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The ASTEC UM1291-1 RF modulator is a direct replacement for the RF modulator that's inside 
the Bally Arcade/Astrocade.  It looks like this: 
 

 

 
 

One source where it can be purchased is from Electronics Surplus, here: 
 
http://www.electronicsurplus.com/astec-um1291-1-rf-modulator 
 

This document contains: 
 
1) ASTEC UM1291-1 TV Video Modulator (Board Layout) - Drawn by Michael Matte 
 
2) ASTEC UM1291-1 TV Video Modulator (Schematic) - Drawn by Michael Matte 
 
3) LM1889 TV Video Modulator - 4-Page except from National Semiconductor datasheet for the 
18-pin chip used in the UM1291-1. 
 
4) ASTEC UM1291-1 Internal Product Specification - Four pages 
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3.2.2.1 

3.2.2.2 
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AN OFFSET BeTWEEN PIN 12 AND PIN 13 WILL PRODUCE 
AN RF CARRIER AT PIN ·10 OR 11 DEPENDING ON lHE 0iANEL. 
SELECTED. RF MODULATION', IN THIS CASE, IS 

:ACHIVED WI'TH PIN :12 SET· AT A DC REFERENCE AND 
VIDEO SIGNAL APPLIED TO PIN 13. 

FEEDING· A CHR9MA SUBCARRIER THR~UGa A LEAD-LAG 
NETWORKS to PIN 1 AND 18" DEFINES A QUADRATURE PHAse 
RELAT·IONSHIP BETWEEN THESE TWO· PINS. - THESE ". '.-:'; . . . • • ~ #... . . #.- .. 
QUADRATURE PHASE AT PIN 1 AND 18 ARE DEFINED A$ 
iHE COLOR DIFFERENCE. AXES .R-~,ANO,B~Y. _A. SIGNAL 
AT PIN 2 ~R-Y) WILL GIVE A CHROMI~ANCE SUBCARRIER 
OUTPUT FROM THE MODULATO~ WITH A RELATIVE PHASE OF 

.90· COMPARED TO THE SUBCARRIER OUTPUT PRODUCED BY 
A SIGNAL AT PIN 4 (B-Y). THE MAGNITUDE OF THE 
'CHROM I NANCE -SUBCARR I ER ·OUTPUT IS DETERM I NED B Y=r-THE 
DIFFERENCE I~ DC LEVEL BETWEEN ~IN 2 AND 3 (O~, 
PIN 4 AND 3'.:WHERE PIN·3 IS DC' BIASED AT A REFERENCE 
LEVEL. THE PHASE OF THE SU8CARRIER IS CHANGED BY 
.180· WHEN THE POLARITY OF THE SIGNAL AT PIN 2 (OR 
4) IS CHANGED WI~H RESPECT TO·THAT AT PIN 3. WHEN 
SIMULTANEOUS SIGNALS EXIST AT PIN 2 AND 4, TH~ 

:SUBCAR.R IE~:' OU.TPUT. LEVEL···AND. PHASE WILL· BE- THE·, VECTOR 
SUM OF THE QUADRATURE COMPONENTS. PRQDUCED BY PIN 
2 AND 4. THIS SUBCARRIER IS INTERNALLY CONNECTED 
TO PIN 13· FOR RF MODULATION. . 

L9 AND· Cll FORM THE TANK CIRCUIT OF THE AUDIO 
SUBCARRIER OSCILLATOR. FREQUENCY DEVIATION IS 
ACHIEVED BY SWITCHING A SMALL VALUE ~ CAPACITOR TO 
GROUND. THIS IS DONE BY VARYING THE DC VOLTAGE TO 
THE ANODE OF THE VARA~TOR DIODE. . 

THE LC NETWORKS CONNECTED TO PIN 10 ANb 11 FORM~ ," 
'THE VESTIGIAL SIDEBAND FJL. TER OF CHANNEL 3 AND 4 
RESPECTIVELY. 

ELECTRICAL CHARACTERISTICS, 
. 

ABSOLUTE MAXIMUM RATINGS. 
.... 

THE MAXIMUM VOLTAGE APPLIED BETwEEN ANY PIN AND 
CASE SHOULD BE w:THIN - lSV TO +lSV. 

CHARACTERISTICS 
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3.2.2.3 

THE MODULE IS DESIGNED' TO WORK AT 2 SUPPLIES'WHERE 
ONE IS +10V -(VCC) WHILE THE OTHER IS - 'S-V (VEE) •. 
:THE Ie -GROUND -I S T I ED TO .= 5 V '\Ii"H ICE' THE "1 C SUPPL Y 
IS +10V. THE MODULATION TRANSFER CHARACTERISTIC 
WILL 6~ NEGATIVE. I.E. A P~SITIVE GOING SIGNAL 
INPUT WILL CAUSE A DECREASE IN RF' OUTPUT LEVEL. 
THE PEAK RF OUTPUT IS DEFINED WITH INPUT GROUNDEO-
COV) •. FIG 4 DEF'INES A"'TYPICAL TRANSFER CHARACTERISTIC. 
TABLE 1 DEFINES OTHER VARIOUS PARAMETERS THAT THE 
MODULATOR SHALL- MEET. " ,..:- ""' ... , .. -'" ,-

ALIGNMENT PROCEDURE 

A. CHANNEL FREQUENCY. 
_ ~~'USING 'ZERO BEAT METHOD, [1 AND -(-2 "'IS ADJUSTEb;":' 

TO GIVE 61.2SMHz·(CH3) AND 67.2SMHZ CCH4) 
RESPECTIVELY. , .. ) , ." . ,-

B. SOUND SUBCARR I ER.·' .. 
USING 'ZERO SEAT METHOD, (.9 IS ADJUSTED FOR 4;SMHZ 
SOUND SUBCARRIER FR~CUENCY. - .... ..,. '.: ~ - " 

. C. VSB FIL TER • 
.. FOR CH3,' L3 t" L4; 'Ls ARE AD'JUSTED· REF-EATEDL Y TO 

HAVE THE PASS SAND CENTRE AT ABOUT 63.S0MHZ. 
AND THE BAND EDGES AT'60MHz AND 66MHz. 
FOR CH4, L6 t L7, La ARE ADJUSTED REPEATEDLY TO 
HAve THE PASS BAND CENTRE AT ABOUT 69.S0MHz AND 
!HE BA~D EDGES AT 66MHz AND 72MHz. 
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