F YOU !,{KE the sweel, warbling song
of a canary but don't dig thal cage to .

he tleaned. trv this electrofic bird—a
real 'solid-state, battery-operated singer.
When turned on, the bird whistles down-
scale fur a few seconds, breaks into a
warble, and, after several seconds, shuls
off—only 1o start again automatically in
a few maore seconds.

The bird's circuil, shown schematically
in Fig. 1, is deceptively simple in appear-
ancg. The most immediately cbvious.fea-
ture, is an astable multiv ibrator made up
of QI Q2, and their associated base tim-
ing ‘gircuits. Not so obvious is the block-
ing gscillaior whose principat components
are 122. C2. and T2. The latter produces
the warble,

When power is turned on. the bias

circnits cause Q1 1o be turned on and Q2

ulf. Capaciter C1 is initially discharged;

bul,:as it begins to chnrge up through R3.

42 becomes forward ° “ased by the cur-
ent thrnugh T1 and\__. Eventually, the
winl is reached where Q2 acts as a block-

ang oscillator; and Q3 fellows it because -

»f coupling through C5.

Dyring this oscillati:  C1 s charged in
i negative direction a resull of the
half-wave rectification provided by Q2
which is reverse binsed during negative
wif cvcles) Since the charging currént is
1weavy at first and tepers off as Ci
,h'trges. the inductance of T'1 goes from
1 low value to a high one because of the
lecreasing core saturation. The output
loneg then decreases in pitch.

Capatitor C1 goes rapidly negalive
with respect ia ground, and its effect in
the biasing of Q2 is replaced by the ac-
lion' of the oscillator itself during the
sositive half cycles and the charging cur-
tent. through C4 during the negative half
sveles, Eventually, C4 charges (o the

poitt where ity t'ontrihullon to the Q”:_
biaging is small ‘and the base/emitter

junction of Q2 is reverse biased dusing a

targer portion of each succeeding cvele.
lhe hlocking oscillator

At some point,
starts to “squegg.” That is, the charge ac-
wumplated on 62 doring  pegative, hall
sveles is large enough that Q2 is turaed
¥ completely until the charge aks ofl
e the charge-has feaked off, €22 tan
asciflate once more. This.charge-discharge
svele happens so rapidly that the audio
lone zenerated sounds like a warbling
bind. Finaily. (4 discharges to the point
where it makes no coniribulion in the
biasing of Q2 and the lalter turns off.
With Q2 off, Q7 turns on and the ovcle
Tepr=tfnn.—

¥see vEXT
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- PARTS LIST
BI—-&MI! battery (4 AA cells in series)
Cl--30-uF, 6-v0lt electralytic capacitor
L 2.(.‘3--0.011&? disc capacitor
. G~ 100uF, 6.volt elécirolytic capacitor
C5—2.2 , G-v0ll electrilytic capacitor
8]-—2}\' 139 transistor
R?—Z’Nﬂl 2 tmn.:u:ar
Lh-wats resistor
ﬂﬁﬁ—s M—o&m, Y-teatt resistor
R‘-—lM-Mm. Vo-tontt resistor
ok, Y- resistor

B§5--330.
RI—30,000-0hm h__qer PC pvmuwmele:r
 2NS129
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BOTTOM VIEWS

Construction. Layout of the bird is not
critical and any method of construction
may be used. If vou wanl to use a
printed clicnit board, the foil patiern and
lavout in Fig. 2 can be used. During as-
semhly, be sure 16 observe the pularities
of capacitors and semicenductars and do

_not overheat the components. when sol-
“dering.

Component values are impottant. The

—eireuit will work with the wormal - 10%

tolerance of resistors and 20% tolerance
ol capacitors, but variations of dny larger

. .degree will throw it off. Every componen:
. determines some (ype of time consfant,
" so'if you change the value of one com-
- ponent, be.prepared to change the rest.

" Install leads on the bopard for the

‘speaker and battery, making them lony =

ctiough o reach when the beard ix lo-
cated in the selected cabinet.

Since the cutput stage {Q2) works di-
rectly into the speaker without any buf-
fering, any change in the speaker load-
ing will be reflected back into tha oseil-
lator circuil, resulting in a change in the

Aront cover not used, In he
-the dase a hale was cut for the speaker
‘Make the Lole slishtly smaller thas the

" There are many garden supply hou
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Fig. 1. The rirci 5 not gs
simple as it looks, Besidys a
multivibrator, there is algo
a blocking oscillator in there.
_All components are part of ona
time constant or another, so
changing the vatue of one will
_alter the final sounds. Mote
the speaker damping (R8) that
keeps speaker acoustic loading
from altering the oscillator.

R8—1.8-0hun, Vo-wart resistor

SL-=Spsi slide or toggle switch

FI-d0K 2K driver transiormer {Lajayettr
TR3B, $9F61269 or similar}

T2-5000hm €. T':8-ohm optpert o0 sformer
i Lafayerte TRV, SCFELE93 or similar)

. _ Mise. «—-8_~uhm speaker

LN

sound. This means that ihe selected o
closure (for board, batteries, and spea Iu ri
must have no resopant or anlirescn

pzaks, Resistor RE is included ag an up-
tion to iselate {partially} Lhe sp( raker frais
the gircoit,

The drototvpe was buill in o coneen
tional 87 X 342" X 27 plastic cass with
Lt

,”)E

diameler of the speaker and. cemaegt the
speaker 1o the case behind lhe ho o P

tublber feet were attached t. i

the opposité side {where Ihe |
wis]. The batiery clips were
on the same side as the speaker mm Lo
PC board cemented to ona wall and the:
power switch on the gther wall.

The plastic case shoild be dressed up
with a toy hird to complete the. illnsipn,

that stock colorful stuffed hirds-
even have small wood or melal ca;
enclose the bird.



.. NOTE CENTER TAP TL0d o o
CLIPPED OFF "W‘CQNNE_CTION

“RL. _ i _ 33,000 ohm 'orange-orange—orange :
R2, R3, R6 - | : 82, 000 ohm “grey-red-orange '
R4 : © 1,000 ochm - brown-black-red
R5 330 ohm - orange-otange-brown -
‘RS : . 1,8 ohm - seenotes
P 10 ohm -+ brown-black~black
CONSTRUCTION NOTES

Hold transformers T1 and T2 in place by bendmg their mounting ears out flat and gluing them to the
circuit board with household cement, Note that the circuit board pattern is arranged so that the pri-
mary and secondary of T1 are wired in series to form the inductor 1abeled as T1 in the schematic.
The center tap of T1 is cut off flugh with the body of the transformer and not used.

Five 10 ohin resistors are included in the parts package, If these resisinrs are wired in parallel

the result is the 1.8 ohm resistor mentioned in the text as isolating the syeaker from the load, Five
10 ohm resistors are included instead of one 1,8 ohm to allow some freedom in the amount of iso~
lation. If only four of the resistors are paralleled the result will be 2,5 chm; paralleling three of the
resistors gives 3.3 ohms. Some experimentahon may be reqmred to achx we the proper degree of
isolation. .
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