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tvgn Envelope .Generator. Assembly.Instructions

The previous pages were written as a general'guide to familiarize the
S l S T S S t h S c o m p o n e n e n t s . H e r e , n o w, a r e t h e ^ fi f ^ ^ S i
instructions for building your Envelope Generator. It is recommended■ 4 ; h a t y o u d o t h e f o l l o w i n g b e f o r e y o u p r o c e e d f . , ,

"', Find a place where you can work through completion, without
disturbing your set-up.
U s e a d e q u a t e l i g h t i n g . . . , ,
VfLh your hands before starting. This removes contaminating oils and
perspiration and makes assembly more comfortable.
As you proceed, check off each step with a pencil,

{)K U S^tSlircuit board down on a sheet of white paper PLACEJ METAL '
FOIL SIDE DOWNS Turn board so that connector strip is to the leit.

Lay the assembly drawing down near the board.

Unpack the parts carefully and place in a large box or tray so_they.
wonj_t get lost.

H a v e t h e f o l l o w i n g t o o l s n e a r b y : ,
Pencil tip soldering iron, hot and tinned (solder coated)
Solder—Use only thin rosin-core solder!
Small, diagonal wire cutters
Small wire strippers
Small long-nose pliers
Regular pliers
Flat blade screw driver

{ ) 2 ' 5SSS insta l l a l l 30 res is tors on the c i rcu i t board (Rl ^ through

R3H__R20, R2^, R27 and R28 are potentiometers and wil. late be
mounted on the panel.) To avoid "breaking the resistor leads bend

leads at least 1/16 of an inch away from the body of the resistor.
For example:

C o r r e c t I n c o r r e c t

J( } 3* Install all 15 diodes on the circuit board. (Rl through Rl5)
OBSERVE POLARITY!

( ) *■ SS?5l 6 capaci tors on the c i rcui t board. (01 through 06)
Observe polarity on 01, 02, and 06. If there la no band o polarity
marking, the capacitor .ay be Installed In either directi ,n.

{) 5' ££?S 1 1 tranalatora on the clxoul t hoard (Q.1 throng ««)



J " l ^ a e k 4 f e a m e , ^ W ^
! 2 Snap the two plastic card gttldes to*£c boie s in ^ ^ fe wdv 'i' -. Be sure thai the pairs ©* tab» to we gu»a« ia ^own

J. ■ -. : potoi toward the sear of the frame. (Tae Douom u
installed to the drawing.) «„„„,,» h«idiae the top and bottom ■.

( |i 3. ; Slide the e.irouit board ta^ ^*o«d bo tbftZ board fits( I " ■ o f the f rame together against theJ»m« soanaw t&ba
snugly to the card guides. Be euro that «»PalrB 0I p; . .
pinch the edge of the circuit board P'op^y. %wm afflftis brackets

s c r e w f r o m t h e ^ * U / " ^ l l O T TO C H A N Y F O I L H I
THE HEAD OF THE ?cW* ™BSA*°£ Lratchtog it* surface.
Unpack the front panel carefully. AvoW acraw» s prooeed through
AT THIS POINT yo« may if J******jZlX which wiring is

. t h e fi r s t f e w s t e p s ^ " ^ ^ ^ E H * t o t h e b o a r d )■ done between components ©a w*® P™J*»
before finishing the »**?« *£*""% th# modttle frame usli*
Mount the top of ^Trs M fi Swaf B theleara tabs sticking
the top iwo potentiometers as »"«w|" , g0 Agrees toward
up parallel to the ehaft eii theP«Jj^bj*, ■£«• rt th&
o u t o f t h e w a y. P u t t h e t o k t o g W M » * » £ f r ^
po t sha f ts^ th roughf *^* * * f •£ ^ t igh ten them vary.

( ) 4 -

( ) 5 -

( >

< ) 7 «

{ ) 8 . StS^bSSi rr^^^ta^a «a.Bg *. remal»lng
4-40 gerews and nnts.•J ■ v 4-40 sorewe ana »uw.-... .■ .^■■■•: . .■•-,. *;•*. -..<*

A ' 9. ' Install the other pot* mt*^^p^^~ ^ the panel drawing.

PANEL WIRINGrRefer to . ? -e l w i r ing d i J^^^uXof a l l " i f
( y " - 1. Run an insulated wire from Pin 1 o± « f- f wire or one

jacks as Bbown jou^y use f ^r -grate^pieo^ connections
continuous piece, but it muo-u uc

( ) 2. BnTa STconnectlng the four Jacks labelled "patch" on thef r o n t p a n e l . l a b e l l e d " o u t p u t " o n t h e
( ) 3 . Bun a w i re ™»^t t^+ f%f^ t^^ ;e rpo l r f i on ?he board .front panel and from there to.the.^?^r1^r than necessary to

NOTEs Make the wire at least two inches longer tnan
provide adequate slack, -,„*,<»-nod "mite" on the front

( ) * • ^ u n a w i r e c o n n e c t i n g ^ ^ ^ ^ ^ t h T ^ r d .

( ) 5 . S S ^ S s S S , " h e J ^ " ^ ^ 1 ^1 } 5 ' f r o n t p a n e l a n d ^ f Y ^ l ^ h 1 ^ ^ ^ 1 ^ l a b e l l e d " m a n u a l

f ^ 6 . R u n a w i r e f r o m p i n 1 o f s w i t c h & i w ^ g l n ?
trigger in" on the board assembly dra.wing. Run a wire i. ..
o f S 1 t o p i n 3 o f R 2 0 . e f o r R ^

( ) 7. Run a wire between pin 2 and pin 3 of R 2?. CO wa n d R 2 8 . - - f o t s t o t h e a p p r o p r i a t e
l \ a Rim a wire from xdns 1 and 3 ot an xour .yw -

((; ;„ £-£ir.r?nft sftT^sstfi- - - —
THIS COMPI^S ASSEMBLx OF I0DR *H 312 EMVB1WE GEWHAT03.
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AR 312 Envelope Generator Panel Wiring - Rear View

Arrows indicate a
wire to the P G board
All wires with'
arrows and ground
bus with thick
lines must be
insulated.

AA
0 "Kodiilc Ground"
r P C board

o +15 volts on
C board

NOTE:

& Jacks with arrows
L^'l^-jv..^ are wired to hole?rkr^n in Vo'XT:l nnconnector strip,

5 - ^ 9 - 7 1 ;
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AR 312 ENVELOPE GENERATOR INITIAL TEST PROCEDURE

Your AR 312 Envelope Generator requires no trim or calibration.
But, you should perform an initial test to ascertain that everything
is funct ioning proper ly.

You may use either:
A DC coupled oscilloscope.
A voltage controlled device such as a VCO or VCA. (You Hill
be listening to a change in the parameter being controlled
by the Envelope Generator, i.e. pitch or volume)'

In order to test the gate and trigger inputs, you will need a gate
and trigger such as derived from the AR 313 Keyboard. If this Is not
available, the test can be performed at a latter time,

Proceed as follows

1. With the power supply off connect the +15V, -15V, and ground
terminals of the Envelope Generator to the power supply. If a
connector is not available for the board, you may connect clip leads
as such:

+l5volts to pin 3 of R 20
g r o u n d t o p i n 1 o f R 2 0 ■ v ,

solder a wire to the -I5 volt terminal and.'connect there
CAUTION: DOUBLE CHECK.fHKSE CONNECTIONS I Reverse voltage applied,
even momentarily, could destroy many components.

2. Connect the output of your Envelope Generator to the oscilloscope or
voltage controlled device,

3. Turn Attack, Decay, and Release pot fully counter-clockwise and
Sustain pot fully clockwise. Depress the Manual Gate switch and
observe a square wave of ten volts at the output.

4. While depressing the Manual Gate switch turn the Sustain pot
counter-clockwise. The output should drop as you turn the pot.
Turn the pot back to ten. Depress the switch again..The output
should be ten volts.

5. Turn the Sustain pot to 5. Turn the Attack pot clockwise and
observe an increased Attack time,when you depress the switch.
Turn the pot back to 0. Depress the switch.; Attack time should
b e v e r y s h o r t . : .

6. Test the Decay in the same manner.
?. Test the Release in the same manner.
8. Apply an external Gate and Trigger to the Input jacks on the front

panel, to initiate the Envelope Generator. Observe a waveform at the
output.

9. Run a patch cord to one of the jacks labelled "Patch". Connect the
other end to the Envelope Generator output. Check to see that the
Envelope Generator output is now available at the other three jacks
label led "Patch".

The Envelope Generator is now ready for use. If any of the above tests
did not respond as described, recheck your wiring and parts assembly.
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AR 312 Envelope Generator Circuit Description

The AR 312 Envelope Generator produces a waveform with four variable
parameters: Attack, Decay, Sustain, and Release. When applied as a
control voltage to a VCO,VCA, or VCF this waveform can provide
transient information for the synthesis of sound or music.
The' Envelope Generator will initiate upon receipt of a gate and
trigger at i ts input. The output wil l r ise to ten volts (Attack),
fall from ten volts to a selected level (Decay), hold that level for
the duration of the gate (Sustain), and fall to zero volts when the :
gate is removed (Release).

Circuit operation is as follows:

Transistors Ql,Q2,Q3i and Q 4, with Dl and D3 act as a trigger enable
and set the initial state of the Envelope Generator.

.

.
When Ql receives a positive voltage (gate) at its base, it turns en
and its collector drops to ground. This forward biases Q2 and its
collector rises to +15. Q3>.Isi now forward biased and its cibllecton■<

• • d r o p s t o ! g r o u n d r e v e r s e b i a s i n g D 3 . W i t h D 3 e f f e c t i v e l y a n o p e n
circuit, QA is isolated from its positive bias and-turns .off fc'.
Before the gate was applied Q^ was on and acted to ground out the
incoming triggers. Now, a trigger, entering the base of Q5, will
initiate the Envelope Generator.

■■
The Manual Trigger switch Initiates the Envelope Generator by applying
a positive voltage (gate) through Dl to the collector of 02 and a
positive pulse (trigger) through D2, C3, and R 11 to the base of Q5.

A trigger at the base of Q5 turns on Q5 which turns on Q6. The collector
of 0,6 rises to +l5.The positive voltage applied through D4, D.5, D6, and
Rl5"to the base of Q5 latches on Q5-C6 begins to charge positive through
R 28, R29, and Dll. D9 being forward biased reverse biases Dl4> and
isolates the Decay and Sustain circuitry from C6, A buffer amplifier,
consisting of Q8, Q9, and Q10, follows the voltage on C6 and drives the
output. A level detector, consisting of Qll and Dl^, conducts when the
output voltage reaches 10 volts. A positive voltage through D13 turns
on Q4 and unlatches Q5 and 0.6. D9 and Dll become reversed and C6 begins
to discharge through DlO, R25, R24, and Q?. When the voltage on the
emitter of Q? drops below the voltage on its base it turns off and C6
can discharge no further. When the gate is removed Q2 drops low reverse
biasing D7 and allowing C6 to discharge through D8, R26, and R2?. At
the same time Q3 goes high reverse biasing DlO and D9 through D15 and
isolating C6 from the Decay Sustain Circuitry. D12 is added to insure
that C6 does not discharge below ground.
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