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Manual Bat Beacon Kit.
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A project of the Service Kring JOTA-JOTI.

Do you like the Bat-Beacon, do you have great ideas ?
Tell us, please see how on the last page .
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Remarks

Unlike in previous years, all documentation around the kit is included in one big document. This is to
provide all background information and other interesting facts together with the construction
description.

To the instructors: we want to advise you to read this entire document beforehand carefully. It is
sufficient to print only pages 6 and 7 for the purpose of building it. During construction, it can be
useful, as a quick reference, to have page 8 on hand too.

TIP: To build one kit yourself before the JOTA-JOTI is besides fun also educational.

Note: Solder the potentiometers carefully and do not heat it too long!

Otherwise it can melt and loosen the runner contact, perhaps decide to let the Assistant do this
soldering.
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Introduction

Again the Service Kring JOTA -JOTI managed to create a fun and educational construction project for
2015 which we have named BAT DETECTOR . As in previous years this kit is intended for use by
children (under supervision) to be soldered together and in this way the children can experience the
technical world of electronics.

The ready built PCB captures ultrasonic sound such as, for example, is made by bats. The frequencies
of these sounds are so high that we cannot hear them. The Bat Detector "translates" them into
audible sound. Since the bats enjoy there well deserved rest in hibernate mode, in the wintertime,
the BAT-detectors can to be tested with other means. The BAT-detector document mentions some
options, but we found it a pleasant challenge to design a special device for it. We called it the BAT-
beacon. This kit sends out the same signal as Bats would when flying around, and they can be
detected with the Bat Detector.

A nice extra option is that you can make a game set with both kits. Hide the beacon and let the
scouts hunt them down with the detectors.

Have fun with the construction and use of the Bat Beacon!
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Contents of the Package:

The table below can be used to check the contents of the kit . Soldering tin, and a 9 volt battery must
be added by yourselves.

Component Value Qty Pos. on board Remarks

Resistor 1 KQ 2 R1, R3 brown, black, red gold

Resistor 4.7 KQ 2 R2, R6 yellow, purple, black, brown, brown
Resistor 470 Q 1 R4 yellow, purple, black, black and brown
Resistor 470 KQ 1 R5 yellow, purple, yellow, gold
Potentiometer 100 KQ 2 P1, P2 inscription bottom 104
Potentiometer 4.7 KQ 1 P3 inscription bottom 103

Capacitor 22 uF 1 c1 black, observe polarity

Capacitor 1nF 1 C2 yellow, inscription 102k

Capacitor 10 uF 1 c3 black, observe polarity

Capacitor 680 pF 1 c4 Brown, heading 681

Capacitor 100 nF 1 C5 yellow, inscription, 104

LED green5mm 1 D1 mind polarity

Diode 1N4148 2 D2, D3 mind polarity

IC socket 14 pens 2 U1, U2 mind direction

IC 556 1 U1l in socket, pay attention to direction
IC 40106 1 u2 in socket, pay attention to direction
Jumper 1 JP1 3 contacts and jumper

US transducer TCT40-16R 1 LS1 sort of silvery microphone

Battery clip 9V 1 BT1

PCB 1
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Component Numbering and Component Values
Printopdruk Component | Printopdruk Component
R1 1 KQ D1 LED green
R2 4.7 KQ D2 1N4148
R3 1KQ D3 1N4148
R4 470 Q
R5 470 KQ ul IC-voet 14p
R6 4.7 KQ u2 IC-voet 14p
P1 100 KQ Ul 556
P2 100 KQ u2 40106
P3 10 KQ
JP1 Jumper
c1 22 uF
C2 1nF LS1 US-transducer 40kHz
c3 10 pF
C4 680 pF BT1 9V clip
C5 100 nF
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Building Description of the Bat Beacon:

It is easiest to assemble the components from the bottom upwards. All resistors and
diode D2 should be mounted flat against the PCB. For this purpose bend both wires at
an angle of 90 degrees, taking into account the distance between the holes on the PCB.
Insert the resistor through the board holes and bend the wires on the copper side of

the PCB gently slightly outwards. The PCB can now be turned upside down for
soldering without the resistor or diode falling out. After soldering, cut off the excess

wire just above the soldering joint and do the same for all other components with
longer wires such as capacitors and LEDs.

Tip 1: Check or colour the dots at the beginning of the line to indicate which components are already
mounted.

Tip 2: When in doubt about the Mounting of a component look at the picture of the finished print,
once soldered incorrectly a repair can be tricky.

Mounting Sequence
Successively Assemblene following resistors:

0 R1,R3: 1 kQ (brown, black, red gold)

0 R2,R6: 4,7 KQ yellow, purple, black, brown, brown)

0 R4: 470 Q (yellow, purple, black, black and brown)
o0 R5 470 KY yéllow, purple, yellow, gold)

Mount the diode D2 and D3 (1N4148).
This is a glass tube with a black stripe.
WATCH FOR: The line must match the drawing on the board.

Mount the de capacitors:C2, C4 en C5:

o C2: 1 nF (yellow, inscription 102k)
o C4: 680 pF (Brown, heading 681)
o C5: 100 nF (yellow, inscription, 104)

0 Mount both IC-sockets:

o u1

o U2

Make sure they are tightly mounted against the PCB.

Important: there is a notch in one of the ends of the IC sockets, this should match the drawing on the
board. Make sure all pins protrude right through the PCB before you solder, at the top level all
connections must be aligned and in line..
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0 Mount Capacitor C1 (22 puF).

0 Mount Capacitor C3 (10 puF).

Important: These have a plus and a minus connection. The long wire is the positive and should be
marked in the hole by plus (+) on the board.

0 Mount led D1.
Important: This LED should in some way be mounted otherwise it will not function, the long wire is

on the outside of the PCB, on the side of Resistor R4.

0 o Mount both the Potentiometers:

o P1,P2: 100 KQ (inscription bottom 104)

o P3: 10 KQ (inscription bottom 103)

Look carefully at the inscription and do not mix them up

Solder the potentiometers carefully and do not heat it too long! Otherwise it can
melt and loosen the runner contact, perhaps decide to let the Assistant do this
soldering.

0 Mount LS1.
This is a sort of small loudspeaker, which can produce the high Bat sounds. Which
pin goes on which side is not important

0 Mount the battery connector.
0 Look at the picture to see how this should be done.

0 Then, as last step, place the Chips in its feet

0 Important: in one of the ends of the IC's is a notch (slit), it
must match the drawing on the board and the notch in the et
previously mounted IC sockets.

0 Connect the battery and the BAT beacon can be tested!
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Use and Operation

Function

The Bat Beacon transmits signals that we cannot hear but with the Bat Detector can be made
audible. As a result, this kit perfect for the functioning of the bat Detector for testing but it can also
be used in games.

Settings:

On the print are three potentiometers:

PULSE LENGTH: Specifies the length of the emitted pulse.
PULSE RATE: sets how quickly the transmitted pulses.
PITCH: the pitch of the transmitted signal.

PITCH control:

About the pitch setting is also still something special to tell. The used "speaker" works best on one
particular frequency. This is in contrast to our living room speakers covering a wide frequency range.
If we arrange all the way counterclockwise to the pitch go all the way to the right it is possible that a
point is that the Bat Beacon suddenly from a high to a lower show jumps. This is due to the
properties of the "speakertje" and is therefore perfectly normal! So just set the potentiometer to the
desired tone.

Jumper:

On the print is on place a jumper JP1 mounted. This consists of three pins
where on a jumper can be placed. This is actually a switch that is set in
advance. With this jumper can be chosen or the LED should burn while using
or not. On the print is to see how the jumper needs to be set. The white spot is
the jumper, the black spot the paw because not connected.

Game ldeas:

Also the Bat Beacon can be used again at the Scouting activities.

If no bats are there with the Bat Detectors can also be organized a treasure hunt, a kind of fox
hunting. With the Bat Detector, children can seek out the Bat Beacons where they, for example, a
new indication or a get command. The Bat Beacon is audible from a reasonable distance and if the
LED is off (see above) then it is even more difficult to find the Bat Beacon in the dark.
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Schematics

NN = : -
. OXYX[T=1 = L0/Dd=1 <= J/L0=d
N 1 e
N Pt aNo
_H.lp @O 00— € = e |
= ; _Ilp a0 — DT o
g oneL It WL fo—y =
T e B I wo B
11085 o5 = . sy (£l €dd A6 L
. B
@SCAN vin : 00T L emmmmumﬁﬂﬂ g
by _I.lv. d 2| : > A
A a
b1 ] SPIPNI gy
QD 06 o : a
will it WId M 1o
HIONITISTd IIFY ISTAd
JoA OA
£

12ped N
£ uvarm A40 @I T-£

NOQIT T T Guent=y

W9 ZEP{Qf SONPSUES JMOsER][)

@D
1 HJIId _ =2 I 24
iR 0TI
6 8 $ l| NI
b 1 I XLr
e .ﬂ v 2089 _L b |_ i £a
T 94 aan — &

120)
“VQT

N

Service Kring JOTA-JOTI
www.kitbuilding.org
Pagina 9 van 12

Versie 09-09-2015



L
BAT BEACON 2015 /M=

Component-layout

rd Lst

HLED OFF
JP1

PITCH

sl © 8if(8) o= O

PULSE RATE
PULSE LENGTH

BT1

BAT-BEACON
SERVICE KRING =+
JOTA-IOTI :1%

\_ [[_eveatrery ]

Service Kring JOTA-JOTI
www.kitbuilding.org
Pagina 10 van 12
Versie 09-09-2015



BAT BEACON 2015  JMdik=

Fully build board:
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Soldering with Children

There are at soldering with children some pitfalls imaginable, by avoiding this, it is likely thatthe new
little project is successfully completed.

The following items we see in the field:

* The making of the soldered connection takes (much) too long, A good soldered connection is made
in about 3 seconds. Approximately 1.5 seconds for pre-heat (with a little solder to the tip for good
heat conduction), attach solder, solder and remove the soldering iron. Children do not have this skill
yet and the materials are heated for too long and thus too hot.

¢ Children often tend to put solder on the soldering iron and than "stick" the solder on the board,
the flux is already burning and poor soldering is the result. In an attempt to get it right,the
solderconnection heats up too long, causing component failures ed.

e Temperature-controlled soldering irons are set at too high a temperature, for leaded solder around
320 ° Cis a good temperature for soldering.

¢ NON-controlled soldering irons often have to high power, and the pin temperature can reach 450-
500 ° C. Aiiron with a power of about 15 to 20 W is for this purpose the most suitable.

¢ The assitant has previously not read the manual and do not know exactly what to do.

* There is to little guidance in relation to the number of participants. Certainly the youngest children,
many need much guidance. A directive is to go aim for one attendant on one beaver, with cubs /
gnomes one supervisor per soldering (2 scout members per soldering station). With older Scouts go
for one supervisor on four members. As the members are more experienced this can be adjusted of
course.

e It is advisable to have besides the solder guidance, one supervisor who controls the PCB with
components build on it and (if applicable) places the IC's ect. This troubleshooter can also look at
mailfunctional PCB that do not work right away.

Feedback:

Do you have comments or would like to give you feedback about the Bat Detector?
Do you have comments or questions about the Service Kring JOTA-JOTI?
Please contact us via the contact form on the site www.kitbuilding.org.

On behalf of the Service Kring JOTA-JOTI, we wish everyone a lot of fun building but also enjoy
playing with the Bat Beacon and Bat Detector as set.
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