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Note:

The pictures in this document were taken for theigen 1 timer. This document outlines a
Revision 2 timer which incorporates some minor ¢gesnand fixes made to the Rev 1 timer, but never
actually built.

ToDo:
Add pics for Power LED and for drilling out the tapd rear plate of the case
Add pic for mounting the terminal block

These pictures will likely never appear in this gdiment unless | actually build another one of
these... ;-)
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The assembled 3-stage prop timer looks like tHeviahg picture.

External Trigger AC/DC Prop Power

Stage 1 Control Knob and LED Stage 3 Control Knatb lABD
Power LED (not shown) Test button  Stage 2 ControliKand LED

The LEDs for each individual stage will light whirat stage is active. Each stage is
adjustable from approximately 1 to 60 seconds.&1aig activated when the Test button is pressed or
the External Trigger (PIR with relay or open caltecpressure mat, etc) is shorted together (rtbie:
connect CANNOT accept a output voltage from a dyciStage 1 controls the delay from when the
triggering event happens to when the prop is aett/an Stage 2. Stage 2 controls the amount af tim
that the prop will run before trigging Stage 3ad 3 controls the amount of time that the proptbas
wait until it can be triggered again.

The Power LED is not shown but can be installedny area desired. The Revision 1 timer had
a power LED on the Power Supply. This LED was adaemost Power Supplies do not have an LED.
It shows that the unit is powered and ready.

The AC/DC screw down block is connected to theyrelaide. There are 3 contacts, a
Common (the center screw), a Normally Open, andrmdlly Closed. When the timer is off, the
Common and the Normally Closed contacts are corddogether. When the timer is on and the Stage
2 LED (green) is lit, the Common and the Normallye@ contacts are connected together. Only one or
the other of the Normally Open/Closed contactscareected to the Common contact at one time.
These contacts can be connected to either AC or DC.
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NOTE: AC voltages can kill! Use caution when
connecting and using AC with this or any other deae!
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Bill of Materials

Note: Parts that have an ‘A’ or 'B' suffix are an “aitbe part. In other words, there are two sources

for these parts, but only order one....Not both.

# | Qty| Part Number Part Description Source
1 3 296-1411-5-ND IC PRECISION TIMER 8-DIP Digikey
2 9 BC1154CT-ND2 CAP .10UF 25V CERAMIC +80/-20% Digikey
3 3 P963-ND CAP ELECT 100UF 10V KS RADIAL Digikey
4 1 | 1N4148DICT-ND DIODE SWITCHING 75V 500MW DO-35 Digikey
5 2 568-3992-ND TRANS NPN SW 600MA 40V TO92 Digikey
6 9 10KQBK-ND RES 10K OHM 1/4W 5% CARBON FILM Digikey
7 2 1.0KQBK-ND RES 1.0K OHM 1/4W 5% CARBON FILM Digikey
8 4 180QBK-ND RES 180 OHM 1/4W 5% CARBON FILM Digikey
9 1 Z2560-ND RELAY PWR SPDT 10A 5VDC PCB Digikey
10 1 CP-1412-ND CONN RCA JACK METAL BLK PNL MNT Digikey
11 1 160-1701-ND LED 5MM HI-EFF RED TRANS Digikey
12 1 160-1703-ND LED 5MM 588NM ALINGAP YLW Digikey
13 1 160-1684-ND LED 5MM 574NM ALINGAP GREEN DIFF Digikey
14 1 67-1097-ND LED 5MM AMBER DIFFUSED Digikey
15 4 67-1044-ND BEZEL LED PANEL 5MM BK NYLON 2PC Digikey
16A | 1 276-168 Universal Component PC Board with 780 Holes Radio Shack
6B | 1 15377 PB PROTO BOARD BUSS CONFIGURATION MJPA
17 3 KNB-124 or 212 Knobs All Electronics
18 1 MPB-1 SPST MOMENTARY N.O. PUSHBUTTON All Electronics
19 3 LTP-500K 500K LINEAR POT, 1/4" SHAFT All Electronics
20A | 1 PS-533 5.2 VDC 1 AMP SWITCHING SUPPLY All Electronics
20B 1 G16479 5.5VDC 2Amp Switching Power Supply Electronics

Goldmine

21 3 ICS-8 8 pin IC sockets All Electronics
22 1 AG-85 Plastic Enclosure 5"x7.5"x1.75" Polycase
23 1 | 538-38700-6104 Barrier Terminal Blocks .325 PCB 4 POSITION Mouser
24 8 JUMPER WIRE 0.1" LONG (Can be ordered or made)
25 6 JUMPER WIRE 0.2" LONG (Can be ordered or made)
26 5 JUMPER WIRE 0.3" LONG (Can be ordered or made)
27 HOOK-UP WIRE YEL SOLID 22 AWG
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This overlay will need to be magnified/shrunk totamayour board.
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Drilling Locations and Sizes

Hole sizes:
Potentiometers — 25/64” (13/32”)
LEDs — 17/64” (or 9/32")
Test Button — 9/32”
RCA jack (for external trigger) — 1/4”
Power cord — 5/32”
Terminal Block (3 holes) — Should be 3/16”, but ahato your terminal block

Relative positions:

Potentiometers — 0.75”7, 2.25”, and 3.75” from thk €dge of the recessed area; 0.5” up from
bottom edge of recessed area.

Stage LEDs - 0.75”, 2.25”, and 3.75” from the kedige of the recessed area; 0.75” down from
top edge of recessed area.

Power LED — About 1.5” left of center; about 1.2% from bottom edge of case
Test Button — Centered from horizontally; about1.2p from bottom edge of case
RCA jack — 1.5” from right edge of back plate

Power cord — 1.5” from left edge of back plate

Terminal Block — Centered horizontally and vertigan back plate
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IAssembly Instructions

1. Line the up layout paper over the
board and secure with 4 pieces o
wire (these wires are not included
the Bill of Materials). Alternative,
you may use some spray-on
adhesive to secure the paper to t
board.

NOTE: These pictures will not

match the rev2 layout diagram.
the overlay and follow the notes f¢
additional parts placements.

2. Place the jumper wires on the bo s s eksaiia F
and sold_er on t_he opposite side. e e & 2
There will be eight single-space LA e e
jumpers, six two-space jumpers, ¢ L N D el
5 three-space jumpers. -_I;”_; cocaobon 7
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3. Place the sockets on board
and solder on the opposite
side. Note: The orientation
the notch in the sockets
should match the layout
paper. (In this case, the
notched should toward the
of the board.)
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4. Place and solder the nine 0.01
capacitors (looks like small ora
rectangles or discs) and solder §
the opposite side. Polarity '
(direction) is not important.

5. Place the four 180resistors on
the board (look for the resistor
symbols with a 180 next to it on
the left side of the board) and

will be Brown, Grey, Brown,
Gold.
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6. Place the nine 10Kresistors o

| (< L B T
the board (look for the resistor E 5 e
symbols without any numbers &R O
next to them) and solder on th > e oi
opposite side. The 10K it
resistor colors will be Brown, &6 oooo o ool
Black, Orange, Gold. Note: Th S S

& 2Dl

one resistor towards the botto © 4 oo ob ook
left needs to jump over severa S e
components. The easiest wa > o e
do this is to strip some insulati

off of a wire and place about
5/8" of the insulation on both
ends of the resistor.

7. Place the two 1K resistors on F
the board (look for the resistor
symbols with a 1K next to them
and solder on the opposite side
The 1K resistor colors will be
Brown, Black, Red, Gold. Note:
The one resistor towards the
middle needs to jump over som

connections but does not have
have insulation.
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8. Place the two

10.

Transistors (circula
devices with a
flattened side an 3
pins) on the board
and solder on the
opposite side. Note
The one on the left
has the flat side to
facing the right and
the one on the right
has the flat side
facing to the left.

48 w9 ww e

Place the three 100uF cylindrical ,,.'- 3 '
capacitors on the board next to the A
sockets and solder on the opposite § & o

———— ]
Note: These capacitor haveapolar = i :VR“»
marking (look for a minus symbol ne oG o0
one pin). The negative pin should b, _ N e s o0 . o o000 1
toward the bottom right. 5 ol - R R e
; o )
o o
[ e B
@i e
Place the 470uF cylindrical capacitc .-
on the top right corner of the board. § AN
Note: This capacitor has a polarity Sy

marking (look for a minus symbol nes

one pin). The negative pin should b
toward the bottom right.
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11. Place the diode (looks like a glass bead
wire) on the board and solder on the
opposite side. Note: The Diode has a li
on one end the signifies which way the
current can flow. The end with the line
should be toward the left.

12. Get three strips of wire approximately 6” lomglatrip about 1/4” of insulation from each end.

13. Get 3 strips of wire approximately 7” long anaps1/4” of insulation from one end and about
1” of insulation from the other end.

'r‘}

14. Wrap one end of each of the 6” wires arounddftgerminal of the potentiometers and solder.
(See above picture)

15. With the 7” wires, wrap the end that has 1’rmuilation stripped around the center and right
terminals and solder. (See above picture)
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Jiabenl =5 PR e ) il T |
16. Wire the potentiometers to the board whereatvsha thin line with the names of VR1, VR2,
and VR3. The wire positions on the board do natena Solder on the other side of the board.

17. Get two strips
of wire
approximatel
6” in length
and strip abo
1/4” from eac
end. Solder
one end of
each to the
push button
switch.

Page #14



18. Wire the push button switch
the board where it shows a
thin line with the name of S1
Solder on the other side of t
board.

19. Get two strips of wire
approximately 6” in length a
strip about 1/4” from each e
Solder one end of each to th
RCA jack.

20. Using approximately a 1.5”
piece of wire, complete the
jumper that runs from the left
transistor up to the top chip.

ok

e

M"‘cmm“wl_h._tﬂ-}l;uu

'-:LI.’\\“-OU i
aaooCooD

|6 0o00c

21. Place the
terminal block
(black strip
with 3 screws
on one side
and 3 wires o
the other)
through the
textured side
of the back
plate. Some

to keep it fro

moving.
22. Place the RC|

jack though

the back plate

and secure with the nut.
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23.

24.

25.

Get two strips of
wire (preferably
different color)
approximately 6”
in length and strip
about 1/4” from
each end. Solder
one end of each to
the LED. Note:
the longer pin
designates the
positive side.

Take a piece of
electrical tape or
heat shrink tubing
and place it aroun
the longer pin. Fg
best practice, you
can tape/heatshri
the negative pin a
well.

Repeat the last two steps for the remainingethEDs.
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26. Wire the LEDs to the board and solder to theoside of the board. Note: The long leg (with
the electrical tape) will will be wired next to th80 resistors. The Yellow Led will be
towards the top of the board, the Green in the fejdthd the Red towards the bottom. The
Amber Power LED will be toward the top center o thoard.

27. Strip about 3"-4"of the outer
insulation off from the power
supply cord.

28. Thread it through the hole in the
back plate and tie a knot in the
cord about 6” from the end.

29. To make life eaiser, | placed the
back plate into the groove in the
top cover and hot glued it in
place.
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30. Install the three chips in to
the sockets. Note: The dot
on the chips must go on the
end of the socket with the
notch.

31. Strip about 1/4” of the
insulation off of the ends
of the two Power Supply
wires. Connect the Red
wire anywhere on row 1. |
chose D3-1.

32. Connect the Black wire
anywhere on the F column
EXCEPT for F1. | chose
F4.

33.NOTE: If you placed a
paper holder between F1
and F2 or between A1-29
and A1-30, they MUST
be removed! (Like the
one in the picture to the
right).

34. Time to test!

35. Plug the Power Supply. If you Power Supplydm@&ED on it, it the LED should be on. The
amber Power LED should also be on. If they arethen unplug immediately and double
check your soldering. Chances are that you hareadl solder bridge between two or more
pads where they shouldn't be. Verify that allha solder joints are smooth and fully

encompass the wires.

36. When you push the button, you should see tHewdlED light up, followed by the Green

LED, and finally the Red LED.

37. Press the button repeatedly. You should sesaime sequence as above and you should never
see more than one of the yellow, green, or red bB[@s the same time. (This does NOT
include the Amber LED, which will be on as longths unit is plugged in.)

38. Unplug the unit.
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39. Locate the relay. The relay is a black
box with five pins, two on one end
and 3 on the other.

40. Get two strips of wire approximately
6” in length and strip about 1/4” of
the insulation from each end. Solder
one end of each to the two outer pins
(on the side of the relay that has 3
pins).

41. Obtain three 4” lengths of
16-18guage wire (preferably two
colors). Strip 1/8” of the insulation
from each end. Solder one color to
the center pin (on the side with 3
pins) and the other colors to the
remaining pins.

42. Install the potentiometers into the
shell. Note, the one closest to
Row 1 on the board is on the
Right. The Potentiometers have a
small locking tab that | bent out of
the way.

43. Locate the 3 LED
holders (small
black plastic
grommets) and
place them in the
holes near the
potentiometers.
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44. Locate the 3 holder
locking rings and
place them behind the
LEDs.

45. Push the LEDs into the holders
and slide the locking ring on to
the holder. Note: The Yellow
LED is on the right, the Green
LED is in the middle, and the
Red LED is on the left.

The Amber LED is not shown.

46. Install the push button switch in the lid and
secure with the nut.
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47. Wire the RCA jack to the
board where it shows a thin
line with the name of J2.
Solder on the other side of
the board.

48. Using hot glue or double-sided foam tape, mtlumtelay to the right rear of the case.

49. Solder the heavy gauge wire connected to thiecpim of the relay to the center pin of the
terminal strip. NOTE: Limit the amount that younldethe pins on the relay as they will break
off if stressed too much.

50. Solder the two remaining heavy gauge wireséather pins of the terminal strip. It does not
matter which wire goes to which side as we willedetine this at a later step.
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51. Solder the two thin gauge wire (from the sid&éhi pins) to the board. One wire will connect
next to the transistor and the other will connedE1-21 on the rev2 overlay.

52. Attach the knobs to the potentiometers andedtegm as needed to get proper start/stop
positions. When you have the positions you wamt, will probably want to remove the knobs
to tighten the nuts on the potentiometers so tit will not move.
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53. Fold the wires down and press the board indgceticlosure. It will need to be almost flush with
the top of the enclosure. Make sure that nonei@&ssare shorting together. If anything looks
like it may short, cover it with electrical tape.

54. Place the bottom cover and secure with the screw
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Testing Instructions

Plug it in and test!

1. Turn all of the potentiometers all of the way wtmu-clockwise.

2. Hit the test button. You should see the Yelld#[Lilluminate, followed by the Green LED
with a clicking of the Relay turning on, and thae Red LED with a clicking of the Relay
turning off.

3. The terminal strip on the back will have the coonmwire in the center, and the Normally
Open contact on one side and the Normally Closathcbon the other. Which side will
depend on which wires were connected where. Thiedavay is to connect a prop to the
center screw and one of the outer screws. Ifithertis off and the prop is running, then
you've located the Normally Closed contact. If pinep only runs when the timer is on,
then you've located the Normally Open contact.

Good Luck and Enjoy!

Page #24



Page #25



