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ELECTRONICS, INC.

EEQUENCE

ASSEMBLY
INSTRUCTIONS

In basic terms, a sequencer is simply another control voltage and trigger source. Unlike
other controllers, however; it allows the user to pre-program an extended sequence of
control voltage variations that can be called up on command and allows the variations to
be executed at speeds beyond human capabilities. In addition to their obvious applications
in generating fast arpeggios and automatic bass lines, sequencers can also be used as
programmable function generators, counters or clock sources.

Considerable time and effort has gone into making the PAIA 4780 as versatile as possible
without losing the user in a hopeless tangle of operational details. Many of the internal
"housekeeping' functions are automatic yet externally available inputs and controls permit
by-passing automatic functions in favor of manual control.

© 1975 PAIA Electronics, Inc. 1020 W. Wilshire Blvd. , Oklahoma City, OK 73116



SPECIFICATIONS

Power requirements:

Clock rate:

Control voltage range:

Additional features:

+18 v. @ 50 ma.
tov. @1 ma.

2/sec. to 32/sec.
0 - 5v. nominal

Built in glide

Light Emitting Diode indicates clock rate
LED stage status indicators

Manual and electricly activated controls

2 to 12 event re-circulating count capabilities.




SOLDERING

Use care when mounting all components. Use only rosin core solder (acid core solder is never used
in electronics work.) A proper solder joint has just enough solder to cover the round soldering pad
and about 1/16 inch of the lead passing through it. There are two improper connections to beware of:
Using too little solder will sometimes result in a connection which appears to be soldered but actually
there is a layer of flux insulating the component lead from the solder bead. This situation can be
cured by re-heating the joint and applying more solder. If too much solder is used there is the danger
that a conducting bridge of excess solder will flow between adjacent circuit board conductors forming

a short circuit. Unintentional solder bridges can be cleaned off by holding the board up-side down and
flowing the excess solder off onto a clean hot soldering iron.

Select a soldering iron with a small tip and a power rating not more than 35 watts. Soldering guns are
completely unacceptable for assembling transistorized equipment because the large magnetic field they
generate can damage solid state components.

CIRCUIT BOARD ASSEMBLY

() Prepare for assembly by thoroughly cleaning the conductor side of the smaller "A" circuit
board with a scouring cleanser. Rinse the board with clear water and dry completely.

Solder each of the fixed resistors in place following the parts placement designators printed on the
circuit board and the assembly drawing figure 1. Note that the fixed value resistors are non-polarized
and may be mounted with either of their two leads in either of the holes provided. Cinch the resistors
in place prior to soldering by putting their leads through the holes and pushing them firmly against the
board; on the conductor side of the board bend the leads outward to about a 45° angle. Clip off each
lead flush with the solder joint as the joint is made. Save the lead clippings for use as jumpers in
later steps.
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DESIGNATION VALUE COLOR CODE A-B-C
~ Rl 57 nuaielofagessie s o o siexereseianaes & ¥ an 160K, swiiowiois s s & summimnie brown-green-yellow
W R2 - = samaoss & 8§ SRR s b A e 150K ..vvennnnainil, brown-green-yellow
‘,{/ RY semioe S B oM T o BBOKE ovsiotleins 5 5 wamresersion brown-green-yellow
(4)’ REe ceovoococseconannssessansos 150K ...ccc.... ceeeaan brown-green-yellow
“1r RE soiesans os samieee wn% % 4 5. soiwwie: ABPIE. “wratirese o ¢ wisrdan § brown-green-yellow

e B8 wonnveise e 150K ......... R brown-green-yellow
(v'f R7 cecceccssansanie sseersseces 1IK ceee- eeesecces +++++ brown-black-red

(= RE sewsness R T R sy o G e st G d's enimEeeine 3 38 brown-black-red

(_r R9 ----. ®sesscecsccsscssscssans JK cvccccccccscsccaces brown-black—red

( RIO s ss oo SR o o5 e lerple sas STEGE =oie vie o Baioraa sierers + brown-black-red
M Rll tcccecccncces secssesnes oo JK cccccccrcccccacnnns brown-black—red
Ly R12 treevecieisrssenesaes 1K cececcrecncnnnns  brown-black-red

( RIS ssccovins ol 00 & SaeETeREI0 - 680K e+ evecesssesssns blue-grey-yellow
J RIA 0 sciienieiensns o omeiorese eesece GFOK coccccccscsconnns orange-orange-yellow
(‘/ R15 +ccvee s 5§ S veecsecnns 2200 correcceces ssinons red-red—yellow

M R1I6 :csiotonionions oo ssomscnes <o+ 3.9megohm crreeiecns orange-white-green

S\

+ brown-black-green
red-red-green
brown-black-green
yellow-violet-red
brown-green-orange
orange-orange-orange
brown-green-yellow
blue-grey-brown
brown-black-green
brown-black-orange

CERIEEERER

( brown-black-brown
(/‘ R28 R R I 330K +eccrrceccnnen *++ orange-orange-yellow
(./ R29 -tieevennnannns teeeeeiaas 15K ceeee tececcnasenan brown-green-orange
(\/ R30 -vcccvvns cesessocscecrcans 1K cccovevevccccsnsrans brown-black-red
(.)/ _  R31 o oarwiasers o ¢ o o eete O ERET 150K +vvvenee s+seee-ees brown-green-yellow
(../ R32 ccsvoes crtesensase cocscece Q9K eccavas cescsensiee red-red-orange

(-/ / BB oo vv omionrniei & 5 invoele 470K ... yellow-violet-yellow
WI B3 (i iiiciemnmens o o Tl Lmeg .ussunmasnnsss e brown-black-green

A
B

........................ 3K i, orange-orange-orange

LA _Aracas

DES{GNATION VALUE COLOR CODE A-B-C
1-1/_ R ......cvvcvnpnasvasene view TR o o speeeiise +..... yellow-violet-orange
F)" 7 BIB. : o s cpmaanis o s seRaEGE § lmeg ........... oo o v brown-black-green
(‘ﬁ' R3O ...oviiiinennnnnnn, . 1meg..iiveuee RSP B brown-black-green
({  BAD ....cicuieneiesneessres 6.8K.......... cescons .. blue-grey-red

(‘( BRAT s g oS R A .. L0K.... [ % & seraiere brown-black-orange

Install the ceramic disk capacitors. Without exception the value will be marked on the body of the
part.

DESIGNATION VALUE
P CL;  waieiehi 3 5 45058 5w o mmomere . 001 mfd. ceramic disk.
15 A S 100 pf. ceramic disk ik
G0 [ ianecd) Molsisratsiossaele sl st store .05 mfd. ceramic disk
( CBir 1 N ISR . 2 .05 mfd. ceramic disk

Up to this point all components have been non-polarized and either lead could be placed in either of
the holes provided without affecting the operation of the circuit. Electrolytic capacitors are polarized
and most be mounted so that the "'+ " lead of the capacitor goes through the "+ hole in the circuit
board. In the event that the ""-" lead of the capacitor is marked rather than the "+ lead it is to go
through the unmarked hole in the circuit board.

Note that the operating voltage (v.) specified for a capacitor is the minimum acceptable rating.
Capacitors supplied with specific kits may have a higher voltage rating than that specified and may
be used despite this difference. For instance, a 100 mfd. 25v. capacitor may be used in place of
a 100 mfd. 10v. capacitor without affecting the operation of the circuit.

Mount the following electrolytic capacitors and solder them in place. The values, voltage rating and
polarization are marked on the body of the part.

I?GNATION VALUE
( C4 .iiiiiiiiiiiiiiiines

2.2 mfd. 10v. electrolytic
QF C5 e,

2.2 mfd. 10v. electrolytic
Install the transistors. Orientation of the transistors is keyed by the flat on the side of the case and
should be evident from inspection of the parts placement diagram shown in figure 1 and the parts
placement designators printed on the circuit board. All semi-conductors are heat sensitive and may
be damaged if allowed to get too hot during soldering. To be on the safe side heat sink each transistor
lead during the soldering operation by grasping it with a pair of needle-nosed pliers at a point between
the circuit board and the body of the transistor. The part type no. is printed on the case.

DESIGNATION TYPE NO.
“ Ql ... e, 2N5129
@/ Q2 ........... et srefotosals 2N5129
( L ) 2N5129

Install the diodes. Note that these parts are polarized and must be properly oriented in order to
operate correctly. Polarization of the diodes is indicated by a colored band on one end of the case.
Install as shown in figure 1. The physical appearance of the device is related to the schematic

symbol used on the circuit board parts placement designators in the drawing below.
DESIGNATION TYPE NO.

(DL it i5mmnt e v oo . 1N914

( D2 e MO R 1N914 IN914

(.4)‘/ Using the excess resistor leads clipped from resistor installation, form and install the
wire jumper indicated by the solid line printed on the circuit board and shown in the parts

placement diagrar. figure 1.

Install the trimmer potentiometer.

DESIGNATION VALUE
3 . S T 50K trimmer potentiometer




Install the multi-turn potentiometers R41 through R46. Install the controls by pushing all three
pins through the holes provided in the circuit board and then soldering only the pin closest to the
edge of the circuit board. Make sure that the control is perpendicular before soldering the rear
two pins of each control.

(W RAL e e et o 2 e 50K multi-turn
<  R42 .............. shepall el .. 50K multi~turn
S RAB. iasisrares ¢ & satRieE .... 50K multi-turn
C R4 &asii ore omimeds weeeees.e. 50K multi-turn
y R4S evvririieninnnnnannnas 50K multi-turn
(~ RA6 i o sovwe Sieiwiee s 9 a8 veo. 50K multi-turn

‘When these controls have been soldered in place, carefully pull the knobs from the shafts. Save
the knobs for re-installation in later steps.

Mount the integrated circuit. Note that the orientation of the integrated circuit is keyed by a notch

at one end of the case which aligns with the semi-circular key on the designator printed on the circuit
board. Use particular care when installing this part, like any other semi-conductor it is heat sensi-
tive and should not be exposed to extraordinarily high soldering temperatures. Make sure that the
orientation is correct before soldering, once the unit is in place it cannot be removed without destroying
destroying it.

DESIGNATION

15" IS (o1 B

TYPE NO.

LM3900 or
CA3401E Quad Norton Amplifier

In the following steps wires will be soldered to the circuit board which will later connect to the
front panel controls and jacks. At each step prepare the wire by cutting it to the specified length
and stripping 1/4 inch of insulation from each end of the wire. "Tin" each end of the wire by
twisting the exposed strands tightly together and melting a small amount of solder into the wire.

Using the wire provided make the following connections to the ""A" circuit board.

(%" A 10 inch length to point "W,
¢ A 4-1/2 inch length to point "H".
(&% A 5 inch length to point "J".

( A 4-3/4 inch length to point "K',
A 4-1/2 inch length to point "L".
(9 A 6-1/2 inch length to point "M".
(% A 4inch length to point "N".
(&~ A 6 inch length to point "P".
(q/ A 6-1/2 inch length to point "R".
(O A 6-3/4 inch length to point "S".
(<" A 1-1/4 inch length to point ""T"'.
(¢ A 6 inch length to point "AB",
(‘1/ A 1-1/2 1nch length to point "A'".
‘1/ A 1-1/2 inch length to point "B".
( A 1-1/2 inch length to point "C".
. A 1-1/2 inch length to point "D"
(+" A 1-1/2 inch length to point "E".
(% A 1-1/2 inch length to point "F",
( A 1-3/4 inch length to point "G".

Pass the wires from points A, B, C, D, E and F through the unmarked holes adjacent to each point.
This will facilitate their connection to front panel jacks in later steps. See tigure 2.

( Prepare the 2-1/4 inch piece of RG-154/U co-axial cable provided by stripping 1/2 inch
of the black outer insulation from each end. Carefully un-braid the shielding to expose
the insulated inner conductor. Twist the loosened braid back together and lightly. "tin"
the end. Remove 1/4 inch of insulation from the inner conductor at each end (see figure 3)
(/

y At one end of the cable prepared above connect the tinned shield to circuit board point
‘/ "V'" and solder,
( Connect the inner conductor of the cable prepared above to circuit board point "U",

THIS COMPLETES ASSEMBLY OF THE "A'" CIRCUIT BOARD, TEMPORARILY SET THE CIRCUIT
BOARD ASIDE AND PROCEED WITH THE ASSEMBLY OF THE 4780 "B'" CIRCUIT BOARD.

4780-052676

(‘-/ Prepare for assembly by thoroughly cleaning the conductor side of the ""B'" circuit

board with a scouring cleanser.

Following the directions given for resistor installation on the ""A" circuit board, install the fixed

Rinse with clear water and dry completely.

value resistors on the "B" circuit board as follows. Save the resistor lead clippings for use in

later steps. See figure 4.

DESIGNATION
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VALUE COLOR CODE A-B-C
I60K  v.ciosws = v » o csonmrvinanns brown-green-yellow
160K <awwns v o5 nommins brown-green-yellow
180K cowians s 56 aasemen brown-green-yellow
LSO .cnosenere s s oo srmsece . brown-green-yellow
1BOK: o s s v iipaiersian brown-green-yellow
150K wewies & ¢ 5.8 Rasomias brown-green-yellow
1K ouereieoneis o o stoiaisiswiovera brown-black-red

IR loenenms s s wnmesoess brown-black-red

i b <. eToes e ..... brown-black-red

AR wsmsowia s o ssmacselbianie brown-black-red

K o areeion s o & saaiing brown-black-red

2 [ 8 el v Sl W Bl - brown-black-red

680 sienien s s s v.... blue-grey-brown

10K somwevss s sasiases .. brown-black-orange
330K . weesssesa.... orange-orange-yellow
220K o wai s s serswaenion red-red-yellow

220K uieisns s seassesies red-red-yellow

220K  cevonoessene v.... red-red-yellow

220K  wioeies s s semwesieas red-red-yellow

220K cusesssoseasiines red-red-yellow

220K eeeneese srereeie red-red-yellow

220K ...... & LeEieeee .. red-red-yellow

220K ..iiiiiiiiiiennn red-red-yellow

220K s v ¢ smemuan red-red-yellow

220K eteniiss 5 @ s @ red-red-yellow

220K ........ veevss.. red-red-yellow

220K cosema ¢ ¢ wvaeesese red-red-yellow

QTO0K: oot o & sa.avmmen 38 red-violet-yellow
270K. e e viveennanennann red-violet-yellow
2T0K woe w6 s s swovmses s red-violet-yellow
2T0KE roiinss 3 5.5 meumereiseie s red-violet-yellow
270K +..vveeeensens... red-violet-yellow

P [1): R red-violet-yellow
QTOK  « sonvmviai &6 & e red-violet-yellow
2TOK . evwoivonnne .... red-violet-yellow
2TO0K oo 5 5 wvotemioels red-violet-yellow
UK iorainss 5 & ssaisdois red-violet-yellow

Py (1) S . red-violet-yellow
QT0K  oioei o5 sormosaier red-violet-yellow
B30K ., vininie 2 o sisisioieissone orange-orange-yellow
B0K:  wnenns v 8 ssrarazaeee orange-orange-yellow
S s 5 5 sumEmE orange-orange-yellow
330K ........ iy Slokete e orange-orange-yellow
380K  issiei i v waneamae orange-orange-yellow
880K wewiwn b3 suaswae orange-orange-yellow
330K ...iiiiiniinnns orange-orange-yellow
BBOK:  wrerws 4 & vt syscwarece orange-orange-yellow
BBOK s s ssisave orange-orange-yellow
S80K . cviee » o swieiaroimiore orange-orange-yellow
B30I “ roreias 6 8 5 5 e orange-orange-yellow
0K Lotss i & 506 bisuie 528 orange-orange-yellow
220K voceroe - red-red-yellow

220K ooeionns b 5 nami .. red-red-yellow

220K e red-red-yellow

O1 1) [ G | R —— red-red-yellow

B0 srvranns s 5 s aGewN red-red-yellow

23271 -GN red-red-yellow



()~  Using the excess resistor leads clipped from resistor installation, form and install the 7
DESIGNATION VALUE COLOR CODE A-B-C wire jumpers indicated by the solid lines printed on the circuit board and

shown in the parts
(- red-red-yellow vlacement diagram figure 4. "
" red-red-yellow ]
(/ red-red-yellow Install the multi-turn potentiometers R124 through R129. Install the controls by pushing all
( red-red-yellow three pins through the holes provided in the circuit board and then soldering only the pin closest
RV red-red-yellow ::;: the edge of the c;rcu.i;t1 bcuu-d.1 Make sure that the control is perpendicular before soldering
4 red-red-yellow e rear two pins of each control.
:\; brown-black-yellow = RIBE o covmnining s 5 nsdiovmmnn v s 50K multi-turn
vy brown-black-yellow G BABE - - oo v o mwimsromiancs s & 50K multi-turn
(s/ brown-black-yellow (Y RALG o iisvenes T vasee tat ... 50K multi-turn
(‘/ brown-black-yellow (¥ R127 ...ooinnnnn. EEEREE R 50K multi-turn
( brown-balck-yellow g (Y R128 .cccecceccccccnccescess 50K multi-turn
({' brown-black-yellow () RI1ZY v S eesseaese. 50K multi-turn
~ ) brown-black-yellow When these controls have been soldered in place, carefully pull the knobs from the shafts.
oy brown-black-yellow Save the knobs for re-installation in later steps.
(( brown-black-yellow Following the directions given for transistor installation on the "A" circuit board install the
o z:g:ﬁ’:}:zt’z:ﬁg: transistor on the "B" circuit board. R
= = 2N2712
::’ BRI2Z! oo ois ninisierezacaiooss o v o8 2.2 meg ohm ........ red-red-green DESIGNATION TYPE NO. 2N339
(‘)"f RA23.: cersera oo ssrmosranses ss o d 330K «ee..... orange-orange-yellow M Q4 .. ........... teeee.... 2N3391
W RLBO! sena s semmaem v s 6§ o 1K enmmmssve e brown-black-red
(*’ ¢ J:3 &) 1K cececencannccascas brown-black-red . . . ' v
(-‘7/ R132 “eceosccesccscsossanns 47 ohmsS...cccevvennne yellow-violet-black Mount the. integrated circuits following the directions for integrated circuit installation given for
(&5 RI33 revvrrrrrenrcncnnnnns 330K --vrcrcerranannn orange-orange-yellow the "A'" circuit board. Make sure that orientation is correct before soldering, once the unit is
( RIB4 -ocorssocsamscccsscscs B brown-black-yellow in place it cannot be removed without destroying it.
(‘( R140 -vrerrvecnrooncnnanas 3K cevvvervcncrnnens orange-orange-orange DESIGNATION TYPE NO.
(97, Rial oo bl il I gl iy o I s ~ 1c-2 ......... veeeseeeeee... LM3900 or CA3401E Quad Norton Amplifier
< e g el il il (#  IC-3 ....................... LMB3900 or CA3401E Quad Norton Amplifier
% RI43 cccvrreoscnnrenneennn 10K «o--- ceecerennnes brown-black-orange ¥ IC4 .....covvnuvvunvnnnn. LMB3900 or CA3401E Quad Norton Amplifier
Install the ceramic disk capacitors. The values of these capacitors are marked on the body of the & IC-56 ...cccvvvieeirennncensa. 1748 Op-amp
part. (" Four "flea' clips have been included to facilitate power supply connection. Insert these
(\)/ BT = 55 ssmimtesion 55 5 § RaaedDe .01 mfd. ceramig digk clips in the holes at the end of the circuit board marked L AL SLUBL LU Y B <+ "
(\/ BB o c10: ersrersisjakeiohoin: s oxsswiezsins . 005 mfd. ceral'mc fhsk Solder in place.
- (o] [N S — .01 mfd. ceramic disk ) I ) = =
(% €101 . saereian i % S areeTSe .01 mfd. ceramic disk In the following steps wires will be soldered to the "B' circuit board which will later connect w
(o (o R e s e Do, .01 mfd. ceramic disk fr(:lnt pz:.nell:lcontrolsed and jaccll{s. At each step strip 1/4 inch of insulation from each end and twist
A T .01 mfd. ceramic disk and "tin" the exposed strands.
:j gii gi xg 2::2:: g:i Usi‘ng the wire provided make the following connections to the circuit board.
(/ €18 . s oeomwsanios s s salasaes .01 mfd. ceramic disk ( A 4 inch length to point ""GG",
N CI6 .. iaereoenesssnsies .01 mfd. ceramic disk %" A 3-3/4 inch length to point "HH".
p/ CIT  +vswwoweviss o & basevalazece .01 mfd. ceramic disk (( A 3-1/2 inch length to point "JJ'",
..................... .01 mfd. ceramic disk ( . A 3 inch length to point "KK",
:¥ gig cececsceccccan cececes .01 mfd. ceramic disk ('r" A 5 inch length to point "LL",
(< C20 .ecevcnrncanss cessses .01 mfd. ceramic disk ( A 5-3/4 %nch length to point "MM",
v G2 s sseasemests s dnanee s 100 pf. ceramic diilll( : ~ : Y : i_]l_g mcﬁ %engﬂ :; pomt ::gg,:
( C23 s ovevwmanassensemee . 005 mfd. ceramic dis R & = ‘mc en poin ",
Fz)llowing the directions given for capacitor installation on the "A" circuit board, install the (:;;,/ A 1-1/2 .mch length to po?nt ":Rf}"'
electrolytic capacitors on the "B" circuit board as follows: s ( / A 1-1/2 }DCh length to point "'SS",
( A 1-1/2 inch length to point "TT",
DESIGNATION DESCRIPTION (a/ A 1-1/2 inch length to point "UU".
(R° S o1 SR «e.. 2,2 mfd. 10v. electrolytic Pass the short wires installed in circuit board points "NN'" through "UU" through the
(< CBA. 34555 sovanmens s s s guss 1000 md. 25v. electrolytic unmarked holes in the circuit board as shown in figure 2.
(% BBB:  nrwsmrels o wnimpmimesninse s 0.5 & & 56 33 mfd. 16v. electrolytic <)~ A 1-1/2 inch length to point "VV",
S8 B26  w=i s ouwssmen . oo 33 mfd. 16v. electrolytic , (_y/ A 1-1/2 inch length to point "WW'',
Following the instructions given for diode installation on the "A" circuit board, install the diodes on 5 (% Pass the wire just installed through the unmarked hole just to the right of circuit
the "B" circuit board as follows: 3 board point "WW",
. =~ A 1 inch length to point "XX'".
o, D3 ... = e ), IN914 3 (¥7 A 1inch length to point "YY"
(‘/ D4 o eeiseiaEes e s 8 8 EEe e 5. 6v. Zener \ ¢ f‘/ Pass the wire just installed in circuit board point "YY" and the wire previously in-
" stalled at point ""VV'' through the unmarked 1/8 inch hole in the circuit board just to
f the right of point "YY".
6
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"

A 9-1/2 inch length to point "ZZ".

A 1-1/2 inch length to point "AE",

Pass the wire just installed through the unmarked hole directly above circuit board
point "AE",

A 3 inch length to point "AF".

A 2-1/2 inch length to point "AG".

A 1-1/2 inch length to point "AU".

A 4-1/2 inch length to point "AX"'.

A 3-3/4 inch length to point "AW',

Prepare a 2-3/4 inch length of the co-axial cable provided by stripping 1/2 inch of
insulation from one end and un-braiding the exposed shield wires. Twist the shield

wires tightly together and tin by melting a small amount of solder into the wires. )

Remove 1/4 inch of insulation from the end of the exposed center conductor. Connect
the shield to circuit board point "AK'" and the inner conductor to point "AJ".

Strip 1/2 inch of the outer insulation from the free end of the previously installed )

cable. Cut the braided shield flush with the outer insulation before stripping 1/4
inch of insulation from the exposed inner conductor. Connect the inner conductor
to circuit board point "AL".

Make the following interconnections between points on the "B'' circuit board.

g

=
(
-«

Connect the wire from point "GG" to point "AT",
Connect the wire from point ""HH" to point ""AS".
Connect the wire from point "JJ" to point "AP",
Connect the wire from point "KK" to point ""AR'",
Connect the wire from point "LL" to point ""AN",
Connect the wire from point "MM" to point "AM'".

'"Dress'' the wires installed above so that they all lie flat against the circuit board. The wires
may be held in place by pressing them down between conveniently placed resistors on the
circuit board.

This completes assembly of the 4780 "B'" circuit board. Temporarily set this circuit board aside
You are now ready to put together the light emitting diode assemblies using the small 4780/C
circuit boards. This will be a delicate assembly and the instructions should be followed
EXACTLY to assure success.

-~

e

Thoroughly scour the conductor side of the "C" circuit boards until they are bright
and shiny. Perform this step only when ready to proceed with the assembly to
prevent oxidation on the circuit boards. Oxidized circuit boards will require
soldering temperatures that are higher than can be tolerated by the parts that are
to be mounted. Rinse the boards with clear water and dry completely.

Cut twelve 3/4 inch lengths of the bare wire provided. Lay the boards face down on the
work surface with the conductor sides up. Insert one of the twelve 3/4 inch length of bare
wire into the hole in each of the twelve soldering pads and solder in place following detail
drawing figure 5.

The boards should now have the wires protruding out the conductor side with none of the wire

protruding from the component side of the circuit board. If there is a small bit of wire showing

on the component side, clip it off flush with the circuit board.

You are now ready to mount the Light Emitting Diodes (LEDs). First examine this part carefully l\
and note that one of the leads is marked with a green band. This marks the cathode of the LED. ¥

Observe that the rear side of the case is flat, while the front side is roughly dome shaped. In a
later step the dome shaped front of the package will mate with a hole in the front panel.

Bend the leads of the LED loosely back. DO NOT use pliers to form a right angle bend in
the leads. Make sure that the green band goes through the hole that is part of the common
strip marked "com' on the conductor side of the board. Insert the LEDs on the component
side of the circuit board and fold the leads tightly against the solder pads. DO NOT SOLDER

YET.

It is imperative that the LEDs not be subjected to excessive soldering temperatures. Before

each LED is soldered in place, carefully scrape the back of its lead with a razor blade or
sharp knife to remove any oxidation that may have formed. (NOTE: the green cathode band
is on the front of the lead.)

As each lead is scraped clean lightly solder it to the circuit board pads. Clip off each lead
as short as possible after it is soldered.
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Prepare a 2-1/2 inch length of insulated wire by removing 1/4 inch of insulation from each
end and tinning the exposed wire,

% %

Install the wire prepared above in the pad marked "com" from the conductor side of
the ""C" circuit boards. Solder. Cut away any wire that protrudes from the component
side of the circuit board. This circuit board will become the top LED board and should
now look like the board shown in figure 6.

STOP

When this module is fully assembled the Light Emitting Diode Boards will be difficult to
service. At this point test the 4780/C boards using any size 1.5 volt flashlight battery
as shown below. Make sure that the negative (-) terminal of the battery connects to the
"com'" pad of the 4780/C board. Check polarity and soldering connections of any LED
that does not light.

Touch "+" of battery to each LED lead in turn.

You are now ready to connect the smaller '"C" circuit boards to the "A' and "B'" boards. Note that
the larger boards have holes under the multi-turn potentiometers marked 1 through 6, The LED
boards have their pads numbered 1 through 6 also.

(e Using the LED board with the wire installed in the '""COM'" pad, insert the bare wires
coming from points labeled 1 through 6 into the holes labeled 1 through 6 on the "A"
circuit board. NOTE: These wires are to be inserted from the component side of the
"A"Circuit board. In a subsequent step this LED board will bend around so that it is in
front of the "A'" board. This will require that there be approximately 1/2 inch of the
bare wire between the two boards. The spacing will be correct if the "C'" board is just
slightly above the top of the multi-turn trimmers as shown in figure 7 when the leads
are soldered in place.

(‘T‘y In a similar manner mount the remaining LED circuit board to the "B'' circuit board.
(4)/ Fasten the two "L brackets to the "A" circuit board using one 4-40 X 1/2 inch

machine screw, one 1/4 inch spacer, one lockwasher and one 4-40 nut on each bracket as
shown in figure 8. Note that the unthreaded hole in the ""L'" bracket is used in this step.

( In a similar manner fasten two ''L'" brackets to the "B" circuit board.

(Q/ Position the mounting holes on the LED boards so that they are in line with the
threaded holes in the "L' bracket. In a later step, screws will pass through the front panel
and through the LED board into the threaded holes in the "L'" brackets.



One Light Emitting Diode remains to be mounted on the ""B" board. Just to the right of
the circuit board point "WW" are two holes marked ""LED" (left side of board). Solder

two of the "flea clips" provided into these holes.

Note that when properly installed the

upright portions of the ""U' shape of this clip will be pointed toward the closest edge of

the circuit board.

(¥

(see figure 9)
Install the two LED supporting flea clips.

Bend the leads of the LED loosely back and slip them into the clips such that they are roughly
parallel with the surface of the circuit board. The ends of the LED should be even with the rear
edges of the clips. Make sure that the unmarked lead goes into the clip that connects to R60.

Lightly

solder the LED lqa.ds to the clips.

\
Place the front panel face down on a soft rag to prevent marring the finish.

(4

place with a tinnerman nut as shown in figure 11.

Place a black pin jack (J1) in the hole provided as shown in figure 10. Fasten in
Press the tinnerman nut down firmly.

NOTE that all tinnerman nuts must be mounted verticly as shown in figure 10.
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In a similar manner mount black pin jack (J2) as shown in figure 10.
In a similar manner mount black pin jack J3. J
In a similar manner mount red pin jack J4.

In a similar manner mount red pin jack J5.

In a similar manner mount red pin jack J6.

In a similar manner mount red pin jack J7.

In a similar manner mount red pin jack J8.

In a similar manner mount red pin jack J9.

In a similar manner mount red pin jack J10.

In a similar manner mount red pin jack J11.

In a similar manner mount red pin jack J12.

In a similar manner mount red pin jack J13.

In a similar manner mount red pin jack J14.

In a similar manner mount red pin jack J15.

In a similar manner mount red pin jack J16.

In a similar manner mount red pin jack J17.

In a similar manner mount red pin jack J18.

Using two 4-40 X 1/4 inch screws, two 4-40 nuts and two lock nuts, mount Slide switch S1
in the position shown in figure 10. Make sure that the points of the 4-40 nuts do not interfere

¥ with the travel of the slide inside the switch.

o
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Mount the SPST push button switch S2 in the position shown in figure 10. Use the lockwasher
between the rear surface of the front panel and the body of the switch.

In a similar manner mount pushbutton switch S3.

Mount 500K potentiometer R135 in the location shown in figure 10. Use two 3/8 inch nuts,
one behind the front panel as a spacer and the second on the front side of the panel to secure
the potentiometer. Adjust the rear nut so that none of the threaded shaft of the control is
exposed when the front nut is tightened down. This will allow the control knob which will be
mounted in a later step to seat as closely as possible to the front panel. Orient as illustrated.
In a similar manner mount 500K potentiometer R136 in the location shown in figure 10.

Orient as illustrated.

In a similar manner mount 75K potentiometer R137. Orient as illustrated.

In the following steps interconnection wiring will be done on the front panel controls. At each step
cut the wire to the specified length and strip 1/4 inch of insulation from each end. Twist the exposed

strands

and tin by melting a small amount of solder into the wire. (see figure 12)
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Solder the connection at S1 but do not solder the connection at R135 at this time.

5 Cut one lead of 100K resistor R139 (brown-black-yellow) to a length of 1/2 inch and the
other lead to a length of 1 inch.

Prepare a 1-1/2 inch length of insulated wire and connect lug #2 of S1 and lug #3 of R135.

Pass the 1 inch lead of the previously prepared resistor through lug #3 of R137 to lug #2 of

R137. Pass the 1/2 inch lead of this resistor through lug #1 of R137. Solder the connection

at lug #2 of R137 but do not solder the connections at lug #1 and lug #3 at this time.
() Cut both leads of 4. 7K resistor R138 (yellow-violet-red) to a length of 3/8 inch.

(9 Connect one lead of the previously prepared resistor to lug #1 of R136 and the other lead
to lug #3 of R136. Do not solder either connection.

H”': Prepare a 2 inch length of insulated wire and connect lug #1 of S2 to lug #2 of S3. Solder
the connection at S3 but do not solder the connection at S2 at this time.

(™) Prepare a 1N914 diodeZZS by passing a 374 inch length of the plastic tubing provided over
each lead. Clip the leads of the diode off 1/4 inch beyond the end of the tubing.

(= Connect the lead coming from the end of D5 that is marked with a colored band to lug #1

of S3. NOTE: Correct orientation of this diode is necessary for operation of the unit,
Solder this connection.

Connect the remaining lead of D5 to J1. DO NOT SOLDER.

o

THE CIRCUIT BOARDS MAY NOW BE BOLTED TO THE FRONT PANEL AS FOLLOWS:

holes on the back of the front panel as shown in detail figure 10.

( Using two each 4-40 X 1/4 inch screws and 6 lockwashers, mount the smaller "A"
circuit board to the front panel as shown in figure 8.  Note that the "A'" circuit board will
be the top board of the two board stack and mounts approximately on an imaginary line
between R135 and R136. When mounting the board make sure that the shafts of the multi-
turn trimmers R41 through R46 align with the top-most row of large holes in the front panel.
Also make sure that the Light Emitting Diodes align with the row of smaller holes.

MAKE THE FOLLOWING CONNECTIONS BETWEEN THE "A" CIRCUIT BOARD -AND THE
FRONT PANEL CONTROLS USING THE WIRES PREVIOUSLY INSTALLED ON THE CIRCUIT
BOARD, (see figure 13) Dress the wires against the front panel wherever possible.
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Point '"J'" to pin jack J1 (solder 2 wires at this point).
Point "K' to lug #2 of R136 (solder).

Point "M to lug #3 of S1 (solder).

Point ""P" to pin jack J16 (DO NOT SOLDER).

Point "R" to lug #2 of S2 (solder).

Point "S'" to lug #2 of R135 (solder).

Point "T'" to lug #3 of R136 (solder two wires).

Point "W'" to pin jack J2 (solder).

Point "G" to lug #3 of R135 (solder two wires).

AN

The remaining wires coming from the component side of the "A" circuit board will connect
to the '"B" circuit board in the following steps.

/
(.o{ Connect the six wires that pass through the circuit board from points "A' through
"F'" to pin jacks J4 through J9 respectively. DO NOT SOLDER any of these

connections at this time.

BEFORE MOUNTING THE "B'' CIRCUIT BOARD THERE ARE SEVEN CONNECTIONS WHICH
MUST BE MADE TO PIN JACKS J4 THROUGH J9. In later steps these wires will connect to
points on the "B'" circuit board. Prepare each wire prior to installation by stripping 1/4 inch
of insulation from each end and twisting and tinning the exposed strands.

@ A 5-1/2 inch length to J4 (DO NOT SOLDER).
(Y. An 8 inch length to J4 (Solder three wires).

( An 8 inch length to J5 (Solder two wires).
" A 6-1/2 inch length to J6 (Solder two wires).
(V}/ A 5 inch length to J7 (Solder two wires).

~ A 4 inch length to J8 (Solder two wires).

« A 4-1/2 inch length to J9 (Solder two wires).

Peel the cardboard backing from the black "dots" provided. Mount the dots over the LED



/ Following the same procedure that was used while mounting the "A" circuit board,
fasten the "B'" board in place using two each 4-40 X 1/4 inch machine screws and 6 lockwashers.
Note that diode D5 as well as the wires to S3 and J2 will be between the front panel and the

front edge of the '"B" circuit board. Make sure that all seven of the LED's associated with this
circuit board align with the front panel holes provided for them,

Using the wires previously connected to pin jacks J4 through J9 make the following connections
to the "B" circuit board. Solder each connection as it is made. (see figure 14)

(\)/ The shorter of the two leads from J4 to "B" circuit board point "AH".
(y’ The longer of the two leads from J4 to point '"BB'".

h/ The lead from J5 to point "AA".

(‘/ The lead from J6 to point ""CC",

(-4/ The lead from J7 to point "DD".

(‘( The lead from J8 to point "FF",

(/ The lead from J9 to point "EE".

MAKE THE FOLLOWING CONNECTIONS BETWEEN THE "A'" and "B'" CIRCUIT BOARDS.
Solder each connection as it is made. (see figure 15)

from ""A" board to '""B" board
( Point "H" <.c.i04s seees  [DOTRE XY,
& Point "L" ......... .... point "Y"
(-)/ Polnt "N . ... omemes point "Z"
(/ Point "AB" ........... point "AB"
(= Point "U" (Center

/ conductor of co-ax) ..... point "U"
W Point "V" (shield of

QO=AX) cves o vosanonesy poiab Y

(~/ Connect the short piece of insulated wire previously soldered to the ""com'' terminal
of the upper LED board (4780/C) to point "AD" of the "B" circuit board.

MAKE THE FOLLOWING CONNECTIONS TO THE FRONT PANEL CONTROLS USING THE
WIRES PREVIOUSLY INSTALLED ON THE 4780/B CIRCUIT BOARD, (see figure 14)

= from point "AG" to lug #1 of pushbutton S2 (solder two wires).

(«” -~ from point "AU" to pin jack J18 (solder).

(\)/-‘ from point "AF" to lug #1 of R136 (solder two wires).

(/ from point ""XX' to pin jack J16 (solder two wires).

('( from point "AX" to lug #1of R137 (solder two wires).

(‘( from point "AW" to lug #3 of R137 (solder two wires).

(g/ Feed the wire originating at ""B" circuit board point "ZZ" between the front panel
and the wires connecting tc pin jacks J4 through J9 and connect to lug #1 of S1 (solder).

FLIP THE MODULE OVER AND MAKE THE FOLLOWING CONNECTIONS USING THE
WIRES PREVIOUSLY PASSED THROUGH THE CIRCUIT BOARD, (see figure 16)

(9 Connect the wire originating at circuit board point "WW" to pin jack J17 (solder).
(o Connect the wire originating at circuit board point "AE" to the "com' pad of the
4780/C board. NOTE: Do not pass this wire through the hole in the ""com' pad as this
presents the danger of a short circuit to the front panel. Simply lay the wire against the
pad and solder in place.

(~/ Connect the wire from circuit board point "UU" to J15 (solder).
(\/ Connect the wire from circuit board point '"TT" to J14 (solder).
S Connect the wire from circuit board point '"SS'" to J13 (solder).
v Connect the wire from circuit board point "RR'" to J12 (solder).
[ Connect the wire from circuit board point '""PP" to J11 (solder).
( -f Connect the wire from circuit board point '"NN" to J10 (solder).
N Connect the wire from circuit board point '""VV'' to J3 (solder). NOTE: Exercise
caution at this connection that the two wires coming through the single hole in the circuit

board are not confused.
Connect the wire coming from circuit board point "YY" to lug #1 of S3 (solder 2 wires).

THIS COMPLETES ELECTRICAL ASSEMBLY OF THE 4780 SEQUENCER. Turn the module over
and install the 12 pitch control knobs on the shafts of the multi-turn trimmers accessible through
the holes in the front panel. Rotate the three potentiometer shafts (R135, R136 and R137) fully
counter-clockwise before pressing on the three control knobs provided. Make sure that the
pointer of each knob points to the "7 O'clock" position of an imaginary clock face before pressing
it in place.



