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RADIO-ELECTRONICS

VD-1 by Ramsey

SUP “R” MOD I, cables and switch included

RF-1 RF modulator

MODEL E & P

RFVM-1 sold by Vamp and Quest Electronics

VIDEO
MODULATORS

‘If you are into VTR’s, TV games, home computers and TV
modulator must be used to feed modulated RF to

FRED BLECHMAN K6UGT

IN THE LAST TWO YEARS FOUR “NEW” ELECTRONIC PRODUCTS
have been introduced into the consumer marketplace—video
games, video cassette recorders, video cameras and home
computers. While these products have becn available in some
form for several years, their design finally became practical
enough for consumer acceptance. Coincidentally, each product
uses a video display for its output. A TV screen is essential for
playing a video game or watching a video recorder, and most

home computers use a video display for the readout, although

printers can also be used. Video cameras, long used for closed-
circuit security and surveillance systems, are growing in popu-
larity now that video cassette recorders are available for making
home movies, and, of course, cameras also use a video display.

Two basic methods make the video signal visible on a picture
tube. The most efficient method is to feed the video output of a
game, camera, video recorder or computer directly into the
video amplifier of a video monitor or TV set. Since most TV sets
require rewiring to provide direct access to the video amplifier
(and those with a hot chassis can create a dangerous shock
hazard), video monitors have generally been used. However,
when home video games became popular, it was obvious that the
public would not care to buy a special monitor to play the games.
Therefore, an old video camera technique was revived—generat-
ing an RF signal on an unused TV channel and modulating it
with the video signal! By connecting the modulated RF carrier
to the antenna terminals of a standard TV set, you could watch
the game by simply tuning to the unused channel.

In the beginning, video game manufacturers, to avoid inter-
fering with VHF signals, created carriers in the high UHF band.
Shielding problems, signal instability with temperature varia-
tion and other design considerations caused the shift to VHF
carriers modulated by the video signal. Several million video
games were sold (some for as little as $25) complete with built-
in video-modulated RF oscillators. The Federal Communica-
tions Commission (FCC) then cracked down on the manufac-
turers, requiring them to test units to rigorous specifications
before type approval was issued, in order to try minimizing the
spurious radiations being generated to neighboring TV sets—or
even to other sets in the home!

With technological advances taking place in the game field,
microprocessors and dedicated integrated circuits (IC’s) be-
came commonplace among experimenters. Home computers
suddenly blossomed from garage and basement labs to full-
blown manufacturing plants. Experimenters and hobbyists
found an increasing need for some means to couple the video
output of their devices to a display. Video monitors have
remained a low-production item and are therefore high-priced.
TV set manufacturers have not recognized the sales advantage
of adding a switch and jack to-existing designs to allow direct
video input. Therefore, there has been a steadily increasing

turn yourTVinto
a video monitor

cameras in security and surveillance systems, a video
TV set used as monitor. Here’s what modulators are about.

market for a separate video-modulated VHF oscillator that
allows the owner of a video game, camera, recorder or home
computer to use the device with a standard TV set.

These VHF oscillators have many different names: RF modu-
lator, VHF modulator, RF oscillator, video-to-TV interface,
video-to-RF modulator, etc., but in this article we will use the
general term of “video modulator,” even though this is techni-
cally incorrect. (The device is not modulating the video—it is
being modulated by the video!) Some manufacturers have
sensed the need for this device among hobbyists and experi-
menters, and the Comparison Chart shows 14 video modulator
sources. Many of these devices (and maybe others) are available
at computer shops.

Figure 1 shows a simplified block diagram for a typical video
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FIG. 1—BLOCK DIAGRAM OF VIDEO MODULATOR.

modulator. The video signal from the camera, computer, record-
er or game should be the standard NTSC (/Vational Television
System Committee) format used in the United States, Japan,
Canada and Mexico. This means that the picture carrier is
modulated so a decrease in scene brightness causes an increase
in output power. This is known as negative modulation polarity.
With negative modulation polarity, the picture content may
vary the transmitter output power from 15% for white level to
75% for black at the blanking level. The horizontal sync pulse
rides atop the blanking pulse—extending into the blacker-than-
black level at 100%. The tunable VHF oscillator generates a
sinewave on a locally unused TV channel; this sinewave signal
becomes the carrier. In the mixer, the video signal amplitude-
modulates the VHF carrier with negative modulation polarity.
This modulated VHF carrier connects to the antenna terminals

Model 1-7 RF modulator

VIDEO CUBE 5500-R from Delta Electronics

PXV-2A Pixe-Verter

E & P video modulator
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E. COMPARISON CHART — VIDEQO MODULATORS of a standard black-and-white or color TV set. When the TV set blocks any RF on the video-input line, yet passes the video
g i PERFORMIANCE SOFTWARE is tuned to the VHF carrier frequency, the information signal on to diodes Dl. and D2. This video signal effectively
PRICE BUTELS = =T [ siGNAL ﬁ!ﬁﬁ contained on the video signal is displayed conventionally. For biases the diodes, allowing them to conduct or block the carrier
‘ ()00 CHANNLL RO b, 1= g E SOURCE | =1 | 28 most units tested, a TV antenna switch or a balun transformer signal, thus modulating the carrier. For example, as the video
! [ E’ E = E = E 2|« % ;5. E E @ (75 ohms to 300 ohms) is needed for connection to the TV signal amplitude goes posi_tive, pz is forward-biased toward
: 2 2s|2|al2 EE‘; E|lE|5 g Elzlg|e antenna terminals. ground, so the carrier amplitude is decreased. However, as the
= Zal|z|d|8|elehE % ] ElolelElE = E’ SHIPPING video signal goes negative, and grows even more negative to the
MANUFACTURER 2 z E %5 E;E =B 8| E|Z|5 = E }\Nl!l Evaluating the modulators sync level, D2 cuts off and the maximum carrier amplitude
mSTgiillauTnn wopeL | 2| 2 |2|3]als5|s|B |S|E|Z|3E|=|5 SEEEEEREEE REMARKS Bob Buckner, an (ei:lel(itronics CDnSllt‘lt&iilt’dbUilt all thf, kit ur%ts &mhinu? the d}l:')fclvmtiagi] drop) pfssn.:sléhtrl?uigh Di \t/c;-[[]{:'l—RS.
reported on, and did the majority of the data compilation. He erefore, white-level video signals yie e lowes carri-
ADVANGED COMPUTER PRODUCTS "obu- A i AE'E;"{E&;{'IST“A)N('SUH' an% I did the comparative testing together. Gene Hill, co-owner er output, and sync pulses are the highest, as shown in Fig. 1!
B0 BOX 11920 Lares | S g &l 55|28 P AN TN AN qureuT inverTeD. of UHF Associates, provided most ot the units for building and ;
Rt T mgrﬂ SeE B testing, with the understanding that the “chips fall where they Comparison chart
may” in the evaluations. (As it turned out, the two UHF Asslg- i The s.ourcegil prices and shiptping ifnforina]t\i;m shho;g];gin;:e
! ciates units were outstanding, and the reader will have to take omparison Chart were correct as of early March, . The
?EII;V!‘:AI-':%I;I\[:: e PO wc;l‘ll?f 12 IV 9-20 NN 25| G| Y | Y |N ?:TE.PI;%(Q:Acﬁg'g%cﬁAAfoGE' my word that my objectivity was not influenced by the coopera- output channels and supply voltages are those specified in manu-
SAN JOSE, CA' 95128 LAIEE TUNING WAND INpLDES: tion of UHF Associates!) facturer’s literature. Some units might be tunable beyond the
Twelve different video modulator designs were examined for specified channels. The supply voltages are all positive, except
P"V‘E%A 850 NANANAVIE AL wlnl 2 a0l £ |y |y [y |SHIPPING: POSTPAID. NEGATIVE this article, although some were available ‘from more than one fgr A'FV’S Pixe-Verter, 'which 'rcquires_ a negative vo!.tagc. The
ATV RESEARCH el ~65 SUPPLY VOLTAGE REQUIRED. source. Each design was different in circuitry, layout and video input on those units designated in the chart with a “Y”
B:}\TFGAT’:D;TR\%DEWQS\;:;1 P’;'I‘;‘é?ﬂ S A/ - wlnl@ o el e iiaugr[llaﬁ:ctﬂlsJTE%A|n cc_)mponents, although some similarities existefl. Two sources (for “sts”) consists of a small potcntiorgeter, usually wi.th a
PLEXER | : distribute the E & P unit: Formula International, Inc., and screwdriver slot for adjustment. I\ﬁgstb u.mtsl c}o not ha}‘;e video
, Godbout Electronics. Although this was the least expensive input or VHF output connectors, this being left up to the user’s
CALIFORNIA INDUSTRIAL el v % SSBPELN&%;EE%?E%%E%TAx' assembled unit, it appears to be wired for a positive-sync, video discretion to suit a particular application. Those units that do
Bz RON LI REMOD- | — iz N D) - A i ‘{"!,';:#_“&5,\“?‘; RF CONNEGTOR input signal, since we could not receive anything except a nega- have connectors use standard RCA phono jacks, except for the
10BRANGE, CA S0 ULATOR INCLUDED. tive picture that would not synchronize with the TV. Inverting Vamp unit, which has one F-59-type RF connector supplied
the input video signal with a properly biased transistor circuit with the kit. .

SHIPPING: POSTPAID. would probably allow this unit to be used with a standard TV The performance parameters were judged based on compari-
oAk LA ViDEo- | 1395 it 512 N n|a 2| Bf % | [y [ MO BEBARH R TAL set. However, this was not tried. sons with other units. The peak-to-peak video voltage was
AMESBURY, MA 01913 CUBE CIRCUIT — SEE TEXT. Figure 2 shows the schematic of the UHF Associates model measured using an oscilloscgpe;; with the “mlinimum” standtrld

being that point below which the picture quality was noticeably

SHIPPING: POSTPAID WHEN 15-12 533119. affected. For those units with a listed voltage range, the test was
ELELTRON|GSYSTEN 05107 o it PAYMENT SENT WITH ORDER. Yne . conducted at the minimum voltage.

BUALINGAME, CA 94010 Ei.&nTﬂDD\'\'- oo / 12VAC Al 5 ) o ',;h'}?ﬁﬁ%ﬁéﬂff & C5 L1 Gt 2 Since a video modulator might be operated in or near a
' o g‘_‘%‘J_NU disil ot computer terminal, each modulator was used to display a color
= = signal while near a Radio-Shack TRS-80 computer, and the
FORMULA INTERNATIONAL, INC. il E’,{'f*’;“Eg A‘SE“&EE\'}?F bR HZ:.L. ) interference from the computer was evaluated. In many cases,
12603 CRENSHAW BLVD, el — J B:8.3 v D@ 24) P [N (Y] N min. ORDER: $10. 8.2K< 2 the interference was hardly noticeable, even though most units
il i (E&F)* OUNEUMeERREReate BT @ 10pF VIB:ED were unshielded and clip leads were used for making some
01 DIODE connections. Probably if shielded wire and connectors are used
C4 wmle < RF-NPNg and a metal enclosure is placed around each unit, the RF inter-
g‘.t‘\'ilif.e?h\?: i?;ﬁ:ﬂmumcs ?JJF.R,I'IPUDR_ = i 5-6.5 N Y@ 24 DocuENTATIN %:tpelahég.:fﬁﬁg BhTAX. 05 T 4?'31: < R4 Gg_‘ ference from the computer would not be a problem.
HLELLIES (ERE} &I‘.E'IF:I\}'I\‘IEE' HUTRUTARKERTE S SBERCALE T ApE gggﬂ#ﬁaﬁrn The most difficult judgment involved was that of picture
& quality using a black-and-white video camera and a color TV
TV-1 SHIPPING: $1.25. VIDEO INPUT = video signal. The camera was an FS II from Advanced Video,
JADE;DOMEUTEREROUNCTS Ml GaL RERADD FATAL @ and all the negative-sync-output modulators provided good to
LAWNUALE. £ 50260 revivison| V| o Lk i e o 1 & élanEngTuumFlTpfssumTesn R5 g RB : excellent resulgts, cchpt for the Videocube. The Videocube
‘ ITEREALE BEAXINGLUDED 2 Ke  fRRmE = requires special matching, depending on the mating circuits, and
=+ BEAD ©F. BLECHMAN 1978 the results could probably be improveddby further refﬁncmﬁncti;
SUP "R SHIPPING: $1. ] ic di : The color video source was the video output of an
Eiggg%;ﬂ: '5:3 Twﬁrlén- ™ / i O© AL ?CLs'u?ﬁ%HAE%gﬂ?ﬁéLuusu. U ASeOaITREIMaRR: TUT sSteriite S SelectaVision video cassette recorder, and most unifs provid_cd a
i e FACE TV-1 modulator, distributed by Jade Computer Products and surprisingly good picture. in some cases, jockeying of video
TiEn SHIPPING: POSTPAID. CAL. RES. Quest. The VHF frequency is generated byla tuned Halrtlcy input level and supply voltage was requircd;dor:c t‘uneg proper-
QUEST ELECTRONICS MapL- | 895 I s NN 28 i8] & | v | | v |ADD§%TAX SEELADENMERE, oscillator circuit. Resistors R2, R3 and R4 bias the transistor, ly, however, the color and contrast we]-nl*_c [%00 . Again, ;3 lc ex_cip-
£.0, BOX 4430E {Tv-1) e LaSTRA A HES AN with tappled pr1nted—c1r01+1t ll:ldU,CtOT‘ L1 and trimmer capacitor tions wcrelthe positive-sync units, which were unusable with a
S TAGLRRR, G 8004 FULAE W ® 2 | & || v |y |E6TAX SEE VAMP MODEL RFVAA Cl forming the tank circuit. Adjusting C1 determines the standard video signal. % X
(RAVILY) g M) ' E%Hg".;%ﬁ."&é’é‘%“éﬁ.L‘é?ﬁ"ﬂ%‘a‘?' frequency. Capacitor C2 provides positive fcedbaclf from the The test'that really sepfxrated_ the men from the boys” was
tank circuit to the emitter at Q1. Capacitor C4 provides an RF when we tried to receive a;ldeS(})lmgknal frsogn a computer througg
vD-1 SHIPPING: 575 FOR ground for the base of Q1. Bypass capacitor C5, together with the TV front end! The Radio Shack TRS-80 computer was use
HAMeEVKixcTroncs nED I ey b 25| 6 | v | v | |DRPERS UNDER SIS resistor R1, filters the radio frequencies generated in the tank with each video modulator and displayed on a Midland model
glgEstE VY 14510 Moou- | LEAST EXPENSIVE KIT. circuit to prevent radiation from the power-supply lines. 15-023 12-inch black-and-white TV set. The computer produces
el The video signal enters the parallel combination of resistors 16 lines at 64 characters-per-line, and the regults were complarid
R5 and R6; this combination closely matches the 75-ohm with a direct video connection to the TRS-80 12-inch black-
:']'E'FBAS’%%?ATES TVs-100 | (B) J\/ 15-20 0 ©) 2 |®|®)|®|®| @ AuDi0 INCLUDED. impedance of most video cables. Resistor R6 is a small screw- and-white video monitor. Under no f:onditions in our tests coul.d
G Ll o dueso driver-adjusted potentiometer that is used to control the video a video modulator duplicate the clarity th;llt was obtained by this
z ; input level to mixer diodes D1 and D2. These diodes are oper- direct connection to the video monitor. This is not really surpris-
2 VAMP, INC. APV UNDER gi;’] FGR:R:ERS ated in their nonlinear region to mix the video signal with the ing when you consider that the effective video bandpass of even >
6 s vipEo | 898 U W g N B A AR 8 sl e VHF carrier. With no video input, the VHF carrier, which is a good TV receiver is no more than 4.0 MHz, while the video &
o X AL COAX & CONNECTOR loosely coupled to the mixer by capacitor C3, passes through D1 monitor is rated at 5.5-MHz maximum bar.adw1dth. G
i INGLUBED; to voltage divider R7-R8. The output impedance is 75 ohms, to Next month we’ll continue this discussion and then take a =
g NOTES: E=EXCELLENT G=-GOOD F=FAIR P=POOR Y=YES_N=-NO *E&PSTAMPED ON CASE IS ONLY IDENTIFICATION match standard video coaxial cable. As the video signal leaves detailed look at the products of each manufacturer as listed in §
< RCAPHONOJACK. (Z) NOT TESTED - SEETEXT. (3) UNITWILL NOT WORK WITH NTSC VIDEQ — SEE TEXT, VARIES WITH INTERFACE CIRCUIT. video level control R6, it encounters the ferrite bead; this bead the comparison chart. R-E o
o F-59 CONNECTOR SUPPLIED, (6) INFORMATION NOT AVAILABLE. WRITE COMPANY FOR SPECIFICATIONS, PRICE AND AVAILABILITY. i
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