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Tubes for Dummies!

Updated 7/6/05
Here are a few terms that you may see online when referencing tube schematics. Like distortion pedals,
tube circuits seemingly have their own language! | present this knowledge in the hopes that it may help you

decipher the interesting life of tubes! . Below, | show a picture and a very simplistic view of a tube stage.

The links refer you to the excellent site of Aiken Amps and the wonderful tube glossary!
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Cathode Resistor \
Cathode bypass cap As you can see above, in this tiny

snippet of a tube schematic, the terms you commonly see are there in this triode stage example.
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Plate - the plate is usually connected to a plate resistor which is usually connected to the B+ or power

supply voltage. Very similar to a FET drain or bipolar transistor collector. Typical Plate Resistor values are

100K, 150K, 220K. Larger values equal more gain.

The Grid is where the signal enters the tube. Very similar to a FET gate, or bipolar transistor base.

The Cathode is usually connected to a cathode resistor which usually goes to ground. Very similar to a FET

source or bipolar transistor emitter. The cathode resistor along with the Plate resistor control the gain of the

tube stage. Typical values are anywhere from 100 ohms to 10K. Smaller values = more gain.

It is common to see a cathode bypass cap connected in parallel with the cathode resistor. By altering the

values of the cathode resistor and cathode bypass cap, it is possible to roll off various degrees of bass with

this triode stage. The cathode resistor and plate resistor control the biasing of the tube. The cathode bypass

cap also gives the stage more gain.

Sometime you see a capacitor in parallel with the plate resistor, much like the cathode resistor bypass cap.

It is usually a small value (i.e. .001uF) and it rolls off highs in the stage. Sometimes you see a high

frequency roll off cap as going from the plate pin to the cathode pin - 350pf->500pf in value.
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You will also see a coupling cap in between triode stages. The coupling cap controls the bass and rolls off
bass between stages and blocks DC from entering the next stage - which could throw off the bias on the

next tube stage. As usual, smaller values roll off more bass, larger values retain more bass between stages.
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Coupling cap 00TuF-047uF
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Cathode bypass cap

Another modification you may see is a Grid Stopper Resistor, this can also control gain between stages and
also interacts with the tube to roll off highs. Values can be 1.5K->100K. Larger values roll off more highs
and reduce gain between stages. The Grid Stopper Resistor works best when mounted directly or as close

as possible to the grid pin.
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“Complete” typical tube preamp stage:

B+ /Plate Yoltage

FPlate resistor

output/coupling cap

Grid Stopper Resistor C..__Jn

Grid Leakresistor Cathode

Resistor

>

i

= Cathode Bypass
= Capacitor

V

Ground Ground

G =qgrid, P=plate,k=cathode The grid ("leak™) resistor,

typically sets the impedance of the stage and biasing. It is interesting because it and the previous stage’s
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plate resistor form a voltage divider on the signal. What this means to you is that the grid leak resistor can

be used to control the level into the stage. Low grid leak values will attenuate the signal into the tube stage.

If you look at different tube amp schematics, you can see where they control the level into the stage by

using different values for the grid leak resistor. There is a maximum value that you need to adhere to.

Check the datasheet for the tube you are using to see the typical value of the grid leak resistor. This

particular circuit is called cathode bias which you can read about here.

In sumary:

The cathode resistor, plate resistor and grid resistor, determine the biasing of the tube stage. The cathode

bypass cap controls the degree of bass reduction - generally 25uF passes all frequencies - commonly used

in Fender amps, 1uF less, .68uF is used in Marshall amps. A capacitor can be placed in parallel with the

plate resistor to roll off highs and you see this in bass channels of amps sometimes. The plate receives the

voltage from the power supply through a plate resistor, the grid receives the AC signal as input and the

cathode is grounded through a cathode resistor.

There is a lot more, check out Aiken Amps for lots of info and links to ther places. Summit amps has a “how

tubes work” paper. Finally check out the GEO Tube Amp FAQ and Tube Debugging page. Fantastic!

Now go to AMPAGE and see how much more you understand!

Tips for fine tuning your amp:These are very simplistic mods you can do to your amp, let your ears be your

guide:
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. Change coupling caps; changing to smaller values reduces bass, changing to larger values adds

more bass. Reducing the value of coupling caps can help eliminate “farty” bass syndrome.

. Change cathode bypass caps. Adding a cathode bypass cap to a stage that doesn’t have one will let

the stage have more gain. Just like coupling caps, making the value larger adds bass - generally

25uF allows almost all bass through, .68uF are used in some Marshalls for a more midrange boost

and 1uF and 5uF are used in some high end fusion type amps. Again, smaller values can help

reduce “flabby” bass.

. Change cathode resistors - larger values reduce gain, smaller values give more gain. A “trick” is to

connect a 5K+pot wired as a variable resistor instead of the standard cathode resistor - now you

can turn the pot and dial in the perfect tone. After dialing the sound, remove the resistor and pot

and measure it. Substitute the nearest standard value resistor in place of the pot+resistor.

. Add grid stopping resistors to help tame oscillation. If you have oscillation with your amp, you can

sometimes help it by installing grid stopping resistors. Read the Aiken article for more information.

The grid stoppers can also subtly roll off high end as well.

. Add high frequency roll off caps in parallel with the plate resistor. This is sometimes used to

“mellow” out a stage (reduces highs).

. Adjust the grid leak resistor. Reduce the value to attenuate the signal into the stage to control the

gain.

. Use a shielded cable from your input jack to the first gain stage. This can reduce RF, buzz and
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general reduce noise.

. Replace all plate resistors with metal film types. This can help reduce hiss. Read about resistor

types at Aiken Amps.

. A much more extensive mod is to convert your amp to star grounding. Geo has a nice article on

this. So does Aiken amps.

. If you are having problems with your amp, check out GEO’s Tube Amp Debugging page.

. If you just want to read about tube amps etc... check out GEO’s Tube Amp FAQ.

. Finally, for some GREAT reading, check out the TUT series by Kevin O’Connor.

Comments are closed.

Go

Amp/Tubes
Articles

Effects

Guitar Related
Misc Music Stuff

STORE

http://www.diystompboxes.com/wpress/?page_id=10 (7 of 9)10/05/2008 3:56:43 AM


http://www.aikenamps.com/ResistorNoise.htm
http://www.aikenamps.com/ResistorNoise.htm
http://www.geofex.com/Article_Folders/stargnd/stargnd.htm
http://www.geofex.com/Article_Folders/stargnd/stargnd.htm
http://www.aikenamps.com/StarGround.html
http://www.geofex.com/ampdbug/ampdebug.htm
http://www.geofex.com/tubeampfaq/taffram.htm
http://londonpower.com/books.htm
http://www.diystompboxes.com/wpress/?cat=6
http://www.diystompboxes.com/wpress/?cat=3
http://www.diystompboxes.com/wpress/?cat=5
http://www.diystompboxes.com/wpress/?cat=7
http://www.diystompboxes.com/wpress/?cat=4
http://www.diystompboxes.com/wpress/?cat=8

DIY stompboxes.com » Tubes for dummies

May 2008
March 2008
February 2008
August 2007
June 2007

. May 2007

April 2007

Blogroll

o AMPAGE
o GEOFEX.com

o Muzique.com

. Posts

Comments

Register
Login

. XFN

XHTML
%: 1.0 *

http://www.diystompboxes.com/wpress/?page_id=10 (8 of 9)10/05/2008 3:56:43 AM


http://www.diystompboxes.com/wpress/?m=200805
http://www.diystompboxes.com/wpress/?m=200803
http://www.diystompboxes.com/wpress/?m=200802
http://www.diystompboxes.com/wpress/?m=200708
http://www.diystompboxes.com/wpress/?m=200706
http://www.diystompboxes.com/wpress/?m=200705
http://www.diystompboxes.com/wpress/?m=200704
http://music-electronics-forum.com/
http://geofex.com/
http://muzique.com/
http://www.diystompboxes.com/wpress/?feed=rss2
http://www.diystompboxes.com/wpress/?feed=comments-rss2
http://www.diystompboxes.com/wpress/wp-login.php?action=register
http://www.diystompboxes.com/wpress/wp-login.php
http://gmpg.org/xfn/
http://validator.w3.org/check?uri=referer

DIY stompboxes.com » Tubes for dummies

Powered by WordPress | Theme Bluespot 1.0, based on themes found at WPThemePark

DlYstompboxes.com © 2008

All Rights Reserved.

http://www.diystompboxes.com/wpress/?page_id=10 (9 of 9)10/05/2008 3:56:43 AM


http://www.wordpress.org/
http://www.gurdit.com/blog/about/bluespot/
http://www.wpthemepark.com/

	diystompboxes.com
	DIYstompboxes.com » Tubes for dummies


	FOEPACHLKBCHLIOJKIGCBOBCKKPFECOD: 
	form1: 
	x: 
	f1: 





