hex, 8-32
Terminal Cover

Nut, 8-32

Capacitor

Cam & Gear

Retaining Ring

Control Complete

Case

Frame & Dial Assy.
Knob Assembly

Bumper

Screw, RHM, 8-32 x 4
Terminal Strip Assembly
Capacitor

Light Socket Assembly
Bulb (type 47)
Transformer Assembly
Bezel

Trim Strip

Knob Hub

Set Screw

Emblem

Screw, Self Tapping, 6-20 x 14
Screw, Self Tapping, 6-20 x %§
Dial

Spring Motor & Disc Assembly
Detent Body Assembly
Pawl Spring

Pawl

Pawl Lifter Assembly
Spring Tension
Grommet

Solenoid Assembly
Plunger

Screw, Hex, 6-32x 14
Frame Assembly

Stop Lever

Spring Washer
Terminal

Retaining Ring

Indent Spring

Screw, RHM, 6-32 x 34
Washer, %16

Tuning Spring

Tie Plate

early models.

*+ Complete Detent and Spring Motor assembly consists of Ttems

119 and 119A, Part No. 18505-R.
##% New heavy-duty hardware. When replacing old hardware, order

complete set; i.e.,(2) 18291-A U-bolts, (2) 18292-R mast clamps,

and (4) 8100-E hex nuts,

32

[ 18508-R

PART NO.

3987-B
3376-B
18291-A
18292-R
8100-E
18074-R
3429-Q
3320-A

3429-Q
3373-R
4243-H
8919-R
8013-A
608-H
2715-H
5908-R
14246-A
5449-A
3426-A
9319-A
3426-A
8533-B
4292-B
4243-K
8913-R
5559-A
8516-S
5556-R
5628-A
3429-Q >

3803-S -
v

18061-A
5558-R
4274-A
9100-R
8525-B
8528-A
5555-A
8066-A
8530-A
603-N
603-K
8519-A
18504-R
18505
5667-A
8518-A
8512-R
8520-A
8509-A
8511-S
8504-A
8027-D
5515-S
18042-A
5568-A
5540-A
4243-B
18093-A
3429-P
2715-P
5563-A
8502-A




CHAPTER

MODEL T-45

GENERAL INFORMATION

The Alliance Tenna-Rotor® Model T-45 is an improved
version of the T-20 indicator type. Five conductor cable
is used to connect the control box to the rotator. Three
wires are used for the motor circuit. Two wires are used
for the potentiometer which is part of the meter circuit.
The extra conductor makes it possible for the meter poten-
tiometer to be operated on a separate circuit. By this mode
of operation, the motor circuit and the meter circuit are
independent of each other, resulting in much smoother
meter operation, greatly improved accuracy, and elimina-
tion of inaccuracies due to temperature changes in the
control box, and variations of the capacitor and line voltage.
Model T-45 has an improved control bar which remains
level and is much easier to operate (See Fig. 62).

Two T-45 controls can be used with one rotor where
desired by removing the capacitor (Item #108) from one
unit and connecting the controls in parallel. Both meters
on the T-45 will track and show the antenna direction at
all times.

The T-45 rotor uses the same type housing, hollow shaft
mast support, worm gears, etc., as the T-20 rotor. The
potentiometer is different. The T-45 rotor can be identified
by the yellow weathershield and T-45 stamped in the cast-
ing. The rotor speed is | RPM.

NOTE:

The T-45 control must be used with the T-45 rotor. The
rotor and control cannot be interchanged in any way with
any other unit.

® @ G G

Fig. 58.

117

Fig. 57. Control Box—Model T-45.

SERVICING PROCEDURE

Power-off Checks

1. Be sure five conductor cable is connected to proper
terminals. Terminal No. | in the rotator should be con-
nected to terminal No. | on the control box, and so on
with Nos. 2, 3, 4, and 5.

2. Hollow shaft assembly (Item #25) must have “play.”

3. Primary input contacts (Item #111) within the
control box should make solid contact for left and right
positions, and should have approximately %4« inch clearance
in open position.

Internal Components—Model T-45 Control Box.
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Power-on Checks

1. Line voltage should be approximately 117 volts.

2. Run unit to clockwise stop by depressing right end
of control bar (Item #102). Indicator pointer should
increase steadily, stopping at right side of the dial when
rotor reaches the clockwise stop.

3. Adjust calibrating resistor (Item #109) for full
scale north reading when unit is at full clockwise stop.

4. Run unit to counterclockwise stop by depressing left
end of control bar. Indicator pointer should decrease stead-
ily stopping at the extreme left end of dial when rotator
reaches the counterclockwise stop.

RESISTANCE CHECK CHART (ROTOR)

1. Measurements taken with a V.T.V.M.

2. Measurements taken at control box end of five con-
ductor cable with five conductor cable disconnected at
control box, E

3. Measurements will vary due to lead length, accuracy
of meter used, etc.; however, readings obtained should
indicate if the difficulty is in the rotor or cable.

4. Maximum lead resistance allowable is 1.2 ohms
per lead.

LEAD NOS. RESISTANCE MEASUREMENTS
1—2 *4 ohms to 157 ohms plus lead resistance.
1—3 *1.5 ohms to 154 ohms plus lead resistance.
1—4 *4 ohms to 157 ohms plus lead resistance.
1—5 153 ohms plus lead resistance.
2—3 2.5 ohms plus lead resistance.
2—4 5 ohms plus lead resistance.
2—S5 *4 ohms to 157 ohms plus lead resistance.
3—4 2.5 ohms plus lead resistance.
3—5 *1.5 ohms to 154 ohms plus lead resistance.
4—35 153 ohms plus lead resistance.

* Readings will vary from low reading to high reading depending
upon the position of the antenna which varies the position of the
contact on the potentiometer.

< 3 8 y 5‘\
RESISTANCE CHECK CHART (CONTROL BOX)

1. Measurements taken with control box disconnected
from AC outlet.

2. Five conductor cable disconnected at control box.

ROTATOR

MOTOR

@
15308 |

~~——5 CONDUCTOR CABLE

Iln ztf K 4§ 50]

=

Fig. 59. Schematic Wiring Diagram—Model T-45.

3. Measurements

Readings will vary due to component part tolerances, ohm-
meter accuracy, etc.

CONTROL BOX

takerf between specified terminals.

SWITCH IN SWITCH “ON" SWITCH “ON"
TERMINALS OFF POSITION RIGHT SIDE OF LEFT SIDE OF
BAR DEPRESSED BAR DEPRESSED
1—2 Inf. 1+ 150 to 170 ohms Inf.
1—3 + 150 to 170 ohms + 150 to 170 ohms + 150 to 170 chms
1—4 Inf. Inf. + 150 to 170 ohms
1—5 13 ohms 13 ohms 13 ohms
2—3 Inf. 2 ohms Inf.
2k Inf. Inf. Inf. :
25 Inf. + 150 to 170 ohms Inf. !
3—4 Inf. Inf. 2 ohms
3—5 + 150 to 170 ohms 1+ 150 to 170 ohms + 150 to 170 ohms
4—5 Inf. Inf. + 150 to 170 ohms

1 Readings will vary from 150 to 170 ohms depending upon setting of calibrating resistor.



TROUBLE SHOOTING CHART

TROUBLE

Rotor unit fails to oper-
ate when control bar is
depressed.

Rotor operates slowly or
sluggishly.

Rotor operates but does
not make complete 360°
rotation.

Meter fails to indicate
correctly.

Meter does not hold or
show proper direction
after control bar is re-
leased.

CAUSE

If motor is inoperative:

Check 117VAC source.

Check control switch contacts.

Improperly installed control bar
(See Figure 62.)

Check internal connections in
control box.

Check for strands of wire short-
ing at terminals of both rotor
and control (See “Resistance
Chart”).

Check transformer (Item #107).

Check potentiometer (Item #37)
in rotor for broken connec-
tions or open winding.

Check motor.

If motor is operating:

Check gear system to be sure
gears are meshing properly
and are not slipping where
there are staked assemblies.

Check hookup of five conductor
cable.

Check size and length of five
conductor cable. (See Figure
4.)

Replace capacitor. (NOTE: Re-
place with capacitor part No.
18061-A. DO NOT SUBSTI-
TUTE CAPACITORS.)

Check installation.

Check to be sure antenna lead
has sufficient slack.

Check thrust bearing bracket
whenever used. Mast must be
perfectly aligned to prevent
binding. (See Figure 3.)

Replace capacitor. (NOTE: Re-
place with capacitor part No.
18061-A. DO NOT SUBSTI-
TUTE CAPACITORS.)

Check gears in rotor for damage.

Check hookup per instructions
enclosed with unit.

Check lead wire length and size
(See Figure 4.)

Check for strands of wire shorted
between terminals or between
terminals and case of either
rotor and control. (Shorted
wires may damage the poten-
tiometer in the rotor.)

Check for pinched leads at stand-
offs (causing open #1 or #5
leads).

Check meter.

Adjust calibrating resistor (Item
#109) per instructions pack-
aged with unit.

Check potentiometer (Item #37)
in rotor.

Check banjo tension spring ad-
justment (See “Adjustment In-
structions™).

.Y .

Model T-45 - Alliance Tenna-Rotor®

Fig. 60. Internal Components—Model T-45 Rotator Unit.

Rear View of Model T-45 Control Box Showing
Terminal Strip.

Fig. 61.

ADJUSTMENT INSTRUCTIONS

The T-45 is shipped from the factory so that the only
adjustment necessary is on the calibrating resistor which
is located on the back of the control box.
Run rotator to full clockwise stop and adjust calibrating
resistor (Item #109) for N indication on right side of dial.
If above adjustment is made on service bench, use 100
feet of No. 20 copper five conductor cable.

NOTE:

If full range cannot be obtained with the above adjust-
ment, check five conductor cable for recommended length
and size per Fig. 4.

ADJUSTMENT OF BANJO SPRING TENSION
ON REAR OF METER

In following adjustment, extreme care must be taken.
Bend only the metal section to which bronze spring is
attached. Do not bend bronze portion.

If indicator pointer sticks, carefully bend banjo assembly
to release pressure.

If pointer does not hold position after control bar is re-
leased, bend banjo spring assembly to increase tension.

With control box in normal position, tilt 90 degrees
clockwise, then 90 degrees counterclockwise from normal
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resting position. If pointer moves, readjust spring tension

% : . CONTROL BAR
until no movement is noted when control box is tilted.
NOTE:
The new control bar can be used in Models T-10, T-12,
K-22, and T-20 Control Boxes. STEPS.
When installing the new control bar in the above models,
be sure high portion of step section is toward rear of
control case. Fig. 62. Control Bar—Model T-45.

NOTE: All T-45 units built after August 1, 1967 will use Control Case 18145-A g
instead of 5481-A, and a new chassis which may be used in older Control
cases by trimming off tabs on bottom of chassis as shown in Detail "A", -~ 111

Item #103, pivot pin 5355-A is not used with new Control Cases.

Two (2) screws #6-32 x 1/4", Part No, 1369-L are required to secure
control case to chassis. Four (4) screws can be used on chassis with
4 holes.

The new 18145-A case can be used with the old chassis by securing case
to chassis through two battom holes usind two (2) self-tapping screws,
Part No. 8027-A and two flat washers Part No, 2715-A,

TRIM OFF
TABS— -

Fig. 64. Exploded View of Model T-45 Control Box.




T-45 PARTS LIST

ITEM NAME
Rotor, Complete
1 Motor & Gear Assembly
2 Retaining Ring
3 Gear & Pinion
5 Screw, RHM—8-32 x 34
8 Part of Item 1
9 Terminal Plate Assembly

9A Gasket
10 Nut, Hex—=8-32
i Terminal Cover

16 Housing L.H.
17 Screw, RHM—8-32 x |
18 Stop Slide
19 Worm Assembly
20 Spring (Ground)
21 Washer, Metal
22 Screw, RHM—8-32 x 14
23 Screw, Self Tap. Wash—6-32 x 14
24 Contact Spring
25 Shaft Assembly
26 Thrust Washer
27 Bearing Collar
**28 U-Bolt
*%20 Mast Clamp
*%30 Nut, Hex, V4 x 20

** New heavy-duty hardware. When replacing old hardware, order
complete set; i.e.,, (2) 18291-A U-bolts, (2) 18292-R mast clamps,

and (4) 8100-E hex nuts.

Model T-45 - Alliance Tenna-Rotor®

T-45 PARTS LIST Continued

PART NO. ITEM NAME
9186-R 31 Nut (Square)

18509-R 32 Housing RH Clamp
4243-H 33 Set Screw, Sq. Hd.
3373-R 34 Nut, Hex—1% x 20
3429-Q 35 Clamp Plate

o 36 Screw, RHM—10-32 x 34
9132-R 37 Potentiometer Assembly
9157-A 38 Weathershield (yellow)
3426-A Control, Complete
9319-A *101 Case

14246-A 102 Control Bar
8013-A 103 Pivot Pin
3320-A 104 Window

18073-R 105 Meter and Panel Assembly
9130-A 106 Panel Retainer
2715-H 107 Transformer Assembly
2298-A w R
8622-A 109 Calibrating Resistor
9315-A 110 Capacltor Clip
9373-R 111 Switch Assembly
3376-B 112 Insulating Strip
3987-B 113 Switch P:rackel—Part of

18291-A Chassis Asembly

18292-R 114 Chass_ls Assembly—Not sold separately
8100-E 115 Terminal Strip

116 Strain Relief
117 Cord & Plug Assembly

on late model T-45 controls.

PART NO.

3783-A
5454-R
3770-A
8100-E
5456-A
3429-N
9188-R

“3375-H

9175-R
5481-A
9180-A
5355-A
9346-B
9182-R
5495-A
9160-R
18061-A
6579-A
8903-A
5864-S
5351-A

9086-R
5494-A
5493-S

* Note—5481A case should be used on Model T-10, T-12, T-20
and early T-45 controls, 18145A case should be used
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CHAPTER

MODEL C-225

GENERAL INFORMATION

Alliance Tenna-Rotor® Model C-225 employs a completely
redesigned control case which features exact positioning
control. The C-225 control box combines the following
three control principles which are novel to the rotator field:
1. An electric bridge circuit for direction selection.
2. Selective load circuit for transistor operation of more
than one control relay.
3. Sequential selection of the on-off circuit and of the
direction operation circuit.
The control of this unit is operated by turning the knob to
the desired direction. The rotation then automatically ro-
tates the antenna to that position. A small red light in the
lower left-hand corner indicates the antenna is moving.
The red light goes “out” when the antenna reaches the pre-
selected position.

The rotator unit uses the same type housings, feed
through mast, same worm driven gears, etc., used in pre-
vious Alliance models. Model C-225 rotator can be identi-
fied by the green weather shield and the Model No. C-225
stamped into the metal housing.

NOTE:

Effective on production after October 1, 1964 the gear
on the #9373R shaft assembly was changed to steel for
added strength.

S

T

Fig. 65. Control Box—Model C-225.

CIRCUIT DESCRIPTION

The operation of the C-225 Tenna-Rotor® can be more
readily understood by referring to Fig. 66 which is a par-
tial schematic showing the four legs of the bridge circuit
employed in the schematic diagram shown in Fig. 68.

The circuit of Fig. 68 may be operated by grasping the
control box knob (Item #137) and moving it to a new
selected position for the antenna. Assume that the antenna

a0

is oriented to the east and the control knob is rotated
clockwise to the south direction. This movement of the
knob actuates open switch assembly contacts S1-2 and
S1-3 by means of the lost motion of the switch operator
(Item #113) before the control box potentiometer (Item
#107) is moved. This lost motion is approximately one
degree, just sufficient to actuate the switch assembly con-
tacts. The closing of the switch assembly contacts S1-2 and
S1-3 energize the transformer primary and the 20 VCT
secondary winding. The opening of switch assembly con-
tacts SI-1 and S1-4 prevents energization of the motor
(Item #1) at this time. The energization of the 20V
secondary energizes both the bridge circuit and the ampli-
fier circuit. The clockwise movement of the control knob
increases the resistance of the control potentiometer (Item
#107) and hence, increases the impedance in this leg of
the bridge which includes the control box potentiometer
and the rotator potentiometer (Item #107 and #40).
Accordingly, the alternating current bridge will have an
output voltage at terminals 6 and 4. This output voltage
will be in phase with the voltage from mid tap terminal 6
to terminal 5 or from mid tap terminal 6 to terminal 7.
In this case, with the increasing resistance of the control
potentiometer, the potential of the bridge output voltage
(from terminal 4 to terminal 6) is in phase with the
voltage from terminal 5 to terminal 6. As the potential
at terminal 5 swings positive, the potential at terminal 4
also swings positive and this tends to decrease the conduc-
tion through transistor 101-2. This decreasing current
through transistor 101-2 decreases the current through load
resistor 101-14, and hence, the potential at the collector of
transistor 101-2 is less positive or more negative. This more
more negative swinging voltage is applied through coupling

(20V SECONDARY ONLY)

Fig. 66. Bridge Circuit Used in Model C-225.
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capacitor 101-15 to the base of transistor 101-4. This is a
pulse of current which occurs during the first half cycle of
the reference voltage. The pulse of current passes through
transistor 101-4 through the two relay coils in series and
through diode 101-1 to terminal 7 which is negative in the
first half cycle. Capacitors 101-3 and 101-7 smooth this
half cycle pulse causing continuous energization of the
two relays.

The energization of the HV relay closes its contacts 8
and 9 keeping the entire circuit energized. The energiza-
tion of the LV relay moves the contact blade to energize
contact 3 which establishes a motor energization circuit
directly to motor winding B with the leading current sup-
plied through the motor shunt capacitor (Item #131) to
the motor winding A. Accordingly the motor will run in
a clockwise direction to rotate the antenna to the pre-
selected south position. Also, the rotator potentiometer
(Item #40) is rotated counterclockwise to decrease the
resistance thereof and upon rebalance of the bridge circuit,
the output falls to a null and the HV relay will become
de-energized opening the HV relay contacts 8 and 9, and
de-energizing the complete circuit.

Assume that the antenna is oriented to the south and
it is desired to point the antenna to the east position. The
control knob must now be rotated counterclockwise. This
counterclockwise movement decreases the resistance of the
control potentiometer (Item #107). The potential of the
bridge output voltage from terminals 4 to 6 will now
be in phase with the source voltage from mid tap terminal
6 to terminal 7. Thus, when terminal 5 goes positive, the
output at terminal 4 will go negative with respect to ter-
minal 6. This applies a negative bias to the base of tran-
sistor 101-2 causing this transistor to increase conduction
through the load resistor 101-14. The collector of transistor
101-2 thus becomes increasingly positive on this half cycle
resulting in transistor 101-4 being biased into complete
non-conduction.

Bias resistor 101-12 provides a small leadage current
so that transistor 101-2 is biased into a partially conducting
region. Transistor 101-4 is normally biased by resistor
101-5 as a self bias resistor, and, hence, the normal con-
dition of transistor 101-4 is substantially a non-conducting
condition. During the next half cycle of the reference
voltage, however, the bridge output voltage at terminal 4
is going positive and this decreases the conduction of
transistor 101-2 to make the collector of transistor 101-2
less positive or more negative. This more negative voltage
swing is applied to the base of transistor 101-4 through
coupling capacitor 101-15, biasing transistor 101-4 into a
conducting state. Accordingly, a half wave pulse of current
is passed by transistor 101-4 in the second half cycle of
the reference voltage. This half wave pulse of current is
passed through the HV relay coil, voltage dropping resistor
101-6, and diode 101-8 to terminal 5 which is at that time
negative.

Currents cannot flow from the collector of transistor
101-4 through the two relay coils in series to terminal 7
because it is positive at that time and the path is open
circuited by diode 101-1. Capacitor 101-3 across the HV
relay coil smooths these half wave pulses to maintain the
HYV relay energized.

The LV relay has not been energized, so the LV relay
contact blade will remain at terminal 2. The closing of
switch assembly contacts S-1-1 and S1-4 will establish a
motor energization circuit directly to motor winding A
with the leading current supplied through the motor
capacitor (Item #131) to motor winding B. Accordingly,
the motor will run in a counterclockwise direction to

rotate the antenna to the desired east position. Also, the
rotator potentiometer is rotated clockwise to increase the
resistance thereof and upon rebalance of the bridge circuit,
the bridge output voltage falls to a null and the HV relay
will become de-energized to open its contacts 8 and 9
and de-energized the complete circuit.

SERVICING PROCEDURE

Power-Off Checks (With line cord disconnected from AC
source)

1. Be sure five conductor cable is connected to the
proper terminals. Terminal No. 1 of the rotator should be
connected to terminal No. 1 of the control box, and so on
with Nos. 2, 3, 4, and 5.

2. Hollow shaft assembly (Item #27) must have “play.”

3. Viewing from the rear, switch contacts SI-1 and S1-4
of the switch assembly (Item #116) should be closed.
Primary input contacts S1-2 and S1-3 of the switch assem-
bly should be “open” and have approximately % inch
clearance.

Power-on Checks

1. Line voltage should be approximately 117 volts.

2. Turn knob (Item #137) to extreme clockwise stop.
Rotator must turn to extreme clockwise stop and light
must turn out when rotator reaches the stop.

3. Turn knob to extreme counterclockwise stop. Rotator
must turn to extreme counterclockwise stop and light must
go out when rotator reaches the stop.

4. Switch assembly contacts S1-2 and S1-3 should make
solid contact and S1-1 and S1-4 should be open while
knob is being turned.

NOTE:

If light comes on bright, but rotator does not turn when
knob is released, or if unit operates intermittently, check
friction spring. Tighten one notch. Early models had one
spring. Later models have two springs. Check this or these
springs in case of difficulty. (See Fig. 67).

\

T

FRICTION
SPRING

Fig. 67. Friction Spring Adjustment—Model C-225.
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RESISTANCE CHECK CHART

Ohmmeter used to check installed rotor from ground.
1. Five-conductor cable disconnected at control box.

2. Measurements taken with a V.T.V.M. Readings will
vary due to lead length, accuracy of meter used, etc.
However, readings obtained should indicate if the trouble
is in the rotor or cable even though readings are not
100% accurate.

Lead #1 to Lead #2—2.5 ohms plus lead resistance.

Lead #1 to Lead #3—2.5 ohms plus lead resistance.

Lead #1 to Lead #4—Inf.

Lead #1 to Lead #5—Inf.

Lead #2 to Lead #3—S5 ohms plus lead resistance.

Lead #2 to Lead #4—Inf.

Lead #2 to Lead #5—Inf.

Lead #3 to Lead #4—Inf.

Lead #3 to Lead #5—1Inf.

Lead #4 to Lead #5—2 ohms to 511 ohms plus lead
resistance depending on position of contact on
potentiometer, meter accuracy, and lead length.

The resistance of each lead of #20 five conductor cable is
approximately 1 ohm per 100 feet.

Example:

Checking a rotor installed with 75 feet of #20 wire,
the following readings should be obtained:
Lead #1 to Lead #2—Approximately 2.5 ohms plus
1.5 ohms (2 leads @ .75 ohms each) 4 ohms
Lead #1 to Lead #3—Approximately 2.5 ohms plus
1.5 ohms (2 leads @ .75 ohms each) 4 ohms
Lead #2 to Lead #3—Approximately 5 ohms plus 1.5
ohms (2 leads @ .75 ohms each) 6.5 ohms

CONTROL

Check continuity of leads, potentiometer, line cord, etc.,
with an ohmmeter.
Service to circuit board assembly should not be at-

tempted. Defective boards should be disconnected at pin
connectors and replaced as assemblies.

Fig. 69. Internal Components—Model C-225 Control Box.

TROUBLE SHOOTING CHART

TROUBLE
Rotator fails to operate
when knob is turned to
desired direction.

Rotator turns before
control knob is released.

Rotator turns but indi-
cator light does not
come ‘“‘on.”

Rotator turns to one po-
sition and stays there.

Rotator operates slowly
or sluggishly.

Rotator oscillates back
and forth. Light blinks.

CAUSE

If indicator bulb does not light:

Check 117 volt source.

Tighten friction spring. (See note
under “Power-on Checks").
Unit may be overheated causing
the thermostat to open. Wait
10 to 15 minutes for unit to
cool and the thermostat closes.

If indicator light is dim:

Check gear train for improper
meshing or slippage.

Replace motor capacitor (Item
No. 131).

Check hook up of five conductor
cable.

Check five conductor cable with
an ohmmeter for shorted or
open leads.

If indicator light is bright:

Check low voltage contacts.

(Adjust and tighten friction
spring—(See Figure 67).

Check for open white or red lead
to switch assembly.

Check five conductor lead and
hook up.

Replace circuit board.

If indicator light is very bright or

burns out.

Check 24 volt winding of trans-
former (Item No. 121). Re-
place if defective.

Check black lead to board.

Check switch.
Tighten friction spring (See
Figure 67).

Check bulb. Replace with #47 if
defective.

Check for open blue lead from
transformer.

Check hook up of five conductor
cable.

Check for shorted or “open” #4
and #5 lead in five conductor
cable.

Check for open or dirty poten-
tiometer (Item No. 40) in rota-
tor.

Check for open or dirty poten-
tiometer (Item No. 107) in
control.

Replace circuit board.

Check size and length of five
conductor cable. (See Figure
4).

Change capacitor (Item No. 131).

Clean potentiometer. Replace if
necessary.

Check for shorted contacts on
switch assembly (Item No.
116).

Replace circuit board.
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Fig. 70. Internal Components—Model C-225 Rotator Unit. Fig. 71. Bottom View of Model C-225 Control Box Showing
Terminal Strip.
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Fig. 72.  Exploded View of Model C-225 Control Box.

ROTOR REPAIR PARTS LIST ROTOR REPAIR PARTS LIST Continued
ITEM NAME PART NO. ITEM NAME PART NO.
Rotor Complete 9129-R 8 Part of Item 1—Motor &

1 Motor & Gear Assy. 18513-R Terminal Assy.

2 Retaining Ring 4243-H 9 Terminal Plate Assy. 9132-R

3 Gear & Pinion 3373-R 9A Gasket 9157-A

5 Screw, RHM 3429-Q 10 Screw, Binding Hd. 608-H
11 Nut, Hex 3426-A

12 Terminal Cover 9319-A



ROTOR REPAIR PARTS

ITEM

17
18
19
20
21
22
23
24
26
27
28
29
*30
21
*32
33
34
35
36
37
38
40
41

Model C-225 - Alliance Tenna-Rotor®

Fig. 73. Exploded View of Model C-225 Rotator Unit.

LIST Continued

NAME PART NO.
Housing, L.H, 14246-A
Screw, RHM 8013-A
Stop Slide 9082-A
Worm Assy. 18073-R
Spring (Ground) 9130-A
Washer, Metal 2715-H
Screw, RHM. 2298-A
Screw, Self Tapping 8622-A
Contact Spring 9315-A
Shaft Assy. 9373-R
Thrust Washer 3376-B
Bearing Collar 3987-B
U-Bolt 18291-A
Mast Clamp 18292-R
Nut, Hex, 14 x 20 8100-E
Nut, Square 3783-A
Housing, R. H. 5454-R
Set Screw, Sq. Hd. 3770-A
Hex Nut 8100-E
Clamp Plate 5456-A
Screw, RHM 3429-N
Potentiometer 9137-R
Weathershield (Green) 3375-G

#* New heavy-duty hardware. When replacing old hardware, order
complete set; i.e., (2) 18291-A U-bolts, (2) 18292-R mast clamps,
and (4) 8100-E hex nuts.

CONTROL BOX REPAIR PARTS LIST

ITEM

101

NAME PART NO.
Control Box Complete 9112-R
Circuit Board & Component Assy. 9148-R

CONTROL BOX REPAIR PARTS LIST Continued

ITEM
103
104
105
106
107
109
110
111
112
113
114
116
117
118
119
120
121
122
123
124
125
126
128
129
131
132
133
134
135
136
137

NAME PART NO.

Bulb #47 4274-B
Angle Bracket 9142-A
Screw, RHM 8026-C
Screw, Hex Hd. Self Tap 8027-A
Potentiometer, BKT & Cam Assy. 9123-R
Cam Plate Assy. 9135-R
Screw, Hex Hd. Self Tap 8027-B
Shaft & Hub Assy. 9115-R
Slider Plate 9150-R
Switch Operator 9097-A
Friction Spring 9111-A
Switch Assy. 18144-R
Screw, Hex Hd., Self Tap 8027-E
Case 9088-B
Foot, Rubber 9121-A
Screw, Hex Hd. Mach. 8026-B
Transformer Assy. 9143-R
Capacitor Clip 8903-A
Strain Relief Clamp 9125-A
Base Plate—With # 128, #126 9124-R
Line Cord Assy. 9133-R
Terminal Strip Assy. 9086-R
Screw-Binding Hd. 608-H

Screw, Hex Hd. Self Tap 8027-A
Capacitor 18061-A
Dial Face 9089-A
Screw, Hex Hd. Self Tap 8027-C
Retaining Ring 4243-B
Hub, Knob 9094-A
Screw, Binding Hd. 608-H

Control Knob 9090-A
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CHAPTER

GENERAL INFORMATION

The Alliance Tenna-Rotor® Model C-225A is an improved
exact-positioning control. The C-225A employs an inte-
grated-circuit control circuit combined with a completely
resistive electric bridge circuit for direction selection. A
direct-current bridge circuit increases the immunity of the
unit to stray from magnetic fields.

The control of this unit is operated by turning the control
knob to the desired direction. The rotor then automatically
rotates the antenna to that position. A small red light in the
lower left-hand corner indicates the antenna is moving. The
red light goes “out” when the antenna reaches the pre-
selected position.

The Model C-225A uses the same rotor as the C-225 and
can be identified by the green weathershield.

NOTE:

For location of parts in the control, see Figs. 74, 75, and
76.

Control Box—Model C-225A.

Fig. 74.

CIRCUIT DESCRIPTION

The operation of the C-225A Tenna-Rotor can be readily
understood by referring to Fig. 77. This partial schematic
shows the four legs of the bridge circuit along with the
integrated circuit (Item #101-8) and relays. The sche-
matic shows pin 5, non-inverting input of the IC, tied to a
mid-reference point of the power supply which is established
by the two 12.1K ohm resistors (Item #101-4 and #101-5).
The inverting input, pin 4 of the IC, is tied to the junction
of the 511 ohm resistor (Item #101-3) and the control po-
tentiometer (Item #107). If the control potentiometer is
rotated clockwise, its resistance is increased and pin 4 of
the IC becomes positive with respect to pin 5. If the control
potentiometer is rotated counterclockwise, its resistance de-
creases and pin 4 becomes negative with respect to pin 5.
When pin 4 becomes positive, the output of the IC (pin 10)

MODEL C-225A

which is normally at the mid-point of the power supply,
moves toward B— and current flows through the LV relay
coil and at the same time through the HV relay coil and the
470 ohm resistor (Item #101-6) to B and both relays be-
come energized. When pin 4 of the IC becomes negative,
the output of the IC moves toward B+ and current flows
from B— through the 470 ohm resistor (Item #101-7) and
HYV relay coil to B+. The LV relay coil is by-passed in this
manner; therefore, only the HV relay is energized.

Assume that the antenna is oriented to the east and the
control knob (Item #137) is rotated clockwise to the south
direction. This movement of the knob closes the normally
open switch assembly contacts SI-1 and SI-4 by means of
the lost motion of the switch operator (Item #1 13, Fig. 78).
This lost motion is approximately one degree which is just
sufficient to actuate the switch assembly contacts before the
control box potentiometer is moved,

The closing of the switch assembly contacts SI-2 and SI-3
energizes the transformer primary and applies power to the
circuit. The opening of switch assembly contacts SI-1 and
SI-4 prevents the motor from running. The clockwise rota-
tion of the control potentiometer increases its resistance, pin
4 of the IC moves positive, and both the HV and the LV
relays are energized. When the HV relay energizes, its con-
tacts 8 and 9 close across switch assembly contacts SI-2 and
SI-3. When the control knob is released after the desired
direction is reached, contacts 8 and 9 will keep the primary
circuit energized. When the LV relay energizes, LV relay
contacts 1 and 2 close and switch assembly contacts SI-1 and
SI-4 will also close, establishing a circuit directly to motor
winding A with leading current supplied through the motor
shunt capacitor (Item #131) to motor winding B. The motor
will run in a clockwise direction to rotate the antenna to the
pre-selected south position. As the rotor moves, the resist-
ance of the rotor potentiometer (Item #40) is decreased.
Rebalance of the bridge occurs when the total resistance of
both potentiometers equal the 511 ohm resistor (Item

Fig.75. Internal Components—Model C-225A Control Box.
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Fig.76. Bottom View of Model C-225A Control Box.

#102-3). At this point, pin 4 of the IC is at the same poten-
tial as pin 5; the output of the IC returns to the mid-point
of the power supply and the HV relay de-energizes opening
the HV relay contacts 8 and 9 which removes power from
the circuit.

Now assume that the antenna is oriented to the south and
the control knob is returned to the east position. The coun-
terclockwise rotation of the knob decreases the resistance
of the control potentiometer and pin 4 of the IC becomes
negative with respect to pin 5. The output of the IC swings
positive energizing the HV relay.

ar0

oB-

Fig.77. Bridge Circuit Used in Model C-225A.

The LV relay has not been energized in this manner, so
the LV relay contact blade will remain at terminal 3. When
the control knob is released, switch assembly contacts SI-1
and SI-4 will establish a circuit directly to motor winding
B with the leading current supplied through the motor capac-
itor (Item #131) to motor winding A. The motor will run
in a counterclockwise direction to rotate the antenna to the
pre-selected east position. As the rotor moves, the resistance
of the rotor potentiometer (Item #40) is increased. Re-
balance of the bridge circuit is reached; the output of the
IC returns to the mid-point of the power supply, and the
HV relay de-energizes opening the HV relay contacts 8 and
9 and removes power from the circuit.

SERVICING PROCEDURE

Power-Off Checks (with line cord disconnected from AC
Source)

1. Be sure that the five-conductor cable is connected to
the proper terminals. Terminal 1 of the rotor should be
connected to terminal 1 of the control box and so on with
numbers 2, 3, 4 and 5.

A

2. Hollow shaft assembly (Item #27, Fig. 73, Chapter
X) must have “play.”

3. Viewing the switch assembly (Item 116, Fig. 75) from
the rear, switch contacts SI-1 and SI-4 should be closed and
primary input contacts SI-2 and SI-3 should be open and
have approximately 1i¢ inch clearance.

Power-On Checks

1. Line voltage should be approximately 117 VAC.

2. Turn the control knob (Item #137, Fig. 74) to the
extreme clockwise stop. The rotor must turn to the extreme
clockwise stop and the light must turn off when the rotor
reaches the stop.

3. Turn the control knob to the extreme counterclockwise
stop. The rotor must turn to the extreme counterclockwise
stop and the light must go out.

4, Switch assembly contacts SI-2 and SI-3 should make
solid contact and SI-1 and SI-4 should be open while the
knob is being turned.

NOTE:

If the light comes on bright, but the rotor does not turn
when the knob is released, or, if the unit operates intermit-
tently, tighten the friction spring one notch (see Fig. 67,
Chapter X).

CONTROL

Check continuity of leads, potentiometer, line cord, etc.,
with an ohmmeter.

Service to circuit board assembly should not be attempted.
Defective boards should be disconnected at pin connectors
and replaced as assemblies.

TROUBLE SHOOTING CHART

TROUBLE
Rotor fails to operate
when knob is turned to
desired direction.

CAUSE
If indicator bulb does not light:
Check 117 volt source.

Tighten friction spring. (See note
under “Power-on Checks.”)
Unit may be overheated causing
the thermostat to open. Wait
10 to 15 minutes for unit to
cool and the thermostat closed.

If indicator light is dim:

Check gear train for improper
meshing or slippage.

Replace motor capacitor (Item
#131).

Check hook-up of five-conductor
cable.

Check five-conductor cable with
an ohmmeter for shorted or
open leads.

If indicator light is bright:

Check low voltage contacts.
(Adjust and tighten friction
spring—see Fig. 67, Chapter
X.)

Check for open white or red lead
to switch assembly.

Check five conductor lead and
hook-up

Replace circuit board.

Rotor turns before con-
trol knob is released.

Check switch (see Service Pro-
cedure).

Tighten friction spring (see Fig.
67, Chapter X).
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COLOR CODING - LEADS E-2
A Red £ Yallow i ,%_‘H
Al Red G Black 9 -
8.1 Red H  Blue g /_F
82  Block J  Green o N
= el ,‘&_/{H
P-3 Heavy Red : :I.::: Brown P o°
E-l  White ©  Heavy Brown
E-2  White
101
Connect To T.r:::\:“““» T~
283 On Terminal Assy “
L Tk
135
136
137
Fig. 79. Exploded View of Model C-225A Control Box.
TROUBLE SHOOTING CHART Continued CONTROL BOX REPAIR PARTS LIST
TROUBLE CAUSE ITEM NAME PART NO.
Rotor turns but indica- Check bulb. Replace with #47 Control Box Complete 18771-R
tor light does not come bulb if defective. 101 Circuit Board & Component Assy. 18776-R
“on.” Check for open blue lead from 103 Bulb #47 4274-B
transformer. 104 Angle Bracket 9142-A
105 Screw, RHM 8026-C
Rotor will not make a Check hook-up of five-conductor 106 Screw, Hex Hd. Self Tap 8027-A
full rotation. cable. 107 Potentiometer, BKT & Cam Assy. 9123-R
Check for shorted or “open” #4 109 Cam Plate Assy. 9135-R
and #5 lead in five-conductor 110 SCreW, Hex Hd. Self Tap 8027-B
cable. 111 Shaft & Hub Assy. 9115-R
Check for open or dirty poten- 112 Slider Plate 9150-R
tiometer (Item #40) in rotor. 113 Switch Operator 9097-A
114 Friction Spring 9111-A
. . i 8144-R
Check for open or dirty poten- 116 Switch Assy. 1
- : 3 117 Screw, Hex Hd. Self Tap 8027-E
ilr?)rlneter (Item #107) in con: 118 Case 9088-B
i 119 Foot, Rubber 9121-A
g it kgt 120 Screw, Hex Hd. Mach. 8026-B
121 Transformer Assy. 18764-R
Rotor operates slowly Check size and length of five- 122 Capacitor Clip 8903-A
or sluggishly. conductor cable (see Fig. 4). 123 Strain Relief Clamp 9125-A
Change capacitor (Item #131, 124 Base Plate—with #128, #126 9124-R
Fig. 75). 125 Line Cord Assy. 9133-R
126 Terminal Strip Assy. 9086-R
128 Screw-Binding Hd. 608-H
129 Screw, Hex Hd. Self Tap 8027-A
ROTOR 131 Capacitor 18061-A
132 Dial Face 9089-A
Xhe Model C-ZZSQ uses the same rotor as the Model C-225. 133 Screw, Hex Hd. Self Tap 8027-C
' resistance check chart, rotor _parts list, and an exploded 134 Retaining Ring 4243-B
view of the rotor may be found in Chapter X. 135 Hub, Knob 9094-A
For location of components of C-225A control, see Fig. 136 Screw, Binding Hd. 608-H
74, 75 and 76. 137 Control Knob 9090-A
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