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Anyone who works with electronic
music in any way can't help but Tespect
the Mini=Moog, Robert Moog and his
concept of modular voltage controlled
pound generation elements really threw
the musical world for a loop, When
acceptance of these "far out" gadgets
came to the popular music market, it
was primarily because of the develop=
ment of the Mini~Moog. Finally, the
progreasive musician could have coo
of these goodies without having to
worry about patch cords ox large boxes
of separate modules, No wonder it
was so popular. But, as with publie
utilization of any form of new fech~
nology, it was hard to envision what
consumers would want o do with a
mit like this in the distant future.
Well, hera we ara in the future, a
great number of musicians bought Minj=
Moogs during their initial appearance
on the market, and now those musiclans
are well acquainted with the Mini and
want 10 expand, That's where some
of the problemsa begin to occur,

The rear of the Mini has jacks to
provide for external control voltage
for the VCO bank, VCF, and for the
VCA, When you get right dewn o
business, these are the only three
expansion jacks which are really com-
patible with most other gear. Also
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available on the rear panel is 2 Moog-
style "S=trigger'', which requires thai
one contact be shoried to the other
{either via a trangigtor switeh, or
mechanical switch or relay), Thia
turned out to be a rather non-standard
feature, as most synthesizers went
with the step=type gate trigger which
features a voltage output to indicate a
trigger signal. Additionally, the S=
trigger ie sceersible only through a
iwo prong Cineh~Jones type plug. This
definitely precludes use of most stand-
ard audio patch cords. The remaining
jacks on the rear panel allow external
gigmal input, Mini-Moog output, and
two power jacks to provide power for
outboard devices., This is actually a
rather limited array of expansion jacks
by today's standards. And, in fact,
this is one of the most common quest-
jons from Mini-Meoog owners who wish
te expand their systems; "How can I
hook it up to do this?"

There are a great number of paich
points in the circuitry where jacks
could be added to facilitate future ex-
pangion or "re-patching™ of the Mini's
normalization scheme. For this article,
we will discuss two of the most needed
and most useful expansion jacks:
Keyboard Control Voltage Output, and
Standard Gate Trigger Input/Cutput.
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EXPAND I N @& THE PATCHABILITY OF
THE MINI-MOOG

We'll dlscuss the cther modifications
in later ipsues,

After adding these two jacks, you
will be able to use the Mini to trigger
and conirol additional external banks
of modules such as more VCOs, or
triggered effects such as single=sweep
flanging or aingle~pass sequencing.
Also, you will be able to interface a
sequencer with the Mini to operate as
o froec running sequencer gystem. Beo—
cause of the use of the "8-trigger", the
best you could do before was to have
the sequencer control voitage output
feed the VCO and trigger the effeci by
playing a note on the keyboard. Now
you will be able to have the step trigger
output of the sequencer trigger the
Mint by itself! The only time you need
to touch the keybpard is to change
keys (if desired). It's always handy to
have a machine that will run itself!
The Gate fnput jack will also be help—
ful in interfacing external instruments
or signals, As was mentioned, the
Mini already has an external signal
ioput. Now you ¢an uge an envelope
follower which has a trigger output
to triggexr the Mini from the guitar,

OZ organ, Bionic Trumpet, or what~
ever.

For you Mini-Moog owners who
have never attempted any of your own
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repairs or modifications, we have
attempted to make the modification
process as painless as possible with
lota of pictures and step=hy-step in-
structions. NOTE that the original
manyfacturers warraniy will probably
be veided, wnless you have a lenient
or understanding local service center.

With all the warnings out of the
way - - Here we gol

1) Remove the rear panel. There
are 18 Phillips head screws holding
the rear panel in place: 5 along the
top, & along the bottom, and 4 on each
end. Seeflguresa 1 and 2, Onece the
cover is Temoved, you will not be able
to use the Mini's device which props
up the electronies box, so it would
probably be helpful at this point to
look around your workbench for some~
thing to act under the chasels to prop
it up in as vertical a position as pos-
SQﬂE;

2) With the cover removed, note
that there ate two circuit boards
visible at the rear plane of the chagsis,
The circult board at the far right {(when
looking at the rear of the unit) is board
#1. and contains the ogcillator bank.
There aTe two screws which mount
the top edge of this board to the top
panel of the chassis. Remove these
screws, making sure you don't lose
the ifber washers whick act as stand-
uffs beiween the circuit board and
chassis. See figure 3, Once the
screws are removed, use a wide blade
screwdriver to VERY CAREFULLY
pry the circuit board from its two
socketa, The sockets are very tight,
go you will need the screwdriver to
wedge between the socket and the edge
of the eircuit board, Twist the screw=
driver, and move tc the other end of
the board repeating the procedure until
the board 1s far enough out of the socket
to pull it free, See figure 4,

3) With the ogeillator board re-
moved, you will see bhoard #2 whioh
contains the envelope generators and
keyboard output circuitry. Like the
VCO board, board #2 has two screws
holding the top edge in place. Remove
the two screws, and use the prying
gcrewdriver technique to remove this
circuit board. See figure 5, With this
board removed, half of the front panel
ond oontrole should he visible from
behind,

4y On the top panel of the chassis,
mark the two points where holes will
be drilled to mount the expansion jacks,
Both holes will be on a line which runs
through the center of all the other
jacks, Ome of the holes should be
located 11 inches {27.94 cm) from the
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right edge of the case, (The right
edge should be the one nearest the 5=
trigger jack) The second hole should
be at a point 12 inches (30.48 cm) from
the right end of the chassis, When
drilling these holes, it is advisable to
use a amall drill to stark a pilot hole
{gbout 1/8 inch), followed by an inter-
mediate drill (1/4™, and finally the
3/8" drill for the final hole. ALSO,

in an atfempt to keep the drill from
hitHng any of the internal circuitry,

be sure to support the body of the

driil as it finally cuts through the
panel. Metal shavings from the drilling
are difficult to remove from the cir-
cult board sockets, so it would also

he advisable to cover as much of the
circultry as possible with a rag. Aifter
drilling, inspect the sockets and cir~
culiry for any shavings which may
cause shorts or problems. See figures
6 and 7.

5) Inatall the two 1/4" open cir=
cuit phone jacks such that the connec-
tion Jugs of the jacks are facing the
rear opening of the chassis. See figure
8, Note that the rightmost jack should
be turned slightly to avoid any {nter—
artinn with the nearby potentiometer.
After mounting, the jacks will need to
be labellad on the outside of the chassis
in some mamner. I used dry transfer
lettering covered with a layer of clear
vinyl tape, such as Scotch Magic Tran—
gparent tape. The leftmost jack
should be labelled "Gate In/Out", or
designated with a gate symbol, ™.
The right jack should be labelled
"KBD CV Out" or similar,

6) Using a 2 inch (5 cm) length of
insulaied wire, connect the ground lug
of each jack. Solder at the right jack
only. Using a 2 inch (5 rm) 1ength of
wire, connect the ground lug of the left
jack to the bare wire ground buss which
rms along the three adjacent cutput/
input jacks. Solder both ends of this
wiTe. .

7} Select the #2 circult board which
was previously removed, We will now
attach two wires to the foll side of this
board which will later connect to the
jacks we just installed, Lay the cir-
cuit board on your workspace such
that you are looking at the foil side of
the board, and the "fingers" of the
edge comncctor aro fooiug you, The
1left set of contacts is designated
Bection A, and should consist of 14
contacts., Look closely at the etched
copper designations near the “fingera",
and you will see that the left end is
contact #1A, while the right end Is
designated #14A, The larger set of
contacts which is near the center of
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the board is the B socket section. Thia
section conalsts of 22 contacts, once ¢
again designated on the ciroudt board
from left to right as #1B through #22B,
See figure 5.

In the left VA" connector, locate
fingers #4 and #5, These two should
be connected by a trace directly abhove
the fingers, Using a screwdriver or
lmife, carcfully scrape away the green
anti~oxidant coating on thia trace, Tin
the trace by flawing a small ameunt of
solder on the now axposed trace. Cut
& 15 inch (38 cm) length of insulated
hookup wire, and prepare by stripping
1/4" {(Tmm) of insulation from each
epd, '‘l'in” the exposed ends of Lhe
wire by flowing a amall amount of
solder into the sirands of the wire.

Lay one of the prepared enda of this
wire on the pretinned trace sbove
fingers #4 and 5. Heat this connection
until solder flows around the wire,
remove the iron and let the connection
cool. See figure 9,

In # similar monnor, out snd pre-
pare a 7 inch (18 cm) length of ingulated
wire. Locate finger #20 of the Section
B connector ond trace the copper foil
pattern which leads from this finger.
The first component (and the only one)
to which this path leads is the anode
of a IN34A signal diode, At the other
end of this diode {the banded cathode)
there should be a short trace which
leads to a 100K registor (color coded
brown-biack-yellow}. On this short
trace, once agaln scrape away a
gection of the green coating and 'tin'
the exponed section of tho copper. Lay
one of the prepared ends of the 7 inch
(18 om) length of wire against this area
and heat the joint to allow the solder
to flow smoothly, Remove the iron
and allow to cool, See Iigure 9,

8) The wire connected to finger
4/5A is the keyboard control voltage
output, Connect the prepared free
end of thir wire to "hot" lug of the
rightmost jack on the top panel of the
Mini, This jack should be the one
labelled "Kbd CV Out” or similar,
Solder the connection at the jack lug.

9} The remaining wire vcigivaling
at the diode/resistor junction is to be
connected to the remaining (Gate
Input/Qutput) jack which you Installed.
Solder this connection,

10) This completes the nstallation
of the modification. Reassemble the
Mini~Moog by following the disassembly
gteps in reverse, Replace board #2,
Replace bonrd #1. DON'T FORGET
the gerews and fiber washers when
relnstalling these boards. Finally,
replace the rear chassis cover, bow=
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Figure 10, Sequencing is but one of the possibillties for the expanded Mini-Moog,

ever, you may want to play with the
expangion jacks for a while to make
sure all is well before cloging the

case.

inexpensive modification can open up
quite a few possibilities for the Mini
owner, Any of the many gtandard
controllers available will now easily
intcrface with the Mini, Envelope
followers can be used to trigger the
Moog from guitars, mikes, prerecord=
ed signals, click tracks, or any other
audio signal, Joysticks eould be used
to feed control voltage to two of the
three confrol inputs available, and

{if you should perhaps choose to use
the Paia joystick) the jovetick trigger

Ag mentioned earlier, this simple

output could also he used via the new
trigger jack, Using an instrument
like the OZ mini~organ through the
Mini=Moog external input can produce

- a very powerful pplytonic instrument,
- Previously. you would have had no

easy way to Interface the trigger from
the OZ, But now, ...... {'s just
patcheord awsy! - Sequencerg are always
fun, and with a Mini-Moocg to control
you ¢an get some dynamite offects,
Using the added trigger jack, you can
now have the sequencer trigger the
Mini for each note of the sequence ...
the way the sequencer was degigned to
be used, Alernatively, you cowld use
the sequencer ag a gingle pass effect -
pethaps for high speed arpegglation,
To get this effect. the sequencer is set

Sor s
to produce a nop-repeating pattern with
the new Mini gate Jack used as an out=
put from the keyboard to trigger the
Initiation of the seguoencer pattern. Now,
whenever a note 1s played on the key=
board, the sequencer will cycle through
the pattern ohce and return to the note
being played on the keyboaxrd, And
remember that with the sequencer being
used to control the axponential VCOs
in the Mini-Moog, the sequencer
pattern will transpose from Key to key,
ag different notes are played on the
keyboard, Using the trigger jack as
an output, you can also trigger external
envelope generators to be uged to
gwoep an external flanger, filter, or
even perhaps to be fed back into the
Minl=Moog VCF control input to generw
ate a more complex envelope pattern

n could be done with the original
-—5R budlt into the instrument,
The keyhoard output jack which

“has been added 18 2 source of 1 volt

per octave control voltage governed by
the keyboard, This voliage can be used
to drive external banks of exponential
type VCOs and VCFs. For the advanced
experimenter, this output could easily
be quantized, stored, and processaed
digitally for memory sequencing, con—
trol voltage delay or cascading, and
many other special effects. - This jack
will turn out to be very handy as you
will see In future articles.
Go Moogsters ... play with your new~
est toy.
For more information on the stock
Mini~-Moog, confact:
Norlin Music
7373 N. Cicerc Ave.
Lincolawood, 1L 60646
m
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