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CRT televisions: Initial attempts at portability.



1959 - World’s first 
truly portable TV.



Emerson boom box TV 
XLC-555 (1985)

Sears Binoc TV 57 5039 (1980). 
Similar to Sanyo TPM 2570.

Sony Micro TV 4 204UW (1964) 
From Visions4 Magazine 
(visions4netjournal.com/vintage-
micro-tv-color-tv/) 

Panasonic TR-001, 1.5” screen (1970). 
From Visions4 Magazine, Page 2. 

(visions4netjournal.com/page-two/)

Some interesting sets on the way to miniaturization:

Zykkor 23 transistor TV, 2-inch screen, 
with AM, FM, & SW radio (1987)

Panasonic CT 101A, 1.5” color CRT (1984).
From Visions4 Magazine, Page 2a. 
(visions4netjournal.com/page-twoa/)



The Sony revolution:





The next big 
breakthrough in 
mini-CRT TVs – 
the Sony Watchman
pocket TVs.



A couple of other interesting mini-CRT TV models:

Sinclair TVs from: Franks Hand Held TV pages, Part 2 – 
The Tubes (www.guenthoer.de/e-tube.htm).

Sinclair MTV-1 (1977) Sinclair FTV-1 (TV80) (1983)



The Next Revolution:

Liquid Crystal Display (LCD) Televisions

What is a liquid crystal??

• A liquid crystal is (usually) an organic compound that has:
o  the mechanical properties of a liquid, 
o  a molecular arrangement resembling that of solid crystals. 

• Considered a fourth state of matter – with properties of both liquid and solid phase.

Refs:
wikipedia.org/wiki/Liquid_crystal
wikipedia.org/wiki/Liquid-crystal_display
Cross, B., The TV’s of Tomorrow, p. 1.
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Liquid Crystal Display (LCD) Televisions

What is a liquid crystal??

• A liquid crystal is (usually) an organic compound that has:
o  the mechanical properties of a liquid, 
o  a molecular arrangement resembling that of solid crystals. 

• Considered a fourth state of matter – with properties of both liquid and solid phase.

A liquid-crystal display (LCD) is a flat panel display that uses the light-modulating
properties of liquid crystals combined with polarizers to display information. Liquid 
crystals do not emit light themselves but instead use a backlight or reflector to produce
images.

What is a liquid crystal display?

Refs:
wikipedia.org/wiki/Liquid_crystal
wikipedia.org/wiki/Liquid-crystal_display
Cross, B., The TV’s of Tomorrow, p. 1.
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• First recorded observation of the liquid crystal effect by Austrian botanist Friedrich Reinitzer.

• Reinitzer forwards his observations to Otto Lehmann, a German physicist and crystallographer.

• Coins the term fliessende krystalle (flowing crystals).
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A Brief Time-Line of Liquid Crystal Displays

1951
David Sarnoff kicks off research for a thin TV that can hang on a wall – “Magnalux.”

1968
Liquid crystal displays, using dynamic scattering technology 
(DSM), demonstrated to the public at a press conference.

1976
RCA sells  their LCD operation to Timex.

1986
RCA is sold to GE in a corporate buyout.

1962
Research into using liquid crystals to modulate light begins at RCA.



A Brief Time-Line of Liquid Crystal Displays

1988
Sharp announces a prototype 14-inch color LCD TV.

(Ref: Kawamoto, 2002, p. 495).

Sharp Corporation’s Isamu Washizuka with the
company’s 14-inch prototype color LCD TV.



A Brief Time-Line of Liquid Crystal Displays

1991
Sharp markets the world’s first commercial wall mount
flat panel LCD TV .

Sharp model 9E-HC1 full color LCD TV.

Ref: visions4netjournal.com/page-five-trinitron/



A Brief Time-Line of Liquid Crystal Displays

1888

• First recorded observation of the liquid crystal effect by Austrian botanist Friedrich Reinitzer.

• Reinitzer forwards his observations to Otto Lenmann, a German physicist and crystallographer.

“Carrots are the ancestors of flat screen TVs”

1888

• First recorded observation of the liquid crystal effect by Austrian botanist Friedrich Reinitzer.

• Reinitzer forwards his observations to Otto Lehmann, a German physicist and crystallographer.

• Coins the term fliessende krystalle.



The Next Revolution - Liquid Crystal Display (LCD) Televisions

Seiko T-001 TV Watch (1982). World’s
first device with LCD TV screen; 1 ¼ inch .
(e-bay; and www.seiko-
design.com/140th/en/topic/51.html)

Casio TV-10 (1983).
World’s first self-contained 
LCD TV. (Visions4 
magazine – Page TwoA).

Epson ET-10/Seiko T102 (1984).
World’s first color LCD TVs.



Types of LCD TVs

Hybrid light source. Epson ET-10 LCD TV
(1984). Reflective panel can be pivoted into
or out of position.

Direct-view LCD. Casio TV-900. Indirect-view LCD. Casio TV-300.
(1986). Snap-on backlight panel 
was an optional extra.



Casio TV-10 (1983). 2.7 in. Black & 
White, passive twisted nematic (TN) 
screen. 20,480 pixels. Manual Tuning.

Casio EV-4500 (2003) 4 in. color LCD TV.
Thin film transistor (TFT) active matrix screen.
122,920 pixels. Digital tuning.

The Dawn and Sunset of analog hand-held LCD TVs
Advances in LCD Technology 



Collecting mini-TV sets:

Determining Viability: What to look for

Bad things to see on a screen -



Citizen TV-06TA B&W LCD TV indirect 
view set. Manual tuning. The mirror shows
the screen has a full raster with snow
throughout the screen.

Watchman FD-20A CRT-
TV showing full screen of
Snow.

Casio TV EV-200B with 
auto tuning. The green 
(UHF) scan line suggests
a working set. Casio TV-400 LCD TV with auto tuning. 

The snowy screen and visible channel 
indicator tab suggest a working set.

Good things to see on a screen -

Collecting mini-TV sets:
Determining Viability: What to look for



Circuit board for the Sony FDL-370 
color LCD TV. There are 37 electrolytic
capacitors on the board, both Surface
Mount Devices (SMDs) and through
board caps. Here, the LCD panel and
cradle have been removed for clarity.

Left - surface mount devices     
(SMD) electrolytic caps.
Right – through-board radial 
electrolytic cap.

Collecting mini-TV sets:
Can they be fixed?



Guts of a Casio mini-TV. Note the two greenish-golden 
ELNA capacitors on the left – which are virtually always bad.

Collecting mini-TV sets:
Can they be fixed?



Equivalent Series Resistance (ESR) meter



Digital LCD Televisions

Digital Prism ATSC-710 7” LCD TVDigital Prism ATSC-301 3.5” LCD TV



Digital Over-The-Air TV stations

Each ring is 10 miles from center point.

Stations located mostly to the North and
West of Byzantium.

Ref: otadtv.com/cgi-bin/tvangle.cgi



Collecting mini-TVs:

The Chase –

• E-bay

• Facebook/Craigslist

• MAARC

• Hamfests

• Second hand stores



Why collect mini-tvs?

 Interesting & Fun  Inexpensive (usually)  Don’t take up much shelf space



Summary

CRT televisions - 

• Large screen                Small screen

LCD televisions - 

• Brief history of development 

• Small screen                Large screen

• Repair – what to look out for

• Using analog LCD TVs in a digital age



Resources

Frank’s Handheld-TV Pages 
Frank Günthör, (english.guenthoer.de) Visions4 Magazine (visions4netjournal.com)

Vintage Transistor Televisions:
Booklet by Eric Wrobble, 2006.

The TVs of Tomorrow 
By Benjamin Cross, 2018.



QUESTIONS??



Structure of a Twisted Nematic (TN) Liquid Crystal Display

Illustration by Steve McGuire

Ref: www.pinterest.com/pin/290974825943869191/
Ref: myqacorner.blogspot.com/2017/01/liquid-crystal-display.html

A light switch controlled by an 
electric field. Pixel size depends 
on screen resolution and size of 
screen. Can be avg 0.297 mm 
(~300 microns)



Sony FD-210 b&w CRT 
(1982). First Watchman 
sold in US.

Left:Sony FD-40A b&w CRT (1985). Right: Analogous Zenith model 
BTO44S. Largest-screen Watchman at 4 inches diag.

Some notable Sony CRT Watchman models

Sony FD-280 b&w CRT (1993). 
Last Watchman to use a CRT.



Sony FDL-PT222 color
LCD (~2001). The last 
Sony Watchman TV.

Sony FDL-310 color 
LCD. First color 
Watchman (1989).

Some interesting Sony LCD televisions

Sony FDL-380 color LCD with AM/FM 
stereo radio. With a 3-inch speaker, the 
best sounding Watchman (1993).



Sharp JC-AV1 LCD television with AM/FM
stereo radio and cassette player (1986).
From Visions4 Magazine, Page 2a.
(visions4netjournal.com/page-three/).



Sony prototype, flat color Watchman (1986). 
Never produced??

Sanyo 30CTV1 Index-1 flat CRT color TV (1985) 
(World’s first and only?)

Both from: visions4netjournal.com/sony-indextron/

Holy Grails



Transmitter database last 
updated on July 24, 2017.
www.tvfool.com

Center of plot is 2747 Riva Rd.

Longer bars = stronger signals.

Digital Over-The-Air stations
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