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Collecting Pocket and Hand-Held Televisions

. Manufacturer’s drive towards portability:
Reducing the size of CRT televisions.
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CRT televisions: Initial attempts at portability.




1959 - World’s first
truly portable TV.
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You've never seen TV like Safari' Weighing a scant 155 pounds.
less than 177 tall, Safani is the world's first TV you can take
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recharger 1 built in, too! (Or save the battery
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Some interesting sets on the way to miniaturization:

Sony Micro TV 4 204UW (1964) Panasonic TR-001, 1.5” screen (1970). Sears Binoc TV 57 5039 (1980).
From Visions4 Magazine From Visions4 Magazine, Page 2. Similar to Sanyo TPM 2570.
(visions4netjournal.com/vintage- (visions4netjournal.com/page-two/)

micro-tv-color-tv/)

NS

Panasonic CT 101A, 1.5” color CRT (1984). Emerson boom box TV Zykkor 23 transistor TV, 2-inch screen,

From Visions4 Magazine, Page 2a. XLC-555 (1985) with AM, FM, & SW radio (1987)
(visions4netjournal.com/page-twoa/)



The Sony revolution:
A A

The SkinnySony.

Sony® has just put television on a crash diet personal TV. With a sharp 2" (measured diag-
with the invention of the new Watchman™ TV Itsa  onally) black-and-white picture that you'll have
mere 14" thin. all to yourself

Other “small” TVs would love to have a body Now, you can catch the 6 o'clock news
like that, but their picture tubes are just too chubby  onthe bus home. Or tunein the ball game on

On the other hand, Sony's new flat display a bank line, because with its personal ear-
picture tube is as flatasa pancake (literally), phone, you can enjoy your favorite show
malking Watchman extremely easy to hold when in the privacy of a crowd.
you're watching it. And extremely easy to slip into So why load yourself down with a
your pocket when you're not television that's overweight when you

Watch what you want, wherever you want to can travel with one that watches its /

watch it, because Watchman is the first really
INTRODUCING SONY WATCHMAN PERSONAL TV

SONY:

THE ONE AND ONLY




B FLAT DISPLAY >
PICTURE TUBE. e ledig S, N
""" Recessed  Unigue Sony design, r .
Screen  with electron gun : I 4 / o ’
beneath and parallel L g < ’
{o the screem instead !
of directly behind
**+++Electron Located inside
Beam Watchman, out of
sight during recrea-
tiomal observation; a
mark for anatomical
specialists only

""" Electron
Gun




The next big
breakthrough in

mini-CRT TVs —
the Sony Watchman
pocket TVs.




A couple of other interesting mini-CRT TV models:

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

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



The Next Revolution:

Liquid Crystal Display (LCD) Televisions

What is a liquid crystal??

* Aliquid crystal is (usually) an organic compound that has:
0 the mechanical properties of a liquid,
o amolecular 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.



The Next Revolution:

Liquid Crystal Display (LCD) Televisions

What is a liquid crystal??

* Aliquid crystal is (usually) an organic compound that has:
0 the mechanical properties of a liquid,
o amolecular arrangement resembling that of solid crystals.

» Considered a fourth state of matter — with properties of both liquid and solid phase.

What is a liquid crystal display?

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.

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.




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 Lehmann, a German physicist and crystallographer.

* Coins the term fliessende krystalle (flowing crystals).
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1951
David Sarnoff kicks off research for a thin TV that can hang on a wall — “Magnalux.”
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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.”

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

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.



A Brief Time-Line of Liquid Crystal Displays

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

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

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



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 TW.

Ref: visions4dnetjournal.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 Lehmann, a German physicist and crystallographer.

o Coins the term fliessende krystalle.

“Carrots are the ancestors of flat screen TVs”




The Next Revolution - Liquid Crystal Display (LCD) Televisions

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

Seiko T-001 TV Watch (1982). World’s Epson ET-10/Seiko T102 (1984).
first device with LCD TV screen; 1 % inch . World’s first color LCD TVs.
(e-bay; and www.seiko-

design.com/140th/en/topic/51.html)



Types of LCD TVs

Direct-view LCD. Casio TV-900. Indirect-view LCD. Casio TV-300. Hybrid light source. Epson ET-10 LCD TV
(1986). Snap-on backlight panel (1984). Reflective panel can be pivoted into
was an optional extra. or out of position.



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

Casio TV-10 (1983). 2.7 in. Black & Casio EV-4500 (2003) 4 in. color LCD TV.
White, passive twisted nematic (TN) Thin film transistor (TFT) active matrix screen.
screen. 20,480 pixels. Manual Tuning. 122,920 pixels. Digital tuning.



Collecting mini-TV sets:

Determining Viability: What to look for

Bad things to see on a screen -




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

Good things to see on a screen -

Casio TV EV-200B with
auto tuning. The green

(UHF) scan line suggests

a working set.

)

1] ””""

throughout the screen.

Casio TV-400 LCD TV with auto tuning.
The snowy screen and visible channel
indicator tab suggest a working set.

ﬁ ry

Citizen TV-06TA B&W LCD TV indirect
view set. Manual tuning. The mirror shows =

chman FD20

the screen has a full raster with snow
TV showing full screen of



Collecting mini-TV sets:
Can they be fixed?

Y9ELOTT

Ml saw y£00-vydIL
11-923-G9%-1

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?

CETRN 2
AT e

B oo,

b oo i)

bl
Ao

=
=
4

. DOWN SW

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



atlas
ESR70
gold

Equivalent Series Resistance (ESR) meter

Typical ESR (Q)

100V

8200 | s400 | 4500 | 4000 | 3400 | 2800 | 2500 | 2300 | won | vece | 1300 | 100
2000 | 2500 | 2100 | 1900 [ 1600 | 1300 | 1200 1100 | ern | 740 | 620 | 520
1300 | 100 | 860 | B4n | 720 | 600 | S40 | 480 | 400 | 340 | 280 | 240
620 | 540 | 450 | 400 | 340 [ 200 | 250 | 230 [ 190 | 180 | 130 [ 110
200 | 250 | 2 | ven | 180 | 130 | 120 | 190 | osra | orsn | osa | osz0
130 | 110 [ooa [osa | 6720 | 0s0a [ o5 | 0ssa | odon | oma [ 020 | 024 |
0820 | D540 | 0450 | 0400 | 0340 | D280 | D250 | 0230 | 0160 | 0180 | 0130 | @110
0290 | 0250 | 0210 | 0190 | 0180 | 0130 | 0920 | 0.110 | 000 | 0070 | 0060 | 0.0SD
0160 | 0140 | 0.120 | 0110 | 0100 | 0080 | 0,080 | 0070 | 0060 | 0060 | 0050 | 0.040
0000 | 0080 | 0070 | 0070 | 0.060 | D050 | 0.050 | 0.050 | 0040 | 0.040 | 004D | 0.030 |
D08 | 0050 | DOSO | 00SOD | 0040 | 0040 | 0.040 | 0.040 | 0030 | 0030 | 0030 | 0.030 |
"oo4n | o04n | ooan | 0040 [ oma | 0ean | 0030 | 0o | oosn | oosn | oma | soin

Rumaembar, lowar ESR is batter. Many good capacitors will have ESR lower than shown above, thal is good.
Values (n this table are calculated from published dissipation factors for Panasonic® FR-Series capacitors from

4.TuF 1o 4T00F with vollage ratings of 6. 3VDC to 100VDC. Other values extrapolated by curve-fitting

S
10.00 1 . q‘.__\.-‘____. - _
—y - o . "‘n..‘.~ R +1
N S~ B
“‘H q e
100 e — - s —
11T U~ A ) D Y
| I . P
0.10 . - -"1-‘_ —
— === == et P = gt e = 1 Pt S
1 —— —— :h - —
1 e —
I = L i LR
0.01
1 10 100 1.000 10,000

Capacitance [pF)




Digital LCD Televisions

Portable television
| for a digital world

- « Grose Tor Use Ouring an Emangancy, Outdoor Bporting Fimnts,
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| wmmmmurg Amteory
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Teoreel
d A/V Cable

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



Digital Over-The-Air TV stations A

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
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Collecting mini-TVs:

The Chase —

E-bay
Facebook/Craigslist
MAARC

Hamfests

Second hand stores



Why collect mini-tvs?

e Interesting & Fun e |Inexpensive (usually) e Don’t take up much shelf space
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|
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Summary

CRT televisions -

» Large screen > Small screen

LCD televisions -

 Brief history of development

o Small screen > Large screen

e Repair —what to look out for

« Using analog LCD TVs in a digital age



Resources

Erank’s Handheld-3V Rages

« Read the English language summary of my Handheld-TV pages
» Take a look at the original comprehensive Handheld-TV pages
(unfortunately in German... so just dick around and, # you find something interesting, drop me = line)

« Bxplore my unique Handheld-TV picture archive

Frank Giinthér, Nu Germany

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

wNTAGE

s Y - AV B g | - |- !

Tomorrow

The TVs of Tomorrow

Vintage Transistor Televisions:
By Benjamin Cross, 2018.

Booklet by Eric Wrobble, 2006.




QUESTIONS??



Structure of a Twisted Nematic (TN) Liquid Crystal Display

Case

A light switch controlled by an
electric field. Pixel size depends
on screen resolution and size of
s screen. Can be avg 0.297 mm
Polarized Filter & i L T (~300 microns)

Polarized Filter

Color Filter

SRR

" Cover Glass b~

Liquid Crystal Layer
Polarizing Filters __ T

7

Ilustration by Steve McGuire

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



Some notable Sony CRT Watchman models

ZENITH

Sony FD-210 b&w CRT Left:Sony FD-40A b&w CRT (1985). Right: Analogous Zenith model Sony FD-280 b&w CRT (1993).
(1982). First Watchman BTO44S. Largest-screen Watchman at 4 inches diag. Last Watchman to use a CRT.
sold in US.



Some interesting Sony LCD televisions

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

Sony FDL-380 color LCD with AM/FM
stereo radio. With a 3-inch speaker, the

=
m
E
2
5
best sounding Watchman (1993).

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



SHARP e

18 8K)-0W)-
,.ﬁ & JC-TVI0(BK)-(W)-(R)
New-Life People
\_/'_—/

Sharp JC-AV1 LCD television with AM/FM
stereo radio and cassette player (1986).
From Visions4 Magazine, Page 2a.
(visions4netjournal.com/page-three/).
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5% M+548.000/
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Holy Grails

3" (Diag.) Portable Color Telev:sion —

Barely bigger than a paperback novel! Single beam picture tube eliminates
need for 2 shadow mask and generates a clear, crisp image. 68-channel tuner
receives all VHF channels plus 56 UHF stations. Audio/video inputs convert
set to high quality color monitor. AC/DC operation. 1-button color control.
Telescopic antenna. Earphone jack. Rechargeable battery pack and car battery
adaptor also included. 14°/6" (H) X 9° /16" (W) X 2'/i"(D).

Sanyo 30CTV1 Index-1 flat CRT color TV (1985) Sony prototype, flat color Watchman (1986).
(World’s first and only?) Never produced??

Both from: visions4netjournal.com/sony-indextron/



Digital Over-The-Air stations

Center of plotis 2747 Riva Rd.
Longer bars = stronger signals.

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