The Bench 

A technician's look at the restoration of vintage audio gear - By Ian Gomes
Sunday, 16 October 2011

So many pictures... so little time! 

	






Monday, 17 October 2011

It begins... 

As I said in my last post, I have lost a bunch of pictures that I had of moving the console to its current resting place. Over that time, I didn't do much with the console other than vacuum it out, wipe down the outside, and move it around (this thing is heavy!). I actually cleaned it three times because I kept finding so much dust. Not to worry... I did a COMPLETE clean later on and have lots of pictures. I just thought you would like to know that you haven't missed out on much.





So... let's introduce the newest project. A Studer 903A console. These were Studer's flagship console in the 80's. This one is a 24 channel, 8 bus, 3 mono aux (+ 1 stereo aux) version. It's an awesome quality desk (not surprising with the Studer name) and I was lucky to come across it. Mine seems to have a birthday of May 29, 1984. Three years older than I am!

I found the console on kijiji in London, Ontario and, after a few months, I decided to jump on it. The gentleman who sold it to me is Andy Magoffin (http://www.thetwominutemiracles.com/). He's an absolutely awesome guy and is currently building a new studio in Preston, Cambridge. The space is going to be incredible. It nearly killed us when we carried it out and put it in my van. I then started the long drive from London to Toronto on a cold evening in November, 2010. Hope your back is doing OK Andy! Thanks for the console!

Do you want the good news or the bad news first?

	



	Sigh.


The Bad News:  
So, although Andy is a totally great guy, the console was not in very good shape when I picked it up. I would say that about 8 of the 24 channels actually passed signal and it looked like it had been worked on by a mechanic (dark, greasy dirt all over it). It had had some capacitors replaced, but almost the entire desk had never been recapped (SINCE THE 80's!). Frankly, the desk was not in great shape. I actually have no idea where I got the balls to buy this project, but I'm glad I did.

The Good News:
The console had been worked on a bit by the famous Toronto Studer tech, Roger Ginsley. It seems that Roger bought approximately enough high quality Panasonic caps to recap the entire desk (the common ones at least). I was also given a small box which included some random extras for the desk including some knob and fader caps. I was also given the full manual and card extenders! A bit disorganized, but everything was there! Not Bad!

Let's get some damn pictures in here! 

	



	The Manual


	



	It is actually pretty well organized into tabs. I had never seen a Studer Manual before. I spent a lot of time just leafing through it, smiling and thinking how cool it all was.


	



	Does anybody know these names? It seems the console was originally from Nashville. 
Studer - Chris Ware
943-2239
Nashville - Doug Beoud
615-254-5651
Tom Knox

I thought it would be cool to let the original owner know that the console is in good hands, but I couldn't find anything on these guys.


	



	The console as it was delivered. It looks like it may have come with a producers desk on the right side with the patchbays installed. Mine no longer has this.


	



	Pages and pages of electrical readings. Obviously some quality control documentation that was filled in before it left the factory.


	



	This confused me a bit. I had read that the number of buckets that a 900 series Studer had was the third digit in the model number. I originally thought that mine would classified as a 902 (since it has two channel buckets).

Now the real question... why the heck does it say 'WORD OF FAITH'?
	




The console went into storage for a few months until I had a place to put it and work on it. See ya Thursday! 

Thursday, 20 October 2011

First you get the console... then you get the Power! 

Time to get into it a bit! Some of the stages of this console restoration have happened simultaneously. For simplicity's sake, I will try to present everything in groups.

	



	Eurocard bay with all of the modules removed.


After pulling all of the modules out of the console, the first thing to deal with on the console was the power supplies. Under the desk, there are two doors which open up to reveal all of the power supplies, some banks of relays, some balancing amplifiers, and a power amplifier. They are in a standard Eurocard format that is also used in some of Studer's tape machines like the a800 (hint of a future project?). In my experience, it is best to tackle the power supply before anything else because you can't do much if you have unreliable power.


	



	You can see some of the eurocard modules here as well
as the gap where some stabilizers have been removed.



Power comes into the console through a large megal box that is bolted in on the right side of the lower eurocard bay. This unit is just a massive transformer with different secondaries to provide different AC voltages to the power supply cards.








	



	This thing is insanely heavy...




Nothing to do here other than clean it.


The power supplies were done in a pretty interesting way. The console requires DC voltages of +/-6V, +/-15V, -24V, and +48V (Phantom Power, of course!). These voltages are regulated using three different power supply cards. Interestingly, two of these use the identical PCB. The difference between the two of them is the size of the heatsink and, obviously, the amount of heat that they can dissipate (1.915.106.00 can dissipate 18W while 1.915.108.00 can dissipate 30W at the cost of being twice as wide). Both of these can have their output voltage set by external resistors which are soldered directly onto back of the the connector in the console frame. This means that you can have a single 106 stabilizer card that can act as an extra for +6V, -6V, +15V, and -15V 18W cards! Great idea Studer!

See Pg. 482 in the Studer Manual (ftp://ftp.studer.ch/Public/Products/Mixing_Analog/900/Manuals/900_Op_Serv.pdf).

In this console, there are 4 1.916.106.00 cards (+6V, -6V, +15V, and -15V), two 1.916.108.00 cards (+15V and -15V), and one 1.916.107.00 card (A dual supply which can provide -24V and +48V). All of these had their original capacitors and looked like they could use some TLC. 

	



	A stack of 1.195.106.00 stabilizers ready for a makeover.


	



	This is the -24V/+48V 1.915.107.00 stabilizer pictured.
All of the boards had this problem.


After removing the old capacitors, look what I found! Be ready to see a lot of this. I'm not sure whether this is leakage from the capacitors (lots of the caps in the console popped off from being so old) or corrosion of the flux. Either way, it didn't do any damage but looked incredibly ugly. Nothing that some isopropyl alcohol, q-tips, and some elbow grease didn't fix. 




Here is the 1.915.107.00 -24V/+48V module with the smaller capacitors removed but the larger ones still in place. The original capacitors were mostly gold Frankos like the large ones in the picture. Some were also blue Phillips capacitors. Either way, they were all old and needed replacing.
You will also notice that I have removed the heat-sink plate in this picture. The plate and the metal piece in the picture were cleaned well and I got my thermal grease ready!

	



	All clean with new caps! 


	



	Cleaned the heatsink and bottom plate with isopropyl alcohol. I had to remove the crusty old thermal paste that was there before.
	
	






This picture is a tad decieving. On the left, you can see the thermal paste that I have added to the heatsink plate. What I failed to show was that I wiped most of this paste off before I put it back on the card. The idea with thermal paste is not to layer it on and then press it up against the other part. Thermal paste is designed to fill tiny gaps between two surfaces - NOT to be a full, thick layer. What you want to do is put paste on your two surfaces, then wipe it off with your thumb. This will remove most of the excess paste while leaving it in the microscopic gaps. Putting a thick layer of thermal paste can actually be detrimental to your thermal dissipation needs (Man, did that sentence every sound nerdy!).

	



	All four 1.915.106.00's cleaned and recapped! I guess I got caught up in the excitement and forgot to take a couple more pictures of them along the way!


	



	One completed 1.915.108.00 and one pre-restoration.


	



	Both Done!





And that's all there was to it! It took quite a bit longer than the amount of time that it took you to read this, but it actually wasn't so bad! The part that hurt was the price of the large capacitors. With 4 per board minimum, the cost really adds up! You may notice that there are a couple of extra completed eurocard modules in this picture. 

Monday, 24 October 2011

Eurocards Part 2 - Signalling and Switching... Then some big news! 

	



	A picture from a future part of the restoration 
since this post is a little shy on visuals.


Happy Monday everyone! After promising that I would show you the rest of the eurocard modules today, I realized that there isn't a whole lot of restoration to look at (both in the amount of work done and the number of pictures taken... damn my photo organization - I don't know how this happened!). In any case, I thought that I would share some big news with you at the end of the blog to make up for the lack of wowza before/after pictures. Enjoy!


Last week we took a look at the power supplies that are housed underneath the desk in the eurocard bay. We will now take a look at a couple of the other modules under there. I originally planned to cover all of them today but I got a bit carried away and decided to split this section into two parts.

There are five different cards. Let's start with the relay modules:


1) 1.915.603.00 - 9 Relay Sign. A (x2)

	



	1.915.603.00 - 9 Relay Sign. A


I have to admit, I had no idea what the heck this module did when I started this post. I knew it was a module with 9 relays on it and was used for some kind of signal routing. The online manual did not have any explanation at all, but I was lucky enough to find these pages in my paper manual:
  
Studer 900 Series - Remote Control Signalization for Reproduction Equipment

Studer 900 Series - Remote Control Signalization for Reproduction Equipment Flow Chart


Simply speaking, this unit is used to allow each channel to individually control other pieces of equipment. Specifically, the logic in the console requires a certain set of parameters to be met before it will send a signal to external machines (see the bottom of the PDF linked above). As long as these conditions are met, a set of relay contacts can be opened or closed based on whether the fader on a certain channel is at the bottom position (OFF) or any other position (ON).
I'm not exactly sure of the application for this in broadcasting, but I assume that you would want to do something like start playing a tape when you push a fader up. This would be possible with this system.

I find this feature quite intelligent:
Imagine that you have two different tape machines that you would like to control, but will never use at the same time. You place the output of the first tape machine on the Line Input of Channel 1 and the output of the second tape machine on the Tape Input of Channel 1. Ideally, you would like to only control Tape Machine #1 when Channel 1 on the console is set to Line and only control Tape Machine #2 when Channel 1 on the console is set to Tape.
Studer has built this feature into the console. Allowing for two separate control lines, you may close two separate sets of relay contacts based on whether you are in the Line or Tape position on one channel.

But wait! There's a catch. There are only two of these cards with 9 relays each.

RANDOM NOTE: 9 relays - 2 have both Normally Open [NO] and Normally Closed [NC] contacts available while the other 7 only bring out the NO contacts. 

For the schematic, see Pg. 504 in the Studer Manual (ftp://ftp.studer.ch/Public/Products/Mixing_Analog/900/Manuals/900_Op_Serv.pdf). 

This allows for a maximum of ONLY 18 sets of contacts to be controlled in the console. So how have they configured it? There are 24 channels, each with 2 separate possible control lines. Are the first 9 channels exclusively hooked up? What if you want to customize it? Will you have to dig around inside of the console?

	



	The two DB50 connectors that are labelled 'Fader' are 
the connections that one would hook jumpers up to. 
This would customize which channels would control which
relay coils. The DB-50 connector labelled 'Relays' 
is where the relay contacts for the 18 relays can be found 
(which is how external equipment can be controlled).


The answer is quite elegant. Studer has all of the control outputs from the channels fed to two connectors on the back of the console (labelled 'Fader'). On those same connectors, you can find the inputs to the relay coils (with an amplifier). All that is needed to configure which control signal (from the channels) goes to which relay (which, in turn, controls the output contacts) is to wire jumpers on these two plugs! 


So cool! Now I just need to think of a reason why I would want to do this... hmmm...


2) 1.915.601.00 - 5/1 A Monitor Switch (x2)

Confession #2 - I didn't know what this module did before this blog either. You can't blame me though! I knew that they were relays for monitoring/signalling but, since they didn't need any repair/restoration, I hadn't got around to figuring out exactly what each one did specifically. Well I have figured it out now!

	



	1.915.601.00 - 5/1A Monitor Switch


The 5/1 Monitor Switch is one of 3 cards used for switching the signal going to your monitors. It is populated with 5 relays which allows it to switch 5 different stereo balanced sources to its 1 output (hence the 5/1 name).

For the schematic, see Pg. 500 in the Studer Manual (ftp://ftp.studer.ch/Public/Products/Mixing_Analog/900/Manuals/900_Op_Serv.pdf). 

There are 15 different monitor sources available on this console which are all switched by relays. Here is a list of which ones are controlled by this card:

∑Mono

Group 3-4

Group 5-6

Group 7-8

External 2

External 3

External 4

Aux 1

Aux 2

Aux 3

10 total! Every relay on the two cards is utilized. This leaves 5 of the 15 switches unaccounted for. 4 of them are switched with...

3) 1.915.602.00 - 4/2 A Monitor Switch (x1)
	



	1.915.602.00 - 4/2 A Monitor Switch 


Now that you know what the 5/1 name indicates on the previous card, it should be easy to guess what the 4/2 A Monitor Switch does. You guessed it! It allows you to switch 4 different stereo sources (3 balanced, 1 unbalanced) onto two separate outputs. 

For the schematic, see Pg. 502 in the Studer Manual (ftp://ftp.studer.ch/Public/Products/Mixing_Analog/900/Manuals/900_Op_Serv.pdf). 



Let's see which outputs go through this card:

Group 1-2

External 1

Aux 4

PFL/Solo (Unbalanced)

Now you may be asking yourself...
'Ian, why are these signals on a 4/2 card instead of a 5/1 card?'. 
'Good Question! By the way, I like your new haircut', I would answer.
 Then we would go to Burrito Boyz.

Oops, I got off topic. I must be hungry. ANYWAY, the reason for this can be found in my manual (not online):

The switchboard 1.915.602.00 is part of the monitoring system. Three balanced and one unbalanced stereo source can be switched to the monitor inputs of the studio and also to the control room.

Aha! Did I forget to mention that there are TWO monitor outputs on the console? Well that clears that up! Now, I can only assume that the Control Room output would be the ones for the engineer and the Studio output would be for a separate room with musicians/actors/reporters/anyone else who may need to hear what is being broadcasted/recorded. I will discuss how this source is selected by the engineer in the future when I get to the monitor section itself.

You may have noticed that we've only covered 14 of the 15 monitor outputs! I will leave that and the last two cards for Thursday.

So you have made it to the end of the blog posting! Congrats! As I promised, here is the big news. Over the past ~6 months, I have been looking for a new studio space to house all of this useless junk that I have been working on. A couple of months ago, I finally found a great space. It's a 100 year old coach house in downtown Toronto. I am finally moving in on Sunday and I have already assigned my sister to taking complete documentation for us via my camera. I think it'll be a bit of a time crunch, but I plan on posting a blog of the entire move next Monday if I have enough time to unpack some things. Either way, There will always be something new to read Mondays and Thursdays at 10AM! 
Thanks for reading! 

Posted by Ian Gomes at 10:00 
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Thursday, 27 October 2011

Eurocards Part 3 - Audio Cards 

Has this week ever gone quickly! Things have been pretty stressful with the move coming up, but I've really been looking forward to getting through the last of the eurocards with you all. I've been spending all of my time working and packing boxes. No sign of the amount of work to do letting up either! Oh well, let's get to it!

2 eurocards left to cover. They are pretty simple, so I don't think this post will be too long.

	



	1.915.914.00 - 4 Bal. Amp 6dB
No before pics on this one. Check out the caps removed in the
top left hand corner though. The light blue caps aren't
aluminum electrolytic so there is no need to replace them.


4) 1.915.914.00 - 4 Bal. Amp 6dB (x3)
This card seems pretty self explanatory. As you can see, the board is divided into four duplicated quadrants. Before researching these modules, I had a bit of help with their function. On the door that opens up to the eurorack cards there are descriptions of the cards. The descriptions for the 3x 4 Bal. Amp 6dB cards are:

- GR 1-4
- GR 5-8
- ∑1+2 / ∑ M

Need I say more? 

Okay, maybe I should say more since I was completely fooled about the function of this card. Before I do though, I would like to let you all know that, despite my best attempt at planning (scanning the pdfs I would need for today's blog a few days ago), I was forced to open a packed box for the SECOND time (once for Monday's post too) to get the manual out. Here was the dilemma. 
Initially, I thought that this card was simply a card to drive the direct outs for the 8 groups and 3 master channels. After looking in the manual for this card, I realized that it is, in fact, for the insert points! 


Here's a little description from the manual:


This circuit board is equipped with four amplifier circuits each of which features its own amplifier with trafoless balanced input and unbalanced output and an amplifier with unbalanced input and trafoless balanced output.


Since this card is not available in the online manual, you can find documentation here:
Studer 900 Series Console - 1.915.914


This board contains 4x combo balanced>unbalanced / unbalanced>balanced amplifiers! 
The issue that forced me to take the manual out from its fully packed box was that the schematic seems to suggest that the card is UNBALANCING the signals to send out of the insert and REBALANCING them on the return. Take a look for yourself... it very specifically says 'ASYM OUTP (TO INSERT)' and 'ASYM INP (FROM INSERT)'. This doesn't seem right. Ideally, an engineer would want balanced inserts. Why convert them from balanced to unbalanced? I decided to dig deeper (into my beautifully packed boxes... sigh).

Without posting too much revealing information from the future, I will say that I found the schematic source of the insert points. They come from the group fader modules and show both a pre and post fader option. I can't check which one I have (since the modules are packed, of course) but BOTH OF THE INSERTS ARE UNBALANCED FROM THE FADER! Detective Ian does it again! This means that signals are most likely balanced and unbalanced with these cards to interface with outboard gear. 

Let me clarify this:
Unbalanced Fader Module > Balancing amplifier (1.915.914.00) > Balanced Insert Out
Balanced Insert In > Unbalancing amplifier (1.915.914.00) > Unbalanced Fader Module 

So it seems to make sense, but let's confirm it... let me check the manual to see if I can trace the signal through the module, or at least provide some evidence that the inserts are definitely balanced by these cards...

...hmm, the schematic says the group outputs are transformer balanced... well that's good. It wouldn't really make sense for these cards to be used for that... but it doesn't show a separate set of direct outs. I guess they just hook them up in parallel...  ?

... hmm, there is a complete wiring chart in the back of the manual... OOO! Here is a page that shows the inserts as balanced! Good news!

...and on the next page it describes them as unbalanced.... bad news.

	



	Sigh...



Ok, forget this. I'll just open the back of the console and try to trace some wires and see what I can find. I'll just reach into my toolbo... rrrriiiiiigghhtt. My tools are all packed. :|

So I'm stuck. First time in the blog so far. I blame it on my massive lack of availability to most of the console. All of the modules are packed! I can't even get to my tools to open the ol' boy up.

I'll just leave this section here:

	



	Give me some credit for the pretty picture! 
Recapped and cleaned!


The Studer 1.915.914.00 eurocard module is composed of 4 amplifiers which have a balanced>unbalanced component as well as an unbalanced>balanced component each. All evidence suggests that they are used as balancing and unbalancing amplifiers for the inserts for the 8 groups and 3 masters. With that said, I can't physically make sure of this fact until I have a little more access to the entire console. The last thing I want to do is provide incomplete or incorrect information, so I will post an update to this section once I am in the new space and will add the link here >>>______.

 Damn, let's hope I have more luck with...


5) 1.915.304.00 - Monitor Amplifier (x1)

Too much fluff, not enough nerd stuff in the last section:

Manual Description:
The monitor amplifier board 1.915.304 is part of the monitoring system. Isolation transformers and input amplifier for the C.R. monitor and studio amplifier path are built in.

Manual section PDF: Studer 900 Series Console - 1.915.304


Picture:
﻿﻿ 

	



	Studer 1.915.304.00


﻿﻿ 

The Studer 1.915.304 amplifier, indirectly referenced in Part 2 for its relay switching, is a combination audio amplifier and routing unit. 

Basic functions:
- 2x Stereo amplifiers for Control Room and Studio monitors
- Used to switch ∑1+2 master onto Control Room and/or Studio monitor output (see Eurocards Part 2 - Signalling and Switching... Then some big news!... this is the 15th and final signal that can be routed to the monitors)
- Allows the Studio Output to be switched to whatever is on the Control Room Output. 
- Allows meters to be switched between the Control Room Monitor Input (Whatever input is selected on the monitoring section) and the ∑1+2 master output.

That about sums it up! Cleaned, recapped, rubbed the transformers for good luck, and Bob's your uncle!

So that's it for the eurocards (minus the update to #4 in this post which will come soon). I would say that this is the most dry section of the console restoration. If you made it this far, it will be smooth sailing from here on in. The issue with the eurocards is that there isn't any restoration to show! Other than recapping a few capacitors and giving them a quick clean, there is nothing to do but talk about what they do! Future posts will have a lot more pictures and a lot more fun content.




I should mention that there are a few other cards that Studer would provide as an option for 900 series consoles. For example, there is a master limiter card that can be inserted into the signal path on some consoles. With that said, I'm a little glad that I don't have any more because I don't think that I could handle any more eurocard posts! We'll be taking a short break from console topics for the next blog or two to talk about my studio move. Monday's post should be really fun, so be sure to tune in! Blog goes up at 10am.
Wish me luck! 

Posted by Ian Gomes at 10:0
Monday, 7 November 2011

Studer 903A - The Frame 

Whew... I feel like my posts for the next few weeks are all going to start like this. I am exhausted! I have decided that I want the new studio up and running by December instead of January, so I have been spending a ton of time working. With that said, I refuse to cop out and post half-hearted blogs. Luckily, I think that the next few posts are going to be a bit easier than the Studer 903A Eurocard series (those took an inordinate amount of time to do). 


Like I mentioned in my last post/video, I am going to come back to the EMT140 when the parts I am waiting for have arrived. I've been jumping around a lot between the console, moving, and the plate reverb. Although I like the variety, it doesn't really speak to the art of continuity. Let's power through this console, shall we?





Finally, you get a good look at the actual body of the console. A beauty, isn't she?
As you can see in the picture, I had already removed all of the modules.

After going through the folder of pictures, I think that there are going to be a lot of images in this post. I was right; this should be an easy one!




	



	There they are! A little dusty...


	



	Started cleaning out the back of the console where the inputs and outputs are. There are wire conduits but they have no covers. It was really a mess back there. 


  

	



	I would like to remind you all that this was the THIRD time I had cleaned the frame (albeit, this time I was much more thorough).


	



	The milk-crates and boards are in position... time to take the legs off.


	



	As I have moved the console quite a few times now, I am very familiar with the console looking like this.


	



	She already looks pretty naked...


	



	The legs and leg supports.


	



	Taking off the rails on top of the meter bridge. This held down the grey cover on the top of the console.


	



	Undo a few screws and you get a surprise! It seems that, in some of these consoles, they would put the patchbay under the fold-down arm-rest! Mine was obviously not set up for that, but it's pretty neat to see. 


	



	Dirt, dirt... everywhere.


	



	I assume this is from the factory when it was ordered.


	



	Off come the little grey panels in between the wooden legs and wooden covers for the side of the meterbridge.


	



	More rails to remove.


	



	If I stripped it any further, I'm not sure if it would ever get back together, haha. Seriously though, this allowed me to get into all of the nooks and crannies to get it nice and clean!


	



	When you are taking a lot of screws out of a piece of equipment, it is very important to:
A) Take a lot of pictures
B) Label screws with names that you will recognize.
This is especially true if there is going to be a break between disassembly and reassembly. 


	



	Most of the hardware that I took off of the console. It's mostly channel strip rails, scribble strips, and filler boarders around the buckets.


	



	They could really do with a good cleaning.


	



	I actually filled a bathtub to clean these. I really wanted to make sure that they were spotless!


	



	I had removed the guides for the eurocards so that I could clean under/around them. It was definitely worth it (so much dirt and dust under there...), but I had to take extra care to make sure that the guides were replaced in the correct spot. If I made a mistake, a eurocard was not going to fit back in when I was finished!




Here are some shots of the back of the console. This is where all of the connections are made.  Obviously, some of the labels had come off so somebody decided to write in permanent marker on the panel. If you haven't already noticed, I don't like my things to look imperfect. This was unacceptable.























I grabbed my handy dandy 99% isopropyl alcohol and got to work... 









Not bad eh? I was very pleased with how nicely it turned out. If you're wondering... yes, I was sure to get pictures of all of the connections so that I would know how to re-label them. That will come later.


Remember that mess of wires in the back?









This may be the nerdiest thing I have ever written but... BRAND NEW CABLE DUCTS, BABY! I went to my local electronics shop and bought new cable ducts with covers. I cut them to length and drilled holes in them. I drilled out the rivets that held the old, dusty, coverless cable ducts and carefully pulled them out (this wasn't easy as the wiring didn't allow much room). I then used my new hand-held pop-riveter to install the new ducts. It's now much more organized. It isn't perfect, but I promised myself that I wouldn't get into rewiring the console unless it wasn't functional. 

Some of the things that I did in this time which aren't represented by pictures:
- Cleaned the ENTIRE frame from head to toe. I actually ended up taking a few days to go through every inch of the frame to make sure that there was no dirt or dust. I did like the musty smell that the console used to have but I won't stand for it to be anything less than immaculate.
- Cleaned the legs and outer panels that I removed. Most of it just needed a few wipe-downs with some warm, soapy water.
- Reassembled everything that I took apart in this blog. You will have to wait to see the result in future posts! Sorry! 

- Cleaned the armrest with leather cleaner.
Well, actually, I have a before picture here:






I really debated with myself on whether to replace the leather on these. They look pretty rough, don't they? After cleaning them, I was moderately pleased with how they looked. They were still worn, but they were clean and not gross-looking like the above. I actually decided NOT to replace the leather. The reason why I decided this was because I started to notice that the console was losing a bit of character. There's something to be said for some old-time charm in an instrument such as a console. Instead of replacing the armrest leather with something clean and new looking, I decided to let it keep some personality. This decision wasn't easy (as I'm a bit of a perfectionist) but it was the right choice in my opinion.


The steps in this blog post took a couple of weeks to complete as I was quite careful not to miss anything. I wasn't about to take the console apart like this again any time soon.

It doesn't really feel fair that I had to put so much work into something that will take you only 5 minutes to read, haha. We're going to move on to the meterbridge modules on Thursday! I promise that you will get to see the console frame put back together and the meterbridge finished! Have a great week! 
Thursday, 1 December 2011

Studer 903A Restoration: Master Section Pt. 1 

﻿﻿﻿ 

	



	Look at that dirt around the knobs... yuck!


﻿﻿﻿﻿﻿﻿﻿﻿﻿﻿﻿﻿﻿﻿﻿﻿﻿Good morning everyone! Going a bit crazy lately. I have been working on the plate everyday this week and I still haven't solved a specific problem that I am having. It has been quite frustrating. 
So, let's get to some of the master section of the console! Today we'll be looking at the master send module. Its functions are pretty straight forward. 4 master level controls for the 4 sends along with a highpass filter, a pfl, a mute, and a talkback button. How much could there possibly be in this thing??
﻿﻿﻿﻿﻿﻿
	



	Double Yuck!





	



	Hm.. that doesn't look very simple at first glance!








	



	I took a lot of pictures of the dirt on the console... I don't really understand how it could get so dirty!


	



	Whoa! What the heck! This is way more complicated than I expected.


	



	Small caps replaced.


	



	All caps replaced!


	



	The panel





	



	Clean!


	



	Everything clean and reassembled.


	



	Ah... one of the most satisfying modules that I have done so far. It cleaned up so nice!


Thursday, 8 December 2011

Studer 903A Restoration: Master Section Pt. 2 

Some thoughts on my way home tonight...
Life takes interesting turns, doesn't it? 4 years ago, I would never have believed that I would be where I am now. It can be a real eye-opener to look back at the things that you didn't have before, the things that are no longer yours, and the things you may lose or gain in the future. Although it can be exciting, depressing, or just different, it is always scary.
This studio project has represented a lot in my life. It is truly amazing to have a real love for something and I have found incredible freedom in saying 'fuck it' and throwing myself out there in the face of failure. I highly recommend it. Although I have a great deal of hope that this work-intensive project will be successful, I feel solace in the fact that I can only try my best and what happens, happens. 
Sometimes, you just have to trust yourself. 

Part 2! Did I mention there are 3 parts? There are 3 parts. This is the 2nd part... of 3.




This module is the main monitor section for the console. It allows you to select from a number of monitor sources as well as control monitor pan, monitor volume, mono, etc. The monitor selectors control relays on circuit boards under the desk (see the dreaded eurocard section). 

Sources you may monitor:

∑ 1+2
∑ MONO
GROUP 1+2
GROUP 3+4

GROUP 5+6

GROUP 7+8

EXT 1

EXT 2

EXT 3

EXT 4

AUX 1

AUX 2

AUX 3

AUX 4

PFL/SOLO


﻿﻿﻿ 

	


	I messed around with these button caps a lot. I had a few extra and tried to replace the broken ones. I quickly found out how easily they break and cut my losses. It looks like I'm not going to be able to relabel them :(. On the bright side, at least the clear plastic caps don't pop off anymore.


﻿﻿

	


	Front panel off - pre-recap.


	


	A personal reminder of how it goes back together.


	


	All done! Knobs and panel nice and clean. All of the electrolytics replaced, of course.


Thursday, 24 November 2011

Studer 903A Restoration: Faders 




I am averaging under 5 hours of sleep this week and 5.5 hours over the past month. Up for work at 7:30AM... then straight to the studio until 2AM... rinse and repeat. I don't think I have ever worked so hard at something before. It feels really good, but I am starting to crash.
Anyway, here's a little status update on the studio. I was hoping to be done for the end of the month... guess what? Not going to happen. Luckily, I left a month buffer for myself as I've been telling everyone to expect an opening in the new year. Even so, I'm getting a little nervous. I haven't mentioned this before, but I'm considering adding a large piece of equipment to the studio and I'm getting a bit concerned about running out of time. Since this weekend, I've been focusing on finishing the wiring. Mike is still working on fixing the patchbays to come out to the TASCAM dsub pinout and I am soldering xlrs, tuchel connectors, and fiddling with the console. Well I promised faders today and faders there shall be. Excuse the lack of explanation. I've got to get out of here and back to work!












	



	Accidental black and white? Nooooo... I call it art.

















	



	Clean vs dirty. The difference is even more so in real life.


	



	Clean





	



	My little toothbrush. Great for this kind of stuff since it's mini.












































	



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	



	At this point, I had reapplied some oil to let the fader run smoothly. See below for more information.





	



	Done the faders. This was the best picture I could find of them completed without giving it all away. I suck at this picture taking thing.


	



	After some research, I found that it was widely frowned upon to use petroleum-based oils to lubricate the rails of a fader. I did some research and found this oil. I called Team Associated  (a remote-control car company) who referred me to the manufacturer. I called that manufacturer and they told me that this was 100% silicone oil. Perfect! The best part about this stuff is that it comes in a huge selection of weights which allow you to choose the physical resistance that the faders give you. I decided on 80wt.


Monday, 14 November 2011

Studer 903A Restoration: Other Meterbridge Modules 




Brr! Is it just me or is it getting colder?! I had to make my first warm milk of the season to make it through this post. 
I have, of course, been busy at the studio since my last post. I have made a lot of progress on the console and it has got me really pumped up. Unfortunately for you guys, you won't get to see the pictures/video for a week or two, but it is worth the wait. 
Let's get this meterbridge over with, shall we?


Last week, I showed you the restoration of the VU meters in the meterbridge. Other modules in the meterbridge (from left to right in my console) include:
- Test Generator (1.913.150)
- PFL Amplifier (1.913.200)
- Sign/Indication Unit (1.913.140)
- Talkback Microphone

Test Generator - 1.913.150
	



	Doesn't look too bad other than some dirt...


On every channel in the console, there are 4 inputs. GEN, LINE, TAPE, and MIC. Switching any channel to the GEN input will send the signal coming from this Test Generator into the channelstrip. The types of signals the generator can output are:

- Oscillator (Frequencies [Hz]: 30, 40, 100, 300, 1k, 3k, 10k, 15k, 18k)
- Ident (Basically just an oscillator which only has one frequency)
- White Noise (Random signal which has equal energy in all frequencies)
- Pink Noise (Random signal which has equal energy in all octaves)


	



	... and not many capacitors to replace! Score!


	



	These things are pretty easy to take apart; just a couple of screws.


	



	Blech! Dirt!


	



	And what's this? The front panel is coming off.


	



	Nothing some good ole' Colle Contact can't fix! Why didn't I take a picture of the English side? Oh well.


	



	All back together!


	



	With its shiny new caps in place.




PFL Amplifier (1.913.200)
	



	This module was quite different from others... 
mostly because of the speaker.


The PFL amplifier is kind of a weird module. It's weird because it is a rare part of the console that I have not yet figured out how to work (though I haven't tried very hard yet).  
Essentially, it's a 3W amplifier/speaker. I suppose it's supposed to play the PFL bus signal but I haven't figured out how to contr... wait... shoot. I think I just figured it out. I remember there is a PFL volume knob on one of the monitor-section modules. I'm going to have to try this out when I'm at the studio on Monday night. I'll update this section if I figure this out. I would get internet at the studio (I write these at home), but then I don't think I would get anything done there.

	



	A couple of non-standard capacitors in this console. I had to add them to my next order from Digikey.


	



	The connections to the speaker were on these handy little wire-to-board connectors. Studer uses these everywhere on the modules of the console so that they are easy to remove.


	[image: image129.jpg]




	All apart! And now, through the magic of the internet...


	



	Done! All clean and recapped. I wish I had taken a picture of the pcb with the new capacitors, but you can trust me... I replaced them. The Studer logo also came off as I was cleaning it, so I glued it with some Colle Contact.



Sign/Indication Unit (1.913.140)
The Sign/Indication module has 4 buttons on it and all of them are pretty straight-forward as far as I can see.

PFL Reset: Resets all P. Solo (Solo buttons) on the console channels.
Call: Can control a yellow light (call signal) external to the console.
Ready: Can control a green light (preparation signal) external to the console.
On: This section is a little bit mysterious. From what I can see, schematically, this button can control a Red light (recording signal) if/when at least 1 channel has the mic input is selected and (according to the manual...) one master channel has been connected through.

This module is not quite clear in my head. It's especially difficult as this is the first technical post that I have made without the console or my manual in front of me. What I can say for sure is that pressing this button pulls a relay which flips the ground signal from S-Studio ON r to S-Studio ON a. The relay also provides a set of dry contacts and turns on the Studio ON LED. I'll be blunt - I don't know what these relay contacts do but I WILL FIND OUT! This is the second time I have been stuck on a function of the console. I may have to dedicate a post to 'Unsolved Mysteries: Solved'.

..........

I did it! I figured it out! No wonder it was confusing... it related to the Eurocard Signalling section (ugh... see 1) 1.915.603.00 - 9 Relay Sign. A  in http://vintagetechbench.blogspot.com/2011/10/eurocards-part-2-signalling-and.html). In the following PDF, you can see the signalling section on the bottom left:

Studer 900 Series Console - Remote Control Signalization for Reproduction Equipment Flow Chart

The relay on the signalling module sends its dry contacts out to a connector called SIGN (see the back of the console here: http://vintagetechbench.blogspot.com/2011/11/studer-903a-frame.html). The red, green and yellow (On, Ready and Call) signals come out on this connector as well. The relay can only be pulled if the Mic Sign Bus is activated. The parameters that define whether the Mic Sign Bus is active are viewable in the block diagram in the above PDF or available in a list for the lazy, here:

Studer 900 Series Console - Remote Control Signalization for Reproduction Equipment

Isn't this fun!? It's so neat when all of this stuff comes together. Anyway, to the pictures:

	



	Aw man... 1 whole capacitor? What a pain!


	



	This relay wasn't in great shape. I had to add some electrical tape to keep the cover on. It didn't seem to be working until I gave it a good smack with a screwdriver. Sometimes relays need a little love to get them un-stuck. Works perfectly now!


﻿ 

	



	Cleaned and laboriously re-capped.



Talkback Microphone
After I bought this console I found, among many things, that the microphone wasn't working. When I tried to inspect it by unscrewing it from its gooseneck, it came apart in my hands. The wires had come un-done from the connector. No wonder it didn't work!

	



	I soldered wires onto the existing ones as they were quite short. No complaints about me using two red wires! I don't want to hear it! The only other option I had was an uninsulated wire.


	



	Here is the connector that the microphone is supposed to be attached to.


	



	The panel with the gooseneck. No capacitors to replace here, but it still needed a clean!


	



	Wires soldered and microphone back together.


	



	What a pretty little microphone.



I am happy to report that the microphone seems to work perfectly!



Whew! Lots of stuff in today's blog. I thought it would be pretty short. I need sleep! I will leave you with a poorly taken picture.





Posted by Ian Gomes at 10:00 
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Thursday, 10 November 2011

Studer 903A Restoration: VU Meters 

	



	A little eye-candy...


You guessed it! Exhausted again, but I haven't worked on studio gear for TWO WHOLE DAYS! It feels like an eternity. On Tuesday, I was catching up with a friend at the studio and we ended up killing most of the night chatting and playing with a rhodes going into a space echo and listening back on a vintage 4x10 traynor cab/head (which was totally awesome). Tonight, I had some things to take care of at home and I tried to rest a bit as I think I'm coming down with this cold that everyone else seems to have. Lucky for you, I've got months of pictures/work to show you still!

I'm feeling pretty basic, so let's just cover the VU's today.

My Studer 903A has 11 large VU Meters and 4 small VU Meters. The large VU's are broken down as follows:
Group 1-8 (x8)
∑1+2 (x2)
∑Mono (x1)

The Small VU's are all in one module and represent the 4 sends.


The Large VU Meters
	



	Not a lot to say with these... they are large VU Meters. What do you want from me? Am I here to entertain you?
I am? Oh... well then here are some more pictures.


	



	Only 4 Caps to change here (the 4 blue cans).


	



	The blue connector connects to a ribbon cable in the meter bridge. 


	



	The grey wires extend up to the lamps to light up the meter.


	



	Undo a couple of screws and presto! Off comes the front plate.


	



	I restored the modules in groups. Here are the first five pcbs with the capacitors removed.


	



	Compared to the console channels, the soldering/desoldering on these was like being on vacation.


	



	Not looking too shabby! Just needed a bit of isopropyl alcohol to clean up some old flux.


	



	New capacitors in!


﻿﻿﻿﻿﻿﻿﻿﻿﻿﻿﻿﻿﻿﻿﻿﻿﻿﻿﻿﻿﻿﻿﻿﻿﻿ 

	



	Here are the other five that I worked on in this batch. Module faceplates, VU meters and pcbs are clean!


﻿

	



	All done! The modules were a decent bit of work, but nothing overly complicated.


	



	What a beauty!


	



	All of them are finished! I used the meterbridge as a nice place to sit them as they were completed one-by-one.



The Small VU Meters
	



	Not many capacitors on these, eh? Just those two! Easy-peasy!


	



	But that doesn't mean that I can slack off! Module apart, before cleaning.


	



	Back together again. VU's, faceplate, and pcb cleaned. Notice that extensive recap job there as well!


	



	Done! These modules are really quite handsome.




Not too difficult of a post today. A couple of other meterbridge modules to cover next week. Oh, and remember how I mentioned last week that you would see the entire meterbridge and console body today? I lied. I realized that I can't show you the whole thing without covering some extra modules first! Don't worry. We're flying through this console. I think we only have a couple more weeks until we're done! 
Have a great weekend!
Posted by Ian Gomes at 10:00 
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