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Here’s how to capture those different stages of the 
bursting of an electric bulb, or the impact of a 
milk drop in a bowl. Recording these transient 
moments would be rather difficult by any tech¬ 

nique other than ‘stop action photography’. 
This technique is not half as difficult as it seems at first 

glance -the camera is first focussed at the place of‘action’ 
(action implying the bursting of the bulb or the drop striking 
the bowl). The room is then completely darkened, and the 

camera's shutter is kept at4 B’ (shutter open). 
The sound made by the action triggers the flash after a 

delay which can be altered by the circuit. I he Hash duration 
is normally 0.25 to 1 millisecond which is sufficient to Irce/c 

even the fastest action. 
Once the Hash is triggered, the shutter is closed, and a 

fresh photograph can be taken with a different delay to 
record another stage of the event 

The circuit 

I he main component of the circuit is an I.M324 quad 
op-amp. The use of just one 1C’ and the PCB design simpli¬ 
fies fabrication. It is to be used in conjunction withacapaci- 

Fi|. I; The circuit diagram of the sound activated flash. 
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PARTS LIST 
Semiconductors: 
ICl — LM324 quad op-amp 
D1 — 8.4 V, 400mW zener diode 
D2, D3 — Light emitting diode 
D4 — SN101 silicon control rectifier 

Resistors [all 1/4 watt, ±5% carbon]: 
R1.R2.R3, 
R4, R5, Rll, 
R12 
R6 
R7 
R8 
R9 
RIO 
Rl3, RI6 
R14 
Rl5 
R17 
VR1 
VR2 

— 10-kilohm 
— 390-ohm 
— 100-kilohm 
— 12-kilohm 
— 47-kilohm 
— 820-ohm 
— 2.2-kilohm 
— 8.2-kilohm 
— 1.5-kilohm 
— 2.7-kilohm 
— 100-kilohm log. potentiometer 
— 100-kilohm lin. potentiometer 

Capacitors: 
Cl 
C2, C4, C6 
C3 
C5 

— IOOOjiF, 12V electrolytic 
— 0.1 mF ceramic 
— 4.7mF, 12V electrolytic 
— 4.7jtF, 16V electrolytic (see text) 

Miscellaneous: 
Si — SPDT microswitch 

— Condenser microphone, PCB, shielded 
wire, enclosure, hardware etc. 

tor discharge flash gun. 

Broadly, the circuit can be divided into the following 
stages: 

Sound amplifier. A condenser microphone serves as' a 
sensitive and economical transducer. Resistor R1 provides 
bias for the in-built FE I" amplifier of the condenser micro¬ 
phone. Op-amp D is connected in the inverting amplifier 
configuration. 

Gain of this stage, and hence the sound level at which the 
circuit triggers the flash, can be set by potentiometer VR1. In 
case the gain is not sufficient, replace resistor R2 with 4.7k or 
2.2k or R7 with 4.7k by trial and error. In the prototype, this 
auangement lor gain was found to be more than adequate. 

Latch. A noise impulse causes the voltage at the non¬ 
inverting (+) pin ot op-amp C to exceed that at the inverting 
(-) terminal, and the output swings high. Due to positive 
feedback of R12, the output latches to positive saturation. 
The I.EI) lights up indicating latching action. This enables 
reliable triggering ol the next stage, and prevents re¬ 
triggering once a photo has been taken. 

Delay. I he output of op-amp C in the untriggered state is 
low, and capacitor C5 is in the discharged condition. Once 
the previous stage latches, the timing (delay) cycle is 
initiated. 1 he rate of charging is controlled by the resistance 
of potentiometer VR2 and the capacitance ol C5. 

When the voltage across C5 exceeds that set by the poten- 

1. DELAY ~SmS 2. DELAY «*25mS 3. DELAY-* SSmS 4. DELAY - lOOmS 

Various stages monied after the impact of a milk drop in a shallow bowl. 
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microphone connections. 

Fig. 4: Components layout for the above PCB. 
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which is obtained experimentally. A number of trial runsare 
made to set the sensitivity and delay. 

In the photos ol the milk drop, the drop was made to fall 
from a height ol one metre into a bowl just filled tocover the 
bottom surface. As sound made by the drop was quite faint, 
the miciophone was taped to the lower surface of the bowl. 
As seen in the scr ics ol photographs taken, the most interest¬ 
ing formation was at a delay of about 25 milliseconds after 

the drop struck the bowl. 
In the diflctenl stages of the bulb bursting, the bulbs were 

shot w itfi the help of an airgun, A thick cloth sheet was hung 

behind the bulb to esentually catch the pellets. 
Care should however be taken to adjust the sensitivity of 

the circuit so that it does not trigger at the sound of the gun. 
I his can easily be achieved by keeping the microphone 

closer to the bulb than to the gun. 
□ 

I his proiect was designed and tested by the author. The circuitry was 
retested ‘partly' in I'FY lah. I he photographs were all taken by Mr Sushil 
Naiula and the author 
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PE PRODUCTS 

Energy Efficient Emergency 
Light Smart PL gas discharge 
Lamp brightness —600 lumen 
Provided with 12V battery & 
charging system. 

23cm Tube Provided with a 
built-in Inverter Tube and 
acrylic cover in portable and 
fix type. 
Range: 6V-12V 
Can be used with Ni-Cd batter¬ 
ies also. 

FERRITE-CORED. HIGH 
FREQUENCY INVERTERS 
FOR EMERGENCY LIGHTS. 
Brighter & more efficient. 
Range. 6V-10W, 20W, 40W 

12V-10W, 20W, 40W 
24V-20W, 

PROFESSIONAL ELECTRONICS 
233, Rampura, Lawrance Road, Delhi 110035. Phone: 7115025 

First Choice of 
Television Engineers 
NOVA GRAPHIC Television 

Test Pattern Generator 

If you Service, Deal, Study, Manufacture or 
Design Television Receivers, it is a ‘must* for you. 

Nova Graphic is a portable, light weight, compact 
and simple-to-operate test pattern generator for 
on-the-spot television servicing. It provides Cross- 
Hatch Squares, Vertical Bars, Horizontal Bars and 
Synch Modulated White-Blank. 

I.F., Video and RF can be checked with sharply 
defined multi-channel Pattern Generator. 

Line frequency 
Accuracy: 
Frame frequency 

R.F. output 

R.F. output level 
Picture Modulation 
Sound modulation 

Output 
Video level 

15.625 kHz 
with in ±0.3% 
50 Hz Independent 
of Mains Frequency 
All VHF Channels in 
Band I and III 
6MV P-P Approx. 
A.M. Negative 
5.5 MHz F.M. with 
1 kHz Internal, 
also External Modula- 
possible Sound with 
(100 MV Signal) 
300 ohms Balanced 
Variable 

Attractive terms for Business 
We also supply all components for Television 
Signal Boosters. 

a quality product from: 

G-7C, VIGYAN NAGAR, 
SHAHJAHAN PUR-301706 

Delhi Office: 
Post Box No. 9431, DELHI-110051 

Tel: 242240 




