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A new fast amplicity in 
y4Fresponse curve measuremente 

Wayne Kerr RA200/ADS1 is unique, It 
gives you - quickly and accurately -
calibrated frequency response curves of 
audio-frequency equipments or networks. 
More : it w i l l make a high-speed 
comparison of two curves, display their 
difference, amplify this, and provide 
push-button storage of up to four complete 
curves. A l l without need of any sync, or 
t r igger signals. 

Flenbilily 
The sheer ease of using this functional instrument b r ings 
immedia te advantages to aspects of equipment testing 
where ampli tude/frequency characteristics have to be 
checked, inc lud ing amplifiers, equalisers, filters, 
mixers , transducers, tape recorders , transmission lines, 
telephone networks, r everbera t ion units and ultrasonic 
flaw detectors. The list is endless and RA200/ADS1: 

speeds design & development in electronics 
laboratories 

ensures a consistent standard of production-line testing 

provides immediate checking facilities to broadcasting 
& recording engineers. 

The equipment is uncomplicated - there are no ze ro ing 
or cal ibrat ion procedures - and it has found r a p i d 
acceptance in such diverse fields as medica l research, 
seismology, marine echo-sounding and acoustics. 
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W i t h RA200/ADS 1 you have a continuous curve, 
continuously up-dated. No chance of missing a sharp 
spike at some po in t ; no internal filters or integrators to 
distort the response pattern. Whether the signal source 
is the bui l t - in sweep oscillator, or a g l id ing- tone test 
tape or disc, you s imply read off dBs from the ver t ica l 
scale and frequency from the logar i thmic horizontal 
scale. 

jivebtc 
retain the information - w i th the RA200 switched o f f -
whi le you take two weeks 'ho l iday . The plot continues 

Any th ing that can b e d isp layed can b e s tored - at the 
touch of a button, The contents of any store can be 
updated at any time, who l ly or only i n selected parts of 
the spectrum, without in te r rup t ing the display. Also , 
because readout f rom the stores is v e r y much faster than 
the scan speed needed to establish some low-frequency 
response curves, y o u obtain a continuous overa l l p ic ture 
of such curves. 
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Curve Comparisons 
RA200/ADS1 w i l l display any or al l of the four curves 
stored, In addit ion, y o u can select any two stores and 
display their difference (wi th s ign-reversal available). 
Using one store to p r o v i d e a reference curve, and 
put t ing a part icular test result into a second store, the 
display of their difference gives immediate and precise 
information on how they compare, shown as deviations 
f rom a straight l ine. If r equ i r ed , the difference p lo t can 
be ampl i f ied and s tored - each at the touch of a button. 





The equipment in brief 
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This unit has two electrically separate 
sections : an audio-frequency sweep 
oscillator, and a detector system with 
frequency-measuring circuits and a 
calibrated display. 
The oscillator provides a low-distortion 
sinusoidal output, adjustable from 80 
microvolts to 12 volts, which can be swept 
through any desired band of frequencies 
between 20Hz and 30kHz or between 200Hz 
and 200kHz. The sweep is exponential, at a 
rate which can be var ied continuously over 
a wide range, and can be initiated by 
push-button or remotely. 
The detector has a maximum sensitivity of 
—80dB (relative to 775mV) and a calibrated 
input attenuator. It measures the audio 
signal from the item under test and 
produces a direct-reading plot of 
amplitude against frequency. No sync, 
signals are needed because the horizontal 
position of the spot, at all times, is 
determined only by the frequency of the 
incoming signal. 

This unit is powered by the RA200 and 
incorporates rechargeable batteries which 
automatically maintain supplies to the four 
stores, g iv ing hold-up of data even when 
the RA200 is unused for several days. The 
ADS1 records and reproduces complete 
traces by storing corresponding X and Y 
values for all parts of the display, These 
figures are monitored every 40 
microseconds, g iv ing a continuous curve 
including all fine detail. Readout from the 
stores is at 100 scans per second, with the 
original absolute values of level and 
frequency fully preserved. 

The RA200 and ADS1, first in a new family of high-speed audio test instruments, combine 
Wayne Kerr's established skills in the science of measurement with the latest circuit 
technology. The result is dependable equipment which is at once accurate and easy to 
use. 
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F r e q u e n c y control options 
The sweep oscillator of the RA200 can 
b e set for ei ther single shot operat ion 
or a continuously-repeated sweep. 
U p p e r and l o w e r frequency limits can 
b e set independent ly , and the sweep 
rate adjusted between 0.1 and 1 
decade/second. These facilities a l low 
par t icular sections of a response curve 
to be selected for an expanded display. 
Al ternat ive ly , manual tuning can be 
adopted for detai led examination of 
steep-slope response curves, w i th fine 
tun ing p r o v i d e d b y a mul t i - turn control . 
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Further f lex ib i l i ty is p r o v i d e d b y dual-
purpose connections at the rear of the 
Analyser . Not only can the sweep be 
ini t ia ted b y closure of external contacts, 
bu t the RA200 oscillator can be p laced 
unde r external voltage control of spot 
frequency, sweep limits and sweep 
rate. 
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The second function of the rear 
connections is to p r o v i d e for external 
m o n i t o r i n g o f the RA200 oscillator 
cont ro l voltages, It is important to 
realise that these connections constitute 
an analog interface for cont ro l l ing 
anci l la ry equipments, such as pr in ters 
and w a v e f o r m analysers. 

Finally, a separate square-wave output 
is available for f requency moni tor ing . 
Isolation is p r o v i d e d b y an optical 
coupl ing system, mak ing the output 
suitable for d i rec t connection to any 
type of counter. 

P r e c i s e l e v e l control 
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Source impedance of the oscillator is 
50 ohms and the l eve l can be set 
accurately be tween —8@dB and + 24dB 
relat ive to 775mV (ie approx, 80nV to 
12V rms). The output is floating, 
obvia t ing any earth loop problems, 
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Wide-range input facilities 
The detector input impedance is 
1 m e g o h m +30pF, w h i c h permits the 
use of s tandard x 10 oscilloscope 
probes . A n input attenuator, w i th 
swi tched and continuously-variable 
controls, covers the range —50 to 
+ 38dB (ref, 775mV). To this can be 
added the range of the display wh ich 
can be swi tched to p r o v i d e a coverage 
of 10,25 or 50dB. O n the lOdB display 
scale, resolution is better than 0.1 dB, 
Overa l l i n p u t l eve l range is f rom 
- 8 0 d B t o + 48dB. 

L a r g e , c l ear display 
Response curves are presented on a 
long-persistence cathode-ray tube of 
27 cm diameter. Interchangeable 
graticules are suppl ied for 3 or 1 
decades : the equipment has swi tch-
selection of horizontal and ver t ica l 
sensitivities to suit these and full 
p rov i s ion for cover ing non-standard 
frequency sweeps and alternative l eve l 
ranges. The edge l igh t ing is adjustable 
and a h i n g e d door means grat icule 
change-over takes only a few seconds, 

Automatic control of spot br ightness 
ensures that trace clarity is maintained 
at times of h i g h w r i t i n g speeds: it also 
gives total protec t ion against possibi l i ty 
of damage to the phosphor w h e n the 
spot is stationary. 

Immedia te , ca l ib ra ted response 
c u r v e f r o m test r e c o r d o r tape 

RA200 measures & analyses: 

A c t i v e o r passive ne tworks 

Attenuators o r ampl i f ie rs 

W i d e - b a n d o r tuned devices 

Transducers o r l ines 
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Data protection 
To minimise the possibi l i ty of 
accidental or unauthorised cancellation 
of s tored information, the designers 
have a r ranged that a store is c leared -

instantly - only w h e n two specific 
buttons are p ressed at one t ime. W h e n 
the RA200 is swi tched off, s tored 
information in the ADS1 is automatically 
he ld , using internal rechargeable 
batteries. 

Faster curve-set t ing 

Record-play time lag no problem: 
display locks to incoming frequency 

erase record play 

Measuring cross-talk 
1 Record upper channel 
2 Feed noisy signal from 

lower channel to vertical 
display 

3 Clean signal gives 
stable horizontal scan 

Setting-up a par t icular response 
characteristic f rom the circui t under 
test is a v e r y much qu icker and easier 
task w h e n the difference facilities of the 
stores are used. These enable y o u to 
adjust the c i rcui t to match a reference 
curve s imply b y obse rv ing depar tures 
f rom a straight-line p lo t of their 
difference. W o r k i n g to a l inear result 
has two further advantages, It s implifies 

the applicat ion of max. /min. l imits and it 
makes available, i n the most useful 
form, information on the variations of 
performance f rom unit to unit. 
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The RA200/ADS1 is of outstanding value 
in setting up multi-track tape 
recorders. Not only does i t speed the 
adjustments to in terdependent circuits 
(eg bias and equalisation) but, us ing 
the storage facil i t ies. i t gives an 
accurate means for qu ick ly establishing 
equality of ga in and frequency 
response on all channels. 

Permanent records 

W h e r e circumstances demand the 
availabil i ty of a h a r d copy, the RA200/ 
ADS1 p rov ides the ideal inpu t to any 
type of X-Y plotter . Provis ion is made 
for d i rec t p lo t t ing of any curves , 
whether i n real t ime or f rom the stores. 
In the latter instance, the no rma l display 
rate of 100 scans/second is r ep l aced b y 
a readout at either 5 or 40 seconds p e r 
trace (to suit the pen r e c o r d e r i n use). 

http://facilities.it


S D e c f c a t i o n s 

Frequency Iteponse 
Antyser M200 
Osc i l l a tor 

Maximum Frequency Range: 
20Hz-30kHz a n d 200Hz-200kHz 

Automatic Sweep Range: 
U p p e r and l o w e r l imits i ndependen t ly 
adjustable o v e r fu l l r ange 

Continuous Sweep Mode: 
A p p r o x i m a t e l y exponent ia l sweep, speed 
adjustable f r o m approx ima te ly 0,1 to 1 
decade/sec. Remains constant w h e n sweep 
l imits a re a l t e r e d 

Single Sweep Mode: 
Single u p w a r d o r d o w n w a r d f requency 
sweep b e t w e e n se lected l imits w h e n START 
bu t ton o p e r a t e d o r ex te rna l contacts c losed 

Output L e v e l 
(open circuit, relative to 775mV): 
Total r ange 80dB to 4 24dB (80u.V to 
12V rms) 
At tenuator - 8 0 d B to + lOdB in lOdB steps 
Fine L e v e l r a n g e : O(CAL) to I 14dB 
cont inuous ly va r i ab le 
L e v e l A c c u r a c y i n C A L posi t ion : ± 0.2dB 
At tenua tor accuracy ( r e l . to OdB pos i t ion) : 
±0.2dB 

Output Impedance : 
50 ohms ± 2 % i n a l l posi t ions 

Distortion: 
Total h a r m o n i c p roduc t s 
2 0 H z - 2 0 k H z < 0 . 2 S % 
2 0 k H z - 1 0 0 k H z < 1 . 0 % 
100kHz-200kHz < 2.0% 

Monitor Output: 
Square w a v e a m p l i t u d e I V p - p nominal , 
source i m p e d a n c e < l k U 

Detec tor 

F r e q u e n c y R a n g e : 
x 1:20Hz-30kHz total , 20kHz m a x i m u m wi th 

s t anda rd g r a t i cu l e 
x 10: 200Hz-200kHz 

F r e q u e n c y A c c u r a c y : 
W i t h 3 decade gra t icu le , steady f r equency : 
± 4 % ± l H z 
W i t h 1 d e c a d e gra t icu le , steady f r equency : 
± 2 % 4 1 H z 

Horizontal Response Speed: 
W i t h s w e p t f r equency , ind ica t ion updates 
e v e r y c y c l e o f input s igna l on x 1 range and 
e v e r y 10 cyc l e s on X 10 range 

Input I m p e d a n c e : 
IMS} 4 .2% s h u n t e d b y 30pF nomina l 

Input L e v e l (ref. to 775mV): 
Total range : - 8 0 d B to + 4 8 d B 

( x 5 posi t ion, m i n o r d iv i s ion — l d B ) 
- 6 5 d B to -I 40dB 
( x 2.5 pos i t ion , mino r d iv i s ion = 0.5dB) 
- 5 6 d B t o + 3 4 d B 
( x 1 pos i t ion , mino r d iv i s ion — 0.2dB) 

At tenuator : -50dB to 4 20dB i n lOdB steps 
Fine Leve l r a n g e : 0(CAL) to + 10dB, 
continuously var iab le 
Di sp lay r a n g e : 
x 1 pos i t ion - - 6dB to 4 4dB 
x 2.5 p o s i t i o n - 1 5 d B to 1-lOdB 
x 5 pos i t ion - 30dB to 4 - 20dB 

Attenuator accuracy ( re l . to OdB pos i t ion) : 
±0.2dB 
L e v e l accuracy i n C A L posi t ion, OdB on 
s c r een : 11 m i n o r d iv i s ion 
Disp lay accuracy ( re la t ive to OdB l i n e ) : 
-b 1 m i n o r d i v i s i o n 

Maximum Input L e v e l : 
200V ac or dc a l l ranges 

Rectifier L a w : 
A v e r a g e r e a d i n g rect i f ier ca l ibra ted i n 
terms of rms value of s inusoidal input 

Frequency Response: 
Rel to 600Hz: 20Hz-50kHz ± 1. m i n o r d iv i s ion 
Rel to 600Hz: 50kHz-200kHz ± 2 m i n o r 
d iv is ions 

Vertical Response Speed: 
W i t h steady change of l eve l , us ing 
app rop r i a t e ve r t i ca l range, e r r o r does not 
n o r m a l l y e x c e e d 0.2dB at 20dB/sec or l d B at 

/sec 

External Frequency Input: 
M i n i m u m l e v e l lOOmV 
Input impedance lOOkH nomina l 

External Control: 
Rear connections to dual -purpose l ines 
a l low external m o n i t o r i n g or con t ro l of bo th 
sect ions: for the osci l lator the functions are 
spot f requency, sweep l imits , sweep rate 
a n d single-scan t r i g g e r i n g . For the detector, 
the functions are X deflect ion, Y def lect ion 
a n d br ightness modu la t ion 

C a t h o d e - r a y T u b e 
27cm (11 in) d iamete r 
L o n g pers is tence phosphor 

O p e r a t i n g T e m p e r a t u r e : 
6° to 40 °C ambien t 

P o w e r S u p p l y : 
115/230V 4 10%,50/60Hz 

D i m e n s i o n s (overa l l ) : 
W i d t h 466mm (18.4 in) 
Height (flat) 275mm (10.8 in) 
Height ( t i l ted) 350mm (13 in) 
D e p t h 395mm (15.6 in) ( exc lud ing handle) 
Packaged Size : 560 x 500 x 460mm 
( 2 2 x 1 9 . 7 x 1 8 in) 
A d a p t o r plates avai lable for rack m o u n t i n g 

W e i g h t : 
16kg (35 lb ) 
Packaged W e i g h t : 23kg (51 lb) 

Dsplcty StoreyCSl 
N u m b e r of s tores : four 

L o a d Store fac i l i ty : 
Trace informat ion can be loaded to any o r 
a l l of the 4 stores 

Sampling Rate : 1 m . sec* 

Vertical Scale: 
512 bits symmet r i ca l ly a r r a n g e d about 
OdB on 3-decade gra t icule 

Horizontal Scale: 
256 bits symmet r i ca l ly a r r a n g e d about 
600Hz on 3-decade gra t icu le 

Converter Accuracy: 4: i LSB 

Converter Linearity: ± J LSB 

Analog E r r o r s : > 0.1 % of FSD 

D i s p l a y fac i l i ty : 
Contents of any o r al l of the 4 stores can b e 
selected for d isp lay 

Readout Rate: 100 scans/sec 

Converter Accuracy: 4 i LSB 

Converter Linearity: :|_J,-LSB 

Analog E r r o r s : > 0.1 % of FSD 

C l e a r Store fac i l i ty : 
Operates on selected store on ly w h e n 
appropr i a t e Clear and Display buttons are 
bo th pressed, g i v i n g secur i ty of in format ion 

Difference fac i l i ty : 
Continuous computat ion of numer i ca l 
difference be tween selected s tores ; 
x 2 amplif icat ion of di f ference; 

Storage of d i f ference; 

Push-button invers ion , ie f r o m ( A - B ) to (B-A) 

P e n output: 
Nomina l 1 V/decade at l o w impedance 
Stored informat ion to r e c o r d e r at 5* sec/ 
trace or 40* sec/trace 
Store protect ion : see Clear Store facil i ty 

P o w e r s u p p l i e s : 
N o r m a l l y p o w e r e d f rom RA200 w i t h 
automatic change-over to r echargeab le 
batteries w h e n RA200 not i n use. Each hour 
of RA200 use g ives 5* hours of ba t t e ry 
ope ra t ion ; fully c h a r g e d bat teries g i v e 
m o r e than 16* days ho ld -up of s to red data. 

D i m e n s i o n s (overa l l ) : 
W i d t h 420mm (16.6 in) 
D e p t h 395mm (15.6 in) as RA200 
Height 45mm (1,8 in) 
A d a p t o r plates available for r ack moun t ing 

Weight ( inc bat ter ie s ) : 3 .5kg (7.7 lb ) 

* Typical figure 
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