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MODIFICATIONS TO SINCLAIR RADIO LABORATORIES
MODEL RANGE ANTENNA SYSTEM TYPE 20 Al
— J. Hazell —

INTRODUCTION

This system, located in the fourth floor penthouse,
Electromagnetic Engineering Section, Radio Division, was
originally installed in the spring of 1953. It was built
specially for N.R.C. by Sinclair and has performed adequately
over the years. A home-built power supply provided the necessary
voltages to drive the motors and 16:1 synchro system operating
through a converter, drove the Scientific Atlanta recorders,
whose synchro systems had ratios of 36:1 and 1:1.

After twenty years, it was decided to completely dis-
mantle, and rebuild the system with various modifications. This
work was carried out from December, 1972 and January, 1973; the
purpose of this summary is to record these modifications for
future reference. Appreciation is extended to Messrs. J. Dunn
and A. Grunwald who carried out most of the mechanical overhaul
of the units, and to Mr. L. Woods who designed and fabricated

the synchro assemblies.

GENERAL

Basically, this range consists of three main functions -
Horn Rotator, Cart Turntable and Tower Spindle - all driven by DC
motors supplied from a common power supply. Fach system provides
return indication information with its own synchro arrangement.

See Figure #1.
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HORN ROTATOR

The unit was taken out of the wall mount in the East
Wall; the limit switch assembly and auxiliary push button stations
were both discarded; the General Electric 2J55V1 selsyn generator
was removed but retained for possible future use elsewhere. Two
new Vernitron synchro transmitters, type 23TX6A, were installed
in conjunction with a gear train assembly. This assembly was
designed to convert the speed ratio of 16:1 at the end of the
gear motor counter-shaft, to both 1:1 and 36:1., This information
is then sent back along multiconductor cable to the S.A. recorders
where it is reconverted via more synchro receivers and gear
trains to drive the chart paper system at true rotator speed.

Cylinder sleeve bearings were lubricated with low temp
Lubriplate grease, as was the ring gear and worm gear assembly.

Motor and Synchro wiring was replaced; (see Wire Routing

Table #1).



ANTENNA CART AND TURNTABLE

This unit needed considerable attention; all wiring was
replaced, a similar synchro.arrangement as above was installed,
and the DC motor and associated gear-box were dismantled and
overhauled. The four wheels were removed and their bearings
cleaned and relubricated. Three of the four adjustable brake
shoes were discarded due to seized threads. A 300 watt lamp
and socket were permanently installed - in the winter time,
sufficient heat should be radiated to warm the gear-box oil.

The ten conductor slip-rings were polished and wires checked

out leading up through the central column. (Wire Route Table

#2.)

MODEL TOWER POST ASSEMBLY

A single new synchro transmitter geared for a 1l:1
ratio was installed due to limitations of conductors up through
the slip-rings; the only wiring which could not be replaced was
that from inside the slip-ring column. New connectors were
installed in the wiring leading to "Spindle" motor and synchro.

(Wire Route Table #3.)

POWER SUPPLY

A Scientific Atlanta Positioner Control Unit, Model
PC 2-33, was utilized, replacing the older home-brew supply.
Full details concerning this supply may be found in the S.A.

Manual.



INDICATOR UNIT

A Scientific Atlanta Series 4423 Unit was purchased
for this range. It consists of three indicators; one each for
Cart Truntable, Horn Rotator and Tower Spindle. Recorder chart
drive information is available from connectors wired in parallel
with the indicator unit S1, 52, 83, terminals. Ref: S.A. Instruc-

tion Manual.

INTERCONNECTING CABLES

There are three main multiconductor cables as follows:
l) 24 cond. from Control Unit to inside wall terminal;
2) 24 cond. from outside wall terminal to cart;

3) 12 cond. from Control Unit to Horn Rotator.

All of the connectors on these cables were rewired,

(See Wiring Tables 1,2,3), Figure 2.
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WIRe Routine TaBLE #1
HORN ROTATOR

MULTI-COND,

CHASSIS  WIRE REAR PANEL
TERM. COLOUR  CANNON PIN # WIRE COLOUR
N Brown 1 BLack & WHITE
POSITIONER R WHITE 2 BLue
CONTROL
PLUG T BLAck 3 RED & WHITE
J1* D BLack 4 BLack & YELLow
B WHITE 7 YeLLOW
A Brown 8 BLue & WHITE
_ C BLAck 9 Brovin
INDICATOR D WHITE 10 BLack & Rep
UNIT E Provin 11 WHITE
J2
(POLARIZATION) H  Buack 12 BLack -
G WHITE 13 Rep
F Brown 14 GREEN

* LiMIT SWITCHES SHORTED—J” & “F” JUMPERED To “L"

ROTATOR-WALL ~ WIRE TERMINAL  WIRE
CANNOMN PIN # COLOUR  STRIP COLOUR
1 Brown 1 BLAck
2 WHITE 2 BLAack
3 BLack 3 BLack
4 BLAck 4 BLack
7 WHITE 7 BLack
8 Brown GRAY & WHITE
9 BLack GraY
10 WHITE 10 ReD
11 Brovin 11 ORANGE
12 BLACK 12 Brown
13 WH1TE 13 ORANGE
14 Brovin 14 YELLOW

FUNCTION

Al
A2
S1
S2, F2
F1

R1(1:1,36:1)
R2(1:1,36:1)
Si(1:1)
S2(1:1)
$3(1:1,36:1)
S1(36:1)
$2(36:1)

DO O =

NVNODVDIZTOHh =< Wn



WIRE RouTing TABLE #2
CART TURNTARLE

PIN # AT
CHASSIS  WIRE REAR PANEL -INT. WALL BOX  CART BASE TERMINAL  WIRE
TERM. COLOUR  CANNON (24 COND) -EXT. WALL BOX  WIRE STRIP COLOUR FUNCTION
PIN # -CART CONNECTOR  COLOUR :
ELA—— M BLack A A WHITE A BLack Al
CONTROL R Brown B B BLack & WHITE B BLack A2
PLUG S BLack C C WHITE C BLack S1
J2* D WHITE D D WHITE D BLACK S2F2
A WHiTE G G BroWN & HHITE . G BLACK F1
A BLack T T BroviN & WHITE T GrAY R1(1:1.36:1)
INDICATOR C WHITE U U WHITE U GrAY & WHITE R2(1:1, 36:1)
UNIT D BrowN Vv v BLacK & WHITE ) RED S1(1:1)
giZIMUTH) E BLack W W BLack & WHITE W ORANGE S2(1:1)
_ H Brown X X WHITE X BrowN $3(1:1, 36:1)
6 Brown Y Y Brown & WHITE Y ORANGE §2(36:1)
F WriTe IDI ID| BroviN & WHITE hl YELLOW $1(36:1)
* LiMIT SwiTcHES SHORTED-"E” & “H" JumPERED TO “L“
' E E B & W 1
SHITCHED A.C. IEl IEl LACK & WHITE IE) #14 WHITE 110V HEATER Lt

IFi IFi WHITE IF| #14 BLack AC

DO -0 =

noxomxTOh=<wm



POSITIONER
CONTROL
PLUG

J2*

INDICATOR
URIT

J3
(AUXILIARY)

* LIMIT SWITCHES SHORTED-"G" & “K” JUMPERED To “L”

Wire Routing TABLE #3
CART SPINDLE

REAR PIN # AT TERM. STRIP 10 COND, MOTOR-
CHASSIS WIRE PANEL -INT. WALL BOX CART BASE CONNECTOR WIRE  SYNCHRO WIRE FUNCTION
TERM. COLOUR CANNON -EXT. WALL BOX WIRE COLOUR  SLIP-RINGS) PIN # COLOUR TERM. COLOUR
(24 COND) -CART CONNECTOR : STRIP
PIN #
P WHITE H. H WHITE H A WHITE A Orance Al
R BrowN [ I BrowN & WHITE [ B Brown B OraNGe A2
U BLack J J BLack & WHITE J C Brovin C YeLLow S1
D Brown K K BrowiN & WHITE K D Browin D YeLLow, S2,F2
. BLuE
C BLack L L BLack & WHITE L E WHITE E Biue  F1
A WHITE M M BLack & WHITE M F BLack F GrAY R1
C Brown N N Brack & WHITE N G WHITE G WHiTE R2
D WHITE 0 WHITE 0 H Brack H RED S1
H WHITE R WHITE R [ WHITE I OranGE  S2
E BLACK‘ S Brown & WHITE S J BLack J Brown S3

DO 4 DO =

O - O=<wm



SYNCHRO SELECTOR PANEL

A switching panel has been incorporated in the "control-
indicator" rack to allow the operator to select (a) the appropriate
coordinate and (b) the appropriate recorder, without having to
make any connection changes. Also mounted on this panel is the
heater lamp switch and a monitor ammeter. Since the Polar and
Rectangular recorders made by S.A. already have their own source
of Rl and R2 AC voltage, it was necessary to take only the
S1-S2-S3 information from the back of the Indicator unit, ("to
recorder" - P1,P2,P3) and feed. to the switching network. As S3
was made common in both the 36:1 and 1l:1 systems, there were
3 sets of five conductors to switch: S information from each of
the cart turntable, horn rotator and tower spindle. A three
wafer rotary switch enables the operator to select synchro
information from the range coordinate in use. This switched
information is routed to a second 3 wafer rotary switch where the

choice of rectangular or polar recorder may be made. See Figure

#3.



SYNGHRO INFORMATION SWITCHING ARRANGEMENT BETWEEN INDICATORS AND RECORDERS

COORDINATE

SELECTOR SWITCHES

Sy (1:1) RED WIRES -'D" TERMINALS

BACK PANEL CONNECTIONS

RECORDER CONNECTORS

P| — AZ - CART t=— ™ RED
P2 — POL— HORN ; n\] RD FIGURE 3
T AUX— et
o__P3 = AUX- SPINDLE i o | ‘ RED
l ] I : BLACK
S3 (1) BROWN WIRES -"E" TERMINALS ‘ |
P| — AZ - CART : l ‘ BN O GREEN
P2 — POL— HORN | ‘\.‘ BN, ll o 4
oP3.= AUX -~ SPINDLE l i | i BN \ 2 ‘:3‘ . WHITE
I ] | 17
] |
} ! : l i verow| 71
S3 (36:1) GREEN WIRES-"F" TERMINAL | RED
Py —AZ- CART 1 l I ) GREEN
P2~ POL=HORN *[Ga\' 6N | Q/_{ BLUE
o_P3 = AUX-SPINDLE | ] ! o
| ] | } BLACK
Sy (36:1) YELLOW WIRES - l'G"TERMlNALSl | /
o Pl = AZ= CART : | l . (5 GREEN
P2 — POL - HORN 19.\ | YEL / ! / o %4
P3 — AUX - SPINDLE [ [ I~ % l \ T2 3 } WHITE
o~ 0 l -—l 3 3
| . | | GREEN
S, (36:1,1:1) ORANGE wmsé ~-"H" TERMINALS l YELLOW
P} —AZ-CART | | __, ORANGE
= ~ POL- | RED
> 23; :2IRNNDLE lz\i = E | orance BLUE
P3.= = 1
| D IV
$|,5,53 INFORMATION FROM COORDINATE SW. RECORDER CHART ~ CHASSIS CONNECTORS- CANNON  AMPHENOL CONN.
INDICATOR UNITS 3 WAFER - DRIVE SWITCH 5 PIN, TYPE RWK-S5-31SL CABLE MALE
6 POLE 3W.~ 6P, CHASS!IS FEMALE TO CANNON AN 3106A-20-7P

PLUGS CABLE, MALE RWK S5 22F42
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