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There
e Are A Lot Of
O Enig
gmatic Compo
onents
s Within
n
Any Guitar
G
Amp....
...manyy of which remain mysterious even to hobbyists who
w have built a DIY
Y
project or two. In the first part
p of Mojjotone’s ne
ew series What Doe
es This Th
hing
e’re taking
g a look at the filter capacitors
c
s, those ch
hunky, cyliindrical thiings
Do? we
that eith
her lie bun
nked in a row
r
inside
e the chasssis near th
he power transforme
t
er,
under a “cap can
n” on the underside
u
of the cha
assis of larrger Fende
er black- and
a
silver-p
panel amps
s, or protrruding from
m the top side
s
of ma
any Marsh
hall-style amp
a
chassiss like stubb
by, perma
anent meta
al tubes.

Filterr Capac
citors, Or “Ca
aps” Fo
or Sho
ort, Are
e More
Form
mally Known As
A Elec
ctrolytiic Capa
acitors
s.

hat they arre filled witth an elecctrolyte—o
often
The name is deriived from the fact th
orm of pap
per soaked in electrrolytic gel or liquid—
—which separates th
he
in the fo
compon
nent’s pos
sitive and negative plates.
p
In simple
s
terms, electrrolytic
capacittors filter excess
e
ele
ectronic no
oise from your
y
guitar amp’s ellectrical
supply (hence the “filter ca
ap” nickname) to red
duce noise
e in its outtput. At the
e
ask also helps
h
to de
etermine th
he firmnesss of the amp’s
a
low-same tiime, this ta
end, an
nd to influe
ence the overall
o
tigh
htness and
d immedia
acy of its playing
p
responsse. It’s wo
orth noting that filter caps do these
t
thing
gs even th
hough theyy
are placced in the amp’s po
ower supply, and your guitar signal
s
never passess
through
h them on its journey from inp
put to outp
put.

Like A Lot Of
O Thin
ngs Ha
appenin
ng Simultaneously
A
T Wa
The
ay In Which
W
F
Filter
Within Any Tube Amp,
s Do Th
his Tric
ck Is Bo
oth Rather Siimple And
A
Caps
Quite
e Ingen
nious.

The micro of “what it does”: this capacitor takes noise-inducing ripple out of a
DC electrical current that passes through it from positive to negative via that
electrolytic layer mentioned above, and stores it for safekeeping, while
passing the “cleaner” DC current along to the next component in line. The
macro of that results not only in a quieter amp, but more efficient performance
from the output tubes in particular, which enhances the muscularity of the
amp’s bass reproduction.
Guitar amps use several large filter capacitors to get this power-conditioning
job done properly. Even smaller amps tend to use at least three, arrayed sideby-side in stages to filter the supply at points where the DC is passed along to
the output transformer, the output tubes, and the preamp tubes, respectively.
Larger amps might have twice as many filter caps, or more.
In the case of individual filter caps, size does matter. Those of larger value
(which usually means larger size, too) are not only more efficient at reducing
electrical noise, but usually serve to tighten up low-end performance
proportionally, too. That being said, you can’t simply load the largest filter
caps available into any given amplifier. Some smaller tube amps, and
particularly those using lower-rated 5Y3 rectifier tubes, don’t perform well with
electrolytic caps beyond a certain value (most data sheets indicate a
maximum of 20µF, though different conditions can sometimes work with
slightly higher values). Smaller electrolytics might also contribute to the
traditional feel of some vintage-style amps, so it’s usually best to stick with the
specs and/or schematics for any amp you’re building or working on.
One thing you’ll probably have noticed if you’ve built any amp kits already,
checked out common schematics, or even observed these filter capacitors up

close, is that they have a polarity, with a “+” indicated at one end and a “–“ at
the other. This is because they are directional in the way they’re connected in
the circuit: the positive terminal (anode) connects to the power supply, and the
negative terminal (cathode) connects to ground.

Electrolytic Capacitors Definitely Have A Limited
Lifespan, Which Tends To Be Around 15 To 20
Years In Most Cases.
They might keep functioning just fine after this point, but also might fail at any
time. Indications of one or more failing caps are often hears as excessive
noise or a softer and “flubbier” low end than an amp of that type should
produce, and proper diagnosis of this component failure—and safe
replacement—is usually a job for an experienced tech.
The way in which they do their job also means that electrolytic capacitors
retain a static electric charge, which can result in several hundred volts being
stored within them for extended periods of time, even when the amp is
switched off and unplugged. For that reason, you should never work inside the
chassis of a tube amp—even one that is switched off and unplugged from the
wall’s AC receptacle—without fully understanding how to safely discharge
these components before contacting anything inside the amp (be aware that
they are often passing this high-voltage charge along to other points within the
circuit, too, so simply “not touching the caps” won’t keep you safe).
Before concluding, it’s also worth mentioning that you’ll find electrolytic
capacitors doing other jobs within a tube-amp’s circuit, most commonly as
smaller 25µF/25V (on average) units being used as cathode-bypass

capacitors connected around the resistors used to bias preamp tubes, and
occasionally output tubes in cathode-bypassed circuits. These filter caps are
not being used for their noise reducing capabilities, but are found in these
positions because polarized electrolytic capacitors are physically smaller than
coupling capacitors (aka tone caps) of the same value, making them an easier
fit in those parts of the circuit.
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