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A Unpacking* TS T I Nt ST RN e

" 1. Find the inventory and parts list. L - SN PR

~ 2. Unpack the items from the main box but leave smaller parts in thelr'»

o "Hpackaglng, Ex: Pull out the pack of resistors but leave the resis- BT
,fflﬁ"'x' ~ ' tors in that sack. ‘ SR
"Hnl_’3.? Place a check mark by the items on the parts list that you have, leave

' ' . things like resistors in their packaging, and put a check by all the o

: . resistors or whatever (if a part is missing you will soon know it). == = |
Y. 4. Put everything back into the main box and leave 1t there untml you are o f
'”"”.”lnstructed to unpack the 1tems.~_n‘,.ﬂ, RESTRTE

.‘i‘

';Inventory
1. Control Panel
;l_ ©.100 pf capacxtor B
il‘ylv 022 uf capacitor:
10 01.0 pE capacltor =
”xlOO 4LED's. ,

: 'IC =< NE555
IC == SN74HOO'
IC -- SN7404
IC =-- SN7406
Pointer Knob
".Round Knob s

Pot with 2 nuts and 2 1ockwashers ¥

3 Position Switch with 2 nuts and 2 1ockwashers
470 ohm Resistor ‘
680 ohm Resistor REE
;}10 000 ohm Resistor
1,000 ohm Resistor S
8 Pin Solder Tail Socket ‘
; 14 Pin Solder Tail Socket: ‘
;12 ..Pushbutton Switches ==- nut and 2 lockwashers
13 " Toggle Switches. == nut, p031t washers, and flat
’310" ‘Teflon Tubing . s

.25' ‘White ere ‘

washers

;3 5' Black
g “ Blue ' Vi
~ Non- lnsulated ere 2

TR
i

”;j»Grommet D
¢~Fuse Holder
..Fuse ~ = S
- Nylon Insulators or’ Spacers '
- 6=32 x %" screws.
6- 32 X 5" screws

*Lf you are m1331ng any part write to: Logic
Unxver31ty Statlon,vLaramie Wyomlng 82071
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Power Supply is assembled on box except for.

1 Line Cord .
1 Power Switch
-1  Fuse Holder
1 Fuse, 1 amp o .
' Wire requlred to make connections : R
4, DBack panel is completely assembled except for.‘ S
- 1 14" Horizontal Brace : SRRE
2 qen Vertical Braces
3. 6/32 x 1" screws
8 6/32 x k" screws
7 Hexagonal Nuts : : :
If IC's for the CPU have been ordered, they w1ll be in
their assigned sockets in the baok panel.A These IC's 1nclude:
’15_ CBN7400 . 2 SNY413Z
.8 gNp402 0 -1 SN74150 :,“?wf -
_17f5 SN74O4- o 12 SN74151 0
e SNP4o6e 2  SN74154
9. BN7410 1 . SN74157 - .
2 SN7420 2 SN74163% - _ :
8 BN7430 8 SN74AP4L4 1
2 SN7442 3 SN74181 VO {
1. SN7451 3 SN74194 | - ;
-5 BN7474 1+ SN74L0OO ;
1 BN7486 0 3 Falrchlld 9024 ‘
3 SN7489 - & \
Total = 110 IC' : :
/
Solderlng ’ ‘ : '
1« -Let the solder flow all over the connectlon.
2. Don't use more solder than is necessarye. =
3. Wipe the tlp of the iron on a wet sponge or rag frequently,.
this removes!|excess solder and flux from the tip. _

If solder should connect the plated metal strlps on the "

panels (a solder bridge), then:

‘ l';a. Take the plece of braided wire.

be Place the wire on the solder brldge, and put the iron

- on the wire; wait until the solder is soaked up by
© the braid. o

Ce Move the braided wire around in the molten solder.

d. The solder should have been soaked Up.

~ee. If the above action is not completely successful

carefully scrape the solder brldge away w1th a penknife
o ora s1mllar sharp tool. ;

Terms for Control Panel

Te

2o

Se

Front side = the side that has "Loglc Des1gn etohed into~it;

Back side = has all the metal plated stripse. ‘

Top, above, upper - indicates positioning near the edge of
the panel which has the gold plated flngers whlch it
into the 100 pin connectorse. /

‘Bottom, below, lower - indicates pos1tlon1ng near. the

edge which is opposite the tope
Right side = the right edge of the panel.
Center, mlddle - 1ndloates p031tlonlng between the left and
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 pight sidese. : . R ' C
‘7. Pad - a plated circle with or without a drilled hole to
- which components are goldered. ' ‘ ‘ ' .
8. Lead - the wires that extend from a componente. . ’

E. Instructions . o ’ s A
There is a set of parentheses next to each step numbere. -
After you have completed a step: R
“. Recheck your worke.
2e Putxa,check,mark in the parentheses.

: I. Box Assembly

When received, 5 of the & sides of the "Box" will have been

assembled, and the ower supply will have been assembled inside

(some parts outsideg the box. The bare control panel will be

the sixth side of the boxj this should be slid out and laid aside

until work ‘is begun on it. The back side of the box will have '

approximatelylﬂ%" removed to permit the circulation of air. v

There are three holes in the back of the boxe. As viewed from -

the outside, the right hand, and smallest, hole should contain

a rubber grommet. The next hole to the left 1is for the fuse

holder, and the left hand hole is for the power switche ¢ - '

( 31. Install the grommet in the small hole if not already
o - in placee. : S
()2, Install the switch. The on/off lever should be outside
“7 " 'the box. The switch should be positioned sO that one -
' “of the connectors is on the bottom (inside the box)e -
)3. Install the fuse holder. - R o
L, .Insert the power cord through the grommet. :

f5. 'Tie a knot in the cord (inside the box) leaving enough
‘cord length to reach the transformer. B ‘

)6. Split the free end of the cord. T . N
)7.;’%olde; gne wire to one of the two pins on the transformer ;
o (pin #1). R ‘ . - :

)8. Trim the lother wire so that it is of a convenient

~ ./length to reach the fuse holdere. i

)9. Solder the second wire to one connector on the fuse
‘holder. : - ; ; o

)10, Cut a piece of black wire and solder it from the

' gsecond side of the fuse holder to the bottom switch
- contacte , i
( )11. . Cut a piece of black wire and solder it from the
. upper switch contact to the second of the two pins
~ on the transformer (pin #2) e : :
( )12. Install the four spacers on the back of the box
 with 6/32 x A" screws. o R L

~ N Ve Y NN
. . .

II. Control Panel Assembly )

ight Emitting Diodes) o ,

npack the LED's, control panel and solder; keep

the LED's in their packages until they. are needed.

(/2. Take out one LED; find the flat face on the edge of
ihe base of the LED. When the short lead is specified,
it means that it is the lead closest to this flat face.
The long lead must be positive with respect to the :

"~short;lead in order for the LED to lighte. ‘

B
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. DBelow the etched "T,O0GIC DESIGN" there is a row of 16
otcohed circles with two holes in each circle. The .
IED's which are to be placed in this row will be
oriented daifferently with respect to the control panel

.

than will the LED's in the other five Towse .

N

(k. TPlace the short lead of the LED in the upper nole of

the first position; ' the flat face should be pointing
toward the Top. ‘ ~ ‘ o

Splay the leads apart far enouph that the LED won't fall
out of the panel when it is turned upside down.

A

trim. ite AR :
. Remelt the connection. Push on the LED to make its
. se flush with the board. Remove the soldering iron,

“ut hold the LED in place until the connection solidifiese.
Solder the other lead and trim it. T Y
)9, ~The base of the LED should be flush with the panel.

" If not, repeat step 7 on both leads until it is flushe.
0. Put LED's in the other 15 positions in the first rowe

(
()6, AFLlip the panel over to the backside, solder one lead énd
(

N

Y

AN

1
o . ‘TInsure that the short lead is in the upper hole and
_~  that the flat face polnts Upe \ N -
:;igz//Splay The two leads on each LED. : ‘ S :
12, Flip the panel over and solder one lead on each LED. ;
%, Repeat step #7 for each of the 15 LED's and make P
1

their bases flush with the paneles

F§/Z, Solder the other leads and trim. o ' -
. Check for proper orieptation of the LED's, bad soldering

: - and .position.

The positioning directlons given above apply to the first row only.
The directions given below concern the positioning of the LED's
in the other five rows. In the 2nd through 6th rows of LED's, in
all places to the left of column % (it has an etched % above it)
and including column 3, the flat face on the base of the LED points

to the left. The positive lead i1s on the right when viewed from
the front of the control panel. Tn all the spots to the right of
column 3. starting with column 4, the flat face points to the right.

Tor this latter group, the positive lead is on the left when Co
viewed from the front of the control panel. Note that all positive
leads j;i/ponngcted on the back of the panel to the bus ma:ked

A -

n +/] 2UR" .
¢

Ge

Solder and check LED's in the second Tow. : A -
E 7 Solder and check LED's in third Tow. TP T

JA3. Polder and check LED's in the fourth rowe . .
(U1 Solder and check LED's in the fifth Trow. ) S
(20, Solder and check LED's in the sixth row. v

Resigtors ‘ ' : n
(\). Umpack the 96 470 Ohm resistors (yellow, violet, brown).
g 2, Unpack one 1000 ohm resistor (brown, black, red). *

. TLocate the row of 17 sets of parallel ‘etched dashes,
on the front side of the panel above "LOGIC DESIGN",
This does not include the one set directly under the
two drilled holes, and at a different (lower) level
than the 17. R IR S
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(/f4. TLocate the far 1eft set of dashes; it will be referred

to as the first set; the far right set will be referred *

'Z// A0 as the 17th set, etc. \
( 5.+ Take six of the 470 ohm resistors and bend the leads
at position #5 on & “%watt lead bender guide. If you
‘don't have a lead bender guide, bend the leads with
needle nose pliers so that the leads will fit into the
holes in the first set. ‘ ‘ ‘ "
(W6, Starting at the far left of the first set, insert the
. gix 470 ohm resistors, making sure that the silver or
’ ' gold bands point in the same direction. There will be.
L{//' one pair of empty holes in the set. e S
7., Bend the leads toward the panel on the .back side, so

(

- . that the resistors will stay in place. = . ‘

é. {, Flip the panel over and colder one lead of each resistor.
.:;}(/,Make that side of the resistor flush with the panel.

( . Solder the other leads. ‘ - R

( &11. Make the resistor flush with the panel. - O

(L%Tét wt off the excess leads and.save them until the

(

entire computer is finished. : . Lo
. Repeat steps #6 through 12 for all the other sets of |
dashes except #9 which is the small set. Set #8 will
. . have two palrs of empty holes. ' - : E ;
 ({y14. Place the 1000 ohm resistor in the left pair of holes
: L'/j// in set #9e i ‘ e ‘
26935,-.Solder'it in place and cut off the excess leads. .
M6. Check all of the resistors for position, bad soldering

o “and improper color orientation. : ‘ ,
(L}f;; Make sure that you saved the resistor leads. If you

¥ .'aidn't, fish them out of the waste baskete o ;o

(18, Bend 20 clipped leads at position #5 on the bending

: “guide‘ : .
E:ggé. P cort them in the 20 empty pairs of holes in the sets.
: . Solder them and trim the leads. o ' o
(()21. Check to make sure that none of the 20 wires is touching
' - metal plating on the front side of the panel. S
(pH22. Check for bad soldering. S b

IC Sfckets S a oo o -
: % 1, Unpack five 14 pin IC sockets. ’ : .
‘ . Locate two sets of parallel dashes running vertically
: /" on the front of the panel and located to the left of -
- the LED's, o - ‘
(Y3. Turn the panel over to the back side. You should see
. two groups of rectangular pads with 14 pads in each
group. Near one end of each group there is a letter.
A1l IC socket positions are lettered, although the
letter may be by the side of the group of pads. For
these two IC.socket positions the letters should be

/ "S" and 1n T" . - /

)y, Insert IC sockets in positions "S" and "T", /. :
(C?é. On the right side of the panel (front view) there are
. two more socket positions labeled "U" and "V".

(Yo’ Insert sockets in each of the positions "U™ and "V'.

5
i
§
il
i
i:
[
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( Dé{ Above the LED's, below the resistors and in the center
’ (front view) there is socket position "W". .
@) Insert a socket in position "W". : L
( > A11 sockets should have been inserted from the fronte.
Flip the panel over to the backsidee
(/0. On each of the five sockets solder one corner pin .
" and make the sockets flush with the panel. v

(41, On each of the five sockets solder the corner pin

Z>*é/f/diagonally opposite from the one already solderede.
( . Check and insure that all sockets are flush with

" the panel. This will be the only chance to do this,
' because after the other twelve pins on a sqcket are

v soldered, it cannot be moved. : . i e ’
' E %ﬁ%f/fs der the remaining pins on each socket. = = '
21k Theck for bad soldering and especially for solder bridgese.

I. DPushp tton switches RN
o Q&g? Unpack six pushbutton switchese

Tocate a vertical row of six %" holes to the left of the
ILED's. Lettering at the top should be "STOP" and at'! ;
L{“ " the bottom, "DEP". , T e
(3. Install all six switches in the six holes with one :
" lockwasher on the back side of the panel and another
.7  on the front side. : s w L
L(L}4: Put the nuts on finger tight only.
§~€£9 Turn the panel over to the back side. a
X%/ Examine the plastic body of the switch near the three
terminals. They are labeled as shown: "~ . -

M
Align the switches sotthat the "C" terminal is tdward'

- solidly in place.
" The %" mounting hole is surrounded by an annular
. plating ring. To the bottom right there is a small

67// projecting pad. v S
(Lngi Melt some solder on each pade ' ’ o
(19 Cut 18 white stranded wires, 1.5" long. Strip 1/8"
_ ~ of insulation from each end. - '
(“f12. Solder a wire to the pad with solder on it. Solder: :
the other end to terminal "C". Repeat for each switche

(7)13. Near each switch there are two double ‘pads, one
" of which is labeled "H", and the other, "L". 'Melt -

. _6older onto the inner half of each double pad (the
: pad closest to the switch). SR D

(4.  Solder a wire between the "H" terminai‘and fhé "NC!
‘switch terminale. Repeat for each switche

.
C%§/’ the<be$¢@ﬁ¢-fogs : j
L)g;/ Tighten the nut firmly so that the switch is held .




sape (

((lj5; Solder a wire between the "L" pad ‘and the "NO" switch
‘ " terminal. Repeat for each switche -
(T%ﬁ6{<-Unpack 6 more pushbutton switches. CoT ' -
- Lj?f/vLocate s column of six #" holes to the right of the
- %7 LED's (front view). Lettering at the top is "MA",
‘and at the bottom, "AC" . o C
(éyéi Tnstall the six switches finger tight ‘with one
lockwasher on the back side of the panel and one on o

“the front. . : o
( .~ Turn the panel over to the back sidee. dpé‘ S
( - Align each "C" terminal toward the -e®=0 Yhe panel.
( 071,  Tighten each nut firmly so that each switch is held

'solidly in place. - -
(22, Each annular ring around the %" mounting holes has a
i projecting pad to the upper lefte. Melt solder onto

abi// ' these padse R :
(U523, Cut 18 white wires, 1.5" long. Strip 1/8" of
'~ insulation from each end. R S RS
(Lyéﬁ - Solder a wire from the soldered pad to the "C" -
;é//)'fterminal of each switch. - B g
( &25. Each switch oxcept the "MAN CLK" switch has a pair
.~ of double pads near it, one marked "H", and the other,
"L, Melt solder onto the inner pads of all of the
TN gnd "M getsSe . T ) ) ; S
The "MAN CLK" switch has a pair of single unmarked pads
next to it and in the same relative position as the o
inner pads of the "H" and "L pairs. Melt solder onto
' them, and treat them in the following steps as "H" or

0/,)/ r( nyn pads.' . ) § ' : i
27. ©Solder a wire from the "H" pad to thex?NC" switoh‘terminal‘~f

., .~on all 6 switchese. o oy , 5
(0287 Solder a wire from the "L" pad to the "NO" switch terminal |
- on all 6 switches. s - (ETDSII S

J. Toggle’switches, Jack and Miscellaneous
; g{%gi:/Unpack the 1% toggle switches. o
- Locate the horizontal row_ of holes below the LED's .
. _at the bottom of the panel. They will be numbered from -
7 to 18 inclusive. ’ ‘ .
%. Remove the nut and positioning washer from the switch,
04/*/and insert the switch from the back side of the panel.
. Replace the nut and positioning washer, making sure that
the positioning washer tab is in the small hole above
. the switech. For looks, adjust the bottom (second) nut
' so that when the top nut is tightened, its top will
/be flush with the end of the screw threadse
7 Similarly, install 11 more switches in the row. o
&< Install the remaining switch in the hole above "SING INST" .
(left side of panel, front view). v -

o

7. Turn the panel so that the back side is exposede.

8. Unpack one 680 ohm resistor (blue, grey, brown). o

9. Locate the three pads 1O the left of the row of toggle
switches; one of them is marked "SWo+"e T i

10. Solder the 680 ohm resistor between the two pads having
"R5" plated between them. Cut .off the escess leadse.
Actually, any value from 500 to 1000 ohms igs adequate
for this current limiting resistor.’ - o C

/

/
/
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a A : ' '
%;%,ﬂ Cut a piece of tinned copper wire 8" longe..

- (
( 9}2@ Cut a piece of tubing 2/8" longe = _ : , .
(&43. Locate the pad to the left of the toggle switches
' and having "SW +" plated beside ite o
é %14. Solder one end of the 8" wire to that pade. =z
15. Slide the piece of tubing down the wire until. it touches
: the soldered connection. TR
| " Gnd §§§, GO e R
) D-l—-' ! |l — T .‘ i = T"“‘—‘—“—"'—‘}
s ) A= = R A = | =
D [ 1 L el
' 12 L] e . N R
-/ & .. 9 17 18 :

/ “Vee -
Tubidg ,
Y16. 'Solder the wire at the point where it emerges from the
e piece of tubing to the bottom connéctor of the left
-, toggle switche Do not cut the wire, since it must:
'/ &lso be soldered to the 41 other bottom connectors of
./~ the-toggle switchese.. ’ :
(Y17, Weave the wire in and out between the eleven remaining
° . bottom connectors. Do not run the wire through the.
. holes in each connector; permit it to make contact
< on either side of the connector. / R
Solder the wire to the bottom connector of the
- right hand switch and trim off any excessSe R
' Solder the wire to the other 10 bottom connectors.
~ Cut a piece of tinned copper wire 10" longe ‘
( Cut a piece of tubing 3" long. :
( Locate the plated strip about three inches to the
~ pight of the row of switches and marked "SW GND".
- (()23. Solder one end of the 10" wire to the rounded (top)
(
(

end of the stripe. . : ~
92%1//é lde the tubing down the wire until 1% touches the
soldered connectione. ’ ‘ o
. Solder the wire at the point where 1t emerges from
" the piece of tublng to the upper connector of the

, - right hand switch.
_ _Weave the wire between the upper switch connectorse
-~ Solder the wire to the upper connector on the left

.

LT//// hand switche. Cut off the excesse ,
28. Solder the wire to the ten other upper connectors
“"on the switches. - ST SR
. Check for bad solderinge
.. Unpack the jack. : S
~" Mount the jadk in the hole above socket "V" using
 two A" lockwashers, one on the back and one on the
front of the panel. _ ' _ ERTRE
( D32. Align the jack so that its two connector arms are
>%o the left (back view). , S e

NN N\ NN
\%\Rw
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K. Mount IC Sockets A 1o R inclusive, and X and Y. . ‘
( )4. These sockets are. for the 7406 lamp drivers and for .
© 7 - the clock. 411 sockets are 14 pin sockets except for
uy", which has 8 pins. DLook at the back side of the
. ~“panel and study the conductor pattern on socket "A".
(YZ.. Note that some of the pins use rather thin conductors
~ and pads. ; ‘ R ‘ .
(3. The proper technique for soldering is to place a small =
777%  chisel tip iron vertically on the side of the pin away
. from the narrow conductore. Feed in only enough solder
o . to make the Joint. o o : : ,
- ( o IF YOU PLACE THE IRON ADJACENT TO THE NARROW‘STRIP,.YOU .
WILL ALMOST SURELY GET A SOLDER BRIDGE. IF SUCH SHOULD
C OCCUR, REFER TO #4 UNDER SOLDERING. 1 T L
(1)5¢ Insert sockets one at a time in positions A through R,
”" _and in positions X and Y. After a socket is in place,
" solder one pin to hold it there. The pin soldered;
—ill usually be pin #i. ' B
(,p&ﬂ//Make cure the socket is flush with the panel after
: . step 5, and then solder pin #i4 (#8 in the case of .
: socket Y). Note that the sockets have small feet,
o and that even when tightly secured, there may appear .
to be space between the sockets and .the panel . Co
( 024/ Solder the remaining pins in ecach socket. -Observe &
éé?véprecautions 1 to 4e S SR i
(8. Check for solder.bridges with a magnifying glass or - .
o microscope. .. . : Gl el .

L. Resigtors and Capacitors s o L o
!)1.f,Unpack_the 10,000 ohm resistor (brown, black,orange).

'Cut the resistor leads to a. length of 3/16".

(fi%.‘ Beneath and slightly to the left of socket Y there e
~ are two pads with MRO" between theme. o :

(Uy., Solder the resistor to these two pads. R

(%%2ﬁ;‘Unpack one 1000 ohm resistor (brown, black, red)e

(6. Cut two pieces of_ tubing 3/16" longe - L .

/%74ﬁ,0ut the resistor leads to a length of 1/4"%e

. Slip the tubing on the resistor leadse. .

9. Locate "R1" above socket Y. , .

0. Solder the resistor from the pad connecting with

- "socket ¥ on +the left side to the pad connecting to .

the third pin from the top (socket Y) on the right -

aggf/-Unpack the .022 mfd capacitore.

Loeate "C1" to the right of socket X. ' S :
L%ﬁ?f» Cut the capacitor leads to_ a length of 3/16". - '
: . Solder the capacitor: to the two pads above and below

. . . ‘”"C:’I”. ) v ’ . o )
(Llﬂ%f(/bheck for bad soldering on the last three componentse

1. Unpack the POT. ‘Tt is made with one metal positioning
R . arm on its periphery and parallel to the shaft. Cut -

this small metal piece off. Otherwise it may short a
lead on the back side of the panel. If the control

shaft has not already been cut, use o hack saw to cut it

so that the remainder of the shaft, projects 3/8" beyond
the threaded collare. : ' R SR A
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(“1§,/ Mount the POT in the hole between the IC sockets
"H" gnd "J" (bottom of two holes near the top of
' - panel). Mount it finger tight with a nut and lock .
washer on the back of the panel and a lockwasher and nut
on the top of the panel. Tor looks, adjust the bottonm
nut so that the top nut is even with the end of the

the POT over the plated lettering "POT"; then tighten
the top nut; it must be tight! Bend the left arm

" (viewed from the back) down about 30" so that 1t will
not come in contact with the three position switch when

 ~ screw threadse. : :
(L}ﬁf/ Pogition the two left arms (viewed from the back) of

Lj// it is installed. N
(“J4. Melt solder onto the two pads below the two left hand armse.
" VWhen looking at the POT from the back of the panel, :
/ the right hand arm will have no connectlon. L

7 Solder two clipped resistor leads from the pot arms to
 the two padsj; cut off excesse. : R

. N Thx%g/ﬁbéition switch - . B o
- ( J1." Unpack the three position switch, 100 pf capacitor, - =
3 -+ and the 17 mfd capacitor. If the shaft of the switch has
* . pnot already been cut, use a hack saw to cut off the :
shaft so that a length of—5f§; projects beyond the
. 1 : .

_ 'Cig///threaded collar. _ g
- ( { Place the switch on the work table sol that the shaft
. is pointing away -from you and the four connectors are.
.. _-on tope = ; » | |
.A(Claf%flnsert the 100 pf capacitor from the second connector Lo
~ 7 o the fourth connector (counting from the left)e ¢y W
‘ (Kﬂk{(icut the leads of the 1 mfd capacitor to—Gtf Sl [ /Q{ SN
) 21)5 ~"Cut two pieces of tubing 1" long. L : P B
B¢ Slide the two pieces of tubing over the two capacitor = |
‘ * leadse : S SRR I
(QZsInsert the 1 mfd capacitor from the second connector:
Sy ‘to the third connector on the switche . ST T
¢ G8v 7 Solder all components on the switch. 4+ €xcess

.

Y9 Cut a piece of insulated white wire 1-3/4" long;
‘ L%ﬁ//’strip %" of insulation from each end. K ;
( 0. Solder one end of the wire to the pad at the top end
| §f "R2", This is the end closest to socket Y.
( <" Mount the three position switch in the upper hole
" (above the POT) with a nut and lockwasher behind the
. panel and a lockwasher and nut in front of the panel.
For looks, adjust the second nut so that the first
. (top) nut is even with the end of the screw threads.
(P12a £ate the switch so that the four connectors are ‘
: %o the right (back view) and with the straight edge of 3
the switch parallel to the edge of the panel. Tighten the
top nut; it must be tight. The connector which has | \
no connection should be directly over a pad on the ’
“control panel (back). This pad should Dbe the only one
located in the vicinity of the three way switch and to
which nothing has been soldereds .~/
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(vgjé;,/%giderLthe wire which is attached to "R2" to the ,

o ~ second connector of the switch. This is the connector
: " to which both capacitors have been soldered. T
( )i4. Immediately below the first connector of’the switeh

; chere is the pad previously mentioned. FPut some
C " golder on it. . S o
( . Use a clipped resistor lead to connect the pad and
" the empty connector on the switche Cut off the
excesSe - R , \ . RSN
( )16. Check for bad soldering.
I{nObS. o ; o » ' ' .
E Y1.  Unpack .the two knobse. - = R
2. .Put the pointer knob on the three way switch. 1t may:
~ Dbe necessary to flatten a portion of the switch shaft
Y with a file in order to have the knob grip the shaft
, " gufficiently. ' ‘ . ‘ S o
( )3. Put the round (small) knob on the POT shafte. . .

Wiring Instfuctions S ' SR A R
In the following steps you will be wiring the back of the =~
control.panel. This wiring 1s number coded. General -

di£39?ions are: R , | R S
<Ly1>7/soldertone end of the wire to the specified pad or
e

A switch connector.

- ( _Note the number plated on the panel near the pad or ' |
- switche - I o : , AR
(Ly3A, locate a pad with the same number elsewhere on the
»panele ; ' ' :

- ( ;A,"Solder thé free end of the wire to the samg.numbered pad.;,f;

. You will locate the same number by a +hole in the panel
immedimtely below the gold plated fingers which plug
U into the 100 pin edge connectors. . N
(4B, Insert the free end of the wire into the hole. Full
it to remove as much' slack as possible. : o
( B, On the front side of the panel, solder the end of the
. wire where it protrudese. : o = R

Contrdl Panel Wiring . P L e
- ( ~ Unpack the black and red wiree. l‘/v . o R
-« .. Cut a piece of black wire 4—%/4" long and strip AR R AR
ny 2/16" of insulation from each end. : v v
(”g%aﬁ}Turn the panel so that you may work on the back side.
( 7 Locate two pads above the bottom row of LED's and which
o ave the number "30" plated by each of them. R s
7 /Solder the wire from one pad to the other. - ' ‘
. /Cut a piece of red wire 4=3/4" long and strip 3/16" |
, of insulation from each end. 5 S
(7)7. Soxder one end to the double pad (#31) beneath the
_Apper left arm of the jacke R /
(Ue?T Locate a second number 37 at the top of the panel SRR
near the hole marked "6". This pad #71 is bussed O K
a second pad marked "+5" and having a hole in it. o

Pass a cut off resistor lead through this hole and
solder the lead To both sides of the panel.

Y~
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_(Z}éf/ Solder the free end of the 4-3/4" red wire to the
\ pad #%1 directly below and connected to the pad ,
S marked "+5". After this 1s done, cut off” the excess
pesistor leads on both sides of the: panel. Do not v
- gut them off before soldering the red wire, because the
: ‘solder may run permitting the resistor lead to move.

(Ly10. Cut a 20" piece of red wire. Strip 3/16" of insulation BRI

from one end and %" of ingulation from the other.
. Tin that stripped portion which is %" longe . =
( &ﬁﬁ: ' Slip the %" stripped enid through the hole in the upper
: ~jack arm and solder 1t to the double pad directly
‘ _beneath the jack arme. Then solder the lead to the
o - 7 "jack arm itself, v Coo G
.(L%ﬁ/.“,Refer to the directions preceding the wiring section,
o . page 11y especially 3B and 5B. ‘ v :
(Q4%.  Locate the numbering beside the push button switches.
77 On the left (back view) it should be nq" o "6";  on
 ,the right it should be woum o "28"; one switcho
~ s+ . is not numberede. % ' o ' . v
( éﬁﬂ:’ Near each switch are two pads labeled "H" and "L".
. . The "H" pad will go high and the "L" pad will go low
. when the switch is depressed (with power on). SR
\ " Melt a small amount of solder onto each of the "L" padse.
g gjé://Unpack the white, multistrand wiree | . oo : o
. Strip 1/8" of insulation off the free end of the

s ~ white wire.- _ L
iizg,k/SoLder that end of the wire to the "L" pad of switch #1e
1 . -Now run the wire to a point about %" beyond hole 7#1 s
' “and cut it; this will be done for each pair.of pads .
e ~(or switches) and holes. Try to avoid having too much
_'slack after both ends of the wire have been soldered. R
(0497 strip 3/16" to A" of insulation off the fee end of the = |
v - wire. : o : ’ : ‘
(p20. Push the wire through hole #1; pull to remove most of
- the slack and solder (wiring instructions #3B and #5B)
"_to the front side of the panele Cut off the excess.
( 0217 Repeat steps #16 to 20 for pad and hole numbers 1 to
. 6 and 24 to 28. If you solder the pads and holes ;
o . _in numerical.order, there will be less chance of melting
(wq{

(
.»(

the insulation of stray wirese. . :

For holes #7 to 18 and #2% the wire is soldered to the
‘middle toggle switeh connector. JFor #7 to 18 run the
 wire under the bare wire connecting the toggle switches

to ground (wire connected to top connectors on toggle

. switches). Solder the wires for #7 to 18 and #2%,
(23, Check for bad soldering and incorrect connections.
(pek. Solder a wire from the lower connector of switch #18
' to the upper connector of switch #23. : T
( 85, Solder a wire from the bottom connector of switeh #23

: ‘fe—the pad at the base of the switche/ C
()2 Check for bad soldering and incorrect connections.
7

(Z7. Cut a piece of black wire 20" long and strip 3/16"
~of insulation off of each end. ST
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(:)28. Solder one end of this wire to the bottom arm of the jacka
o Check the positions of the red and black wires and the
R two connecting arms. A plug for the logic probe will
‘ be inserted into the Jacke This is'a point where a
' dead short from +5 volts To ground can occur very easily.
(Z)ZQ:ﬁqut a piece of blue wire 24" long and strip its ends.

( %0, Solder one end to the pad near the "112URY lettering
' Jocated between the third and fourth row of LED's.
(|.Y%1. Slip the free end around the shaft of the pot and

V%g/z/’fie an overhand knot around the shafte
( 5. Check for bad soldering. - SR
R. Connecting the Power Supply - o o
-~ ( )1. Sclder the blue wire from the panel to the center pin
- of the transformer, pin #4. : A
( )2. Solder the red wire from the panel to the "+out" post.

( )%. . Solder the black wire from the panel to the "Lout" poste.
( )4. Check for improper connectlons and bad soldering.

rouble shooting the LED's o - IR .
( )1. After all tests and before soldering, turn off the kit. -
(-)2. Make sure the fuse holder contains a fuse (1 amp) and
» ' ig connected correctly. : e =
% gB. Cheok for solder bridges with an ohm meter. - .
“Y4., Place the control panel in a bench vice so that the
panel stands vertically with the gold plated fingers »
" on top. Do not permit the panel to touch the box.. Be
careful that the vice does not cause a shorte. '

“( )5. Unpack sixteen SN7406 IC's. |
( 6.  Insert these IC's in sockets A to H, J to P, and R. )
- - Note: The small circular indentation or notch on the IC
ig placed in the end of the socket nhaving an etched
' - circle beside it. .
( )7. Plug the kit in. Turn on the main power switch. All
" LED's should lighte. If none of the LED's light, go to
I ' step 8. If some of the LED's light, go to step 4.
()8, ' Check the tightness of the jacke. SRR T
( )9. Check the connections from the jack to the power supply
Lo - and to the panele. . e i ‘ '
( )10. Check the power switche. '
- ( )11. Check the fuse holdere.
( )12, Check the IC orientatione. s
( )1%. ' Check the connections from the "+712UR" pad to the

o ~ power supply. ,
- If the power supply has shit down, there is probably a short from

”'~5 volts to ground someplacee. Remove the IC's and see if the power

_ supply still shuts down when power is turned on. If so, obtain

a power supply whieh will put out 8 to 10 amperes. Disconnect the

" control panel from its own Dpower supply, and connect it to the 2
. gubstitute power supplye. Make the red and blue lead both positive.
Turn on the substitute power supply and turn up the load until the

 panel is drawing about 8 amperes. Lf a short is present, the

voltage will probably be less than a volt. Leave the power supply .
. for a few minutes. Then search for a hot spote. The presence.
of such a spot will give a good indication as to the location of
the shorte ‘ R ; ‘ ST , ’
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- If a column of LED's does not work, check the 7406

 concerned. Then continue with step 15, 1f individual
LED's do not work, then go to step 16. o -

Check IC orientation. o

Check for solder bridges at the socketse.

‘Check for solder bridges at the resistorse.
.Check that none of the connecting registor leads

~ in the row of resistors is touching the panel. Use

~ohm meter. ‘
_Turn power OFF, - I T
. Replace the IC controlling the column of LED's in
“which one or more fail to light with an IC that has
,all of its six LED's working. Turn power ON, -
“ae If all of the TED's in the column now work, |
© . ‘set aside the original IC; it is probably

. defective. However, before discarding it, check fbr,

bent pins.

| b. If sny of the six LED's still fail to light,

( )21.

“'<;>é2<

;’<i§é5;

as,

oo, Trouble

().
(¢ 2.
(3.

. check the socket connections. : :
"If an individual LED fails to light, and 1f you can
© find no error in steps 15 to 20, take a spare LED and

' touch it to the two points where the LED giving difficulty»i

'ig soldered. Be sure that you get the long LED lead

"~ the installed LED is defective and must be replaced.
‘When all LED's .are lighted, temporarily attach a wire

' about 18" long to the negative side of the power supply
. (ground). This wire may be tack soldered at some position

on.the control panel known to be grounde. -

“ Mouch the free end of the ground wire to the gold fingers

. on the back of the control panel in succession. The

“TLED's should go out in succession, and then relight as th

“wire is moved to the next fingers’

 'If‘any'LED fails to go out, go back;to steps 16 to 18.‘l
" Generally it will be found that a solder bridge exists

.

somewhere. Since a specific LED is involved, the

_.<'>7 4o difficulty is usuallyweasyttOtgpbt.
P 250 .

If no solder bridge can be found and the LED stiilvl
fails to go out, check the IC for an adequate high
output when its input is grounded. - o .

shooting the switchese. ' v
Tnsert four SN7404 IC's in sockets U, vV,.8, and T
(notch in IC by etched hole in panel). :

Use either a logic probe or an oscilloscope.

Place the probe on the "L" pad and push the switche.
The indication should go from high to low. A low

.~ must be less than .65 volts, and a high must be
"~ greater than 2 volts. However, a low in the vieinity

" much to be preferred. If the value(s

¢ Y

of .2 volts and a high in the vieinity of 4 volts are-
I g;bbserved fall
in some intermediate range, replace the IC concerned.

 If there is no voltage change, gO to step #he/ R
Tighten the switch and repeat step; #%. Lf the test still

fails, go to step #D5.

v
P

. on the positive bus. If the spare -LED should light, them * '

e i

Do
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Check the connections from the switch to the pad.' dheck‘“*““*‘

that the correct switch connector is soldered to the pade.
Check the IC orientation. If a 7404 is in backward,
it will become gquite hot. TR

‘Check for solder bridges and for areas in the insulation
" of the white wires where the wire may be exposede. :

If the switch works, go to step 123 if it doesn't,
~then go to step 9. . LTI LA
Replace the IC concerned. ‘ R I

If this clears the difficulty, go to step #1235
if it doesn't, go to step #Me = VL
“Check all connections at switch, socket and IC. =

If no trouble is found, replace the switche =~
Put the probe on the H pad of the switch and repeat
steps 3 to 171 as necessarye In this case the observed

- pusheds. . ' : ‘ ‘ R
‘Repeat steps three to twelve as necessary for all]
~.push button switches. L i
Check that the center connector of each toggle switch
‘shows a high when the switch arm is pushed toward the-
center of Tthe panel, and a low, when the switch arm is

pushed toward the edge of the panelf"‘ R

eCk out clock

Insert

ne NES55 in socket ¥, an SN7404 in socket X, and the

- SN74HOO in socket W. Put the three position switch on ngn
(slow)
- Using
T gold ¢

clock

, and turn the: potentiometer fully counter clockwise.
an oscilloscope, look at the output from either of the
onnector fingers on the back of the control panel and

' nearest the center of the panel. " One of these is negative

and the other is positive clocke. A good square wave

"~ with approximately a 50% duty cycle should be observed.

T such a wave is not observed, look at pin #3 of the NES55

. which
. triangular in form. If not, check the same pin after

removing the 74HOO from its socket. If there is still no
- wave b
. the difficulty is still present, check for correct assembly

should be generating a wave which is approximately

eing generated, obtain another NE555 and try it. If

‘in the areas in the vicinity of the three way switch and the
-‘potentlometer, The basic timer circuit is: R TR

;  ;!&£¢<.: i
" Qﬁfy7<tf' ' 3 e e
;} t \ "%Q K
E '!/‘ / T
| 1 2 T Lerf

- result should go from low to high whenvthe push button is
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The 74HOO and the 7404 are used as buffers and for clock booste
mhe final output should be a reasonable square wavee Look at ‘

n #6 of the 74H00 (output) and pin #06 of the o404 (output) . .
17 the 555 is operating properly, it should not be difficult to

determine whether there 1s & problem with either of the other
two IC's. The inputs for both are at Pin#l.

V. Complete the mechanical assembly ' o
( %1. Mount the 12" vertical braces on the back panel with
- 6/%2 x B screvse. . S
( )2. Mount the horigzontal brace on the back panel below the
~ two 100 pin connectors with three 6/%2 x 1" screwse
© (*)3%. Slide the control panel into the top groove of the
: box from the rear. There should be sufficient slack
"~ 4ip the three wires connected %O the power supply To.
~ permit this. Tuck these wires carefully into the box.
( 4. Secure the control panel with two 4/40 self tapping,
~ Phillips head screwse. There are two holes in the two
forward corners of the control panel, and two fittings
S in the forward corners of the box. - The gold plated
... . fingers for the hundred pin connectors are at the rear.
( )5. Place the front of the box on against your stomache
(' )6. Push the hundred pin connectors over the fingers on
' the rear of the control panele. Perform this operation
‘ with care; considerable force is required to sealt
-~ the connectorse. ‘ ! : : .
( )7. TFasten the back panel vertical braces to the four spacers
© on .the box with four 6/32 x k" screwso . TR
W.  Wirewrapping back panel e -
Refer to wire lists and Lab Manuals

\



