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Brief History of Computing Storage 
Supplied by Kelly Ackford - sourced by Anna and Dad 

 
1928: Magnetic Tape: German 
engineer Fritz Pfleumer invented 
this method of storing information 
based on Valdemar Poulsen's 
invention of the magnetic wire. 
However, it was not actively used 
to record data until 1951 on the 
Mauchly-Eckert UNIVAC 1. 
Magnetic tape was used primarily by 
IBM computers in the 1950s. It was 
half an inch wide and wound on 
removable reels, usually between 
2,400 feet and 4,800 feet per reel. 

 
1932: Magnetic Drum: Gustav Tauschek built on Pfleumer's invention of 
magnetic tape and created the magnetic drum. It uses a ferromagnetic strip 
outside of the drum; as it rotates, it records data using electricity. 
Up until the 1960s, magnetic drums were used as the primary form of computer 
memory. This ended when core memory was invented for computers instead, as 
it was smaller and had no moving parts. 
 
1946: Williams Tube: Professor Frederick C. Williams and fellow researchers 
at Manchester University created the Williams Tube, the first random-access 
computer memory. This tube used electrostatic cathode-ray display tubes to 
hold up to 2,048 bits. 
The largest advantage of the Williams tube was that it allowed for fast 
random access, so the memory location was read and addressed directly. 
 
1946: Selectron Tube: This was an early form of computer memory from the 
Radio Corporation of America. It suffered from production issues, so for the 
most part, the Selectron tube was not available until mid-1948. 
It cost about $500 to build a Selectron tube, which hindered how many could 
be made, even though they were faster and more reliable than a Williams 
tube. 
 
1949: Delay Line Memory: Delay line memory used inserted information 
patterns to create a delay path connected back to the beginning through a 
timed amplified closed-circuit loop to allow for recirculation of 
information. 



Delay line memory used mercury because of its acoustic impedance and high 
speed of sound transmission (1,450 m/s), which allowed for a faster pulse 
than other media, like air, but limited the amount of pulses that could be 
sent at once. 
 
1949: Magnetic Core: American physicist An Wang created this pulse transfer 
controlling device. It was named after the way it used the magnetic field of 
the cores to control the current-switching in electromagnetic systems. 
This type of memory became popular in the early 1960s as a great replacement 
for both low-cost/low-performance drum memory and high-cost/high-performance 
vacuum tubes. 
 
1956: Hard Disk: This type of memory uses rigid platters that store and 
retrieve digital data as they rotate. The information is written to the disk 
through an antenna or write head that receives transmitted electromagnetic 
flux. 
The hard disk was first sold as standard in 1956 with the IBM 305 computer. 
 
1963: Music Tape: This cassette storage medium for audio was introduced by 
Phillips. It was originally intended for dictation machines, but it became 
popular for distributing pre-recorded music. 
The cassette offered great convenience over reel-to-reel audio recordings, 
even though it did not have the same quality. 
 
1966: DRAM: Robert H. Dennard invented Dynamic Random Access Memory, used to 
store every bit of information as an electrical charge in a circuit. 
The capacitor determines whether the electrons stored in the DRAM capacitor 
are considered a 1 bit or 0 bit. 
 
1968: Twistor Memory: Twistor memory was created by Bell Labs and was 
similar to core memory. It was made by wrapping magnetic tape around a wire 
carrying a current. 
Twistor memory was only used for a brief time between 1968 and the mid-1970s 
before it was replaced by RAM. 
 
1970: Bubble Memory: Andrew Bobeck invented bubble memory by using a thin 
film of magnetic material to hold little magnetized areas called bubbles 
that each stored one bit of data. 
Bubble memory had a slow access speed due to large required loops that must 
be cycled through when it is being accessed. 



 
1971: 8" Floppy: IBM created this 
data storage device that consists 
of a thin piece of magnetic storage 
medium encased within a square 
plastic wallet. 
 
The 8" floppy disk was initially 
created to load microcode into IBM 
mainframes, but it turned out to be 
faster than other drives, so they 
started selling them for $5. 
 

 
1976: 5.25" Floppy: Alan Shugart developed a newer version of the floppy 
disk that could be used in desktop computers. Since it had a larger storage 
capacity and was cheaper to make, it quickly became the standard. 
At first, only one side of a floppy disk was used, but in 1978, double-sided 
reading was introduced, which greatly increased storage capabilities. 
 
1980: CD: This optical disc was used for digital data storage. It was 
initially created for storing digital audio and could hold up to 74 minutes 
of audio. 
The idea of the audio CD came in the 1960s from James T. Russell, but it 
wasn't until it was presented to Sony in 1980 that the idea took off. 
 
 
1981: 3.5" Floppy: The floppy disk was once again upgraded to be smaller, 
and instead of an open window through which the storage medium could be read 
circular, it had a movable metal cover designed for better protection. 
IBM used the 3.5" floppy disk on their PS/2 series computers. 

 
 
 
1984: CD-ROM: Short for compact 
disk read-only-memory, the CD-ROM 
is a data storage medium that uses 
the same format as audio CDs. 
The standard CD-ROM can hold 
approximately 650 to 700 megabytes 
of data. 
 
 
 

 



1987: DAT: Digital audio tape is a signal recording and playback medium 
Sony introduced to the public in 1987. It's similar in appearance to a 
compact audio cassette, but it's half the size and the recording is digital 
instead of analogue. 
DAT's technology prevents the data from being physically edited. 
 
1989: DDS: A digital data storage cassette is a format that enables storing 
and backing up computer data using magnetic tape. It evolved from digital 
audio tape technology. 
The DDS format was modified later that year, and any tapes in the initial 
DDS format cannot be used by either DAT or DDS machines. 
 
1990: MOD: Magneto-optical discs use a combination of optical and magnetic 
technologies. To store data on the disc, the disc must be heated in regions 
with a laser to a temperature above the Curie point. 
When data is written on the MOD, the data needs to be erased, written, and 
then verified. Eventually, technology was created to directly overwrite old 
data. 
 
1992: MiniDisc: A disc-based storage device used for data, specifically 
audio data. MD Data, the computer storage version of the MiniDisc, was 
announced in 1993 but never gained the traction that the MiniDisc had. 
The MiniDisc was initially announced by Sony in 1991 and was introduced to 
the public on Jan. 12, 1992. 
 
1993: DLT: Digital Linear Tape is a standard for magnetic tape computer 
storage technology invented by the Digital Equipment Corporation. 
DLT was purchased by the Quantum Corporation in 1994. 

 
 
1994: CompactFlash: A data storage 
device using flash memory in a 
s t a n d a r d  e n c l o s u r e .  O n  a 
CompactFlash card, there is memory 
and the controller, so it can also 
be read by older devices. 
CompactFlash cards can cope with 
rapid temperature changes and can be 
swapped from system to system. 
 
 



 
1994: Zip: A Zip drive is a removable disk storage system from Iomega that 
has a set of read/write heads mounted in a sturdy cartridge. The disk holds 
more data with faster performance than a standard floppy drive. 
The Zip system introduced access protection by implementing a password to 
keep data safe. 
 
1995: DVD: A DVD is a type of modern optical disc storage. Broken down to 
its essentials, it's a faster CD that can hold video, higher-quality audio, 
photos, and computer data. It can encompass home entertainment, computer, 
and business information in a single format. 
DVDs became a successful consumer electronics product within three years of 
their introduction. By 2003, more than 250 million DVD players existed in 
homes all over the world. 
 
1995: SmartMedia: Toshiba introduced SmartMedia, a flash memory card, in the 
summer of 1995 to compete with the MiniCard and CompactFlash formats. It was 
pitched as a successor to the floppy disk. 
SmartMedia cards come in two formats, 5V and 3.3V, which are named for their 
main supply voltages. 
 
1995: Phasewriter Dual: This type of device is part of the first generation 
of optical storage systems. There is no one right way to write data onto a 
PD. 
The Phasewriter Dual was introduced by Panasonic in 1995, but it was 
replaced quickly by the CD-ROM and DVD. 
 
1996: AIT: Advanced Intelligent Tape is a computer storage device using the 
magnetic tape format based on the earlier DAT format. It has four times the 
capacity of the DAT and can only be used as a backup system. 
The AIT was developed by Sony. 
 
1996: CD-RW: A CD-RW is the rewritable version of a CD-ROM. Initial CD-ROMs 
had the data storage permanently stamped into the aluminium, but CD-RW discs 
have a phase-change recording layer and an additional layer of aluminium. 
A CD-RW disc can be rewritten multiple times, depending on the quality of 
the disc and the production techniques employed. 
 
1997: Multimedia Card: A flash memory card unveiled by SanDisk and Siemens, 
it was initially based on Toshiba's NAND-based flash memory, so it is much 
smaller than other systems. 
Multimedia cards have been superseded by SD cards but can also be used by 
devices that support SD cards, so they are still used today. 
 
1998: Memory Stick: This is a removable memory card format that Sony 
launched in October 1998 to store media for a portable device. It is 



designed to be moved from one device to another, usually a PC, so that the 
other device can receive the data from the initial device. 
Initially, the memory stick came in sizes up to 128 MB, but the size 
limitation became a hindrance quickly. 
 
1999: Microdrive: Originally, the microdrive was a miniaturized hard disk in 
the form of a CompactFlash card that IBM developed. Later generations 
created more memory and were found primarily in PDAs and digital cameras. 
Microdrives were small, hard disks that could be easily destroyed by 
vibrations and low air pressure. 
 
2001: USB Key: A USB flash drive is a NAND-type flash memory device that 
uses small, lightweight, removable storage to transfer data from one device 
to another. 
USB flash drives are also known by a variety of different names, such as 
"thumb drives" and "pen drives." 
 
2001: SD Card: A Secure Digital card is a flash memory card format based on 
Toshiba's older Multimedia Card format except with DRM encryption features 
for faster file transfers. 
SD cards are available in multiple different storage sizes and can be used 
in a variety of different devices. 
 
2003: Blu-Ray: This next-generation optical disc was designed for high-
definition video and high-density data storage. It gets its name from the 
shorter blue laser wavelength it uses, which allows more data than a DVD. 
A single-layer Blu-ray disc can hold more than 2 hours of HD video plus 
audio, and a dual-layer disc can hold twice that. 
 
2003: xD Picture Card: A flash memory card format used exclusively by 
Fujifilm and Olympus digital cameras. They come in a variety of sizes. 
The "xD" in xD Picture Card stands for "extreme digital." 
 
2004: WMV-HD: The Windows Media High Definition Video format encodes high-
definition videos using Microsoft Windows Media Video 9. 
You can do professional-grade professional video editing in Windows with the 
WMV-HD format. 
 
2004: HD-DVD: The High-Density Digital Versatile Disc was a digital optical 
format for media developed to be a competitor for Blu-ray. It was the same 
size as a Blu-ray disc and was promoted by Toshiba, NEC, Sanyo, and four 
major film studios. 
Toshiba developed both a single-layer and dual-layer capacity HD-DVD as well 
as a triple-layer disc that could offer 45GB of storage. However, they 
abandoned the format in 2008. 
 

https://www.financialforce.com/library/cloud-computing-software/ 



All new from Dreamland Software for 2021. 

This two disk package comprises what is in effect the FULL Dreamland 

Software collection. 

Based on the classic 80's film 'Wargames', your entire experience is controlled 

by the W.O.P.R computer from the aforementioned movie. 

Greetings Professor Falken. 

New titles including (of course) Global Thermonuclear War. (Ouch.) 

Retro Football Manager. (Based on the ORIGINAL 80's classic, a full soccer 

management simulation.) 

The Battle of the Mutara Nebula. (If you are a Star Trek fan, then you know 

FULL WELL what this is.) 

And the Kobayashi Maru Scenario. (Another one for the Trekkers.) 

Also included, are ALL games released by Dreamland Software since 

inception four years ago. 

The hugely successful Actual Reality. It's sequel Actual Reality II - 

Battlestar Raven And RockStar. 

14 Programs in total (Including the W.O.P.R Master Program.) 

Both disks full to capacity whilst remaining bootable. 

Full video preview available here: 

https://youtu.be/XXD1IG8-CO0 

Please note that this item is currently available for Model One ONLY. 

Model Three/Four will be available soon. (Watch for update.)







Lawrence Kesteloot has rewritten, his TRS-80 Cassette command line 

tool to support many new functions. Called “TRS80-TOOL” it is a command-

line tool for manipulating TRS-80 files. 

 

Lawrence Kesteloot has updated his “TRS80-TOOL”  to v2.3.1 

 

It runs under NODEJ, Linux, macOS, and Windows. It can be downloaded 
from Lawrence’s site or locally from the The Virtual Tape Utilities page on this 

site. 

The new version adds support for multi-file CAS files (such as CLOAD 

Magazine or Temple of Apshai) and will try to guess (and set, if you want) the 

starting address of a SYSTEM file. 

The main page for TRS80-TOOL can be found at 

 https://github.com/lkesteloot/trs80/tree/master/packages/trs80-tool  

along with instructions. 

It runs under NODEJ, Linux, macOS, and Windows. It can be 

downloaded from Lawrence’s site, the The Virtual Tape Utilities page on 

this site or right here for Windows / Linux / Mac. 

https://github.com/lkesteloot/trs80/tree/master/packages/trs80-tool
https://www.trs-80.com/wordpress/conversion-tape-utilities/
https://www.trs-80.com/wordpress/conversion-tape-utilities/
https://github.com/lkesteloot/trs80/tree/master/packages/trs80-tool
https://github.com/lkesteloot/trs80/tree/master/packages/trs80-tool
http://www.trs-80.com/wordpress/conversion-tape-utilities/
http://www.trs-80.com/wordpress/conversion-tape-utilities/
http://www.trs-80.com/cgi-bin/down-software-utilities-cass.pl?Converter%20-%20TRS-80-Tool%20v2.04%20%5bConvert%20Multiple%20File%20Types%5d(2021)(Lawrence%20Kesteloot)%5bWindows%5d.zip
http://www.trs-80.com/cgi-bin/down-software-utilities-cass.pl?Converter%20-%20TRS-80-Tool%20v2.04%20%5bConvert%20Multiple%20File%20Types%5d(2021)(Lawrence%20Kesteloot)%5bLinux%5d.tar.gz
http://www.trs-80.com/cgi-bin/down-software-utilities-cass.pl?Converter%20-%20TRS-80-Tool%20v2.04%20%5bConvert%20Multiple%20File%20Types%5d(2021)(Lawrence%20Kesteloot)%5bMac%5d






MCLZ8 – ZILOG Z80 EMULATOR IN TRS-80 MODEL III 
May 11, 2022  MicroCore Labs 

 
Update: Preliminary results indicate that the MCLZ8 is more than 15 times faster than 
the stock Z80 in the TRS-80 Model III. Stay tuned… 
 
My latest project, the MCLZ8, is a Zilog Z80 emulator which can be used as a drop-in 
replacement for the original Z80. It uses a Teensy 4.1 microcontroller board which 
contains an 800Mhz microcontroller and a small PCB to perform the voltage translation 
between the motherboard and the microcontroller. The MCLZ8’s Z80 emulation passes the 
exhaustive ZEXALL opcode test suite and the speedy microcontroller allows the ability 
to simultaneously mimic the Z80’s local bus interface. 
 
The MCLZ8 seems to work quite well as a Z80 replacement in a TRS-80 Model III where 
it runs BASIC and is able to boot from the diskette drive. I have tried NEWDOS and a 
number of games and I will test more applications in the near future. 
 
Of course the next step will be to see how much acceleration we can achieve!   If we 
eliminate cycle-accuracy, locate the RAM and ROM into the MCLZ8’s internal RAM and 
access them at the top speed of the microcontroller we should get some very 
interesting results! There have been a number of TRS-80 accelerators over its 
history, so it will be interesting to see where the MCLZ8 ranks! 
 
But for now I am happy to see the MCLZ8 working inside of this legendary computer! 







 

Two new lowercase modifications for the TRS-80 Model I 

only  $45ea! 

 

Single line descenders          3-line descenders 

Which do I need?  Micro-LC-80 requires one trace cut and two wires 

soldered (just like Tandy's old kit). 

New Gendon requires more cuts and soldering but the result is the more 

pleasing 3-line descenders.   

 

Instructions included for both.  

 

ORDER YOURS TO-DAY!  ianm@trs-80.com 



IN MAV'S WORKSHOP 

 

Model I Cassette Interface Repair 

 

by Ian Mavric 

 

 

 

The much maligned cassette interface doesn't get much space here 

devoted to it these days mainly because nearly everyone using a Model I 

has disk drives or a hard drive emulator, or most people are put off by 

the cassette system as it was historically seen as a weak point of the 

computer.  This article sets out to explain in simple terms the history of 
the cassette interface, how to repair it if it refuses to function, and how 

to make it as reliable/painless to use as possible.   

Everyone remembers that the Model I came out in 1977 with Level I 

Basic and about 9 months later was joined by Level II Basic.  For many 
people their first computer was a 16K Level II unit with monitor and a 

Realistic cassette player for storage.  Let's look at how we got here. 

 

1977: TRS-80 WITH LEVEL I BASIC LOADS AT 250 BAUD 

 

Not many people realise this these days but the original Model I loads 
tapes at 250 baud, which is even slower than one of those old-school dial

-up acoustic coupler modems.   When the Model I was designed this was 

considered an acceptable load speed, and since 4K was a typical memory 

size for the time most programs could be loaded in under 4 minutes.  
Interestingly a 16K Level I (which RS sold, but it was not very popular) 

still loads at 250 baud so very large programs could take an extremely 

long time to load, 10 minutes or more.. which is getting into C64 

territory.     



Having said that, Level I cassette loading and saving was pretty reliable.  

Like all TRS-80 cassette systems once you got the volume set properly 

Level I owners found their systems worked well as long as they were 
patient with the load times.   

 

1978: LEVEL II COMES ALONG AND LOADS AT 500 BAUD 

 

Among the many improvements with Level II was the doubling of the 
speed of cassette loading.  16K Level II being the 'standard' system it 

was seen as important to reduce cassette load times but still utilise the 

same cassette loading circuit inside the Model I.  A firmware problem 

(hard to say if its a bug per se, as it didn't stop the computer from 

loading) made Level II computers extremely sensitive to volume, so 
whereas in Level I it was fairly insensitive (anywhere from volume 6-8 on 

the CTR-41 and it would load) on Level II even being off volume by a tiny 

fraction could cause a failed load. 

To try to fix this Radio Shack devised a small circuit called XRX-III which 
took the incoming signal, and shaped it a little so the computer would 

accept it more readily.  It was a free modification and it worked pretty 

well.  Volume range between 4-5 on a CTR-80A loads most tapes 

successfully. 

 

Photo: XRX-III modification fitted to an early D version Model I 

 

Around mid-1979 the firmware was finally examined and fixed to allow 
for easier cassette loading so the XRX-III was dropped.  The computers 

with the fixed firmware asks MEM SIZE? instead of MEMORY SIZE? and 

reports R/S L2 BASIC instead of RADIO SHACK LEVEL II BASIC. 

  
These updates made cassette loading mostly reliable on Level II 

computers and so that was how the Model I was sold until it's end in 

1980.   



   

42 YEARS LATER: IT'S 2022 AND MY MODEL I STILL WON'T LOAD 

TAPES 
 

In my capacity as a repairer of TRS-80s I have seen quite a few Model I 
systems and have to say that rarely does the cassette interface fail 

altogether.  

People have contacted me to say their system won't load a tape and in 

the majority of cases it has been due to worn out or stretched tapes, or a 

worn-out tape deck playing tapes slightly faster or slow, or with varying 
speed.  Even the earliest systems with no XRX-III mod I can usually get 

to load my own test tapes from my known-good CCR-81 tape deck once I 

get the volume exactly right (usually 4.5 is a good starting point in this 

case).   
 

However these are computers which are now at least 42 years old and 

parts do fail internally.  The easy one to fix is the cassette relay which is 
a barrel made by Meko and on the board is part K1.  It's responsible for 

turning the cassette player on and off.  If it fails open then the cassette 

player is never turned on and if it fails closed the cassette player is never 

turned off.   
The quick-and-dirty way to fix this problem is just unplug the Remote 

jack from the cassette player which will allow it to run freely.  Type 

CLOAD or SYSTEM to initiate loading and press the Play button.  The 

Meko part is decades obsolete and almost impossible to find, however 
this will fix your cassette motor control problem. 

 

THE most common problem relates to the analogue audio to digital 
conversion needed to take the sound from the tape and translate that 

into 0s and 1s and place them in the computer's memory.  This is 

accomplished by Z4 which is typically a Motorola MC3401 but is better 

known by it's industry part number LM3900.  In conjunction with some 

diodes this Op Amp crudely results in successful loads.  Fortunately it's a 
readily available chip that is very inexpensive.  

 

To test it I connect a tape deck and start a long tape playing in.  From 

here I connect a logic probe and can actually hear the incoming tape data 
while checking diodes CR3,4,5,6,7.  I then check the inputs of Z4 and if 

they are beeping away check the output.  No output or a signal stuck 

high indicates a bad LM3900.  The diodes are also common 1N4148 and 

cheap to replace.  These are the only parts I've ever seen fail in the 
cassette interface.   

 



 

Photo: Cassette Interface parts.  Yellow relay, Z4 MC3401 (LM3900), and 
diodes CR3,4,5,6,7 

 

WATCH OUT FOR SLOPPY WORKMANSHIP AT TCA 
 

While I am sure it's an irregularity I did recently have an interesting time 
diagnosing a Model I which had the XRX-III modification and a 

functioning MC3401 however would simply not load a tape for love nor 

money.  The logic probe test made the right beeps and sounds and the 

whole thing was starting to annoy me.  No matter what I did I could not 

get ** in the top right corner.  I even upgraded the Roms to the latest 
version (R/S L2 BASIC) but still nada.  Could it be the XRX-III?  I've 

never seen one of those fail... Part of the installation of the XRX-III is to 

cut one trace to route the sound signal through the XRX-III board, and 

on this computer the trace had not been cut.  I cut the trace, grabbed my 
favourite test tape, double checked the volume was bang-on 4.5 and it 

loaded first try.  How could this happen? 

 

Everyone laughs at the joke about the last car built at the car factory on 

a Friday afternoon has the least care taken during assembly?  I can only 

assume someone forgot to cut the trace while building the computer at 

TCA.  How it got through QA testing is something I can't answer, but how 
the original owner never noticed or cared that their computer didn't like 

tapes is easier to explain.  A lot of Model I systems were sold with the EI 

and drives as a disk system.  It's quite probable the original owner never 

used tapes, only disk apps.   



I can only theorise that with the trace not cut the sound signal goes both 

directly and through the XRX-III board causing a delay or echo 

microseconds after each bit which confuses the cassette interface and it 
doesn't know what it is hearing, or what to do with it. 

 

WHAT ELSE CAN BE DONE TO MAKE TAPE LOADING EASIER? 

 

The same things which made using tapes less stressful back in the day 
still apply today.  A good quality cassette recorder will help immensely, 

and believe it or not some of the Radio Shack computer cassette 

recorders were better than others.  I'll go through each of them but for 

those who don't want to read all the details, stick with a CCR-81 or CCR-

83. 
 

1977-78: Realistic CTR-41:  Was actually Radio Shack's top of the line 
desktop portable tape recorder at the time.  Those that I find these days 

have problems ranging from scratchy volume control to stretchy belts, 

both of which are not conducive to reliable tape loading.  It also has a 

tone switch (HI/LO), which needs to be set to HI, and if saving a dummy 

plug (which was supplied but often lost) needs to be put into the MIC 
socket so outside noise doesn't creep in with each CSAVE.  Also the 

cassette cable which came with these has a fat 'boss' where it plugs into 

the Model I which means it only works on the Model I, it doesn't fit the 

Model III or Coco etc.  The CTR-41 is best appreciated by purists who 
want everything period correct and with new belts, new volume control, 

demagnetised playback/record heads, it can still be a decent tape deck.  

Just don't think a cruddy looking $20 one from eBay is going to be 

anything but trouble. 
 

 

 
Photo: CTR-41 cassette player from 1978 



1979-80: Realistic CTR-80: Another of Radio Shack's tape decks, it's a 

little smaller and less featured.  The most annoying thing about it is the 

lack of a Pause button.  It's better with it's belts and scratchy volume 
control than the CTR-41 but most of these I see are still too far gone for 

regular use.  Bear in mind, these had a problem which manifested itself 

as sometimes sending a pop through the record head which would leave 

a pop on the tape.  If the pop happened to be in the middle of a program 
loading it would regularly make it difficult to load.  Radio Shack offered a 

fix, and most of the CTR-80s I see have had it, but people should 

beware.  

 

  
Photo: Realistic CTR-80 

 

1980-81: TRS-80 CTR-80A COMPUTER CASSETTE RECORDER: The 

first official TRS-80 branded computer cassette recorder was the CTR-

80A, which is basically a Realistic CTR-80 with the above pop glitch fixed 

and a shiny new Radio Shack TRS-80 nameplate on it.  These were 
commonly sold with the Model III and Coco. 

  

   
Photo: CTR-80A  



 

1982-1986: TRS-80 CCR-81 COMPUTER CASSETTE RECORDER: My 

favourite because it just works.  I have been using the original that I 

bought back in 1984, still on it's original belts, no scratchy from the 

volume control, and it's not just mine.  CCR-81s I have acquired over the 
years all exhibit the same robustness.  Some look downright terrible, 

poorly stored or treated, yet they still work fine.  They came in both 

silver and white so are a good choice for any TRS-80, even looking period 

correct when connected to a Model I or III.  The eBay prices on them 

reflect their good reputation as they commonly sell for $50 or more for 
low-use units. 

 

 

Photo: CCR-81 Computer Cassette Recorder 

 

1984-6: TANDY CCR-82 COMPUTER CASSETTE RECORDER 

 

A small and popular tape deck because it was cheap and didn't take up 

much desk space.  My experience with it at the time was good and with 

the ability to flick a switch and listen to the tape load (monitor mode), I 
considered replacing my CCR-81 with one for a while.  However time has 

not been kind to these and I have a pile of them and none of them work.  

Main problem seems to be perished belt drives though I have seen other 

problems due to the cheaply-made nature of the CCR-82.  It's a shame 

because of the small footprint of the unit it lends itself to putting away in 
a drawer until you need it.  People will say you can still buy a working 

CCR-82 on eBay and while that may be the case for some lucky people, 

most will find a CCR-82 either non-working or not working well enough to 

reliably load a tape.  



 

Photo: CCR-82 
 

1988-1991: TANDY CCR-83 COMPUTER CASSETTE RECORDER 

The last computer cassette recorder.  Many people didn't even know 
these existed because they were sold during a period after which most 

people had moved over to disk drives, and so the CCR-83 was mainly 

sold to people who needed to replace a failed earlier model computer 

cassette recorder.  I have never seen one of these failed or even act 
even remotely funny.  It's smaller and lighter than the CCR-81 but given 

the huge technology leaps through the 1980s it's not surprising that the 

CCR-83 was cheaper for Radio Shack to manufacture, and cheaper for 

the end-user to buy, while being as robust or more-so than the CCR-81.  

Another plus is that they don't come up very often on eBay but when 
they do they regularly have had very little use and even NOS (New/Old 

Stock unused) from time to time. 

 

 

Photo: CCR-83 



Ian Mavric is an IT Specialist who also restores and 
collects TRS-80's and classic cars. He lives with his 

wife and kids in Melbourne, Australia. 

TAPES: DON'T SKIMP BUT KEEP IT UNDER 60 MINUTES 

 

Even back in the 1980s it was well known if you wanted to record music 

with best fidelity (playback quality) and longevity, it was a poor choice to 

go with cheap tapes.  And there was any number of brands of cheap 
tapes out at the time.  The benchmarks for cassette tape quality in the 

80s were TDK, Sony, Maxell and BASF.  If you can still find NOS tapes 

under 60 minutes in length from those brands they are still worthwhile 

using.  When I need to do stuff with tapes I still reach for a TDK.  I say 

under 60min as in theory the thinner tape used to make C90 and C120 
tapes can lend itself to stretching or fidelity loss over time.  They also 

take forever to rewind or fast forward the whole way through. 

 

What about Radio Shack's own lines of computer cassettes?   Sold as C10 
and C20 I found them to be perfectly adequate back in the day.  I can't 

speak for current day usage but if you have access to NOS tapes they 

should be good.  Being leaderless and only short they are well suited to 

computer use.  I still would roll the tape on 5 seconds from the beginning 
before CSAVEing something, which is an old carry-over from audio tapes. 

 

  
 

CONCLUSION 
 

The cassette system on the Model I can be a handful but set up properly 

with XRX-III modification or Level II ROM upgrade, and a good cassette 
recorder and quality tapes, it can be made to be reliable.  Frustration is 

part of the experience on all early cassette based computers, not just the 

Model I.   

Ian Mavric  -  ianm@trs-80.com 





One of my latest  projects for my Model 1.....combining the two Gotek 
drives I have and the FreHD into one case. Shown is the before (what I 

started with) and the results of a couple of days of 3D printing, and some 

re-appropriation of old equipment. Yes, I repurposed an old Apple II Disk 

II drive case. Now, before all you Apple II guys that are lurking around 
here in TRS8BIT have a fit, let me just say that the drive was purchased 

from eBay as non-working and they did make a ton of these things, so its 

not like its super rare or anything. 

 
Two Goteks in one sled, and the FreHD in another to make a "full height 

drive". I'm planning on mounting a small 5V Meanwell power supply 

inside the case and mounting a combo line-in/fused/lighted power switch 

on the back to make it self contained, while routing the ribbon cables out 
the back to connect up to my EI. While it does take up a slightly larger 

footprint than the original cases, I think it makes for a cleaner look. 

 

Some of you may ask, why not use a Model 1 drive case? Well, I wanted 

to be able to read the OLEDs on the Goteks without learning to read 
sideways or turning my head 90 degrees! 











Hello Dusty, 
 
I use SVI-CAS with my own Model 3 and Model 4 machines, in Generic Mode you can record from 
these machines and load said recordings back in again - I've been informed by another owner that 
the Model 1 also works with the same settings (see the table in  Appendix C of the manual). 
 
I don't provide a specific "official" menu entry for Tandy machines as there is so little 
software archived in cassette form, of that which I have found, only six programs were saved as 
a CAS format and all the rest were wave recordings. 
 
Regards, 
Duncan  





“Quinnterface” Mini Expansion Interface for 
16K Model 1 FreHD users. 

 
- COMPLETLY ASSEMBLED AND TESTED - 

This is THE perfect device for all Model 1 users who own a 16K 

Level II unit, (which is most of us!), but no Expansion 

Interface or disk drives, especially if you don't want to modify 

your M1 with upgraded boot ROM or memory upgrade. 
 

The ‘Quinnterface’, developed by J. Andrew Quinn from New 

Zealand, adds 32K RAM and auto-boot functionality to you 

FreHD. 

 

 
U.K. And Europe, contact Bas. at BetaGamma Computing.  

U.S.A. And rest of the world, contact Mav. At “The Right Stuff” 



LOOKING FOR FAST, 

INEXPENSIVE, UNLIMITED MASS 

STORAGE FOR YOUR TRS-80 

MODEL I/III/4/4P/4D? 
 

The amazing 
 

"FreHD"

 
 

 

 

 

 

-Emulates a TRS-80 hard drive, but faster than any hard drive! 

-Works with your favourite DOS (LS-DOS, LDOS, CP/M, Newdos/80 2.5) 

-Uses SD card for storage medium 

-Bonus free Real Time Clock function! 

-Designed in Belgium and proudly built and shipped from Australia 

-Kit form or fully assembled 

 

 

Order yours today 

http://members.iinet.net.au/~ianmav/trs80/ 





ASSEMBLER 
BYTES BACK 







2022 COMPETITION 

Wordle is everywhere, except on TRS-80's.  The TRS8BIT 2022 

competition aims to change that.   It has two tracks we call  

"Beauty and the Beast". 
 

"Beauty" entrants will make their own version of Wordle for the 

TRS-80.  They'll be judged on how fun and pretty they are.  It 

doesn't need to support the full dictionary so you can concentrate 

on looks.  Use whatever language you like for the job: BASIC, 

assembly, C, COBOL 
 

"Beast" entrants will tackle the problem of squeezing all 12960 

words of the dictionary into a TRS-80.  This is for assembly 

language programmers only.  The smallest blob of program and 

data will win. 

 
Download the contest.zip file for the full details (available from 

the downloads page at www.trs-80.org.uk).  It has the word 

lists and specific requirements for "Beast" entries, details on how 

Wordle works for "Beauty" entries and even a bare-bones example 

program in  Z-80 assembly to get you started. 

 
We'd be tickled pink if we get a Beast so small it'll work on a 16K 

machine.  Are you up for the challenge? 

 

Fire up the Model 1, 3 or 4.  Bring forth the awesome power of a 

Model II, 12 or 16.  Dazzle us with CoCo 1, 2 or 3 graphics.  Make 

it portable on a Model 100 or affordable on an MC-10.  Heck, if you 
write it for a Model 2000 we'll figure out how to run it. 

 

All entries will be judged by the ‘TrashTalkers’ 

and should be sent to Mav at ianm@trs-80.com  

 

Competition closing date is 21:00 hrs GMT, 24NOV22 
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The BEST in TRS-80s 
Call The Right Stuff 

 

Ask for Ian 
The number is +61 416 184 893 

 

That's The Right Stuff 
And he's in Melbourne  

http://members.iinet.net.au/~ianmav/trs80/ 


