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THE OTARI MTR-90 MULTITRACK - an article written by John Klett, president of Singularity Enterprises, Inc..  Based in Carmel, NY with a service and repair facility in Midtown Manhattan, Singularity is wholly devoted to all aspects of technical service and support to recording studios and post-production facilities in the New York area and anywhere else that has an airport nearby.

INTRO

In the early eighties Otari introduced the MTR-90 2” 24 track machine.  There were 2” 16 track and 1” 8 track versions as well and accomodations were made for making conversion from one format to another reasonably easy.  The original MTR-90’s (called mark I’s) went through a number of changes during the model run (reflected by changes in the LOT number - the letter appended to the end of the serial number) and then the MTR-90 II machines came into existance with many improvements all around.  MTR-90 II’s had LOT number variations as well running from A to Q.  The Q Lot machines had some major changes in the transport and these were essentially repackaged in a new cabinet to mach the new MTR-100 - the MTR-90 III was born. The MTR-100 is essentially the same transport but with computer controlled self aligning audio electronics and provisions for Dolby SR in the machine.  Today, after 15 years, there are estimates that there are somewhere on the order of 10,000 MTR-90 transports of all types around the world - figure all PD format digital audio machines from Mitsubishi and Otari use that transport too.  Sales of new analog mutitrack machines have fallen off with the advent of very inexpensive digital multitrack systems.  At the AES convention in November 1996 the Otari exhibit had no analog multitracks at all on display and I saw none of their analog machines on the show floor anywhere.  The signs overhead read “OTARI - The Console Company”.

WHAT WE DO WHEN WE SERVICE MTR-90 TRANSPORTS

If we have not been maintaining a particular machine on an on-going basis - we try and go for a whole machine cleanup and rebuild or a whole transport workover.  When we go in and bandaid things we end up leaving things undone or missing things that should be taken care of and this leads to problems with warranty work so we try and avoid that and offer the customer extended warranties or service contracts as an incentive to let us do the whole machine from top to bottom.

Transport

Heads - head have to go out and be inspected and optically aligned at a minimum - this is around $100. A full relap job on all three heads, ultrasonic cleaning of the scrape-flutter idler and optical alignment of the assembly is around $580 plus whatever shipping is involved.

Motors - the reel motors may need new brushes and bearings on high mileage machines - that costs a little under $300 a motor to have done. The capstan motor costs about $435 for bearings and brushes - if the print disc or other major parts need replacing that costs an extra $590. FYI a new motor from Otari costs $3300.

Swingarms/Rollers - the rollers and swingarms are chronic problems on MTR-90's. I have not had any long term fix for these using Otari parts or Athan rollers but the Athan swingarms and MDI T/REDS do seem to offer a more long lasting solution. I have done machines with this combination that have gone years without any problems in heavy use situations. The Athan swingarms with T/RED rollers also allow for setting up the machine for 499/996 without having to slow the transport down to reduce slipping (as has been the case with Athan and Otari rollers). The Athan swingarms are $225 each and the T/REDS are $575 a pair so the set for one machine is $1025.

Labor - the transport - swingarms, rollers, motor swaps and all the alignments generally takes 6 to 8 hours. This includes going through all the reel servo and MDA's, capstan servo and I/O board alignments as well as the mechanical adjustments and so on. Sometimes there are problems in the power supply - there is a big relay and a couple resistors in there that can cause transport problems and that can add more time to fix. On machines that have around a while it may be worth replacing all the PSU caps - that is more time.

Audio

The audio alignment is up to you but there are some things that crop up on older machines. 

Record Relays get tired and we have changed these out for gas filled versions and noted an improvement in sync playback and record quality and reliability. That costs about $600 including parts.

Erase Peaking is an infrequent alignment but when going to 499/996 the erase depth gets more critical so it is good to do now. That takes about an hour and a half to two hours.

Bias - we do bias with a distortion analyzer and then provide you a standard overbias spec. for you to align to.

So.....

You take all of the above plus troubleshooting and repairing all the problems we can find and it really adds up to a full machine rebuild. Machines vary from one to the next but if we go though everything from top to bottom we can warranty the machine for a year - with some exceptions i.e. audio alignment, heads, light bulbs and things like the power transformer that is leaking or other problems we may note as we go where the repair is passed over. We try and make the machine as close to new (or better) as we can. This is expensive - figure around $3250 for all of the above and three days in labor will run $5410 (give or take). We can discount but the warranty will shorten. We can do less and there will be no whole machine warranty. We can do all three machines in one lump and discount some while maintaining warranty. It is all time and materials and how much you want to spend. I am sure you can find someone to work on these machines for less but Tom (Cahill) and I know MTR-90's better than anyone in the area.

There are also some mods - i.e. library wind, fast monitor switching, fast punch and others.

Beyond that - for MTR 90 work we bill out at $90 per hour and there is a four hour minimum per visit. After the middle of September we will have a shop in midtown and the machines can be done there for 20% off the field service rate. The shop rate is $75 per hour. All the head relap, motor work and parts are available through us or direct from the suppliers at the same cost. All shipping and Materials are additional.

Hope that answers most of your questions.

Regards

Hello there 

Here is a rundown of our current process for doing MTR-90II transports. Tom Cahill and I have been working on these machines since 1984 or so and over time we have taken the alignment instructions as outlined in the Otari manual and evolved from that our own step by step program. Unless we are dealing with a machine we know (having taken care of a particular machine over time) we pretty much assume that we have to do a “soup to nuts” approach on the transport. The transport can be broken down into “mechanical” and “electronics” in some way but one has to keep in mind that there are two servo systems in play and some additional influences like reel tracking solenoid adjustments and so on. There are interactions.

First we put tape up to determine starting conditions and then decide what to do. Generally we run the whole program but there are exceptions.

Mechanical

In setting up MTR-90 mechanics the first thing to do is to assure that all tape contacting elements... supply swing-arm, tacho roller, large incoming head assembly roller, erase head, record/sync head, flutter idler, play head, large outgoing head assembly roller, capstan roller and right swing-arm roller are fully straight and perpendicular to the tape travel. The process to accomplish this goal varies from tech to tech and has been difficult because of the lack of reference points from which to measure. Our view has been that given a decent roll of tape and a properly set up tape path it should be possible to run tape with minimal guidance and have a stable and consistent height. Up until recently we would rely on JRF* to do a great alignment job on the head assembly and use that as a benchmark to which we reference the rest of the tape path componentry. That has worked for us and we establish some sort of standard - assuming the head assemblies are really all set up the same. MTR-90II’s suffer from some chronic problems. Essentially it comes down to some of the economies of the design for manufacture process.

1. Swingarms bend - there is a lot of leverage on them

2. Tacho and capstan rollers can loose their grip, slip and quickly “glaze”

3. The capstan motor (and thus the shaft) is not supported all the way ‘round

4. Bearing housings are made of aluminum instead of steel and they deform

5. There was no strain relieving of the deck casting - so it warps like a potato chip sometimes

6. You can’t trust the machined surfaces to be all in parallel planes (as a result of #5)

So? Why bother? Well - there are somewhere between 7500 and 10,000 of these machines in the world (that’s a guess). These problems can be dealt with - and once that is done you end up with a pretty good machine. Lately it has become a lot easier to fix this stuff - even those basket case transports - as a result of the efforts of Jeff Gilman at MDI Precision. I gave him a deck three years ago to develop replacement Tach and Capstan rollers on. He came up with T/Reds. Lately he

The Program

1. remove swingarms (lower posts, arms, upper posts

Replace the original Otari capstan and tacho rollers with MDI Precision T/REDS

Head Assy goes to JRF for relap and optical alignment.

There are four test points on the reel control card.

For the supply (SUP) side there are two test points

TP 3 corresponds to the wiper output of the servo pot for the supply swingarm

TP 1 corresponds to the output of the gain (GAIN) and offset (POS) amplifier for the supply side

For the takeup (TUP) side there are two test points

TP 4 corresponds to the wiper output of the servo pot for the takeup swingarm

TP 6 corresponds to the output of the gain (GAIN) and offset (POS) amplifier for the takeup side

The first adjustment is to set the centering of the servo pot at the base of each swingarm. I block the swingarm so that it is mid position - this would be the point where the long axis of the swingarm is parallel to the front edge of the deck plate. With the swingarm blocked in mid position and while looking at the test point on the reel control board that corresponds to the wiper of the servo pot I rotate the servo pot in its mount until I attain zero volts at the test point - typically I go for zero volts ±2mV. 

Electrical

With the wiper output of the servo pot at zero I move to the test point that corresponds to the output of the first gain stage in the reel servo. This amplifier has gain and offset controls. These are the SUP and TUP “GAIN” and “POS” trimmers that appear on the front face of the Reel PCB. With a zero volts input I set the position trimmer to end up with zero volts output. 

The next step is to go for the up and down mechanical limits for each swingarm. This is done back at the first test points that correspond to the servo pot wipers. The swingarm travel should be limited so that the output of the servo pot ranges from +600mV to -600mV. The end limit stops are the little black “L” brackets that hang under the linking arm that connects the swingarm to the tensioning spring and solenoids.

I set the spring tension for the swingarms such that it requires 500 grams of pull to hold the swingarm up to mid-position.

When the swingarms are in their rest positions the servo pots will be outputting 600mV - the polarity of this voltage will be different on SUP and TUP in all but the earlier MTR 90 MkII machines. When the servo pot output range is ± 600mV as defined by the mechanical end stops the GAIN control is adjusted to raise this voltage swing as measured at the test point that corresponds to the output of the first amplifier on the reel control board to ±4.00 Volts. This is higher than most of the MTR90 manuals quote and in a machine with standard Otari or Athan rollers using 499 or 996 tape this gain has to be much lower to avoid tape slip. In machines using the T/REDS rollers the gain can be held at this higher value without slipping.

Once the servo pot centering, mechanical limits, spring tension, reel servo gain and offsets are set you can run some tape and look at tape travel to assure heighting and parallelism is correct.

If there seem to be tensioning problems or slip problems you can go back and check the points above. If all seems well here there are other areas that may warrant checking. These are the reel tracking adjustment - outlined in the manual there are two pots on the transport control board that regulate current going to solenoids that yank on the swingarms to increase tension during direction changes and accelerations up and down. Additionally there is the Capstan and I/O adjustments that define the capstan servo loop in play and winding states. I find that with a properly set up machine there is no problem running the machine such that the wind speed stabilizes at 48KHz as measured at the capstan motor tacho board. I have run this as high as 52KHz with T/REDS and careful servo alignments but this is pushing the machine’s capabilities and not normally recommended.

Assuming there are no major problems it should take four to six hours to fully set up the reel servo, reel tracking and capstan servo alignments.

---------------------------------------------------------------------------------------------------------------------------------------

I have extensive experience with MTR-90’s going back to when I was Technical Services Manager at Martin Audio / Video Corp. in New York (1985 to ‘87). I had a pair of T/REDS on a machine running 499 in an audio for video application with constant shuttling, locating and locking for a little over a year. In that time we noted there was no slip, the machine located quite accurately all the time and the locking time was noticeably shorter than had been the case before the T/REDS where put on the machine. I have been looking for a solution for the MTR-90 “Brown Roller” problem since I started working with them almost ten years ago. When the completion of this one year test I am convinced that the T/REDS are the answer. Besides having more grip than any of the other MTR90 compatible rollers out there I noted that they don’t pick up lots of dirt and when they do require cleaning you don’t have to be overly careful about what solvent you use like you do with other products. I recommend isopropyl alcohol or ethanol but I tried other much more scary things just to see how tough the T/REDS are. I highly recommend this product.

How’s that?

