
Tube theory 
Musical instruments from 
flutes to pipe organs very 
successfully match the acoustic 
impedance of a sound source to 
that of free air through air 
column resonance, in a pipe 
containing the sound source 
near the closed end with the 
other end open to free air. 
Such a system is sharply 
narrow- banded resonating only 
when the ratio of the pipe's 
length to the sound's 
wavelength is 1:4 or 3:4 or 5:4 
or 7:4, etc. From John E 
Karlson's work, a pipe with a 

small hole in its side can 
resonate as though the pipe 
ended at the hole, even though 
it is simultaneously resonating 
at the full pipe length. 
Karlson discovered that a 
properly designed slot down 
the side of the pipe can be 
made to act as an infinite 
number of side holes. This 
enables the pipe to resonate 
simultaneously at any number 
of frequencies within a fixed 
range, whether or not these 
frequencies are harmonically 
related. 
(Sourced from Transylvania Power Co 
Engineering letter no 5 by Watler Zintz.) 

C3 

The C3 system, because of its 
symmetrical cabinet 
technology, allows easy set up 
for variable dispersion 
characteristics according to 
artist requirement and venue 
acoustics. At Wembley the C3 
Tube (mid/HF) cabinet was 
deployed on the lower PA 
wing levels for long range, 
wide dispersal with the 
addition of C3 Horn (mid/HF) 
cabinets on the inside of the 
PA wings to cover the first 
sections of the audience. The 
upper level PA wing cabinets 
consisted of C3 Horn (mid/HF1 
cabinets with two long throw 
Altec horns with 2 x Altec 
290E drivers, balanced with 
four of the original C3 3 x 
EVM12S mid cabinets to 
provide coverage for the 
furthest extremities of the 
crowd. 

Because of the distances 
'nvolved between gigs and the 
length of set up times it was 

necessary for TFA to `leap 
frog' between venues. Two sets 
of festival equipment is a lot 
of hardware in anybody's 
terms, so to complement the 
two systems four folded horn 
bins, with 4 x 15 in Gauss 
drivers, four front loaded mid 
cabs with 4 x 12 in JBL K120 
drivers and five JBL 90° 
radial horns with JBL 2441 
drivers, per side had been sub 
hired; at Wembley these were 
stacked on the outside of the 
PA wings to give additional 
cover over the roofed stand 
areas. 

Power for each C3 stack 
(bass bin & mid/HF cabs), was 
provided by one treble amp 
rack. A combination of 
Amcron DC300A, Yamaha 
P2200, BGW 750 and 
Studiomaster MOSFET 1000 
amplifiers were used to drive 
bass and mid drivers with 
Quad 405 amplifiers used 
exclusively for top end (TFA 
are in the process of 
standardising on the 
Studiomaster MOSFET 100D 

for all bass and mid 
applications). In both bass and 
mid cabs (4 x 15 in & 4 x 
12 in) each pair of speakers is 
individually driven from one 
half of the aforementioned 
amplifiers, as are the HF 
drivers (four E -V DH1506) by 
the Quad 405 amplifiers. TFA 
have used Quad 405 power 
amps for over four years for 
all top end applications; 
although rack mounting these 
units has never been easy, the 
quality of sound and excellent 
reliability factor of these amps 
has led to TFA refusing to 
change to a more `convenient' 
amplifier. 

Balanced line post crossover 
signals are terminated at the 
returns stage box and sent to 
each PA wing via multicores 
on Cannon C military 
connectors. Balancing boxes, 
in close proximity to the amp 
racks, supply each 3 -way rack 
via 7 -pin XLR patch cables; 
speaker XLR cables, two per 
driver section, link the amps 
to the cabinets. 
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A conversation 
with Bill Kelsey 
& C3 theory 
(S =Sheds Jackson; B =Bill 
Kelsey; R= Richard Vickers.) 
S How long ago did you think 

of the C3? Was it a project 
that had been outstanding 
for a long time? 

B Well this is one of these 
things that gradually 
developed over a number of 
years but about 3 years I 
suppose. 

R Why was the idea 
formulated, why did you 
want to produce a system of 
this nature? 

B Because clients wanted it 
basically. They don't want 
little bits and pieces; set 
designers don't like 
different little shapes and 
sizes of boxes on their nice 
expensive sets basically. 

Essentially, this is the 
way it went; your client is 
looking for an anonymous 
black box. In general terms, 
clients don't like to see 
people boxes, multicoloured 
boxes, different sizes of 
boxes, they want 
anonymous black boxes, all 
of which are identical. 

R Easily hidden from the 
view of the audience so that 
the audiences' eyeline is 
automatically concentrated. 

B On the set rather than the 
equipment. 

S Do you think the taste of 
sound men in the case of 
quality of sound had a lot 
to do with it as well? If you 
go back a few years the 
flavour of the month was, 
for a long time, Martin/ 
Midas, that sort of very 
raunchy sound whereas 
with the Black Box system 
(Court) and the C3, it's very 
"HI -FI" now. 

B Well yes -but of course, 
there still is a lot of 
preference for that 
Martin/Midas sound 
amongst heavy metal. You 
see, you won't find any 
heavy metal boys that 
think that Martin/Midas 
isn't the ultimate. 
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