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Introduction

Thomas Organ went into the guitar pop music warld big way in the mid and late 60s. Their
amplifiers — the Beatle, Royal Guardsman, Buckimgheiscount, and others, were notable presences
in the rock music scene in the USA then. They atdd some novel guitars, notably the trapezoidal-
body Phantom and Invader, and the teardrop verseanaell as the Mando-guitars, mandolin scaled

electric versions.

It's not widely appreciated, but Thomas sold adargmber of different guitar models — 87 of them
by count in the service literature, though perhapsmany were sold of each model — eighteen of
which had on-board electronics for effects. If youn or know of one of these rare birds, this may be

useful to you.

Let me preface this with the fact that there igay\limited fund of knowledge on these guitars.
Unfortunately, the service literature has no infation whatsoever about what the circuits were on
those effects boards, only the outboard wiring.rétsee huge gaps in the information. If you find
mistakes or additional info, please send it amdlitget sifted into the pile, with thanks for thelp! |

expect to update this write-up as more informabenomes available.

Guitars With Effects
The on-board effects were slightly modified versiar their plug-into-the-guitar effects and on-the-

floor pedals. It's not clear at this point whiclmeafirst, or if they were semi-simultaneous.

Typical of Thomas Vox amps, they used a mix-andemaet of modules to produce a plethora of
models with slightly different features with onlyoaest inputs of design work. This is probably a
leftover of the design approaches Thomas brougtt thhem from the electric organ world, where

modularity was a fundamental concept.

There were five on-board effects: distortion, teebhss boost, repeat percussion, wah and a tuner,
which came as either an E or G, depending on whéthas for a six-string guitar (E) or bass (G).
These were actually implemented as stone-age weo$idntegrated circuit”, with the effect circuit
built cordwood-style with the components on endMaeein two postage-stamp-sized printed circuit
boards. Each board had a unique set of leads osid@¢hat let it be soldered into a “motherboard”
that took the input, output, control wires and pogmund contacts out to where wires could connect

these up to the controls and signal wiring.
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Appendix A has a list of all the guitar models that are mdlailable service literature. The following
is a table of just guitar the Vox guitar modelshnin-board effects, and the part numbers Thomizsllis
for the assemblies and PCBs. The effects liste®@ wass referenced back to the wiring diagrams in
the service literature (which is all the servitertature has on these modules) to make a sanitk @re

which went with what. The table is sorted in ordefewest effects first — that is, the smallest

motherboard.

M odel Distn | T-B | Rpt | Wah | Tuner  MB PCB # (PCB only) Asm #
Constellation IV V274 X X X(G) 09-3709-0 09-3706-0
Astro IV X X X(G) 09-3709-0 09-3706-0
Sidewinder IV V272 X X X(G) 09-3709-0 09-3706-0
Apollo IV V271 X X X(G) 09-3709-0 09-3706-0
Apollo V266 X X X 09-3709-0 09-3706-0
Bossman V265 X X X 09-3709-0 09-3706-0
Delta IV V264 X X X(G) 09-3709-0 09-3706-0
Hawk IV V263 X X X(G) 09-3709-0 09-3706-0
Thunderjet V260 X X X 09-3709-0 09-3706-0
Cheetah V26 X X X X 09-3756-0@ 09-3754-0Y
Delta V261®@ X X X X 09-3756-0W 09-3754-0Y
Viper vV289® X X X X 09-3756-0@ 09-3754-0Y
Starstream V269 X X X X X 09-3756-¢ 09-3754-0
Invader V262 X X X X X 09-3756-¢" 09-3754-0
Grand Prix V286 X X X X X 09-3903-0 09-3902-0
Ultrasonic V275 X X X X X 09-3903-0 09-3902-0
Ultrasonic V268 X X X X X 09-3903-0 09-3902-0
Starstream Xl V270 X X X X X 09-3950-0 09-3949-0

Table 1: Vox Guitars Wth Effects

(1) Probably these contain an error in the partsM®st Thomas Vox products have errors in theivise literature.
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The Motherboards

Thomas used the concept of a motherboard and aeruwhplug-in modules to do their effects.

There are four unique MBs shown in the serviceditge: 3709, 3756, 3903, and 3950; likewise there
are four top assembly numbers. In only two instartmes a guitar's MB assembly part number have a

different mix of modules claimed in the literatuned wiring diagrams.

Easy and neat, eh? Well, not quite. In this, lieraich of the Thomas Vox service literature, whait
actually built and shipped does not always matetstrvice literature. The service literature corgtai
both obvious and subtle mistakes, and the suppiiettee actual guitars tended to build with whasyth

had on hand if there was a shortage, by all reports

The Invader and Starstream parts lists have a vwatula listed, but say they use the 3756 MB; the
Delta v261 and Cheetah V267 part list also sayg tise the 3756 MB, but there is no wah module
listed in the part list, nor shown in the wiringagram. This is highly suspicious, based on a stan o
what is probably a Delta or Cheetah MB. There ateenough pins or space there to put a Wah module
on-board, and the assembly diagrams show no sepa&adt module on any guitar, although the tuner is

shown.

Here's what might have happened. The wiring diagrare probably right, as they match the
advertised features for the guitars, but the pstrtdr the Invader V262 and Starstream V269 Irst a
incorrect part number for the MB. It's likely thhe V262 and V269 probably used the four-effect3390
motherboard — mostly. Some guitars have been fauthda two- or three-effects motherboard, with no
space for the wah module, but with a modified waddule mounted separately inside the guitar,
similar to the way the tuners always were. So ftassible that V262 and V269 were made with either

the 3756 or 3903 motherboard, the 3756 models avseparately mounted wah module.

To further confuse things, the tuner module wasneut put onto an effects motherboard, but was
always mounted separately inside the guitar. Aradidition, it is always possible to put in a

motherboard with extra spaces and not use sonteaaces.

Of course this is speculation, based on part nutigisrand reasoning about corporate accountamts, s

it may be wildly in error, but it seems to makes®based on what it seen in the guitars that forn u

From the techie perspective, the motherboardsrareaply simple wiring vehicles to hold the effects

modules in place physically, and then route the uttex] leads to convenient places for wiring to
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controls. The motherboards do have a couple ofrelgtic capacitors on them, for power supply

filtering and in one instance to complete the digio adjustment circuit.

The circuits of the motherboards were primarilgésto re-sort the module pins to convenient wiring
terminals on the edge of the motherboard. The fonat parts of the effects circuits were all conéal

on the effects modules, with only one notable elioapone capacitor for the distortion module.

The Effects Modules
There are five unique boards or board sets foetteets modules, listed in Table 2. There was a

distortion module, a treble-bass boost, a tunerutegc repeat percussion and a wah module.

Modules Assy p/n| PCB p/n | Notes

Distortion 09-3708-0

Treble-Bass Boost| 09-3707-0

Repeat 09-3755-0

Wah 09-3786-( Wah modules were sometimes placedeinialguitars
off a motherboard, and sometimes assembled “upside
down”

E-tuner 09-3703-0 09-3705-0 09-3904-0 caoll

G-Tuner 09-3802-0 09-3705-0 09-3904-0 coil

Table 2: Effects Modules
From examining the parts lists in the service ditere, the tuner modules were the same, and only

tuned the coll differently. There MAY have beeniffetlent capacitor for tuning on E versus G
modules, but the coil and boards were the samenparber. More research is needed on this point to

find out exactly what is in there.

The tuners represent some issues to people whotavagpair their guitars. The original tunable soll
are both not available any more and trickier todsiman a simple inductor. Getting adjustable coll
forms is vastly harder than it once was. Beyond, thductor-capacitor coils are not all that stable
anyway. It is likely that the whole tuner assembs the same for an E tuner as for a G tuner, the

difference maybe being one capacitor value, andomfyst the setting on the inductor.
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It's worth wondering what an on-board LC tunerasd for these days. Yes, sure, the “originality”

thing. But if you really want it as a tuner, thésen alternative.

Modern guitar tuners, which cost so little theyractically disposable, are controlled by crystal
resonators for accuracies down in the 10-30 paats¥pllion range. That's 0.001 to 0.003 percent. It
would be good if you were using a tuner to usecuii@te one. For repair purposes, that adjustable
coil on the tuner modules is nearly irreplaceable.

So — what were those effects circuits? The setitemture gives no hint. No service manual
uncovered so far goes any deeper into the assemmateerboards than the order of wires at the edge
of the motherboard, and no information at all om ¢hrcuits on the effects boards. That's all been
collected the hard way, taking the (rare!) modtiesnselves, and carefully ferreting out what is nghe

and what values were used.

From the view of 50 years later, you would never asimilar design. It is possible to produce a-fou
effects motherboard on a bit of PCB stock the ssimgas the original four-effects motherboard, no

baby-boards or cordwood needed, and without gairsytface-mount parts.

The big issue in putting electronics on guitarthescontrols. Putting lots of knobs and switchet® on
the guitar is not currently in favor in guitar des, as the guitar is viewed as worth more — assl le
likely to need changes! - than the effects behinedkinobs and switches. Thomas allowed for one knob

and one switch per effect on its guitars. Thereawer six-knob effects here!

The switches were DPDT slide switches, mounted pareel on the front of the guitar, or on the guitar
top in the case of some hollow bodies, alongsidektiob for the effect. The wah, where fitted, was

hooked to a triangular metal level which sat owerhridge.

So all of the on-board effects necessarily hadtéichcontrols, not least because there was notd lot

room on the front of the guitar to put them.

The following pages list the modules, their schéesatnd some notes on the original parts. The
information was gathered by Jon Curl from actuatioles inside guitars. And special thanks to Steed
Taranto, without whose help with information ang¢@mragement I'd never have gotten this far.
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VOX DISTORTION MODULE 1348B

DRAWN BY JON CURL / ACID FUZZ
ACIDFUZZ.COM

REPLACEMENT PARTS LIST

Location Description

CAPACITIORS

c1-C2 Thesa are usually Philipa/Mullard “Tropical Fish® 200V radial film, or "ARCO” brand 200V radial film.
Ca Ducati 10uf/15V BIPOLAR Radial Electrolytic. (Typlcally measure around 15-18uf)

RESISTORS

R1-R6 These are typlcally all 1/4 watt carbon film

Transistors

a1 BC108A

Qz BC108A

P 5K REVERSE Audio Taper

“This pol Is labeled as a 5K R [reverse Audio), but typloally ranges in actual valus fram 1.3 to SK.
il is important to use a reverse audio taper to spread the fuzz evenly over the pols travel,
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INPUT

Location
CAPACITIORS

C1-C4

RESISTORS
A1-AS
Transistor
Qi

P

o2 1000
l l @ o L ouTPUT
finear 202
3

VOX TREBLE/BASS BOOSTER MODULE 1351A

B § +_

R
150K

- =

500K
P o
1 #20n
|22ﬂn
— i y—— %
- - - -

DRAWN BY JON CURL / ACID FUZZ
ACIDFUZZ.COM

REPLACEMENT PARTS LIST
Description

Thesa ara usually PhilipsMullard “Tropécal Fish™ 200V radial film, “ARCO" brand 2000 radial film. or an
unknown brand of brown colorad 200V AXIAL film capaciior. “Somatimes C2 iz a Ceramic Discor an
ARCO 100y AXIALL film.

Thass ane typloally all 1/4 watt carbon filr,

BC1089B Collactor voltage = 4.5V, Baso = 0464 V. Emitter =0 W

500K LINEAR

This pat is labsled as a 500K B (linsar), but typically ranges in actual values from 380-500K.

Vox should have usad a 50K linear pot here, Replace the original pot with a 50K or use taparing
resistors to get your MIDRANGE back! GREEM signal wire to LG 3. BED to LLIG 1
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VOX PALM WAH MODULE 1361A

x
% R » OUT
gv —
—|: R4 |
= -
R7
1 = f 33K II
1
e YT Y
N H—@ o o
R2
rl'\ T 50}
et
o *
R5|& R } HuF
< E C?I /fsu
DRAWN BY JON CURL / ACID FUZZ
ACIDFUZZ.COM
REPLACEMENT PARTS LIST
Location Diaacription
CAPACITIORS
C1+C5 These are usually ARCO J01/20% tolerance, 400V radial film, or equnvalent “ropical fish®.
C3, Ca These are uscally ARCO .22/10% 200V radial film, or “iropical fish® 200V raciol film,
c2 Ducati 4ul/15V Bipoler Radal Electrotytic. (Labaled as duf, but typically measura between 5-7uf)
RESISTORS
R1-R Thesa ara typically all 1/4 wall carbon film, except R4 and RS which ara usually 1/2W carbon film.
Transistors
# ] BC1098
a2 BC10SB
P 100K Audio Taper SLIDE POT

“This pot 5 labaled as “STACKPOLE™ but was maost likely cusormized for or by the EKO company in [tady
with a hinged alurminum mounting bracket. Pot typically ranges i actual value from 70K 1o 125K
It seratehy or warn oul, s “Tips and Tricks for Vox Guitars®™ al wewacidiuzz com.
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VOX REPEATER MODULE 1353

A1
L &
+
- OV
T—
RY
INFUT e OUTPUT
=
=
R3
470H
DRAWN BY JON CURL f ACID FUZZ
ACIDFUZZ.COM
N
[ <
B2
E ‘! 1
B1
C3
amam "
(S
BAn
REPLACEMENT PARTS LIST
Location Descripbon
CAPACITIORS
c1 Ducatl 12V mctal slectralyiic
c2 [Cucati 15V bipolar radial slectrolytic
c3 ARCO 200V raaml film, or Tropscal Fisk 200V radial fim
Ca ARCO 200V radial film, or Tropical Frsh 200% radial film
Cs Axial filrm o radal ceramic disc
RESISTORS
R1-A13 Those ane typically all 1/4 walt coarben film. Sometimes A3 5 1/2W carbon comasition, somatimes R13 s
1/2W carbon fHm,
Transistors
o1 2N2646 (Genaral Electric)
Q2 BC109B
a3l BC109B8
P 100K REVERSE Audio Taper (M = impariant to use a reverse audio taper to soread the rate evenly )
b1 Germanium dicde, “This part is not necessary and has little to no effect. It can be omitted by conneching

the R1/R12 junction 1o thae Q3 collectoriC3 junction,
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VOX ETUNER/GTUNER

Yelbow
— REPEATER
Rl oM
N\
+ i
gi —_— Green il T ToWah Switch
— g” 1 Ly ey
_I 51 ' He - White
—t 3
OUTPUT JACK TIP

—_—  SINGLEWIRE

—— 5 HIELDED CABLE

mmmmm====  GROUND

DRAWN BY JON CURL / ACID FUZZ
ACIDFUZZ COM
REPLACEMENT PARTS LIST
Lacaton Dﬂ-.":‘-l:—ﬂptk]n
CAPACITIORS
c1 ARCO or "tropical fish" 200V radal 10% tolerance
cz2 ARCO or "tropical fish™ 200V radial 10% tolerance, someticmes ARCO axial 160V/20%
RESISTORS
R1-A3 These are typically all 1/4 watt carbon film, Shielded cable ground s also ground point for A3,
Transistors
[*1} BC108A hFE-200 Collector V=9V, Base = 1.64Y, Emitter = 2V
P1 500K Audio Taper Shislged signal wires ground o pot case,
51 DPDT slide-switch,
INDUCTOR Varabla fernte cora inductor. ln_duct-?r pin out:
(side view)
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1 Motherboard
1
: +9V to other modules on motheboard
loureur furrUtDistortion Module A
| —
1 C2
| 100nF
| R2 R3

On
D Q2
[I 5-conductor
[I cable
Off
RS
1 22K
C3
_ 10uF NP[_
. WIRE \ N .
Input from pickups or other effects PR 2
Output o next effect or guitar jack ' GND to other modules on motherboard
P
1
I
l Motherboard
I
: ﬁ?V to other modules on motheboard
dyreyr | OUTPUT Tr-Bass Module M
I I I
] I I
1(+9) 1(+9) Rl :
O+
I I I
L8 — o A .
D WE hrrepre Cl R4 104 :
. O 150K .
[l 2.2nF R2 ] X
I
[] c2 30K Q1 |
220nF NPN
Off " |
C3 6 1
-"zzonF 20K 10M Ss60-k 1
I
I
} 1
Input from pickups or other effects : M e ’
Output to next effect or guitar jack 1 GND to other modules on motherboard
I
\
N e
Lemmmmmmmm
! +9Vioother modules _ _Motherboard
1 /+9) \
Palm Wah Module
: LD
I
3-conductor : 1123K ]f;
cable 4
- I v
Off UTPUT 50 C3 470k

o

Shielded Wire

10nF

R10,
10K

I

I

I

I

I

, G

X ¢

. 1 N e e e e e e e e 7
Input from pickups or other effects ) E?GND to other modules
|

Output to next effect or guitar jack
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/ Motherboard

+9V to other modules on motheboard

49)  Repeat Percussion Module

\
1
| (9 RII 33K |
?UTPUT QUTP ]
1
1
o N |
1
1
un |
1
5-conductor 1

Q3
1
[l cable |
Off 1
RI2 |
33k !
1
1
1
) % 1
Input from pickups or other effects ! «9) A A R3 :
Output to next effect or guitar jack : 470R \
— !
| — 1
] s |
— v 1K 100uH !
| . 5.6k :
1 I . 1
! : RS Q1 |
| . 330k \
1 ! 1
! ! R6 + RI !
C3 C2 1
: : 68nF 68K TIOuF 3R |
1 ! T 1
I 1
: L |
X \ GND to other modules on motherboard |
\ A 7

N e T

N oo
+9V from Motherboard
On S N
[l D , E Tuner/ G Tuner \I
/_IC' =) '
1 i
—— | R1

D [l | 220K :
! 1
! |
! 1
! |
! |
: Cl !
RI |
! 08nF 470R !
1
! Cl TUNING 1
Shielded Wire burpur 270 T INDUCTOR X
1
1
Rl !
2.7R |
1
. . N 1
Guitar output jack tip contact )
Input from pickups or other effects A -7
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Repairing Modules and Motherboards
One of the biggest purposes of this document gatber and preserve the information on these guitar
and their on-board electronics so they can be gejpiy for a longer time. Too many of them have been

lost, or discarded for lack of knowledge when sdauwdt was found.

From the technologist's perspective, there are ssm®us places where the modules will fail, add al
repair attempts should start by checking theseforgt, anything that moves or is adjusted is at a
bigger risk of failure than things that don't. &e switches and pots connected to the modules @re m
prone to failure than the circuits themselves,msaanp-tech will tell you. Another obvious failure

point is any electrolytic capacitors.

Electrolytic capacitors have a built-in decay mextian. When unused — that is, no DC voltage across
them in the correct polarity — they will become sable in between five and twenty years. Using them
(by putting a DC voltage across them with the dtscin use) helps preserve them. These boards have
capacitors that are nearly 50 years old. The sthiang to do is to simply replace them. Pick therast
modern electrolytic capacitor in value and as marcimore DC voltage rating, and solder them in,
taking care to get the polarities right. This wilean you won't have to worry about this again 20

years.

With one exception, the actual modules do not ledwetrolytic capacitors on them, so they're not
subject to this slow decay. The exception to thihe Repeat Percussion module, which has two. This

module is the most complex one, and is also thd hkety to need those caps replaced.

The transistors may be noisy. Transistor-making masas well understood 50 years ago, and they may
never have been as good as modern ones. Alsdabtpansistors can have “creeping hiss” where they
get noisier over years and decades from the wagitbeit works and get noisier with time. If noise

and hiss was why you opened it up, think aboutgbsaining replacement transistors ahead of time

and replacing them all while the module is open.

In restoring all geriatric effects, it's a goodade re-melt all the solder joints. Just use ahiyetinned
soldering iron and a touch of rosin-core soldet (ead-free!) primarily for the flux cores. Useath
enough iron to melt the joint quickly, then get ttan off the joint so long term heating doesnindae
the copper traces' hold to the board. Lead-fredesa a danger to the PCBs, because it only ratls

higher temperature than tin-lead solders, andetheiangers the adhesion of the copper to the board.
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For restoring individual modules, you have the probthat the components are not accessible. If the
module itself doesn't work, you're probably goiadnave to take it apart; worse, you're going toehav
to take it apart in such a manner that you domtiadge it in the process. The most effective way is
usually to obtain some solder wick (Chem-Wick bradood) and some liquid flux. Paint the joints
with liquid flux with a Q-tip, clean your solderingn tip and touch some rosin-core solder to ¢

a layer of solder on the tip, and press the soldek onto the joint with the tip of the iron. Incauple

of seconds, you'll see the solder begin to flowntip the wick. If this doesn't happen by three selsp
your iron is not hot enough, and you're likely tmthge the adhesion of the copper to the underlying
board. If this happens, stop and turn up your soideron's heat or get another iron. The iron is

replaceable, the PCB it damages may not be.

When the solder has flowed up into the wick, remibvewick and iron. These boards are single-sided,

S0 it's easy to remove all the solder from a joint.

When all the joints are un-soldered, wiggle eaeld lwith needle-nosed pliers to check that they're

really free, then gently work the board off the €éithe wires.

Before removing a board, it's best to eagle-eydethes between the boards. Some of the leads are
from wires or components with one lead on eachddaut some, mostly transistors, are only attached
to one of the PCBs, generally the top one. Thesgsldon't have to be unsoldered to get the boards
apart. Only remove the solder from the placeshbbt the boards clamped together.

When you get the boards apart, it is smart to sakee good digital pictures of what they look like s
you can put them back together right.

With the boards separated, do yourself a favorciedk every part for value, and being open or
shorted. Chances are low that any of them are dedndgt it's possible. And after all, you pulled th

boards apart for some reason, right?

In the process of gathering this information, witm and Steed's help | was able to produce PCB

layouts for reproducing the original PCBs.

As an aside, if this document has been helpful,iafoymation you can add to the pile of information
would help you help the next guy with a similardeam. If you can, take good digital pictures of the
information you find, especially parts values aocations, and make them available on the web, or

email them to one of the authors for inclusionutufe editions of this info.
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Motherboard Wiring Diagrams
The Thomas Vox service literature on the guitarga@as the following diagrams on how the

motherboards were wired to the effects.
Top View Wiring Diagram - 3709 Motherboard

Distortion Tr-B Boost

o)

> @ Jé
1L | &
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Top View Wiring Diagram - 3756 Motherboard
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Top View Wiring Diagram, 3903 Motheboard

+ Aioyjeg

|

Tr-B Boost

Wah

Distortion

Rpt Perc
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Appendix A. Vox Guitar Models — info from service |
Source Model Name

P/N

V201
V202
V203
V204
V205
V206

V208
V209
V209
V210
V210
V211
V212
V213
V214
V215
V216
V217

V219
V220
V221
V222
V223
V224

V229
V230
V231
V232
V233
V234
V235
V236
V237
V238
V239
V240
V241
V242
V243
V244
V245
V246
V247
V248

What the source letters C, J and E mean is unknBerhaps “E” is EKO.

Alt P/N
V-2-1
V-2-2
V-2-3
V-2-4
V-2-5
V-2-6

V-2-8

V-2-9

V-2-9

V-2-10
V-2-10
V-2-11
V-2-12
V-2-13
V-2-14
V-2-15
V-2-16
V-2-17

V-2-19
V-2-20
V-2-21
V-2-22
V-2-23
V-2-24

V-2-29
V-2-30
V-2-31
V-2-32
V-2-33
V-2-34
V-2-35
V-2-36
V-2-37
V-2-38
V-2-39
V-2-40
V-2-41
V-2-42
V-2-43

Serv. Lit
Rev 1966
Rev 1966
Rev 1966
Rev 1966
Rev 1966
Rev 1966

1966
1966
1966
1966
1966
1966
1966
1966
1967
1966
1966
1966

1966
1966
1966
1966
1966
1966

1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1967
1966
1966

J
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Stroller
Clubman Bass
Clubman Bass
Bassmaster
Ace

Super Ace

Shadow
Phantom VI
Phantom VI
Phantom IV
Phantom IV
Soundcaster
Consort
Lynx
Cougar Bass
Challenger
Escort Bass
Jumbo Medium

Bobcat
Serenader
Phantom Xl
Mark VI

Mark Xl
Mark IV Bass

Student Prince
Tempest Xl
Mark 1X

Violin Bass
Meteor
Hurricane
Spitfire
Panther Bass

Country Western
Folk Twelve

Folk Twelve Electro
Bulldog

Super Meteor
Super Lynx

Harlem

New Orleans
Phantom Xl Stereo
Tornado

Wyman Bass
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P/N

V250
V251
V252
V253
V254
V255

V257
V258

V260
V261
V262
V263
V264
V265
V266
V267
V268
V269
V270
V271
V272
V273
V274
V275
V278
V279
V280
V281
V282
V283
V284
V286
V287
V288
V289

X201
X202
X203
X205
X207
X209
X212
X214

Serv. Lit
1966
1967
1966
1966
1966
1966

1967

1969
1969
1969
1969
1968
1968
1968
1968
1968
1968
1968
1968
1968
1968
1968
1968
1968
1968
1968
1969
1969
1969
1969
1969
1969
1969
1969

1969
1969
1969
1969
1969
1969
1969
1969

iterature

Source Model Name

E
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Violin Bass Acoustic
Guitar Organ

Mark VI Acoustic
Super Lynx Deluxe
Wildcat

Typhoon

Mando
Mark Xl Acoustic

Thunderjet
Delta

Invader

Hawk IV
Delta IV
Bossman
Apollo
Cheetah
Ultrasonic
Starstream
Starstream Xl
Apollo IV
Sidewinder IV
Astro IV
Constellation IV
Ultrasonic XII
Rio Grande
Shenandoah
Silver Sage
Saturn IV
Skybolt IV
Spyder IV
Stinger IV
Grand Prix
Saturn
Aristocrat
Viper

Voxton
Voxton
Voxton
Voxton
Voxton
Voxton
Voxton
Voxton

Onbd Fx
D, T

D, TR

D, T,RRW
D, T

D, T

D, T

D, T

D, TR

D, T,R,W
D, T,RW
D, T,RRW
D, T

D, T

D, T

D, T

D, T,R,W

DT RW

D,T,R

Type

Steel String
Steel String
Steel String
Classical
Classical
F-hole Elec
F-hole Elec ba
Steel String 12



Appendix B: Example Guitars

Appendix C: Cordwood Style Construction
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Appendix D: Thinking outside the Vox [ R.G,'s opinions — don't blame this on others

8-) |
With the perspective of another half-century sitieeVox onboard effects were made available, it's
tempting to second guess them. Thomas Organ wgswaeh interested in the pop music culture as a
business opportunity, and their decisions on whhatarket were, in fact, business decisions. We know
more about the guitar and amplifier culture nowpaperly, that culture has evolved. Some of the

business decisions that Thomas made then look etdlgiddd today.

One big example is the internal arrangement — trcture, if you will — of the Beatle amplifiers. @$e
were set up with the idea that a lead, rhythm,lzas$ guitar would all plug into the single amptifie

and an entire band would use the one amp. Thisseery strange to modern guitarists.

In this same vein, the circuits used in the onbediietts were chosen for business reasons from the
circuits available at the time. A good guess i$ thay picked circuits that were simple, with small
parts count (and cost!) from their external-effdets. They were limited to what effects were aablé

then within those limits.

That led to choices that are, again, a bit odd@dem usage. Distortion is, of course, a practical
necessity for most guitarists. It's not clear #thatodern guitarist would limit himself to just one
distortion, but an onboard one would be handydidn't muck up using the guitar otherwise. An\ati
treble-bass boost is probably good, but this isessarily the handiest place to have it. Awah is
good, but having it hand-operated on the guitanase than a bit clumsy, and the wah level on the
guitars that had this seem clumsy, to me at |&egteat percussion is something of a one-trick pony,
and probably would not get much use in modern playi

And that brings up the idea of what onboard effeaiald be useful if we rethought this concept today

What follows is my personal take on it.

Active treble-bass is nice; but I'd dearly lovéehttve some kind of onboard compressor. Distortion —
sure; love it. Maybe enough to only use the oné stme tinkering and personalization.

Wah? No use for that on the guitar IMHO, but | ntigery much like to have a filter-based thing that
could do selectable boosts, like the Vox Mid RaBgest effect, and maybe an auto/envelope wah

setting.
As for Repeat Percussion — I'm a bit ambivalefg.dtfun effect, but an onboard tremolo or betéty y
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and attack-delay would be more useful.

And the tuner is a nice touch, but today's tunegssa much better than the simple inductor baseek tu
that | personally would prefer something like intgg a tuner into the body of the guitar, perhaps
with micro-small LEDs showing on the top edgeldd guitar. Still, if | used the onboard tuner, I'd

rework it to be crystal controlled, something we da with trivial ease with today's ICs.

| would approach the idea of what I'd make from\the onboard effects from two different directions.

One is for exact replacement/refurbishment, andther is updating the onboard effects concept.a bi

As far as exactly replacement, PCB layouts ardaivai for exactly replicating the originals. When

executed in brown paper-phenolic PCB stock, reddgrexact facsimiles of the originals can be made.

But it interests me to think what else | could patthe existing “motherboards” if | wanted. It's an
intellectual challenge to come up with replacemmeatiules for the ariginal motherboards that would
let the original guitars do interesting new effettsnow this strikes some people with horror, el

that's me.

Doing this requires some technical thought. Theedeur different PCB layout sizes that fit inteeth
holes on the Vox motherboards. Each is uniques #teifootprint of the pins and holes on the
motherboard. This means that if you decide to mpthe wah board, you have a fixed size and hole
pattern that the replacement must fit. Likewisetteble-bass booster. A replacement meant for the
treble-bass position won't fit in the wah position.

| parsed these into positions and the implied pile/lpatterns. Not surprisingly, | called these TRD
and W, for treble-bass, distortion, repeat perausand wah, remembering that this is a descripifon
the size and pins, not the circuit. The idea i$ ifhgou're doing a replacement effect, you oughpick
which position it goes in, and design the circuitl &s PCBs to fit the position on the motherboard.

As an example, | decided that it might be reasantbtrade the active treble-bass boost for a
compressor. | took the circuit of the MXR Orangei&eger and adapted it to a sandwich of two PCBs
in the style of the original Vox boards that fitéa the hole pattern/size of the treble-bass dir8a it's
possible to replace the treble-bass booster withngpressor on all of the existing Vox motherboards

that use it.

As a second example, | decided that an onboardapwevah would be more useful to me than an

onboard wah circuit, so | adapted the Dr. Q eftacuit to fit the size/shape and pin positionghef
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Wah board, so one of these could be fit into anthertoard, replacing the existing wah with a funk
filter.

In the future, I'm going to look at what can beidgeed into the small module form factor. Some ideas
are a much more sophisticated compressor; a diffelistortion, but still compatible with the same

position/holes; a more normal tremolo than the aépercussion. There are others.

With today's parts and PCB industry, it is poss(blee done it!) to lay out the circuits of the edts
directly on the motherboard PCB. For instancenglsiPCB the size of the 3903 “four-fx” can hold al
the parts directly on the board, doing away witlidlsmble modules entirely. This of course means you
can't trade them out, and they're non original fouteplacing a completely broken motherboard or
adding the Vox onboard effects to a different guitamight be useful.

And when | get to thinking about replacing the nesboards, | get to a quibble | have with how Vox
did the designs themselves. These were a futudsticept at the time, but the computer world has
done a lot of work on motherboards and back plaaasthere are better ways. Ideally, every effect
pin-out would be identical, and the board sizessdmae so that any module can go in any posititn. It

simple enough to do, but probably not somethingpaeryother than me is interested in.

Sigh. So many circuits, so little time.
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