
The problem which the device is 
intended to cope with is a fairly fami- 
liar one; a devoted colour slide photo- 
grapher — of which there are many in 
the community — is invited to show 
his slides to an interested group of 
people — a social group, qa church 
group, a hobby class or such like. The 
slides may be flower or animal studies, 
scenic gems, a tour, Or a coverage of 
some scientific subject. 

The exhibitor very carefully selects 
his slides, counts them, mentally re- 
hearses what he plans to say about 
each one and works out that it should 
take the neat hour, or whatever his 
allotted time may be. 

But alas, his careful planning counts 
for little at the actual presentation. He 
may talk at such length about the early 
slides that an hour sees him only 
half-way through. He may continue to 
ramble on, to the embarrassment of 
the audience, or suddenly discover that 
he has to forget the rest of the slides 
or push them through so hurriedly that 
their value is largely lost. 
The reverse can happen, of course, 

the lecturer being so apprehens- 
ive about talking too long, or boring 
the audience, that he hurries through 
the presentation, quite unnecessarily 
and to its detriment. 

The  slide-enthusiast who owns a 
timer like the one illustrated above 
can be saved from this kind of em- 
barrassment. Knowing the time avail- 
able for presentation, he can select a 
suitable number of slides and set the 
timer to sequence them at a suitable 
rate. He can prepare and rehearse his 
commentary so that it fits into the 
allotted time. At the actual screening, 
the slides will come up at the same 
rate, automatically disciplining any ten- 
dency to become too talkative or too 
terse in front of an audience. 

The device can also be boon to a 
compere or chairman needing to cope 
with a lecturer whose abilities or ten- 
dencies are own. Before proceed. 
ings begin, and without embarrass- 
ment, he can reach agreement with the 
lecturer on the time. available and the 
number of slides to be shown. The 
sequencer can be set for the appro- 
priate presentation rate, thereafter pro- 
viding a powerful incentive to the lec- 
turer to suit his remarks to the time 
available. 
To be sure, a device which allots 
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A TIMER AND SEQUENCER 

for Slide Projectors 

Here is a device which will sequence a slide 
presentation at a rate predetermined by the 
narrator, iving him a few seconds warning 
that a slide change is about to occur. It can 
operate ah automatic projector directly or give 
an appropriate change signal to a manual op- 
erator. A further use of the timer is as a camera 

pulser for time-lapse movies. 

Design by Anthony Leo 

an exact predetermined projection 
time to each slide might be criticised 
as too “mechanical” and it would be 
quite redundant, both for the expert 
lecturer, and the person who is able 
to pre-record his commentary on tape. 
In fact, it is not intended for such 
people but rather for those — in the 
majority — who cannot rely éither on 
expertise or on pre-recording. 

at is more, it is not nearly as 
impersonal as might appear at first 
glance. The device switches on a sig- 
nal light a few seconds before eac 
slide change is due, so that the lec- 
turer can round off his remarks or 
merge them smoothly into the next 
commentary segment. 
Where a large number of slides have 

to be put through in a limitéd time, 
they can be shown at the rate of about 
4 per minute. The other extreme, a 
very leisurely rate, would be 1 per 
minute. A good average figure is 3 
slides per minute, which means a 
change every 20 seconds. 

It is suggested that the warning light 
be set to come on 6 seconds before 
each change so that the “average” se- 
quence would be: change — _ initial 
period 14 seconds — warning light for 
6 seconds — change. 

If interest in a particular slide does 
watrant more time or less time than the 
automatically selected value, the lec- 
turer can operate one or othef of two 
switches to delay or hasten the change. 
This over-ride facility will not change 
the total screening time unduly, provid- 

Figure | 

The above diagram shows how 
a programmable transistor is 
used in a basic timing circuit. 
By varying bias applied to the 
gate electrode the device can be 
programmed to fire at a par- 

ticular anode voltage. 
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ed the lecturer uses the buttons only 
when necessary and for both purposes: 
accelerate as well as delay! 
When the “Advance” button is press- 

ed the normal timing cycle of the 
unit is terminated and the device im- 
mediately cycles the projector or signals 
the projectionist. If the Advance button 
is held down continuously, the projec- 
tor control circuit will remain closed 
and this will cause many automatic 
projectors to cycle continuously. 

Pressing the delay or “Repeat” 
button does not interfere with the basic 
timing cycle but simply inhibits clos- 
ing of the output control contacts. 

en the signal light comes up, in- 
dicating an impending change, the 
lecturer needs only to hold the Repeat 
button down until the light goes out 
and no impulse will reach the pro- 
jector or projectionist. If the Repeat 
button is held down continuously, the 
lecturer can hold a slide for as long 
as he desires. The slide will change 
at the end of the cycle during which 
the button is released or the change 
can be initiated immediately by press- 
ing the Advance button. 

The basic wigs’ can be adapted 
to meet a variety of situations. In the 
unit as pictured, the timing control, 
the over-ride buttons and the signal 
light are all in the one box which can 
be placed handy to the lecturer, so 
that he will be aware of the signal 
light, even when looking at the 
screen | 

The unit as shown needs to be con- 
nected to a power point and a two- 
wire lead runs away to the projector 
position, serving the same purpose as 
a two-wire lead from an ordifary press 
button. This can close the control 
circuit to an automatic projector, or to 
a signal light near a manual projector, 
or even to a Sonalert (See our Novem- 
ber 1968 issue) if the projectionist is 
in a separate booth. 

Obviously enough, various facilities 
can be deleted or transferred else- 
where, leaving the lecturer with noth- 
ing at all, or just a light to warn him 
of an impending slide change. Different 
constructors may have their own ideas 
of how things should be arranged. 
A pioseaineie unijunction transi- 

stor, or PUT for short, is the basis 
of the slide timer circuit. Essentially, 
the PUT is a four layer NPNP de- 
vice similar to a normal thyristor or 
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silicon controlled rectifier, but having 
an anode gate rather than a cathode 

te. A more detailed description of 
the device and operating principles is 
available in the December, 1968, issue 
under the title “Keeping Up With 
Semiconductors.” 

In simple terms, it differs from the 
thyristor in that it can be programmed 
to turn on when a specific anode vol- 
tage is exceeded, rather than cathode 
voltage. The anode voltage at which it 
turns on is determined by the voltage, 
apps to the pate electrode. 

us a P can be used with a 
capacitor charging network to perform 
a timing function, as shown in figure 
1. When the capacitor charges to a 
required anode firing voltage the PUT 
conducts and discharges it through a 
current limiting resistor in series with 
the cathode. 

Provision to vary the time cycle can 
be made in two ways. The time con- 
stant of the RC combination may be 
varied, by varying either R or C, 
or both, or we may alter the anode 
firing voltage by varying the gate vol- 
tage. The latter is much the neater 
way and can be easily provided by 
making resistor R2, part of the gate 
potential divider network, variable. 

Essentially, the charging rate of a 
capacitor is exponential, chargin 
rapidly at first and then tapering o 
as the voltage increases. So that the 
time control function might be reason- 
able, it is desirable to change this 
Ly more nearly approximate a linear 
aw. 
The simplest approach is to use 

only the early part of the charging 
e, where the law is more nearly 

linear. Thus we might arrange for the 
PUT to breakdown at only one-third 
of the voltage to which the capacitor 
would charge if allowed to complete 
the cycle. We may further improve the 
linearity if the current which is charg- 
ing the capacitor is derived from a 
constant current source. This is ap- 
proximated if we use a large value of 
charging resistor R. We could intro- 
duce the constant current characteris- 
tic of a transistor if the linearity was 
critical, but such a step is not justified 
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The slide timer circuit diagram is shown above. On the diagram a re- 
lay is shown as having one pair of closing contacts, required for pro- 
jector operation, but other contacts may be provided and used for 

: other functions. 

240V | 

in this case. relaxation oscillator-type timer, deliv- 
If the resistor R is larger than a ering pulses at a_ regular pre-deter- 

certain critical value the PUT will mined rate. Using the smaller value, 
come out of the conducting mode when iit becomes a “one shot” timer which 
C is discharged. If R is less than the has to be manually reset. 
critical value the PUT will latch up, From the elementary circuit of figure 
i.e., it will remain in the conducting 1 we have developed two practical cir- 
mode while ever anode voltage is cuits. The main one, featuring all the 
applied. facilities We have discussed is shown 

Thus the basic circuit of figure 1 on this page. A simpler version, still 
can be made to have either of two suitable for projector of other func- 
operating modes. Using the larger tions, is shown on page 67. 
value of R it becomes a regenerative In both circuits the resistor R_ is 

Ov 

2x8C108,7T108, 
2N3565 TO PROJECTOR 

——— Ep 

2/PT/4 

reside at right ay 
power supply 

which is suitable for 
use with either of 
the timing circuits 
described here. In 
some cases the AC 
supply may be de- 
rived from the pro- 

jector. 
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Metal box (see text). 
Miniature push buttons. 2 
Pilot lamp, 6V 40mA. 
Speaker socket with plug. 
Miniature relay, 12V 430 ohms 

taper. 
30M, 3 x 150K, 1 x 100K, 1 x 
27K, 1 x 12K, 2 x 5.6K, 1 x 
3.3K, 1 x IK, 1 x 150 ohms. 

CAPACITORS dang tong Pome BD me 

(see text). 1 250uF 12VW electrolytic. 
TRANSISTORS 1 30uF 12VW electrolytic. 

1 Programmable unijunction tran- 1 20uF 6VW tantalum electro- 
sistor, type D13T1, lytic. 

3 BCI108, 177108, 2N3565 or 1 I5uF 10VW tantalum electro- 
similar. lytic. 

1 1773569, 40408, 2N3569 or POWER SUPPLY COMPONENTS 
similar. 1 Miniature power transformer, 

1 173638, 2N3638 or similar. 240V to 12.6V at 150mA. 
DIODES: 1 BZY94/C12 zener diode. 

1 BZY98/C9VI1. 1 EM401 diode. 
3 BAI100, or similar low power I 150 ohm 1 watt resistor. 

silicon diode. 1 200uF 18VW electrolytic cap- 
1 EM401, or similar power diode. acitor. 

STORS 1 Length of mains flex and plug 
100K potentiometer, linear (see text). 
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An inside view of the timer is shown above together with the lid 
assembly. The transformer and other power supply components are 
clearly visible, the latter being mounted on an 8-lug tag strip. Note 
aiso the method of fixing the relay to the Veroboard using wire straps. 

quite large, 3.9M in one case and 4.7 
in the other, while the timing capaci- 
tor is 20uF. Because small charging 
currents are involved it is essential 
that the capacitor should have very low 
current leakage. Hence it is necessary 
to use a tantalum dry-electrolyte capaci- 
tor; regular electrolytic capacitors are 
not suitable. 

Typical of all silicon junctions, the 
voltage between the anode and gate of 
the PUT will vary with temperature. 
To make the firing voltage less depen- 
dent upon temperature a silicon diode 
is included in series with the gate elec- 
trode. 

By exploiting the temperature 
characteristic of the silicon diode, 
which is similar to that of the PUT, 
we effectively compensate for tempera- 
ture changes. A 3.9M resistor to#the 
negative rail provides the diode with 
the necessary forward bias. 

The complete timing cycle really 
consists of two smaller timing cycles, 
operating consecutively. Thus, we use 
the PUT circuit to provide the major 
timing cycle of, say, 14 seconds. The 
completion of this cycle is then used 
to initiate a minor cycle, say 6 sec- 
onds, at the end of which a total of 
20 seconds has elapsed, and the slide 
change function is initiated. The pur- 
pose of the minor cycle is to turn on 
the warning lamp. 

The complete timing cycle may be 
varied over a range from 15 seconds 
or 4 slides per minute, to 1 slide per 
minute. It would be possible to in- 
crease both the minimum and maxi- 
mum times available by increasing the 
value of the 20uF timing capacitor. In 
addition, the total range over which the 
timer can be varied could be increased 
be increasing the value of the 100K 
potentiometer. 

Timing for the minor cycle is pro- 
vided by means of a monostable multi- 
vibrator. This circuit uses two tran- 
sistors, T2 and T3, with the usual 
base-to-collector coupling for one tran- 
sistor, but with an RC time constant 
network for the other. 

In combining these two circuits we 
must arrange, first, for the major timer 
to initiate the minor cycle at the end 

66 ELECTRONICS Australia, January, 

This shot of the Veroboard, re- 
moved from the box, clearly 
Shows the positions of most of 
the components 
and associated 

leads. 

The wiring dia- 
gram for the Vero- 
board, at right 
shows the positions 
and wiring of all 
the components 
mounted on_ the 
board. Also shown 
in the diagram are 
the various take off 
points for the leads 
to warning lamp, 
push buttons and 

potentiometer. 
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TO ADVANCE SW: 

TO REPEAT SW. 

of 14 seconds and, second, for the 
minor timer to disable the rnajor timer 
during the 6 second period, so that it 
does not commence a new 14 second 
cycle until the end of the minor cycle, 
i.e., after a total of 20 seconds. 
The complete circuit function is as 

follows, Initally, T2 is cut off with 
collector at supply potentiel, and the 
PUT timer commences. After a_ set 
time the PUT discharges the timing 
capacitor into the base of 2, switch- 
ing it into saturation, whereupon its 
collector voltage drops. As a result, 
T3 is cut off and its collector voltage 
rises toward supply potential. 

With T3 collector near susply poten- 
tial, the emitter follower (T:5) conducts 
and lights the 6V lamp. Also the 
15uF capacitor, which should also be 
a tantalum type, commence; to charge 
through a 150K resistor into the base 
of T2. Thus T2 is held in saturation 
until the capacitor has charged to a 
point — after about six seconds — 
where its charging current will no 
longer saturate T2. 

At this point T2 is turned off and, 
as a result, T3 is switched on and 
its collector voltage falls with T5’s 
emitter following it and e»tinguishing 
the lamp. While ever the multivibrator 
is in its timing Mode, voltege at T2’s 
collector is very low and the PUT 
circuit is disabled. 

As the TS emitter falls to the nega- 
tive supply rail potential, it creates, 
in conjunction with the associated 
30uF capacitor, a differentiated pulse 
which is applied to the base of T6. 
This activates the relay in the collector 
circuit of T6. The 12K _ resistor in 
series with the base of 7-6 ensures 
that the relay will be held closed for 
a few seconds; long enough for the 
projector mechanism to engage and 
lock up for a complete cycle. 

There are several diodes in the cir- 
cuit, including a power diode across 
the relay winding to protect its switch- 
ing transistor against high voltage 
transients. Depending upon switching 
speed, quite high voltages cen be deve- 
loped across an inductive load causing 
irreparable damage to the transistor. 
Two other low power diodes are 

used in conjunction with tie 15 and 
30uF electrolytic capacitors. The diode 
connected to the 15uF capacitor 
ensures reliable multivibracor timing 
irrespective of the use of the advance 
button, while the other diode allows 
the relay to be operated a number 
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A SIMPLIFIED GENERAL-PURPOSE TIMING CIRCUIT 
BZY88/C9V] DI3T! 

ADVANCE ol 
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(PUSH ON— 
PUSH OFF) 

* cee TEXT 

of times in succession, without having 
to wait for the 30uF capacitor to 
recover. 

Essentially, the advance button is 
simply required to energise the relay 
and engage the changer mechanism. 
This could be easily done by connect- 
ing the resistor at the base of T6 to 
the negative supply rail via a suitable 
button. While this method would 
advance the projector it would not 
negate the timing cycle already in pro- 
gress, sO that the projector would again 
be activated when the timing cycle 
ended. What is required is that the 
relay should be closed and both timing 
circuits returned to their start-of-cycle 
conditions. 

This has been arranged by reason 
of the advance button’s position in the 
circuit and the inclusion of an addi- 
tional transistor, T4. When the button 
is closed the 12K resistor at the base 
of T6 is connected to the PUT anode. 
Thus current is able to flow through 
the base-emitter junction of T6, turn- 
ing it on and energising the relay. 
The same base current flows through 
the 12K resistor into the 20uF timing 
capacitor, charging it almost instan- 
taneously and firing the PUT. 

Once the PUT fires the capacitor is 
completely discharged, thus returning 
it to the start-of-cycle condition. How- 
ever, to ensure that T2 is not turned 
on by the discharge current, so initiat- 
ing the six-second timing period, a tran- 
sistor is connected from the base of 
T2 to the negative rail. This transistor 
(T4) is switched into saturation at the 
instant the relay is energised because 
its base is connected to the collector of 
T6, via a 100K resistor. 

If the timer happens to be in the 
six-second warning cycle T2 will have 
already been turred on, but the device 
will still advance the projector and 
return both timing circuits to their 
starting condition. When T4 is switch- 
ed on, its saturation voltage is less than 
the base emitter voltage of T2, and 
T2 is simply switched off. 

Thus, the projector cam be instantan- 
eously advanced at any part of the 
timing cycle without upsetting the fol- 
lowing cycle or producing any anomal- 
ous effects. However, if the advance 
button is held on, the relay will re- 
main activated and the projector will 
advance slides in rapid succession until 
the button is released. 

Operation of the repeat button is 
somewhat simpler, circuit wise, simply 
inhibiting the switching pulse to T6 
base. The button is actually wired from 
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Shown above is the circuit diagram of a simplified timer produced by 
pruning the slide timer circuit. The simplified device is intended for 

general purpose timing, but will also function as a slide timer. 
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l Metal box. (See text). 
I Miniature push button. 
I Miniature push-on _ push-off 

switch. 
I Speaker socket with plug. 
I Miniature relay, 12V 430 ohms 

(See text). 

TRANSISTORS 
1 Programmable unijunction, 

transistor, type D13TI. 
I BC108, TT108, 2N3565_ or 

similar, 
I TT3569, 40408, 2N3569 or 

similar, 

DIODES 
I BZY8&8/C9VI. 
2 BA100, or similar low power 

silicon diode. 
Il EM401, or similar power diode. 

RESISTORS 
1 100K potentiometer, _ linear 
; taper. 

4.7M, 1 x 3.9M, 1 x 150K, 1 x 
56K, 1 x 27K, 1 x 10K, 1 x 
6.8K, 1 x 4.7K, 1 x 3.3K. 

CAPACITORS 
I 250uF 12VW electrolytic. 
I SOuF 12VW electroltic. 
1 20uF 6VW tantalum electrolytic. 
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positive rail to the 12K resistor and 
30uF capacitor junction. It. will be 
noted that this junction point is com- 
mon to both buttons, so if they were 
made remote from the unit only three 
wires would be required, rather than 
four, as might be expected. 
When using the repeat button it is 

necessary to hold it closed until the 
6-second warning lamp goes out, other- 
wise T6 will receive a normal pulse 
from T5 emitter and engage the relay. 
Once the lamp has gone out the timer 
will automatically commence another 
cycle, whether the button remains held 
down or not. 

Although we have only shown one 
pair of normally open relay contacts, 
this being all that is required to ope- 
rate automatic and semi-automatic pro- 
jectors, we actually used a relay which 
had a two pole change-over set, The 
miniature relay, type number 
240AFO, was a 12V “430 ohm unit 
manufactured by Standard Telephones 
and Cables. 

The timer’s current requirements will 
depend in the main, upon the ‘warning 
lamp and relay, the rest of the circuit 
requiring only a few milliamps. How- 
ever, Operation of the lamp and relay 
is intermittent so the average power 
requirement will be quite modest. 

For the prototype, we included a 
mains power supply using a small Fer- 
guson. transformer, type number 
PF2851. It has a 12.6V centre tapped 
winding which, when applied to a half 
wave rectifier, gives about 17V. A 
zener diode is then used to establish 
a 12V supply for the timer. Note that 
a 25Q0uF capacitor across the zener 
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diode is necessary for the correct oper- 
ation of the unit. 

With some later-generation projec- 
tors, the necessary low AC voltage 
could be obtained from the lamp trans- 
former; this may vary between 12 and 
24V depending upon the projector 
type. If 12V RMS is available the 
supply circuitry may be used, unal- 
tered. But, for 24V RMS the 150 ohm 
1 watt resistor should be increased to 
about 330 ohms with a 4 watt power 
rating. Also, the rating of the 200uF 
electrolytic should exceeed 34VW. 

Alternatively, if low voltage iis not 
available from the projector and a 
mains supply at the control point is 
considered inconvenient, the small 
power transformer could be mounted 
in the projector housing. A four-core 
cable between sequencer and projec- 
tor, carrying low-voltage AC and the 
changing mechanism voltage, would 
obviate the need for a second cable. 
In some cases the low-voltage supply 
from the projector and changing mech- 
anism voltage could be common, in 
which case it may be possible to use 
only three-core cable, but this will 
depend upon the particular projector. 

The prototype sequencer was wired 
on a section of Veroboard, with the 
exception of power supply components 
which were wired on a tag strip. 
miniature relay was attached to the 
board by two straps, made from 22- 
guage tinned copper wire, which also 
ccd as “jumpers” for the negative 
rail. 

The completed board assembly was 
housed in a small die-cast metal box 

(Continued on Page 141) 
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ANSWERS TO CORRESPONDENTS—continued 
LOUDSPEAKER IMPEDANCE. Can 
you tell me if there is any simple way of 
determining the impedance of unmarked 
loudspeakers? I have discovered ‘that an 
ohm-meter does not measure this with suf- 
ficent accuracy, and assume that it depends 
on the back EMF generated by the moving 
coil in the magnetic field. Is it likely to 
damage the 10-Plus-10 stereo amplifier of 
November, 1968, if it is operated without 
a speaker connected. If so, can this be 
overcome by switching in an 8 or 15 ohm 
resistor. Also, is it possible to use 4-ohm 
speakers if two are connected in series 
oe a channel (G.B.McK., Lane Cove, 

@ There is no simple way of determining 
voice coil impedances, but the DC resist- 
ance of the voice coil measured with an 
ohm-meter is a reasonable guide. Voice-coil 
impedance, measured at 400Hz, is not 
very much different from the DC resist- 
ance. It is usually sufficient to make an 
ohm-meter measurement and take the 
nearest of the standard loudspeaker im- 
pedances as being the nominal impedance 
of the particular speaker. It should be 
borne in mind that precise measurement 
is largely of academic interest, since the 
impedance is not constant over the full 
range of audio frequencies. Some of the 
matters you raise are covered in an article 
in our December, 1968 issue (Audio Topics 
page 95) which we assume you will have 
seen by now. It is standard practice to 
use a dummy resistive load if an amplifier 
is to be tested without loudspeakers con- 
nected. Two speakers can be operated in 
series, but it is preferable that they be 
of the same type. 

TEST TAPES? Congratulations on your 
fine magazine which 1s presented in such a 
way that non-technical people like myself 
can still derive enjoyment from it, as well 
as a little education. I would like to 
know if you intend to present stereo tape 
reviews in your columns, Also, is it pos- 
sible to obtain a test tape to check the 
frequency response of a recorder? (H.H., 
Nth. Caulfield, Vic.) | 
@ Thank you for your appreciative re- 
marks. We do review tapes on odd occas- 
ions, when they are submitted to us. This 
happens quite rarely however. It is really a 
matter for tape distributors if record manu- 
facturers retain a virtual monopoly on the 
review space by keeping up a regular 
supply of discs. The last time we checked, 
test tapes were only available at a pro- 
fessional level — and a “professional” 
price. No ordinary commercial test tapes 
have come to our notice, — 

“VALVE MAN”: I was an avid reader 
of R. and H. in the 40s until I found my 
days becoming too crowded. With some 
leisure time now available, I decided to 
return to “tinkering” and bought my first 
copy of “Electronics Australia” last 
month. I was very impressed, if it was 
possible to improve on R. and H., you 

ve done it. But I find that time has 
passed me by and left me as a “valve 
man.” Would your “Basic Radio Course” 
help me? Have you popes an up-to- 
date circuit for a C.R.O. using a SBP1 
tube? (L.B., Torquay, Vic.) 
@ The very rapid development in techno- 
logy has discovered a lot of peo’ as 
“valve men.” In fact, the introduction of 
IC’s and the “logic” approach has produc- 
ed another group of “discrete component 
men,” You would probably find the “Basic 
Radio Course” helpful for general revision 
and for the limited material which it 
contains on solid state technology. It will 
only be a apelsan point, however, and 
your best plan would be to build up a few 
simple projects using solid-state devices. 
Regarding the oscilloscope, we would sug- 
— that you would do better to forget 

5BP1, After all these years, it may 
not have a hard vacuum inside. But, apart 
from that, its large size and limited sensi- 
tivity would condemn you to using large 
metalwork and difficult circuitry. you 
want to build an oscilloscope, go for 

something smaller, say a 3-inch instrument, 
in which the circuitry is not prejudiced 
by having to do things the hard way. 

e note that you would like to see a 
whole sequence of handbooks. So would 
i ine big problem is that of producing 
em 

SIMPLE ORGAN: I have followed your 
recent monophonic organ designs with in- 
terest and your correspondent’s attempts 
(Nov. 1968 edition) to build up a 2-manual 
poly pionic organ using three oscillators. 
erhaps the best way of producing a 

simple 2-manual polyphonic organ would 
be to serve the lower manual with four 
oscillators each serving three adjacent 
notes, so that the one octave could produce 
basic accompaniment chords. The upper 
manual would be served by one oscillator 
as per the basic design. I feel that the 
description of voicing filters for your 
monophonic organ would be of interest 
to many people. Also becoming very 
popular now are electronic “drums.” 
Thank you _for a consistently excellent 
magazine. (R. S. Condong, 

@ Something along these lines would be 
practical and the oscillator-dividers could 
be exactly as in the latest keyless mono- 
phonic design, with one for every three 
notes on the accompaniment manual and 
one for the solo manual. In 
practice, more than one octave would 
probably be required in the accompani- 
ment manual if the player is going to be 
able to Play reasonably normal and full 
chords in all keys. This could be verified 
by blanking off keys in an ordinary piano 
or organ and seeking how few it is possi- 

ble to get away -with. We will keep in 
mind your request for voicing filters but 
these would be best done in conjuction 
with a more elaborate monophonic instru- 
ment. ile, individually, the filters may 
look simple enough on paper, there is a 
big difference in total complexity between 
a simple “gimmick” instrument and one 
which has become appropriate for some 
kind of musical “performance.”’ We also 
have in mind the possibility of working 
out a system of electronics percussion but, 
in fact, anything worthwhile can be quite 
complicated. 

SOLID-STATE TAPE ADAPTER. Re- 
cently, I wanted to complete my stereo 
rig, comprising Playmaster 115, magnetic 
pre-amp and Super Bookshelf loudspeak- 
ers by the addition of a tape recorder. I 
brought a Brenell deck with Bogen heads 
and then set about finding a suitable 
adapter. I was disappointed when my 
search of “Electronics Australia” resulted 
only in the hybrid Playmaster 119 adap- 
ter of September, 1967. The replay unit 
was satisfactory, but how about a solid- 
state recording amplifier and bias record- 
ing oscillator to match it? @.H,, 
Melbourne, Victoria.). 

@ At the time we designed the Playmaster 
119, components for a solid state bias 
oscillator were not available through parts 
suppliers. When designing our circuits, we 
go to considerable trouble to make sure 
that all parts are readily available to 
constructors. Accordingly, we had to com- 
promise by designing a hybrid unit. We 
may be taking another look at this mat- 
ter in the not too distant future, and if 
the components are available, a tully solid- 
state tape adapter could well be featured 
in a forthcoming issue. Ss 
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A TIMER FOR SLIDE PROJECTORS rom page 67 
measuring 4-5/8 x 3-5/8 x 2-1/8, man- 
ufactured by Eddystone. The interjor- 
assembly is shown in the accompany- 
ing photograph, giving a clear indica- 
tion of the position of the transformer 
and other components. The potentio- 
meter, push-buttons and warning lamp 
were mounted on the lid, the lamp 
being held firmly in place with a rubber 
grommet. A _ speaker plug-and-socket 
combination was used to connect the 
projector to the relay contacts. 

After completion of the timer it was 
apparent that there would be more 
applications for a regenerative timer 
than just a slide-changer. In addition 
to intermittent operation of lights on 
Christmas trees and in display win- 
dows, a timer could be used in “time- 
lapse” photography and exposure tim- 
ing. In such applications a warning 
lamp facility would probably not be 
required. 

In order to fulfil some of these re- 
quirements we are presenting a second 
circuit which has been pruned from 
the design used in the slide timer. As 
it happens, this much-simplified circuit 
can be used as a slide timer without 
the full facility of the previous device. 

It simply consists of the basic PUT 
timing circuit together with a mono- 
stable circuit incorporating a relay. 
The monostable circuit provides a time 
dealy to hold the relay closed for a 
few seconds, allowing time for asso- 
ciated mechanism to engage. The relay 
holding time may be increased, if re- 
quired, simply by increasing the 10K- 
OuF time constant, 

Again a diode is used with the time 
constant network, and a protection 
diode is wired across the relay winding. 
Also, the 20uF timing capacitors is a 
tantalum electrolytic while the S50uF 
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capacitor may be a regular electrolytic. 
Again a 12V supply is required; the 
supply circuit shown is suitable. 

On the circuit diagram we have 
shown two buttons labelled “advance” 
and “hold”. In a similar manner to the 
previous circuit, the advance button 
charges the timing capacitor very 
rapidly causing the PUT to fire and 
activate the relay. However, the hold 
button simply shorts out the timing 
capacitor preventing the PUT discharg- 
ing into the base of T2 and activa- 
ting the relay. 

The range of this timer is between 
7 seconds and 1 minute 8 seconds, 
but this may be conveniently varied by 
altering the value of the charging 
capacitor proportionally. Increasing 
the capacitor will logically increase the 
maximum and minimum _ timing 
periods. However, to increase the over- 
all range of variation, the 100K poten- 
tiometer may be increased in value, 
as determined by individual experi- 
ment. ; 

If an electric clock with a sweep 
second hand is available it may be con- 
veniently used to time the Operation 
of both circuits, The only proviso is 
that the clock should start instantan- 
eously without manual assistance. By 
connecting the clock in series with a 
set of normally closed relay contacts 
it can be operated as an electronic 
stop watch. 

While we did not finish off the 
second timer in a completed form, we 
did mock it up on the bench. Conceiv- 
ably it could be constructed in a simi- 
lar fashion to the first circuit, using 
Veroboard and a small die-cast metal 
box. However, the ultimate presenta- 
tion will be up to the individual con- 
structor, and may be tailored to suit 
particular requirements. =| 
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