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VOLUME XXIX No. 12 MAY, 1955 

UNIT R-C OSCILLATOR-20 CYCLES TO 500 KC 
Since Van der Pol pioneering work 

on R-C oscillator circuits 1 commercial 
in trum nt. using variou circuit con­

figuration have found wide pread u e. 
To the many tandard features that 
have made the R-C os illator so gen­
erally accepted, the ne\Y TYPE 1210-B 

Unit R-C Oscillator add two new one 

- square-wave output and sweepabil­
ity. Taken in conjunction with thos 

already inherent in R-C circuit , the e 
feature make thi ver atile in trument 

fully capable of meeting today s exact­

ing standards. 

The first of the. e new features make 
possible both low-frequency and high-

1 Van dPr Pol, Bal th., "Rclaxatietrillingen " . Tijdsrhr. 
v. h. Nf'd. Rad. Gen., Vol. 3, Hl20, p. 25. Van der l\Iark, 
.J. and Van cler Pol , Bal th., " The Proclu<'tion of Sinusoidal 
Oscillations with a Time Period DPtermined by a Re­
laxation Time", Physica, 1, April, Hl34, pp. 437---148. 

frequency square-wave tests of tran­

sient behavior, and th second permits 
th recording of frequency character­
i tic , ither on level re corders or on 

cathode-ray oscillographs. Both of these 

uses refie t the modern need for reduc­
ing time in obtaining data, the first 
because one mea urement yields in­

formation about both amplitude and 
phase characteristic , and the second 
because automatic data-takincr elimi­
nates laborious point-by-point measure­
ments. 

The TYPE 1210-B nit R-C Oscillator 
i the latest addition to the General 
Radio line of rnit Instrum nt . Gen­
erating fr quenci from 20 cycles to 
500 kilocycles, it extends the coverage 
of the Unit Oscill ator to the unbroken 

F igure 1. Pan el view of the Type 1210-B Un it R -C Osci l lator and the Ty pe 1203-A Pow er Supply. The 
oscil l ator plugs i nto the power supply an d can be secu red to it with a bolt an d butterfl y n ut to form a 

ri gid assembl y. 

www.americanradiohistory.com

www.americanradiohistory.com


G E N E R A L  R A DI O EX P E R I M E N T E R 2 

frequency range from 20 cycle to 2000 

l\II .2 
in other Unit In truments, stand­

ardized cabinet d igt ha led to e on­
omy, simplicity of con tru tion, mall 

ize and efficient pa ·e u ilization. The 
TYPE 1210-B Tnit R- cillator i , 

th r for , inexpcn ive, economi al of 

laboratory ben h pace, and handy to 
u e. 

Frequency-Determining Circuit 

Figure 2 is a simplifi d chemati 
diaoTam. Th h art of the oscillator i 
an R-C voltag -divid r network with 

it. ou put amplifi and r turned to it 

input. T'he t\vO equal variabl capacitor 
( ) are mounted on h am haft and 
ar ontroll d by a 4-inch dial ' hi h 

pan a li t le mor than a decade in 
fr quen . . Th d po it d- arbon-film­

type re i tor (R) ar qual and decade 

fr quenc ranges are obtained by 
wit bing them in pairs. At the op rat­

ing fr quen y, th pha e hift throuo-h 

th R-C n twork i z ro, the ou put 
voltage (e2) is one-third th input vol -
age (e1) and the input imp dan of th 
netw rk is slio-htly more than wi e th 
valu of R. At fr qu ncies either ide of 
the operating frequ n y, the pha e 
shift in the R-C n twork departs from 

zero, and the a tenuation in r a 
When the amplifier ha a gain of hr 

2 General Radio Expen'm,enler for 11.1ay. 1950; .January. 
1953; eptember. 1953; and February, 1955. 

and introdu no pha e hift 

cuit o illat at a fr u n in 
proportional to h R-C product. 

1 
f = 27rRC 

Level Control 

To in ure that th illa i n 1 v 1 i 

held constant in pit of chano·e in 
frequency and in l i n e voltage an a-v-c 

y tern :i u d. Th p ed and nature of 
it r pon i v ry importat t and, in 

the TYPE 1210-B illator, thi r -

sponsc has been made both rapid an d 
er] ically damp d. To produce the a-v-c 

voltage, the ou put from a ca-hode­

f Hower ir uit is r ctified and com­
pared "rith a tabiliz d ref r nc volt-

ge. The r ultan d- rror oltag is 
then applied to the grid of the amplifi r 

tern. 

Output 

The oscillator provid s three different 
ou puts that contribu - to its ver ati1ity 
and u fulne, s. A hree-position switch 

l t any f h- f llowing: 
1. A low-imp clan low-voltag output 

from a cathod -.follow r typ of amplifi r. 
Thi output ha g od \ av form ov r 
it ntire range of 0-7 volt for load 
imp danc f .-o ohm and higher and 

ha an eff ·tl o tp l imp dance of 

approximately 50 hm . Th ou put 
t rminal conn ct dir ctly h -ooo-
ohm output cont rol which i d 
in decjbel . Thi8 calibration i u 

fi g u r e  2. S i mpli fi ed s c h ematic  d i a gra m of Ty p e  1 2 1 0-B Unit R -C O s c i l l ator. Th e t h r ee output c onnecti ons 
e1re s h ow n  CIS s ep e1re1te c i r c u its for c l arity,  but a re ac tu al l y  s et u p  by s w i t c h i ng .  

I V•.J 

"7 SINE' 0-7'.I WA ES 
o-4� o-30� 5QW'Pf: >f.AVCS i 
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with high-impedan e load and i re­

liable even at the lowest voltage levels, 

since the output is les than 3 milli­

volt when th ontrol i at its extreme 

counter-clo kwise position. Distortio n 
s les than 1 % over mo t of the fre­

quency range . 
2. A high-impedance high-voltage out­

pilt from a cathode-! al.lower-driven triode 

amplifier. This output deliver up to 45 

volts open-ci rcuit behind an impedance 

of 12.5 kilohm . Output imp dance i 

con tant, regardles of attenuator et­

ti ng . Distortion can be as much as 53 

on open circuit, but decreases to about 

2.53 as the output is shunted down 

by the load . 
3. A square-wave output from a 

Schmitt3 circuit. This output furnishes 

square waves of 30-volt peak-to-peak 

amplitude (open circuit) behi nd 2500 

ohm· with 0.25 µsec rise-time and 'J.rith 

roughly 1 0 ov rshoot. Th ri e im 

can be reduced to about 0.15 µsec by 

loading down the output with a re i -

an e of 1000 ohm . 

Output and distortion characteri tics 

are hown i n Figure 3. 

Power Supply 

In Figure 1, the os illator is hown in 

a chmitt, 0. II., "A Thermionic Trigger," Jour. ci. 
Insls., V. l, January, 1938, pp. 24-2U. 

I I I I I I I I I 
,____ I I I I I I I I--._! 

: I 0-45 VOLf OUTPUT INTO tOKn LOAD 
I I I I I 

I I I I I I I 
' ' 0-7 VOLT OUTPUT INTO 600n LOAO 

.01 0.1 10 100 
FREQUENCY IN Kc 

MAY, 1 9 5 5  

combination with the TYPE 1203-A 

Unit Pow-r upply. Thi combination 
i sa isfactory for all but the m t 

exac ing u ince th a-v-c tern 

incorporated in the o illator maintain 

constant output under conditions of 
flu tuatino· line voltage. Frequency 

chang up o ±0.25 0 for ± 10% 
changes of line voltage can o cur a 

high frequencies howev er , and if these 

ar bothersom the TYPE 1201-A nit 
R gulated Power upply 4 can be sub­

stituted for the TYPE 1203-A with an 

improvement to ='= 0.1 0 or better. 

vVhen the oscillator is to be used in the 

fi ld the TYPE 1202-A Unit Vibrator 
P wer Supply 5 an be u ed t upply 

power from a 6-volt or 12-volt storage 

batt ry or, in th laboratory, from 11 
volts a-c. 

Relay-Rack Mounting 

When the oscillator is to be per­
manently mounted in the laboratory, it 

becom s a rac k-mounting in trument in 

combination with the TYPE 4 O-P4 3 
Relay-R ac k Panel.6 

•To be an no meed in a forth com in!!; edition of the Glmeral 
Radio Experimenter. 
& Bousqu t, A. G., "The nit Vibrator Pow r , up ply'", 
General Radio Experimenter, ol. r_,rl.I, No. 9, •ebru ry, 
1950. 
6 Baldwin, . P., "Relay-Rack Mounting for nit Instru­
ments", General Radio Experimenter, Vol. XXIX, No. 9, 
F brnary, 1 955. 

20 

10 
z 0 5 ;::: 0:: 0 � 2 
1S 
;,Jl I 

\ \ 
\ 

I 
01STOATION V'S LOA.OAT I ICC 

I 

I v-45 VOLT LEVEL 

I\ I 
0-1 VOLT LEVEL 

IK IOK 1001< 
LOAD RESISTANCE-OHMS 

F i gure J, O utput a nd harmonic distortion ch aracteri sti cs of th e Unit R-C Osci lla tor as functi ons of 
frequency a n d  l oad. 

100 
... 
� so 
0:: 
u 
z 20 

10 

I 

I 
I 0.1 

I 
I 

I 
0 - .:;5 VOLTS 

I 

0-7 VOL TS 

10 
FREQUENCY IN Kc 

I I 
I 

100 

•a 

20 
� � 10 
I- • :::> a. I­=> 0 2 

I 

I I �SVOLTS FR'EOUENCV' I �t v 
/, 

/ - ./ 0- 7 VOLTS 

/ 
v 

/ 
IK IOK I DOK 

LOAD RESISTANCE-OHMS 
I 

JM I 

.. 

www.americanradiohistory.com

www.americanradiohistory.com


G EN E R A L R A DI O EX P [: R IM E N T E R 4 

USE WITH OTHER UNIT INSTRUMENTS 

1. High-Power Output 

The v r atility of General Radio nit 

In trum nt in making available useful 

-combination i w 11 illu trated by the 

.assembly of th 'I'YPE 1210-B Unit R-
0Rcillator and TYPE 1206-B Unit Am­

plifier 7 hown in Figure 4. The fre­

quency range of the �nit Amplifier wa 

.established wi h this application in 
mind and the combination constitutes ' 

a high-pow r o illator at low cost. 

Th fr quen y haracteri tic as indi-

7 Ilall. Hcnrv P . . "A Laboratory mnlifier for Audio and 
Ultrasonic Frequenci ", General Radio Experimenter, 
Vol. _, X ·III, No. 6. November, 1953. 

Figu re 5. O scil lo g ram s sho w in g t h e  squ are-wave 
o utputs at extrem es of the range of the Type 
1 21 0-B Un it R -C Oscill ato r an d Type 1 206-B 
Un it A m pl ifier. At th e l eft, the l o w er trace is th e 
square-w ave output fro m  the o scil lator at 200 
kil o cy cl es per seco n d ,  an d the u pper trace is the 
correspo n d in g  outpu t fro m the amplifier. At the 
ri!!lht, the l o w er trace is th e 20-cy cle squ are-w ave 
output fro m t h e  osc il l ato r an d th e correspo n d in g  
o utput fro m the ampl ifier abo ve. Note particu l ar ly 
t h e  fast rise tim e o f  th e output of the Un it R -C 

Oscil lator. 

ated by the o cillogra1n of Fio·ur 5, i 

adequate not only for sine-\,·ave ou -

puts over the entir frequency range of 

the TYPE 1210-B Unit R- Oscill ator 

but for most quare-wave u a. well. 

At fr quenci s up to 50 k the full 
3-watt outpu of th TYPE 1206-B an 

be obtained' ith low di tortion, and at 

500 kc, the available power i . till mor 

than 0.1 watt. Wi hin the available­

power limits the frequ ncy characteris­

tic is fiat within 2 db over the entire 

frequency range from 20 cycle to 500 
kc . 

2. Square-Wave Modulator 

The amplitud of the square-wave 

output of thi o illator is suffici nt to 

modulate h TYPE 121 -A "Cni cil­

lator recently announc d.8 

I<:arplus, Eduard, "A 
900-2000 Mc ·nrt, Oscil­
lator", General Radio Ex­
perimenter, Vol. ,r IX, 

o. 9, February, 1935. 

F ig u re 4. Pan el view 
of Type 1 2 1 0-B Un it 
R - C O s c i l l a t o r a n d 
Type 1206-B Un it Am­
plifier w ith Ty pe 1 203 -
A Un it Po w er Su pplies. 
T h e  co mb inatio n of 
these instruments d e­
livers u p  to 3 watts of 
p o w e r w i t h  g o o d  

w avef..orm. 
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3. Pul se Trigger 

The high-level output i uffi ient o 
trigger the TYPE 1217-A Unit Pul er 9 
con inuou ly ov r a frequency rang ex­
tending from the lower limit of the 

oscillator (20 cycles) to the upper limit 
of th pul r (100 kc). 

4. Bridge Generator 

Th wide frequency range of this 
o illator make it particularly useful as 
a bridge g nerator in onjunction with 
the TYPE 1212-A nit Null Detector10 
as th balanc i ndi ator. 

SWEEP AND RE CORDING 

APPLICATIONS 

The frequency range from 20 y le 
to 200 kc is covered in four continuous 
de ade band . A fifth decade band from 

50 kc to 500 kc complet the rang . 

D Frank, H .. W., "Pulses in a mall Package," General 
Radio Experimenter, XXVIII, 10, lVlarrh. 1954. 
io Richmond, Roi Prt B., "Type 12 12-A nit Null De­
tector'", General Radio Experi1nenler, Vol. X .. YII, o. 9, 
February, 1953. 

M AY, 1955 

The use of the TYPE 907-LA Preci 10n 
Dial for the frequency control not on ly 

high-re olution manual tuning 
with a low-motion control, bu al o the 
additional f atures tha make po ible 
the conver ion of he imple o cil lator 
to a weep-type in tr lm nt. 

The dial i. o· ar-driv n, \vith a mall 
pinion mounted on the knob shaft en­
gagino· an int rnal annular ()'ear at­
ta hed to th tu ning haft. The knob is 
ea i ly deta hcd, with it shaft and o-ear, 
by th removal of two mounting crews, 
and repla ed by th TYPE 90 -Pl or 
TYPE 908-P2 Synchronou Dial Dri e. 11 

Th drive are powered by small 
syn hronous motor� that automatically 
rever c when their motion in on dir 
tion i topped mechani cal ly . In om­
bination with me hanical stops they 
therefore make imple, inexpen ive 
weep drives to cover pre-set angular 

11 Littlejohn. IL C., "l\fotor DriYes for Preci ion Dials", 
General Radio Experimenter, Vol. XXIX, No. 6, Novem­
ber, 1954. 

Fi gure 6 .  Setu p for r ec or d i n g  th e freq u en c y  res pon s e  of a small  l ou dspeaker. T h e  Type 1 2 10-B Unit 
R-C O s c i l l a tor i s  s w ept over th e frequen cy ra nge of 2 kc to 20 kc by th e Type 908 - P l  D i a l  Dri ve. T h e  
ou tpu t of th e os c i l l a tor i s  ampl i fi ed by a Type 12 06-B U ni t  Ampl ifi er w h i c h  d rives th e l oud s peaker . T h e  
l ou d s peaker i s  mou n ted i n  one wol l  of a s ma l l  a n ec h oi c  c h a mber .  With th e cha mber c ompl etel y c losed , 
th e output of th e s peaker i s  pi cked u p  by a c on d en s er mi croph on e, s h ow n  h ere as i t  i s  b eing put i n  pl a c e  
by th e opera tor . T h is mi croph on e i s  par t  of th e Type 1 551- P l  Con d em;er M i c roph o n e  S y s tem. T h e  s i gn a l  
from th e microph on e i s  amplif ied by th e S a n born Model 150- 1 400 Log Au d i o  Preampli fi er , s h ow n  i n  th e 

upper r i ght, a n d  recorded on th e S a n born Model 151 -lOOA R ec or d er As s emb ly, r ight front. 
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F i g ure 7. T h e  r e c ord i n g ,  ta k e n  with the setu p of F i g u r e  6, sh ow in g the freque n c y  r e spon se of th e sma l l  
l ou d spea ker.  T h e  c h a r t  spe e d  w a s  5 mm/se c .  B oth l o we r  a n d  h i g h e r spe e d s  are a va i l oble o n  t h is ty pe 

of recorder.  

range of th tunino- dial at con an 

speed determined by he line frequency 

and their particular g ar ratios. 

Pen Recorders 

Fr quency characteri ti obtained 
·with we p a n rators can b di pla ed 

either on pen-type recorders or on 
cathode-ray o cillo cope , the method 
of deriving the horizontal deflection dif­
fering for the two type of device. 

Pen- ype recorder  a re ge n er ally 

driven horiz ntally by constant-speed 
motor .·o that i nformation i recorded 
as a function of time. A mechanical tie 

fro m  thi mo or o he we p-genera tor 

tuning haft suppl ie ynchronization, 
so that the record becomes, in effect, 
plo ted a a f u c i n of fr qu n y. 

With he TYPE 908-Pl ynchronous 

Dial Drive, whi h ha an appropriate 
speed for a pen-type recorder the 
mechani al link b tw -en r corder and 

o·enerator can l eliminated by takino-

ad van age of the constant-speed f ea­

ture of the re pe ive driv sy tern . 
The anborn Model 151-lOOA Recorder 

A sembly,12 for instance ha a syn­
chronous motor d ri ve. Figure 6 shows 

the TYPE 1210-B Unit R-C Oscillator 

and T PE 908-Pl Synchronou Dial 
Drive set up with this recorder to take 
the frequency characteri tic of a s mall 
loudspeaker. 

The gain of the y tern i first ad­
justed so that th defl ction is adequate 

and the ignal level orresponding to 
the deflection jibe with the vertical 
coordinate markings on the recording 
paper. The re order i then et in mo­
tion and the TYPE 908-Pl Synchronous 
Dial Drive s arted at the desired fre­
quency. 1\!Iarks are made on the record­
ing paper at appropriate frequencies by 
opera ti on of a pu h button provided on 

the recorder for that purpose, as the 
dial pa the e fr uencies. The black 

F ig u r e  8. A setu p for r e c ord i n g  the 
freq u e n c y  r e spon se of th e T y pe 
1550-A Octove - Ba n d  Noi se An a l y ze r  
o n  t h e  B r u e l  & Kjaer Mod e l  BL-2 3 04 
Le ve l Re c order w i th t h e  T y pe 1210-B 
U n i t  R-C O scil l a tor a ppl y i n g  the sig na l 
to the a n a l y ze r .  T h e  r e c order a n d  os­
c il l a tor a r e  me c ha n i ca l l y  c oupl e d  by 
the f l e xi b l e  sh aft a n d  c ou pl e r  so th a t  
the motor i n  t h e  r e c order dr i ve s  the 
c h a r t  pa pe r a n d  the fre q u e n cy c on trol 
of th e osc il l a tor si mu l ta n e o u sl y .  T h e  
T y pe 1210-B U n it R -C Osc i l l ator is 
sh ow n mou n te d  on a sma l l  r e l a y  rack 
w i th a Type 4 80-P4 U 3  Re l a y - Ra c k  

P a n e l .  
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F i gu r e  9. R ecord taken on th e Bruel & Kjaer re­
c ord er, w i th th e set u p  of Figur e  8 ,  of th e respon se 
of on e of th e f i l ters i n  th e Octave- B an d  A n alyzer. 
A 50-db r ec order range w as u sed to sh ow th e 
fi lter .. ski rts". I f  a d etailed r ecord of th e r espon se 
in th e pass band w ere desired, a smaller rec order 
ran ge could h ave been u sed. T h e  r ec ord h as been 
gi v en freq u ency mar k i n gs by th e method prov i d ed 
i n  th e recorder .  S i n c e  th e r ecord er an d th e osc i l l ator 
are mec h an"c al l y  c ou pled togeth er, on ly on e or 
two of these n eed be r ecorded .  Other s  can be put 
in ac c or d in g  to th e scale on the freq u ency d i al of 
t h e  osc illator, or th e c h ar t  paper c an be pri n ted 
w ith a scal e c orrespon d in g  to th e d i al marki n gs. 

dot print by this means are visibl a 
the bottom of the re ord of Ficrur 7 

which has had both horizon al and ver­
tical oordinate ink d in for clarity. 
This sy tern provid m ximum flexibil­
ity, be au e the g n rator and recorder 
need have no particular physical pla 
ment with resp ct to each other and 
may, in fact, be widely eparat d. 

A more common arrangement is the 
direct m chani al link illustrated in 
Figure 8. This picture shows the Bruel 
and l(jaer �'.Iodel BL-230-! Level Re-

ord r 13 with the l\.'.Iodel BL-300-
Coupl r and ::viodel BL-3003 Fl xible 

able recently <level p d by Bruel and 
I\:jaer o drive a G n ral Radio TYPE 
907 or T YPE 0 Pr i ion Dial. 

Th omplete combination with the 
Unit R-C 0 cillator is set up to record 
the frequency characteristic of one of 
1a Brush Electronics Company, leveland, Ohio. 

th fil er in the TYPE 1550- 0 ave-
Band nalyzer. The re ord itself i 
hown in Figur 9. This system re­

quires phy i al proximity of th genera­
tor and recorder but compen ate for 
thi la k of :flexibility by making possi­
ble the starting and toppino· of the 
r ord without lo of ynchronism be­
tween gen rator and r corder. 

Cathode-Ray Oscillograph 

Probably t day's most ommon de­
vice for displaying fr quency-d_ p ndent 
phenom na i the ca hod -ray o cillo­
gra ph. Long-per i te1 phosphors 
make he cathode-ra. oscilloo-raph en­
tirely pra tical f r n with the TYPE 

Fi gu r e  10. Combi n ati on of Type 12 1 0- P l  Detec tor an d Di scrimi n ator w i th Type 1 2 1 0- B  U n i t  R - C  O s­
c il l ator . T h e  Type 1210- P l  can be attac h ed to th e r i ght-h an d  en d of th e osc i l l ator by si mi l ar mean s to 
t h at u sed to attac h the Type 12 03-A Unit P ow er Suppl y to th e l eft- h an d  end of th e osci l lator to form a 
c omplete r i gi d  assemb ly.  Wh en i t  i s  d esir ed to mou n t  th i s  combi n ation in a r el ay r ack t h e  osc i l l ator an d 
pow er su ppl y mou n t  in a Type 4 8 0-P 4 U 3  R el ay-Rac k  P an el ,  and th e d etec tor un it i n  a separate Type 

4 8 0- P 4 U  1 R el ay - R ack P an el .  
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G EN E R A L  R A D I O E X P E R I M E N T E R 8 

F ig ur e  11. A set u p  fo r o b se rv i n g  a n d  rec o rd i n g  t h e  r e sp o n se o f  t h e  o ctav e -b a n d  a n a l y xe r  o n  a Du M o n t  
C at h o d e -R ay O sc il l o grap h .  T h e  T y p e  1 2 10-B U nit R -C O sc il l ator,  w h i ch i s  driv e n  b y  t h e  90 8-P2 Dia l 

Dr iv e ,  su p pl ie s  t h e  sig n a l  to t h e  a n a l yze r, a n d  the T y p e  1 2 1 0 -Pl Detector  an d Di scri m inator,  sh o w n  
atta c h e d  to t h e  o sc il lator,  su p p l ie s  t h e  d e fl e ctin g v o lt ag e s  t o  t h e  o sc il lo g r ap h. 

1210-B Unit R-C Oscillator and the 
TYPE 908-P2 Sync hronous Dial D rive , 

which is fa ter han the TYPE 908-P 1 
and, t h e  r e f  o r e  b e t t er a d a p  d to 
cathod -ray work. 

\Vith thi combination, a dis rimina­

tor circuit i u i to produ a hori­
zontal-cl flection voltag proportional 
to fr quency. The TYPE 1210-Pl De­
tector and Discriminator, shown in 

F ig u re 12 . The o scill o g r a m  take n with the arra n g e ­
m e n t  o f  Figure 1 1 , sh o w in g  t h e  re sp o n se o f  o n e  
filter o f  t h e  o c tave -ba n d  a n a ly xe r .  T h e  vertic a l  
d e fl e c tion i s  pro p o rtio nal t o  t h e  o u t put o f  t h e  fil ter, 
and the h o r i xo nta l d e fle ctio n  is pro p o rtio n a l  t o  
frequ e n c y .  T h e  b e h a v io r  o f  the r e sp o n se i n  t h e  
pass b an d  i s  c le a r l y  sho w n .  T h e  r e spo n se i n  t h is 
in st a n c e  c h a n g e s  so r a p id ly w it h  fr e qu e nc y  tha t  
there i s  a n  a p pre c ia b l e  e ffe ct o n  th e trac e  c o m pa re d  
t o  t h e  ste ad y -state r e sp o n se a s  i nd ic a t e d  in t h e  
r i g ht -h a n d  p i c tu r e ,  w h ic h  sh o w s  t h e  trac e s  for 
both d i recti o n s  of sw e e p .  Th i s  e ffe c t  c a n  r ea d il y  
be taken i nt o  a c c o u nt if m e a su r e m e n t s  fo r a n u m ­
ber o f  in stru m e nts are t o  b e  m a d e  o n  t h e  tra c e ,  b y  
first c h e c k i n g  t h e  r e sp o n se at t h e  c r itical  p o in ts fo r 

o n e  sa m p l e  c u r v e .  

Figure 10, i ncorporates both this dis­
criminator circuit for the horizontal 

weep and a detector unit to furnish 

ver ical drive for the o cillograph. 
Figure 11 shows a setup using the 

combination of TYPE 1210-B nit R-C 
Oscillator a TYPE 908-P2 Sy1 chronous 

Dial Driv , and a T ·pE 1210-Pl Detec­
tor and Discriminator to di play a fre­

quency characteri tic on a cathode-ray 
o cillograph. Figure 12 i a photograph 
of the oscillograph trace for t he same 
filter as that hown in the record of 
Figure 9. The difference in shape i s  
attributable to t he fact that the vertical 

F ig u re 1 3 . P h ot o g ra p h s  o f  a c a t h o d e - r a y  o sc i l l o ­
g r a p h  d isp l a y  for t h e  r e sp o n se o f  a t u n e d  i -f sta g e  
at 455 k c  m a de w it h  a set u p  sim ilar t o  t h at o f  
F ig u r e  1 2 .  T h e  picture a t  t h e  r ight sh o w s  both 
tra c e s  and il lu stra t e s  h o w  c l o se l y  the t w o  tra c e s  
c a n  be bro u g ht into c o incid e n c e  b y  t h e  a d ju st m e n t  
pro v id e d  in t h e  T y p e  1 2 1 0-P 1 .  Be c a use the se fo u r  
o sc il l ograms w e re p h otogra phed thro u g h  a m irror,  

fre qu e n c y  i n c r e a se s  fro m  rig ht to l e ft. 
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deflection in Figure 9 is logarithmic, in 
Figure 12 linear. 

Figure 13 shows a imilar curve for a 
455 kc i-f tr an former. With narrow­
band w eping f thi type, the ra e of 

w ep and r versal i fast enouo·h to 
make possible adju tm nts without ir­
ri atinrr delay in pre ntation of the 
r ulta1 t c hanrre in characteri ti of 

harply tu1 ed circuit . 

DETECTOR AND DISCRIMINATOR UNIT 

TYPE 1210-Pl Di riminator and 

Dete tor i housed in a small unit­
instrument cabinet, identi al in ize 
with the nit Power Supply, as hown 
in Figure 10. No power supply i 
required. 

The circuit that provides the horizon­
tal s' eep i shown in the lower part of 
the elementary schematic diarrram of 
Firrure 14 and con i t of a balanced 
diode limiter, a re i tance-capa itance 
di criminator, \vhich ha sev n different 
time con tant 1 t d by the lower 
panel wit h, a de ect r and an ad­
ju tabl filt r a h output. The 1 -

ment om.bine to give a d-c utput 
voltage that in reases with increa ing 
frequency of the appli d signal. 

3.5 

f: 3.0 
:::> u 0:: 
0 

MAY, 19 5 5  � 

� f =r:"CAC 

DELAY 

HORIZON TA[.. 

F i gure 1 4. El e men tary schematic circ u i t  d i agram 
of the Type 1 21 0-P l  Detec tor and Di s c r i mi n ator. 

The hear f thi e tion is the R-C 
discriminator, who a- ou put in­
creases as the fr qu n y f th applied 

ignal incr a es. Thi output mu · then 
be r i:fied to upply a d- ignal to 

drive th o cillograph. Reasonably go d 

linearit i obtained over a 10 :1 fre­

qu n range by u inrr a germ nium­

jun ion diod a the rectifier. At the 
high-fr quency end of the range the 
r tification i improv d through t he 
use of a point-conta t re tifi r in erie 
with th jun tion r ifi r. Wh n he 
discriminator i p rat d at fr qu ncie 
above the value ver d in the normal 
linear range, the output produc an 
approximately loo·arithmi fr qu n y 

cal for a range of 3 to 1 in frequen y. 
Thi haracteri ti i obtained wh n the 

3.5,----.,---.,---,-.,--�-� 

-------
F igure 15. Typical pl ots 
of th e l ine ar (l e ft) and 
logar ith mi c (ri ght) re­
s ponse r ange s of the 

� 2-5 
Q.. g 
CJ) 
'::; Vy 

d i scrimi n ator output. 

� 2.0 
I ... ::> 0.. ... 5 1.5 
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� z � LO 
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[/ 
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G E N E RA L  RA D I O  E X P E R I M E N T E R 1 0  

1 ctor witch o n  the pan 1 i et t o  the 

frequency range next lower t han that of 
the o ci llator. Typ ical characteristic 
for both he l i n  ar and the logarjthmic 
range are hown in Figure 1 - . 

The l i m i  er act to reduce the eff ct 

of t h  sudden rever al  a he ends of th 
sweep on the horizontal defle tion 

vo ltao- . 

,...rh fil r, which is n c ary t o  r -
duce he a-c compon nt i n  the detected 
d iscri m i nator vo ltage , is  designed to 
worl- down o 200 cp . his l o we r  l i mit 
i ba. d on p rovidi ng a fi l ter hat doe 

not er iously affect the weep voltage 
bu at the sam tim over almost t h  
e n t i r  rang o f  th osc illator . 

Th u p per part of Fio-ure 14 · hows 

th detector for the outpu of the net­
-work u1 d r t t .  I t  provid a d- volt­
age that i proport i onal o the a-c 

output , and a fi lter is also i n cl ud ed t o  
r d u  th a- ompon n t  of th r ti­
fied output . Thi detector i e ential ly 

li near for applied vol tages "Teater than 

2 vol t , rms and square law for appli  d 
vol tag . l . · h a1 0 . 5  o l t  r m  . 

Both fi lter ne works affect the signals 
fed to the oscil looTap h ,  b caus the 

ignal are not r ally dir ct-curre n t  

value . T h  weep voltage, f o r  xample, 

i ba ically a t riano·ularly haped wave, 
mod i fied by the fil er to ha v round d 
corner . Th fil e r  al o a t , to a fi rst 
approxi mation, to delay the signal ·o 

that h voltage at th o ci l lograph 
occur at a l igh ly la r · i m  t h  n t h  
corr pon d i n g  vol tag p roduced a t  the 

discriminator. 
A i mi lar eff ct oc urs i n  the dete or 

t i o n .  Th- ti me onstant f t h  se two 
circ uits mu t be carefu l ly balanced 
again t one another o that the go and 
retu rn rac wi l l  l i  a a c irat ly as 

po i ble  upon a h oth r and \Nil l  not 

la or lead to produce a d o u ble t ra e. 

By making the two de lay the same, 

one can usually b ring th two patten 
i nto good coincidence.  S i nce thi de lay 
is dependent on th osc i l l ooTaph l oa d i n D"  
o f  t h  fi lt  r ystem, a n  adj u t m nt i i n­

cluded so ha h d lay an b t to 
the opti m u m  value for a g i ve n  test. 

An additi onal effect, en ount r d i n  

all we p y tern , i i m p  rta1 . T h  i n­
sta ntaneous response of a n twork to a 
sweeping ignal as i t  w eps h rou<Yh a 
giv n frequency i not the sam as for a 
steady-state signal of that fr quen y. 14 
For many of the vstems tha one 
"\vi h o d i  play thi  eff c i , f ortu­
n ately, either small  or can be taken i nto 

accou n t .  I t  is m o  t serious when the 

respon e of the sy t m under measu re­
m nt varie rapid ly with f r  quency, and 

i t  can be descri bed as a d lay and a 

modification of the re ponse. s a result 

of this beha ior, th r spon m al o 

be different for he two d i rections of 

sweep.  
T h  h orizontal-axi ampl ifier i n  the 

osc i llograph used with his sw ep sy -

tern should have sufficie n t  sensi ti vi ty so 

that an i n put of 0 .2 volt produc at 
lea t 1 m defl ecti on of th pot. Thi 

sensiti vity is necessary for d i  play that 
cover a r latively narrow fr  quen cy 
range, as for e am pl , rece1 r i-f 

y terns. 

Both the horizontal and v rtical-axis 
a 1nplifi r h u l d  b uniform in r spon 

from d u p  to at lea t the lower aud io­
frequency range. There a re many 
cathod -ray o cillograph on the market 
that m e bo h hi requ i r m nt and t he 
sensitivity requ i re me n t gi ven above. 

- A . G .  B o  s Q  ET 
- A. P. G .  P ETER ON 
- D. B. IN LA I R  

1 4  MariClue, J. , " T he Response o f  RL Resonant Circuits 
to E l\II F of awtooth al·ying " r  quency " , Proceedinas 
Inslitut of Radio Engineers, Vol .  40 �o. 8, A ugust, 1952, 
pp. 945-950. 
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S P ECI FICA T I ONS 

Fre q u e n c y  R a n g e :  20 to 500, 000 c. r les in five 
rang , 20-200 cvcle , 200-2000 yd , 2-20 
kilocycles, 20-200 kil ocycles an d 50-500 ki lo­
cycles. 
Freq u e n c y  C o ntro l s :  range- election swit h 
and a 4-i n  h prcc jsio n gear-d riven dial. The 
fr qu ncy dial has two scales, 2-20 a n d  50-500. 
The dial is  dri ve n by a low-motion knob that 
covers eac h de ·ade in approxi matel y 4 Y2 u rn . 
Freq u e n c y  A c c u r a c y : ± 3 . 
O utput  C o ntro l :  Logarithmic, ca li l rat d 0-50 d b .  
O ut p u t  S y s te m :  A 3-po i i n pa ne l 'vYit h elc t s  

quare-wave outpu t, sine-wave low-irnpedanc 
utput or sin -wave h i o·h-impcdance out put. 

L o w - I m pe d a n c e O ut p u t :  0-7 volts ; onstant 
�Yith in :±: 1 db u p  t o  200 kil y l · outpu 
i mpedance 50 hm ; di.  tortion 10. t han on 
percent from 200 cycles to 20 ki lo ye] no 
load · l than 1 . 5 %  over entire fr quen y 
range. "'\ -ith 600-ohm load a 1 ki locyel , di -
tort.ion i less han 1 . 5  0 .  H u m  is at lea t 60 
db below output vol age lev 1.  
H i g h - I m pe d a n c e  O ut p u t :  0--±5 volts ; on. ant 
with in =*= 1 db from 200 c lcs to 200 ki lo-
·y 1 s. Di ort ion,  le than 5 p r e n  from 

200 ycle to 200 k ilocy les at no load and i 
r du d u nder load. ut.put i mpedance, 1 2 , 500 
ohuis. H u m  is at 1 as 50 db below inaxi muro 
output voltage. 

Type 

S q u a r e -Wave O ut p u t :  0-30 volt p ak-to-p .ak ;  
a p  roxi mate ly ,%'.- mi ro econd ri t irn ; a b  u t  
l 0 v r hoo ; hum i a t  l a t 0 d b  l >el w out­

p u  vol tage lev I ;  output i m 1  eda n 2500 
ohm . 
O ut p ut Ter m i n a l s : T'v o j ac k-t op 2 7-l-t�-p b in d­
in g  po t . one gr u n cled to panel . 
T u be s :  On 6 B Q 7-_ , two 1 2  U7 . nd o ne O B2 ;  
a l l  ubc are su p p l i  d w i th t h  i n  trumen t .  
P o w e r  S u p p l y : Th T Y P E  1 20:3- T n i t  p er 
Supply i r m mcn dc l for p ration fro m  a 

l 1 5-vo lt , 50- 0- c:vc le 1 wcr l ine. The T PE 
1 204-B U n i t  ariab lc· Power u p pl�· can also b 
us c l .  T he T Y P E  1 202- nit  ' i brat or l w r 
Supply i availa.bl e  f r perati o n  from ith r a 
G-v 1 or a 1 2-vo l t  tora.g hat t r.\" oe from a 
1 1 5-volt, 50- ·o cycl p wer line.  mat · hing 
mult i- point connector j supplied for connection 
to any oth r adequate upp ly. owm· rcqu ire­
rn.cnts are 6.3 vo lts ac or de a ne amp r '  and 
300 v l s d a 50 ma. 
A c c e s s o r i e s  S u p p l i e d :  Mu l t i int onn ctor. 
Mo u nti n gs : B la • k-cra k] -finish alum j n u m  panel 
and sid s ;  alumi n u m  cov r fi nish < l  i n  clear 
l acquer. C<'CE' ory pan 1 is ava ilab l for r lay­
r ·k mounting : eE> price l is belov . 

Di m e n s i o n s :  (""'idth) 1 0 Y2  X (height) 5 �  X 
(d p h )  7 i n ches ov�r-ull.  
Net W e i g ht :  6 �  p und . 

ode l Vord Price 

1 2 1 0 - B  U n i t  R -C O s c i l l a to r  . . . . . . . .  BAFT $ 1 40.00 
1 20 3 - A  U n it  P o w e r  S u p p l y  . . . . . . .  ALIVE 40.00 
1 2 1 0 - P l Detector a n d  D i s c r i m i n a to r  D DAD 75 .00 
4 80 - P 4 U 3  R e l a y - R a c k  P a n e l  . . . . . . . . .  UNIPA C A RT 1 2 .50 
4 80- P 4 U 1  R e l a y - R a c k  P a n e l  . . . . . . . . .  ! PA N  RCH 1 2 .50 
1 206-B Unit  A m p l i f i e r  . .. . . .. . . . . . . .  A RBOR 8 5 .00 
90 8 - P l S y n c hr o n o u s  D i a l  Dri ve . . . . . .  SYNDO 2 7. 50 
90 8 - P 2  S y n c h r o n o u s  D i a !  D r i v e  . . ... . . .  SYNKA 27.50 

R E C O R D E R  C O U P L I N G  F O R  P R E C I S I O N  D I A L S 

n th prev iou s art i cl e  mention is 

mad of a mea n s  for c o u p l i n g  the Bruel  

a nd Kj aer l\1 odel B L-230-J. L 1 
cord r to ' e n  ral Rad i o  rI' YPE 907 an d 

TYPE 0 ear ri v  P r  c i  ion D ja l  . 
The M o d  1 B L-3005 ou pler a n d the 

Mod 1 B L-3003 F l ex i b l e  ab le 1 ha 

bee n dev 1 p d by B ru e l  and I ,..j aer for 

u e \Vi h G enera ]  Radio i n  tru me n ts 

t hat a re e q u i p p  d with the e d ials.  
Figu re 1 sho\VS h i  ou p l i ncr y te1n at-

1 Th r corder a n d  t he attach1nents are availabl from 
t h e  Bru h E!Pctroni ·s Company, 3405 P rkins Avenue, 
Cleveland 14, Ohio. 

ta h d 
30-J.-B 

er tor .2  

to h e  
B at-Fr 

nera l R ad i o  

Audio 

T YPE 
Gen-

W i  h the ctu p how n ,  the p d of 

d ri \ i n g  th fr qu n - o n t rol  f t h  o -

· i l l at o r  · l ed by on of g ars i n  

t h  r ord r a n d the p d of the r -
c ord i 1 er pap r i � s para 1 l ec t  d b 

the · ar- hift m c hani m on th re-
order. By ele ·t ing a haf spe d of 

7 . 5  r p m  and a I ap r pee d of 1 mm/ 
2 \Vood ward , C'. A . .  " Th Type 1 30-1- B B at- F r  qu ncy 
A udio G nerator ' ' , General Radio Experimenter, Vol. 
xx r..,r, o .  1 ,  June 1 9.:5 1,  pp. 1-6. 
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G E N E R A L R A D I O  E X P E R I M E N T E R 12 

F i g ure 1. Vie w  of t h e  G e neral R a d i o  Beat-Fre q u e ncy Audio Generator c o u p led to the Bruel  a n d  Kjaer 
Model  B L - 2 304 Level R e c order by m e a ns of the n e w  c o u pler a nd f l ex i b le c a b l e .  

second, one can use, in the recorder, 
BL-3602 Chart Paper, which has the 
correctly spaced logarithmic frequency 
scale for the Audio Generator already 
printed on it. A n umber of multiples of 
these speeds are also available, if it  is 
desired to  cover the frequency range 
at a faster or slower rate. 

The coupling device includes a fric­
tion clutch so that the knob visible on 
the front can be used to override the 
drive and to set the dial to the desired 
point. The clutch also eliminates the 
possibility of damage when th drive i 
in motion as the d ial hits a stop .  

Because of the ability of the b at­
frequency type of oscillator to scan rap­
idly frequencies fr om 20 to  20,000 cy­
cles, the combination shown in Figure 
1 is particularly valuable for studying 
such devices as audio-frequency net-

works, transducers, fi lters, amplifiers, 
and preamplifiers. 

The very versati le Type 1303-A Two­
Signal Audio Generator can also be used 
in such a setup, and the line of General 
Radio U nit Osci l lators covering the fre­
quency rano·e from 20 cycles to 2000 Mc 
can also be driven by the recorder 
through the coupling means now avail­
able. For the higher frequency u nits, 
the signal must be rectified before re­
cording because he recorder wil l work 
directly with signals only up to 200 kc. 
When the, e Unit 0 cillator are used, 
it will also be generally desirable to use 
the TYPE 1 263- mplitude-Regulating 
Pow r Supply 3 to maintain a constant 
signal level at the input of the device 
u nder test. 

a Karplus, E . ,  and Byers, W. F . ,  " A  New Syst m for Auto­
matic Data Display " ,  General Radio Experimenter, Vol. 
XXIX, o. 1 1 , April 1955, pp. 6-9. 

G E N E R A L  R A D  I 0 C O M P A N Y  
2 7 5  M A S S A C H U S E T T S  A V E N U E  

C A M B R I D G E  39 M A S S A C H U S E T T S  

T E L E P H O N E :  T R o w b r i d g e  6 - 4 4 0 0  

B R A N C H E N G I N E E R I N G  O F F I C E S 

N E W  Y O R K  6 ,  N E W  Y O R K  

9 0  W E S T  S T R E E T  

T E L . - W O r t h  4 - 2 7 2 2  

C H I C A G O  5 ,  I L L I N O I S  

9 2 0  S O U T H M I C H I G A N  A V E N U E  

T E L . - W A b a s h  2 - 3 8 2 0 

L O S  A N G E L E S  3 8 , C A L I F O R N I A  

1 0 0 0  N O R T H  S E W A R D  S T R E E T 

T E L . - H O l l y w o o d  9 - 6 2 0 1  

S I L V E R  S P R I N G ,  M A R Y L A N D 

8 0 5 5  1 3 t h  S T R E E T  

T E L . - J U n i p e r  5 - 1 0 8 8 
P R I NT E D  I N  U . S . A. 
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