
BUILDING THE SUPER MICRO PART 1 

by Ian Mavric 

 
 
 Way back in 1984 an obscure TRS-80 publication called Computer User ran a 4 part series "Building the 
Super Micro" about how to upgrade a Model III into a “Super Micro”, with performance characteristics to 
out-class the then newly-released Model 41.  These series of articles by me looks at my version of a Super 
Micro, which I put together myself in my workshop, and the problems you may encounter with these 
machines which are over 25 years old now. 
 
 I started with an abandoned Model 4 that was sitting at the back of my garage, which had an interesting 
history; in 1983 a soon-to-be famous Australian novelist came to me saying she wanted to ditch her 
typewriter and buy a word processor.  I examined her requirements and miniscule budget and settled on a 
16K cassette Model 4, Scripsit-Tape version, and a Daisy Wheel printer II.  My rationale at the time was once 
she sold a few books she could upgrade the computer to a proper disk system, and that’s exactly what 
happened.  By 1988 it was a full 64K dual disk Model 4 running Super Scripsit and it remained that way until 
the mid-90s when it was replaced with a Mac.  I somehow rescued the system, and its languished unused in 
my garage ever since.  It’s a particularly early one, Cat. No. 26-1067, s/n 0000083. 
 
 Deciding on the specs was easy, referring to the old CU series, they took a 16K cassette Model III, maxed 
out its Ram, installed 4 internal floppy drives, an RS232, a CP/M board and an 80 column video board.  Since 
the last two items are already part of the Model 4s standard capabilities, I thought this would make a nice 
basis for my M4 Super Micro. 
 

 Project starts 

 
 The Model 4 was in very sad shape when I dug it out earlier this year.  It wouldn’t even power up, and I 
found the power switch had corroded internally and needed to be disassembled, cleaned and re-assembled 
(see pic).  Then the power supply started smoking from the MKT Caps immediately, the picture was shaky on 
the CRT, the disk drives didn’t want to spin, and it didn’t respond to keyboard input.  In short, it’s not unlike 
most Model IIIs and 4s you find on eBay which the seller states “worked fine when put away”. 
 
 I continued with a complete disassembly and replaced the MKT Caps on the power supply (C1, C2 and C13 
on the 65W Astec 120/240V supply2), as well as removing the HT video board and keyboard.  The HT video 
board needed its (solder covered) contacts cleaned, but at the same time since it was out I re-soldered all 
joints, as these have been known to have very hard to detect dry joints form on them.   The keyboard itself 
was VERY sad; all the keycaps had been worn shiny due to thousands of hours of typing, and of the 70 keys, 
about 50 of them showed up no response on a multi meter, requiring each of those to be unsoldered, cleaned, 
then re-soldered back in… an extremely repetitive and time consuming task (see pic).  Knut’s web site shows 
how to fix the keyboards3.  With the disk controller disconnected I was able to finally get the computer to 
start to “Cass?” prompt, with a stable picture and no smoking or other anomalies from the power supply.  
Most of the keys worked and by the end of the weekend I had a pretty good working cassette based Model 4 
again.  It even loaded a tape properly. 
 

 Max out the memory 

 
 64K for most uses for the Model 4 is perfectly adequate, but most of the more interesting later software took 
advantage of 128K or more, so I felt it an opportune time to upgrade the memory while the computer was in 
pieces, the RS kit comprises of 8 4164 DRAM chips, a programmed PAL, and a “128K Ram” emblem for the 
keyboard, and I happened to have one kit on hand.  You just install the 8 rams in the empty sockets on the 
motherboard, prize out the shunt in U72 and replace it with the PAL, and on the keyboard bezel two tabs hold 
the 64K emblem just bend them, remove the old and install the new.  Job sorted. 
 

 Those White Cables 
Those of you with Model IIIs and early non-gate array Model 4s know that inside the computer connecting 
the FDC and RS232 board to the mainboard are flimsy “Spectra Strip” connectors which have been known to 
perish with age and even if they don’t, they are just generally flimsy.  They don’t stand up to repeated 



removal/re-insertion, which wouldn’t be much of a problem if they were cheap and plentiful but Tandy hasn’t 
stocked them since 1992, and I’ve never found another supplier since, so you have to treat them very gently, 
and even then they break easily. 
 
 For years I’ve speculated that if we could just run a regular PC IDE hard-drive cable between them our 
problems would be solved.  It would be great if you have a machine that you regularly pull apart, not having to 
worry about the white cables.  I've now done one and it works. 
Here’s how I did it: I removed the board and looking at the existing connector, lever it back and forth until it 
snaps off.  You are left with 20 pins soldered into 20 holes.  With a hot soldering iron and a solder sucker you 
can clear the hole and the pin in one action, it takes about 5 min with the motherboard and about twice as long 
with the FDC (this is due to the FDC holes seeming to be a fraction smaller than the motherboard ones). 
 
 Buy a 40-pin strip header (such as Jaycar4 Cat. No. HM3212, rrp. $A0.95c), cut it in half and insert into the 
boards.  If it won’t go then the holes aren’t clear enough of solder.  Once in then solder the strip header in.  
Take an IDE cable, they usually have two connectors relatively close to each other and one down the other end.  
Cut off the long end and discard, install the short piece between the FDC and motherboard.  Modification is 
complete (see pics). 

 

 GOOD NEWS FOR MODEL 1 OWNERS 
 
 The same modification works on the Model 1 keyboard cable which is also notoriously flimsy, the IDE cable 
modification works well and you end up with a keyboard you can easily disconnect from the M1 main board 
for maintenance purposes.  Space is a bit of a premium, as the IDE cable is much longer than the original cable 
but it does indeed fit if you fold the cable appropriately. 
 

 Next time: Installing 4 Internal Disk Drives: Three 80 track DSDD and One 40 track DSDD (see pic of 

completed Super Micro) 

 
 REFERENCES: 
 
 1.  "Building The Super Micro", Computer User, February 1984 pp. 14-16; March 1984 pp. 14-18; April 1984 
pp. 36-38; May 1984 pp. 26-30. 
2.  C2 is 0.1uF Jaycar Cat. No.  RM7215 and C1 and C13 are 0.01uF Jaycar Cat. No. RM7065 
3.  http://home.online.no/~kr-lund/repair.htm 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





BUILDING THE SUPER MICRO PART 2 
 
 Last issue I talked about how I'd salvaged a rather unhappy Model 4 and was turning it into the "Super Micro" 
with maxed out memory, four disk drives, etc. in a modern-day version of the C-U series of the same name1.  
This is how I went about the repairs to give some sort of insight as to what goes into a ground-up rebuild and 
upgrade to a 25 year old computer.  I continue this month by installing four internal floppy disk drives. 
 

 2. Quad double sided disk drives for over 2.5Mb disk space 

 
 The standard Model 4 disk drives for 1983 were typical of computers of the time, being 5.25" full height, 
single sided double density storing about 184K each, and the cabinet had space for 2 of them.  Within a year or 
two full height floppy drives had made way for half height floppy drives and by 1985 double sided disk drives 
were the standard.  In some high-end computers like the Tandy TRS-80 Model 2000, they even had twin half 
height double sided 80-track disk drives2, and that is where things become interesting for us because the Model 
4 (and the Model III, 4P, and even the Model 1 (to a limit of 3 drives)) already had the hardware in place to 
work with double sided and 80 track disk drives.  Turns out all you need is to make a special cable3, make 
power splitters for 4 drives, and mount them all in the machine.  Here's how I did it: 
 

 2a. Source the drives 
 
 I decided to install three disk drives from a Tandy 2000 which are Mitsubishi M4853 which are, as stated, 80 
track double sided double density disk drives with a capacity of 720K each.  They are great because they are 
low-power consumption direct drive motors with typical Japanese over-engineering.  For the fourth disk drive I 
went to eBay and bought a Mitsubishi M4851 which is basically the same drive, except 40 track 360K capacity 
but looks the same so the finished project has a neat consistent appearance about it, not a mishmash of disk 
drives.  (That's not to say a mishmash of drives doesn't work - it does - but having all the four drives looking 
the same is prettier.)  With my four drives the system now has 2520K storage [ (720*3)+360 ] vs. the original 
368K (184*2) and around 1/2 the capacity of one of Tandy's 5Mb external hard drives4. 
 

  
  
 2b. Controllers and cable     

I went with a Progressive Computer Products FDC-III disk controller I had lying around here and it allows you 
to connect a 4 drive cable for a neat installation (see pic).  Unlike Tandy's disk drive cable, no teeth are pulled, 
so the cable has at one end a 34-way connector, then at the other end the 4 disk drive connectors spaced 
appropriately apart to connect the four drives.  I made the cable up with parts from Tandy using ribbon cable 
(cat. no. 276-9773) and 34-position card edge connectors (cat. no. 276-1564). 
 
 Alternately if you use a Tandy disk controller the cable set up is a bit different, requiring two cables, you need 
to make a cable with 2 connectors for drive 0 and 1, which connects to the TOP of the disk controller, and then 
make a 2nd longer cable which connects from the BOTTOM of the disk controller to the two top drives (2 and 
3).  You plug this 2nd cable into the bottom of the disk drive port and route it up into the case to connect to the 
other two drives. 
 
 To power all four drives from the existing two disk drive power jacks, you'll need a pair of "molex" disk drive 
power cable splitters (Jaycar5 part number PL0750) and we now have power and data connections to all 4 
drives. 
 
  At this point you need to determine which drive will be 0,1,2 and 3, and then set the drive select jumpers 
accordingly.  Drive 0 will usually be at the end of the long 4-drive cable, so you need to leave the terminator 
enabled on that drive, and remove the terminator from the other three drives. 
 

 2c. Mount the 4 disk drives 

 
 Now is where the fun starts, I'll describe my preferred way to install them.  If we take into account that drive 0 
and 2 will install in the right place using the already-existing holes, it then becomes simply a problem of 
drilling suitable holes two mount the other 2 drives.  I remove the drive towers and rule lines from top to 
bottom through the existing holes.  This gives me the vertical positioning.  I then drill large 6mm holes "more 
or less" where the new disk drives need to mount.  I then use screws with large washers, which give me a 



certain amount of back-forth-up-down movement of the drives to get them correctly into place. 
You'll notice on the top drive it can only be mounted by two screws on the left-hand tower, because the right-
hand tower is significantly shorter, so arrangements need to be made on that side so the  motors on drive 3 don't 
interfere with the electronics on drive 2.  I modified the right-side RFI shield to give drive 3 just enough 
clearance from drive 2 and it works - no shorts or other dramas... except one... 
 

  
 2d. Keep it all cool 

 
 With 4 disk drives in the cabinet it does get predictably pretty hot in there - as you know when a TRS-80 
accesses one disk drive, all of them spin up, and so a great deal of heat is generated inside the cabinet, and the 
disks feel quite warm when removed from the drive.  I solved this by installing a small 12V 80mm PC case fan 
(Jaycar cat. no. YX2512) in the bottom of the M4, powered off one of the disk drive power cables.  It doesn't 
make much noise like an A/C fan, and moves enough air around to keep temperatures under control. 
 

 Next time: Part 3: Making 80-track booting versions of popular Operating Systems 
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BUILDING THE SUPER MICRO PART 3 

 
In the last issue I talked about how to add four internal disk drives into the "Super Micro", a maxed out Model 
4 with 128K, speed up kit, RS232, hi-res graphics etc.  It's a modern-day version of the C-U series of the same 
name1.  This month I talk about how to utilise the 80-track disk drive in position #0 and boot our favourite 
operating systems: LDOS, LS-DOS and NEWDOS. 
 
 Over a beer with John Benson we were discussing the pros and cons of setting up the four disk drives in 
various ways.  My preferred system was to set up drives #0, #1, #2 with 80-trackers and #3 with a 40-tracker.  I 
reasoned that this would leave a 40-track drive free if someone sent me a regular TRS-80 Model I/III/4 disk I 
could just read it from drive #3.  In LDOS I could even use the CONV/CMD program to read disks off 
TRSDOS 1.3 disks.  John made a good point that by setting up drive #0 with a 40-tracker and the rest 80-
trackers, any OS could be booted in drive #0, even TRSDOS 1.3 disks.  My method excludes TRSDOS 1.3, but 
allows an 80-track boot disk, in which I have LS-DOS 6.3.1, Profile 4+, EDAS, ProNTO, LeScript, Double 
Duty, Hyperdrive and Pro-Wam all on the one disk.  So there are positives and negatives to either setup.  As 
you know from last months article I went with my preferred setup and so that would require 80-track boot 
disks.  Here's how you do it: 

3a. Temporarily set up your Model 4 with a 40T #0 and 80T #1 

If you only have the one machine then you'll need to set up your system temporarily with drive #0 as a 40 
tracker and drive #1 as an 80 tracker.  Since I'd already set up the Super Micro as above,  rather than pull it all 
apart again, I plugged an external 80 track disk drive into my Model 4D and made the boot disk using that 
system, then walked over to the Super Micro and tested it. 

3b. LDOS and LS-DOS 

Boot the system and format and blank disk in the 80 track drive: 
FORMAT :1 (CYL=80,SIDES=2) 
which formats a 80 track double-sided disk to a capacity of 720K, beware this take much longer than the old 
184K or 360K formatting you're used to.  Use disks rated to 96TPI double-density if you can find them, and 
remember high-density 1.2Mb disks won't work.  Then: 
BACKUP SYS0/SYS:0 :1 (S,I) 
what this does is puts SYS0/SYS on the first track of the boot disk which is where it needs to be to make a 
bootable disk.  Then: 
BACKUP SYS/SYS:0 :1 (S,I,Q=N,NEW) 
transfers everything else to the 80 track disk.  If its gone to plan, you should now be able to remove this disk try 
it in a system with an 80 track drive #0.   The process is the same for LDOS and LS-DOS.  If it doesn't work, 
you need to start again from scratch.  The important thing here is to put SYS0/SYS in the right place on the 
new disk.  Once its all working, make backups (QFB:0 :1 for LDOS or DISKCOPY:0 :1 for LS-DOS). 

3c. NEWDOS/80 V2.0 (also works on Warrick Sands NEWDOS/90) 

Since PDRIVE is the key to setting up the drive parameters, lets say that drive #1 is set up with your 80-
tracker, then the following will configure the drive parameters properly: 
PDRIVE,0,1,TI=A,TD=G,TC=80,SPT=36,TSR=0,GPL=8,DDSL=35,DDGA=6,A 
once that is done simply put a blank disk in drive #1 and issue the command: 
COPY,0,1,,CBF,FMT 
This formats the disk and then copies the files over in one motion.  The CBF part is important because 
otherwise Newdos will attempt to do a sector-by-sector mirror image copy which will not work.  Trust me, I've 
tried.  Since I'm not a big Newdos user this one had me stumped until Scott Kevill supplied me with the 
answer, so all this part of the article submitted with thanks to Scott.2 

Next time: Part 4: Finishing it off... hi-res graphics, RS232, and a speed-up mod. 
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   BUILDING THE SUPER MICRO PART 4 

 
In the last issue I talked about how to format the 80-track LDOS, LS-DOS and NEWDOS/80 boot disks for the 
"Super Micro", a maxed out Model 4 with 128K, speed up, RS232, hi-res graphics etc.  It's a modern-day 
version of the C-U series of the same name1.  This month I finish off the project just in time for its new owner 
to collect it. 
 
 Looking back through among the last issues of 80micro, and the Computer New 80 eras it was pretty obvious 
that people who were still using Model 4s still did two main things with them... communications and hi-res 
graphics.  In 2012 this seems rather ambitious given that we are all used to the internet and colourful SVGA 
graphics, but in 1989 when all we had were dial-up BBSs and the choice for graphics was CGA and EGA on an 
XT or 286 computer, the Model 4 did indeed acquitted itself pretty well.   Dial up modems were all the rage 
and in '89 2400 baud was a pretty good speed, in fact is an ideal speed for BBS work with a Model I or III, not 
just a Model 4.  And for graphics, remember back then speedy colourful animation measured in FPS didn't 
exist, nor did MPEG, AVI, etc.  so displaying hi-res pictures on the screen was a popular pass-time, and again 
the Model 4 excelled at that as well.   With that in mind, lets put the finishing touches on the Super Micro. 

4a. Installing an RS232C board 

If your Model 4 started off as a 16K cassette machine, or a single disk drive 64K or a very early dual drive 
Model 4 (before the RS232C came standard with the computer), you'll need to install one, and fortunately its 
pretty easy to do.  In fact the time to do it is when the motherboard is out and while you are installing the disk 
controller during a disk upgrade. 
The Radio Shack RS232C kit (26-1148) comprises of the board itself, a power cable and a white spectra-strip 
to connect to the motherboard.  Chances are after all these years if you find an RS232C board it might be 
missing its spectra-strip or the strips is broken and unusable - if so use the same method with gold-pin strip-
headers and an IDE cable to connect the board to the motherboard.  If the power cable is missing make up one 
which is a duplicate of the disk-controller power cable - they are the same. 
Once installed the best way to test functionality of the board is to loop pins 2 and 3 together and load up your 
favourite terminal program (mine is MAL, but many others like Lynxterm, Fasterm, and Modem 80 are just as 
good) and see if you get an echo of what you are typing on the screen then you are done, set to communicate.  
If you are interested in downloading TRS-80 software from the internet into your Model 4, I suggest you watch 
this video, which uses the RS232C port to download software from a regular Windows 7 PC: 
http://www.youtube.com/watch?v=EM_SjUpGX5k 
 
  
 

4b.High resolution graphics board 

History: High resolution graphics for the TRS-80 started with a very expensive kit by Radio Shack for the 
TRS-80 Model III (cat no. 26-1125).  It had very little hardware support and was super expensive, so not many 
were sold.  I have one in my Model III and it comprises of a large add-on board with 32K of graphics memory, 
and a CRT controller chip.  In terms of complexity its fascinating because its designed as a add-on for a 
motherboard which wasn't designed with a hi-res graphics addition in mind at design stage.  Only one program 
from Radio Shack properly support it: Dow Jones Market Analyzer  (cat. no. 26-1606) and I recommend 
people to have a look at that program if they get a chance.  A non-Radio Shack program which made good use 
of the Model III hi-res graphics kit was xT.CAD by Microware.  Again, well worth a look. 
 
 When it came time to design the Model 4, Radio Shack had decided to design its motherboard for easy fitment 
of a hi-res graphics board, this also meant the graphics board could be designed and made much more cheaply 
than the Model III kit, sold for less and hopefully sell many more of them than the Model III version.  Software 
support of the Model 4 hi-res board (26-1126) is therefore much better, and its backwardly compatible with the 
Model III board (when the computer is operating in Model III mode) which means those software packages 
which run on the hi-res Model III also run on the hi-res Model 4. 
 
 To install the board its really simple, open the Model 4 in the usual manner and turn it around so you are 
looking at the motherboard. 

Model 4 (non-gate array 26-1068 and 1069): Locate a long DIL connector marked J10 (down in the lower 
left-hand quadrant of the motherboard) and remove the jumper joining pins E14/15 together.  Insert the 
graphics board into J10 and you are done. 

Model 4 (gate array 26-1068A and 1069A) and 4D (26-1070):  On the gate array Model 4 and 4D there is a 



jumper on long DIL connector J12 joining pins 16 and 18 together - remove that jumper and install the hi-res 
board onto J12 and you are done. 

Model 4P (all models non-gate array 26-1080 and gate array 26-1080A): Locate long DIL connector J7, 
and jumper E4/E5 and remove it.  Install the hi-res board onto J7 and you are done. 
 
 The quickest way to test the hi-res board is with Tandy's Model 4 diagnostic package which can be 
downloaded from David Cooper's web site2. 
 

  
  
 4c. Quick'n'dirty speed-up mod for early Model 4s 

 

 In an issue of Sydtrug News3 they mentioned how to make early Model 4s run up to 16% faster by carefully 
removing the PAL chip in U3, bending pin 7 out sideways so it doesn't go into the socket, and re-inserting the 
PAL chip into U3.  What this does it takes away the wait-state which makes the Model 4 mode run at approx 
3.37MHz.  We know the Model 4 is supposed to be a 4MHz machine and by taking away this wait state the 
computer speeds up to a proper 4MHz. 
Note: this only works on early Model 4s, of those I've tried it on about 1 in 4 doesn't work, so try it and see, if 
the computer doesn't start, or runs unpredictably, just bend the pin back and return the computer to normality. 
 
  

  Lets make the Super Micro even more super: add a hard drive 

 
 Around the time the 2nd part of the Building The Super Micro series was published, a gentleman approached 
me saying it was just the sort of computer he'd been looking for and was keen to buy it.  Like a lot of TRS-80 
enthusiasts, he saw the potential to install four drives in a Model III or 4 was always a possibility, but had never 
gone to the trouble to research the requirements and proceeded to complete the project.   A deal was eventually 
cut and the computer was picked up by its happy new owner.  A few weeks later he contacted me again and 
said he'd always wanted a hard drive on a TRS-80 and wondered if I had any on hand to sell. 
 
 As luck would have it one showed up in eBay.co.uk and with the help of our very own Dusty, when I won the 
auction and had it sent to Dusty who would look the unit over for me, and then send it on to me in Australia. 
 
 The TRS-80 Primary hard drive comprises of 5 parts: 1) the Tandon MFM hard drive itself, 2) the controller 
(HDC), 3) a power supply from a Model 4, 4) the front panel assembly, and 5) the box which holds it all and 
integral cooling fan.  On the side of some of the Tandon MFM hard drives are a couple of "G-force" sensors.  
They turn red if the hard drive has been subject to enough force (ie. dropped) to damage the platters or heads.  
Basically if they are red then its a pretty accurate indicator that the hard drive itself damaged, or if it does work 
it won't work for long.  I had Dusty check for this condition and the sensors had turned red.  I explained how to 
remove the hard drive (unplug its cabled, unbolt it from the chassis, and clip the three wires) and the resulting 
"empty" TRS-80 Primary hard drive is now 1/2 its original weight and much cheaper to send to Australia.  I 
waited patiently and six weeks later the unit arrived in my Melbourne workshop.  Thanks again to Dusty for his 
help. 
 

 MAV MODIFIED HARD DRIVES 101 

 
 TRS-80 hard drives are one of the most misunderstood and powerful pieces of hardware... they were very 
expensive at the time, and not many people know properly how to make them reliable.  They were not even that 
reliable back when they were new, but that was mainly due to the quite variable QC at Tandon with their MFM 
hard drive units.  They were questionable back in the early 80s, and downright untrustworthy by 2012.  To 
make a reliable TRS-80 hard drive that Tandon has got to go.  It also helps if you buy the right hard drive for 
the application. 
 
 There are two types of hard drive, a Primary and a Secondary.  The Primary, as the name implies, comes first.  
It has the HDC inside it and you always need one of these and only one in the system.  Tandy's solution for 
people who needed more hard drive space was the Secondary hard drive.  It doesn't contain the HDC, it only 
has a smaller power supply (a 35W one from a Model III as it happens), and is daisy chained to the Primary.  
You can add up to three Secondary drives to a TRS-80, but you must have a Primary drive to start with.  You 



cannot add a Secondary drive to a TRS-80 on its own and make it work.  It won't.  I'm stating this clearly in 
case you have an opportunity to buy a Secondary hard drive, as they are often cheaper than Primary hard 
drives, but you need the Primary, as a minimum, to get a TRS-80 Hard Disk system up and running. 
 
 The power supply in a TRS-80 Primary hard drive is a Model 4 power supply and as such suffers from the 
same ailments as those fitted to a Model 4, namely that the filter capacitors crack up and smoke out and they 
get dry solder joins around the output connector.  Before I even start one of these hard drives up I replace Caps 
C1, C2 and C13 and re-solder TB1 and TB2 with a nice hot soldering iron.  On the subject of the power supply, 
if one comes from the USA which has a 120V unit it can be replaced with a 240V one by simply dropping it in 
but be aware of the case-cooling fan, its also A/C operated and the 120V version will blow up if 240V is 
applied to it.  As a rule of thumb, if you are upgrading or downgrading the power supply in a TRS-80 hard 
drive, do the same with the cooling fan. 
 
 The front panel has lights for Activity and a switch with internal light for Protecting the contents of the hard 
drive.  In their wisdom Tandy decided to use small incandescent globes which can be quite annoying to find 
when the blow.  I have found that you can replace the globes with green or red LEDs but you quickly find there 
is way too much current and the LEDs burn out after a couple of hours of use, so install in series with the LED 
a 120ohm 1/2W resistor and it will work perfectly. 
 
 Finally, the Tandon hard drive itself, it can be replaced with most MFM hard drives if you know what to do 
with those three wires soldered to the Tandon hard drive.  Rather than re-invent the wheel, all the information 
needed to put the wires in the correct places on the HDC board are contained in an article by Roy T. Beck in 
CN804.  For recommendations on which MFM drives work best in the TRS-80 hard drive, I find most half-
height 5.25" MFM and all 3.5" MFM hard drives work very well, a big improvement over the ancient 5.25" 
MFM hard drives, the newer drives have larger disk capacity, quieter operation and quicker track-to-track 
stepping.  It makes an already fast device even faster.  If you are looking for a list of good (and bad) vintage 
MFM hard drives I suggest you check the Red Hill web site5. 
 

 SOFTWARE MAKES THE MOST OF ALL THAT SPACE 
 
 Tandy had Logical Systems Inc. write software drivers for their TRS-80 hard drives.  In the Tandy "universe" 
hard drives are one of two capacities: either 5Mb or 15Mb.  So the plain drivers will treat all hard drives as 
either 4-head 153-cyl (5Mb) or 6-head 306-cyl (15Mb).  What happens if you install say a 44Mb hard drive 
using Roy's Three Wires modifications and attempt to use the Tandy drivers?  You get either 5Mb capacity if 
you use TRSHARD3/DCT or 15Mb capacity if you use TRSHD15/DCT.  That sure is a waste of space if you 
have a much larger 44Mb hard drive installed.  What we need is a driver which allows us to input our own 
numbers of heads and cylinders.... then we could use any hard drive to its maximum capacity.  Fortunately 
Misosys had the same thing in mind when they wrote RSHARDx, a hard disk drivers package for Model III 
and 4 computers running LDOS 5.3.x and LS-DOS 6.3.x   You can find RSHARDx on Tim Mann's web site, 
and the comprehensive manual is also there6.  I have used this package on all hard drives I restore and sell since 
1992. 
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