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1. Specification s 

Frequency range • • • • • • • • • • 

divided i nto 5 sub- ranges • • • • • 

Frequency accuraoy ••• • • • • • 

Soa le di se rimina t i on 

Frequenoy s hift oaused by AC suppl y 
vo l tage flu otua ti ons of +1 ~fo • • • 

Frequency drift within 10 minut es 
af ter 1 hour of operation • • •• • 

Temperature ooefficient of fre quen
oy •• • • • • • • • • • • • • • • 

Outpu t • • •••• •• • • •• • • 

Souroe impedanoe • • • • • • • • • 

Maximum ou tpu t power • • . • • • • • 

Output voltage (free from· DC ) • 

direot (Z • 20 to 50 n) 

via voltage divider 

wi th Z .. 50t 60 t 15 Q • • • • • 

wi th Z ; 150 Q •• •••• •• 
wi th Z - 600 n • • •• • • •• 

Voltage-divider acc uraoy 

Frequenoy response of ou t put volt 
age between 15 ops and 1 Mo • • • • 

Vol t age ind ioation • •• •••• • 

Aoouraoy of indi cation • • • • • • 

Frequency respons e of indioation 

Temperature ooeffici en t of indica
tian . • . . .. . . .... .• • 

10 opa to 1 Mo 

10 to 100/1000 apa/l 0/100 kO/1 Mo 

+2% at 10 to 100 apa 
+1% at 100 apa t o 1 Mo 

1.0 to 1.7 mm/lo 

less than ~2 part s in 104 up to 200 ko 
less than ~5 parts in· 104 up to 1 Mo 

les s than +3 parts i n 104 

approx . +3 parts in 104 per °c 

unbalanoed ; adaptable RF socket 
4/13 DIN 47284 

50/60/75/150/600 Q ~l %, s witch-ae
leoted; shunt capaoitanoe approx. 40pf 

1. 5 w 

adjustab l e in steps and oont inuously 
i n between 

o to 30 v, oontinuously adjust able 

1/3/1 0/30/100/ 300 mV/ 1/3 v 
3/10/30/100/ 300 mV/1 / 3/1 0 v 
10/30/100/300 mV/ 1/3/1 0/30 v 

bettar than ~0. 2 db 

f lat wi thin 0. 3 db referr ed to 10 kO t 

for al l vol tage-di vi der st eps 

cal i brated in v and db 

+1 .5% of f. s. d. 

flat within 0.1 db 

+5 parts in 104 per °c 

363 
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r 
, 	 Distortion faetor 

direet output O to 30 v with Z1 greater than 
1200 Q and low vo l t age-divi de r posi t i ons 
(see aleo typieal distortion-f aot or eu rve 
Fig. 1) 

10 eps to 100 ops ••• •••• • • • .app r ox. 1% 
100 eps to 100 ke ••• • •• • ••• less than 0.1 % 
100 ko to 1 Mc • • ••• approx. 1% 

max. output, 30 v into 600 0, and 
voltage divider set for max. EMF 

10 epa to 100 epa • • • • • • • • • • a pprox. 1% 
100 epa to 100 ko •• . . . . . . . . les s t han 0.3% 
100 ke t o 1 Mo • • • • • • • • • • l e8s than 3% 

Valvea, eto. • • • . . • • • . • • • · 2 valvea Ee C 81 
1 valve E 88 CC 
2 valv6s EL 86 
1 .o .5 - amp fu se 0,5 C 
DIN 41511 

Power aupply • • • • • • • • • • • • •• 	 115/125/2 20/235 v, 
40 to 60 apa 

Dimensions . . . . . ' . ' . . . . . . . . 	286 x 227 x 226 mm 
(R&S standard eabi ne t 35 ) 

Weight ~ ••••••••••••• • ,. 13. 5 kg 

Distortion factor 

'I. 
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F1g . 1. Ty pioal distor t i on f ac t or 
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2.Uses 

The wide frequency range of the RO Osoi l la tor Typa SRB is of great valua 

in AF engineering in the developmen t and installa tion of transmission 

systems and in CF engineering for faul t looati6n and level ad j ustments. 

The output voltage, adjustabla in steps and c ontinuously in batween with

in a wide range, is indicat ed very acoura tely and the di s torti on faotor is 

very low. High frequency stability even at t he l owe s t audla frequ encies 

is a distinotive feature of the RC Osc illator Type SRB. This i s of speoial 

importance when the fre quency of t he Typa SRn is u sed as a r eferenoe f re 

quency for osoilloscopic frequency compariaons. Due to t he l ow dist orti on 

of the output volta~e the ins trument is s~itable, for example, a s a modu

' lation voltage source for transmitters or for f eading AF and RF bridges. 

The flat frequency response of the output vol t age makas it pos s i ble to 

carry out series of measurements at different f r equenai es wi t hout r aad

justing the output voltage af t er a frequenoy ohange. Separa t e standard 

1/3 - octave scales are marked on the dial, facilitating the exec ution of 

series of meaeurements. The frequency scale is almos t logarithmic and 

common to the 5 sub-ranges. Thus the percentage readi ng aoc ura cy is the 

same at allpoints and the specified accuracy can be f ully us ed. 

3. Preparation for Use 

i .1 Adjusting to the Available AC Supply Voltage 

The instrument l eaves the factory adj us t ed for operation fro m 220 v AC sup

ply. To adapt it to 115 v, 125 v or 235 v i nsert a suita ble f usa inta the 

pair of cli ps marked with the ava ilable AC supply voltage on the tapping 

panel. The tapp ing panel is mounted on the power transforrner and acces

sfl:ile af ter rernoval of the four screws in the oor nera of the f ront panel 

and withdrawal of the chassis from the oabinet. The 500-ma fuse usad for 

220 v is a180 suitable for 235 v. Use a 1-amp fusa (1 C DIN 415 71 ) for 115 v 

or 125 v. 
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'.2 Adjusting the Mec hanioal Zero 6f the Me t er 

When the instrumen t is switched off the pointer of the meter ahoul d be 

at zero. The serewdriver a djustment rec s ssed in the meter eas e serves for 

correetion . 

,. , Connection t o the AC Suppl y 

The power eabl e eomes out at the fr ont panel. The toggle swi t ch ~ +) ia 

the on/off s witch. The gl ow lamp CD a bove "t his switch lighta when t he 

instrument is s wi tched on. 

The AC supply voltage is allowed to deviat e ~10% from the nominal value 

without impairing the perf ormance of tne i ns t r ume nt a part fr om the sligh t 

frequency variation speeified in sect i on "1 . Spec ifiaati ons". Long periods 

of under- or overvoltage shoul d be avoi ded to save the valve s. If the 

AC supply exhibits regular unde r - or ove r vo ltage, a regul at ing tranaformer 

or stabilizer should be connectod in series . 

4. Ope r ating Instructions 

4. 1 Fre queney Se tting 

Select the frequency range wi th the frequ ency r ange switch ~ on tha 

front pane l . Baoh of t he fi ve sub-ranges aovers a decade be t ween 10 eps 

and 1 Mc. Use knob ~ f or fine setting, raferring to the outer scala 

marked 1 to 10 of the dia1 0 • The pointer is provided wi t h a hai rli ne 

at its front and rear s ides. Correet satting and r eading are enBure d if 

the two hairlines and the seale division ma rking the desired fr equenoy 

eoineide. With this setting the maximum posaibl e fr equenoy error is .!.,2% 

between 10 eps and 100 aps and t 1% between 100 eps and 1 Mo. The frequen

ey shift caused by AC supply voltage fluetuat iona ia veryamal l . Wit h the 

AC supply voltage varying i1 0% the frequ ency ohanges by 0. 05% at the most. 

4.2 Conneet i ng the Load 

No DC or AC volt age exeeeding 3 v must entar inta the Type SRE from the 

load. The rasist ar e of the voltage divider or ~f t he s witoh seleQt ing t he 

sourae impedanoa might ba damuged by higher voltages. 

+) All enciro l ed figursa refer tö the front v iew s hown i n Fig. i2. 
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If a DC voltage is present aeross the input of the load a sui tab l e oou

pling capacitor should ba int eroonnec t ed. Ita oapa oi tanoe must Bui t the 

loV/est freQuency to be transmitted and the i nput impedanoe of the load. 

The additional voltage division caused by the ooupling oapaoitor 1s neg~ 

ligible if the resulting limit frequ ency of coupling oa pac i tor , input im~ 

pedance of the load and source impedance of t he os oil l a tor is a t least 

10 times lower than the lowest operat i ng fre quenoy (error less than O.5~) . 

The limit frequency is best determined from the wel l-known reactance ohart, 

which shows the relationship between reac ta~oa and limi t f requency. 

In the 50-Q, 60-Q, 75-Q and 150-Q positi ons , use a coa xi a l oabl e as 

patch cord between the Type SRBand the l oad. I f the char acteris t ic im

pedance of the cable equals the output i mpedanoe s eleet ed on the Type SRB 

the voltage at the cabl e end is determined by the EMF s e t on the Type SRB 

according to th e formula given i n secti on 4. 5, even f or fairly great cabl e 

lengths and higher frequencies. Only if at the s ame t i me t h e ca ble is 

very long, the frequen cy very high and the Ty pa SRD operat ed with the 

highest EMF setting (3 v) , the EMF indioat ion may , wi thout readj ustment, 

vary with frequency by agreater amount t han would oorrespond to the fre

quency response if the terminating impedanc e of the c a ble differs oon

siderably from its characteristic impedanc e. I f , ho weve r , the terminating 

impedanee of the cable equals its characteristic i mpedance the source im

pedance s el eeted on the Type SRB is of no i mport anee for the frequency r e 

sponse. The cable attenuation must be taken into ac c oun t if the cable is 

very long.It remains below 0.1 db at frequen ci es below 1 Mc for con

ventionaI cables up to 10 m in length with diameters of the inner conduc

tor of 0.6 mm or mo r e . 

In the 600-Q position of the source impndance switch the limit frequency 

is r eached at 1 Mc with a load capacitance of 260 pf, as can be seen from 

the reactance chart, and only 7CJ!o of the vol t age that would be 'p resent 

without the capacitiveload is applied to the load. When high frequencies 

are used and the source impedance switch is in the 600-Q position, the 

input circuit of the load s hould therefore present low capacitance, espe
R 8366 

cially under open-circuit conditions, 1 .e. with a load of very high im363 
Bl. 8 pedance. In this case single-wire patch cords without closely adjacent 

metal bodies are preferably used. A single-wire cable of 1 m length has a 

capacitance of about 10 pf, in con t r ast with 100 pf for 50-Q oables, 84 pf 

for 60-Q cables and 68 pf for 75 - Q cables (with solid insulation,c ~ 2.3). 
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'rhe ou tpu t socket (2) is sui table for c oaxi al pl ugs of the R&S Stoo k 

No. PS 413/11 or FS 413/12 . For t he connecti on of other t y pas of plugs 

see section 6.4. 

4.' Setting the Output Vol t a ge 

The vol tage available at the output sookat (2) oan be varied with two knobs . 

The step s wi tch ~ e overs the range of from 1 mv to 3 v in sight lO- db 

steps and has a n i nth s t e p for 30 v. The OUTPUT VOLTAGE knob ~ f ills in 

between the steps. 

4.' . 1 Vo ltage - divi der Posi t i on 30 V 

In this position the output socket presents an i mpe danoe of 20 t o 50 Q. 


Both the vol tage divider and the sour oe-impedanc e s wit ch ~ are inef f ec tive. 


Depending on the posi tion of the oontro l ~ a vol t a ge up t o 30 v is avail 


ab I a . The buil t -in voltmeter di r ec t l y i ndloat es t he vo ltage pr e sent a t t he 


output. Taka the reading at the scale cali bratad O t o 3 v. Mul tiply the 


scala readings by the faot or 10. 


4. '.2 Vo l t age-divi de r Pos iti ons +10 Dl3/3 V. to - 60 DB!1 MV 

Th e vol tage-divider provided in t he ou tput permi t e the s etting of small 

outpu t voltages suoh as requi r ed f or meas urement s on amplifi er s. The ou t 

put voltage is adjustable i n eight 10- db steps f r om +1 0 d b t o -6 0 db with 6 
Kn ob ~ serves again fo r the continuous adjustment. The voltag es i ndicated 

a t the voltage div i der ho l d for the 50- Q, 60-Q and 75-Q posit i ons of the 

souroe impedanoe s witoh. In the 150-Q pos ition t he output vol tage is +10 db 

higher, in the 600-Q posit i on +20 db highe r . (See also section 4. 4) . 

4.3.3 Out put Voltages below 100 ~v 

The lowar limit of output volt age that can read! ly be ee t on t he Type SRE 

is about 100 ~v. If still smaller outpu t voltages are requ ired the us e of 

& standard attenuator is recommended. Attenuation of O t o 100 or 13 0 db is 

pos sible, depending on the typa used. Suitable standard a ttenuators made 

by Rohde & Schwarz a r e listed bel ow . Connec t the s t andar d at tenua tor be

tween the oscillat or a nd the Ioa d. Al l model s e~o ep t BN 18014 a r e provi de d 

9 



.. 

[ 

[ with Dezifix B oonneotors ; if standard attenuatars are to be used f r equent

ly it i s advisabl e to adapt t he out put socket of the osoi l l at or, whioh is 

l: an RF socket 4/1 3 DIN 47284, to the Dezifix B system (see seo t i on 6.4 

"Adaptation to Other Conrt ec tor Sy stems ") . 


l: R&S Standard Attenua tors 


T.Y:E8 Char. i mEe dance Fre guenc,y: rang:e At t enuation Order Number 

DPR 60 O O - 30 Mo O - 130 db BN 1801 4/60...., 

DPR 75 (I O - 30 Mo O - 13 0 db BN 1801 4/ 75 


l: DPR 50 " O - 300 Mo O - 100 db BN 18042/50 


[ 
DPR 60 (I O - 300 Mo O - 100 .db BN 18042/60 

DPR 75 (I O - 300 Mc O - 100 db BN 18042/ 75 

DPU 50 Q O - 1500 Mc O - 110 db BN 18043/50[ DPU · 60 Q O - 1500 Mo O - 11 0 db BN 1804 3/6 0 

DPU 75 Q O - 1500 Mc O - 110 db BN 18043 / 75 

DPU 50 Q O - 3000 Mc O - 109 db BN 18044/50
"

DPU 60 Q O - 3000 Mo O - 109 db BN 18044/ 60 

4.3. 4 Ob t ain i ng Ex tremel,y: Low Vol tages 

[ 
The problem of obtaining an extremelyamall de fined voltage at t he load 

regards no t only t he attenua t i on in t he signal generator or a ttenuator but 

[ 
also the connection of s ignal generator and load (reoe i ver) . Unsuitabl e 

patch cords between signal genera tor and load or i nappr opria te ea r t h i ng 

of the i nstruments may caUDe aspuri ous voltage at the input of the load, 

which may under · certa i n circurristances b e muoh great er t han the signal vol t 

[ age. Broadband loads are particul arly susceptible t o di sturba ne e if , for 

exa mple, they amplify a hum vol tage originating from the AC Bupp ly in the 

[ same way as a signal vo ltage of higher fr equenoy . 

Signat 
K

g<lnerator Recei ver 

~ . 
R 8366 

,....,., 363 
Bl. 10 

.... 

Fig. 2 . Prinoiple of spurious vo l tage generation 

I 
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The generation of a spur iouB voltaga ia shown i n Fi g . 2 . A apuri ous volt

aga may become effective at the receiver input when a apuriou a current I 
k 

floWG through the outer conductor of the coaxial ca ble K oausing a volt

age drop E ~ across the resistanc e Rk of t hi s outer c onductor . Th8 sp I k Rk 
source E of this current may be in either of the lines by which the in-

s 
struments are taken to earth. Thus a oi r cuit i a f ormed via R

1
, ~ and R •

2
The spurious volta~e resul ti ng a t th e receiver i nput 

Rk 

will be the smaller, the lower the cabls r asia tanee and the gre a ter t he 

resistances of the two earth conduators. The i npu t impedanee of the re

ceiver is here assumed to be great as oompared t o t he sourae i mpedan ce of 

the signal generat or. If the irnpedanc8 s a r e e Ciual, the spurioua voltage 

reduces to half this value. The resi s tances of the earth c onduotors ean

not, of cours e, be made arbitrarily high to reduce th e s pu rious current 

if thesa earth conductors ara to ful fil their pur pos e. On t he other hand, 

the rasistance of the cabl e outer conduc tor can be made as low as poss i bl8. 

It consists of the contact resistances of the t wo connections and the re

sistancs of the cable sheathing. At low frs Ciuenc ies the res i stanes R
k 

equals the DC resistance of the three partial resis tanc es connector-sheat h

ing-connector, whereas at high froquencies the skin eff ect and other e ff ec ts 

have an appreciable influenee as a r esult of whioh the r as ia tance R may
k 

be oonsiderably hi gher than the resist ~ln c e measure d at DC. (Cab l es with 

connectors presenting a very low resistance R
k 

are ava i lable f rom Rohde & 
SOhwarz.) 

In the load itself a leakaga rasistance may be present and caUSe aspur i ou s 

voltage at the grid of the first amplifier. The leakage resi stan ee is the 

smaller the lower the induetance of the connection between th e out e r conduc~ 

tor of the coax~al input socket and the chass is poin t of the input valve. 

The spurious voltace is a minimum if the shea t hing of t he c oaxial input 

socket is connectod directly, without an intermediate line s ec tion, to a 

chassis that encloses the complete input stage or the com~ete receiver 

(shiclding). 

An annoying source of spurious voltage of ten encounter ed at low frequencies 

i s th e voltage drop hetween the earth wires of the two power cords, as 

shown in Fig. 3. This volta~e drop may be ~arti oularly hi gh i f one of the 

two supply phases serves at the same time as ear t h wire and a line of some 1 

11 
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length is between the two wall sockets with earthing contacta. The voltage 

drop E between the t wo connecting points A and B of .the earth wires may be 
s 

caused in this c ase not onl y by the power c onsumptio~ of the generat or but 

also by other loads connected to the name line a f ter t he generator. I f t he 

earth wire were disconnected the c ircuit R1 - 11t - R - B - A would be
2 

intorrupted and c onsequently no voltage drop would ~ xis t aerOB S the ou t er 

conductor of the cable K. This, howeve r , is not advisabl e for r easons of 

safety, since i n the cas e of a short - c i r cuit between the power cord and 

chassis the full AC supply voltage would exist between chassis and earth 

and constitute a danger for the operator. Moreover, t his method ea nnot suff i 

ciently reduc e t he s purious volt age, since usua l l y a capa ci tanae exlats 

in the receive r be t weon the power cord and chassis, replac ing, at l eaat 

partiaIly, the resista nce R
2 

of the earth wire. 

Signa l generator 	 Receiver 

... I 

" 
P [) Zin 

" " 

R21) 
1 -	

!'l"t-Ä__ Es 

[ 	 :1 

Fig. 3. ' 	Generation of a spuri ous volt age when a vol taa e drop exiats 
between the connecting point s A and B of the earth wi r es. 

The best way of suppres s ing the spuri ous vol t age r esulting f rom ' t he AC sup 

ply is to put the power plugs of the genera.tor and of the rece iver into a 

double wall socket, RS shown in Fi g. 4. Vihen no power l ine is pr e sent be - -· 

tween the two pluga the s ource of spuriouo vol tage s di sa pP0ar s . 

The electroma gnetic fi e ld of a nearby power trans f ormer, i nducing a voltage 

in one or t he other cable , may have the s ame effee t as t he spurious vol tage 

souree E shown in FiG. 2. sp 
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Generalar 	 Receiver 

Fig. 4. 	 Reducing the spuri ous voltage ' by sui table runn i ng of the 
lines. 

This influencs can be r educed by leading a l ow-impedance conneo t ion t oge th

er wi th the patch cord between the chas sis of the reoeiver and the case of 

t he genera tor, a s shown in Fig. 4. Moreover, the power cords of the gener

ator and of the receiver can be located in sueh away that the hatched <lrea 

of Fig . 4 is as small as possible. Thus not only AF but als o RF spurious 

vo l tages can be compensated for. 

4. 3.5 Gene r a tion of Balanced Output Voltages 

For genera ting balanced or float ing vo l t ages the Type SRB must be foll owed 

by a trans former suitabl e for the frequency range. The frequeno y range of 

a transformer i s l i mited toward both t he low and t he high fre quenci s s. I f 

a transformer is used for measuremen ts nea r the l imi t frequencies the volt 

age drop should be taken i n to acc ount in the sa regi ons . The frequency re

sponse of the R&S Balanced General-Purp ose ~ransformer Typa TAN BN 96900 

in the arrangement of Fig. 5 is shown i n Fig. 6. The arrangement has been 

8stablished experimenta l ly, the aim being a low di stortion faotor and a 

frequ enoy ourve avoiding transformer self-resonanee at high fre qu enc i es. 

The additional iron distorti on is ke pt low by t he use of the 50.Q out pu t 

of the Type SRB ; the 1.25-kQ resistor R ~amp s the natural r a sonanee of1 
the Transformer Typa TAN a t high f re quenci ea. The output of the trans f ormer 

R 8366 is desigried fo r a 600-Q l oad. Wit h the transformat ion ratio of 1 , 1 the 
363 open-circuit outpu t of the tra nsformer equal a the voltage setting of the
Bl. 13 

Typa SRB minus t h~ vol tage drop at the sourae impedance of the Typa SRB 

and the transformer of 0 .7 db ( 0.92 t i mes the open-aircu it output of the 

Typa SRB ). Half of thi s volta; e exi at s fro m ona conneo t i on point to ohassis. 

Take care to usa t he oorrec t te r mLta l s (4, 6, 8) of the Typa TAN (see Fig.5). 
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lAN BN 96900 
1: 1 

S R B 

50 n. 

R2 
250n 

Load
1.25 kIl. 

600n 
250!1 
R3 

Fig. 5. Generati on of a bal anced out put voltage using the Balanoed 
General - Purpose Transformer Type TAN 

o 

0.5 
..... 

'" 

10 	 20 30 50 100 200 300 500 1 k 2k 3k 5k lOk 20k30k 50k lOOk f(cps) 

Fig. 6. 	 Frequency resp ons e of the open-aircuit out put voltage 
( Z - 600 O) fo r t he arrangement of Fig . 5 s 

4.4 Switching t he Source I mpedanc e 

The switch ~ permits a sour ae imp edance of 50 O, 60 o, 75 o, 150 O or 

600 Q to be seleeted. The sau rce i mped anoe i s ind~pendent of th~ seleot ed 

voltage-divider st ep, apart f rom the 30-v range, where the souroe-impedanoe 

switoh is ineffective (s ee sectien 4 .3.1). The ac c uraoy of t he aouroe-im

pedance steps ia .:t.1;0 ; the eapaeit anoe is oonstant and amount s to about 40 pi. 

Note that in t he 15 0-0 and 600-0 posit ions the output voltage i s i ne rea sed 
- R 83ti6 

----.. 	 363 respeot i ve ly by +1 0 db and +2 0 db (see seetien 4 .6 "Reading" ). 
Bl. 14 
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4.5 Open-circuit output - Load Impe~ance 

The meter 0 indicates the open-eircuit output vol t age. With a finite 

lond impedance Zl the voltage division caused by Zs and Z1 s hou l d be taken 

into account. The voltage across the load is 

E c: E
2 1 

(E 1 open-circuit voltage, = voltage at Zl) and , for a des ired vo l tnge a E2 

E

2
, the open-circuit voltnge is 


Zs + Zl 
z s 

.Often it is ödvantageous to terminato the signal generator with its Doures 

impedance. The voltaao at the load is then half the voltage setting or, in 

other words, 6 db smaller than the setting. 

4.6 Roading 

Read on the scale di vided O to 10 in the voltage-d1vider 

10 mV/-40 db, 0.1 vj -20 db and 1 v/O db and on t he soa l e 

the vol tage-divider steps 3 mv/ -50 db, 30 mv/ -30 db, 0 03 

+10 db . To determine t he output level t aka t he r e ading on 

brated -20 to +2 db. The open-oirpuit ou t pu t level is t he 

position and scale reading, for example: 

+10 db and -1 db +9 db1:1 

s teps 1 mv/-60 db , 

divi de d O to 3 in 

vi-10 db and ,) vi 
the scale oal1 

sum of switch 

O db a nd O dt a O db .. 0.775 V 

-20 db and +2 db ... .. 18 db 

-60 db and -1 0 db -70 db.-

This holds only for the positions of 50 O, 60 g and 75 g source i mpedance. 

In the positions· 150 Q and 600 O of the swi t ch 0 the output v~ltae;H 
rangas change because of a different output ciroui t. I n the 15 0-Q po

sition +10 db and in the 600-0 posit i on +20 db must be a ddad to the abova 

open-oirouit level. 



r. 

1 

4.7 Calculating t he Po~e r Consumption of the Load in dbm 

Since slight mismatch of the load ~ith ro spect t o the vol tage ~ouroe has 

only a very slight influenco on the powor consumption, as i s s hown by th~ 

curve of fi~. 7, it is often advantageous to indieut e t he output in dbm 

(reference level 1 mw cons uDp tion of the load). The power drop be t ween the 

com:lOnly used syst em s of 50 ~I , 60 el and 75 Q is in mo st eases negligibl e . 

If the power consumption of the load 16 t~ be determined in dbm, s e t the 

source impedance of the Type SRB to the value of the load impedance and 

read the output voltage in db. The pOITer consumpt ion of the load 1s then 

Load dbm readinB 
(inel. set ting of 
Z SWitch)s 

dbm reading 
(wi thout setting of 

Z svd t ch )
s 

50 Q +4 · 7 dbm +4·7 dbm 

60 Q +4 dbm +4 dbm 

75 Q +3 dbm +3 dbm 

150 Q +0 dbm +10 dbm 

600 ~2 - 6 dbm +1 4 dbm 

P/Pm•• P/ P max 

Odb 

-1db 

0.5 -3db 

- 5db 

~ R 8366 
363 
Bl. 16 

son son 7sn 

o 0.1 0.25 0.5 1).75 1. 33 2 4 10 10 

Fig. 7. Ac tive powe r under mismatch condit1on 



4.8 Conversion t o Othe r db Voltng~ Levels 

Apart fro ~ the voltage level db(0.775 v) the leve l s db v and db ~v are usad. 

The open-circuit voltage r eading on the Type SRB can readily be co nverted 

to these level s by r eferring to the following table: 

I 

Value in Va lue in'" 

db , db db(0; 71 5 v) vIlV 

db +117 • 8 +120 IlV ~ 
-117·8 +2 . 2 db(0.775 v) ~ 

db -2~2-120v ~ 

4.9 Obtaining Ext r emely Low Output Di s tor t ion 

Althoughthe distortion f actor of the Typa SUB is re l ativ~ ly low in all 

uses its effective magnitude depends on the type of operation. ,fr en tryin~ 

to obtain the Iowest po s sibl e di s tortion, you should bea r in mind that 

vl1th a srnaller output amplitude and a higher lond impedance of the output 

staga the distortion fact or of the instrument oan be brought down to the 

distortion faetor of the oscillator. In this ease it is advantageous to 

take either or both of the following measures: 

1. 	Do not ful1y advanee the eontinuous voltage contr ol exam:ple,0 ; f or 

to obt.ain 10 mv open eireui t set the vol tage divider swi t ch ffi to 

30 	mv instead of 10 mv and back off the continuous control ~ corre~ 

spondingly. 

2. 	To reduee the loading oF the output st~ge do not usa the 3-v position 

of svd tch CD . When the' 30-v posi t ian is uned the load impedance should
R 8366 

not be less than 1200 Q.363 
Bl. 17 

This does not involve any r ':lstriction to the vol tage range. If, for example, 

an open-oireuit output of 3 v is required, the 1-v posi tion and Z • 150 Qa 
5can be selectedinstead of 1he 3-v position together wi th Z 50 Q.

S 
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As lane as the 3-v position is avoid~d and a l oad exceeding 1200 Q i e used, 

the small distortion factors specified in seetian 1. are maintained . 

4.10 	 Using the Type SHB as a Bridge Generator 

Vlhen non-linear cir ::ui t elements are measured with a bridge, errors may 

oecur, even if solective indi oating amplifiera are used, wheneve r the sig~ 

nal generator used presents too great a distorti on faotor. Since over

driving of the Typa SRB, resulting i n exces~1 ve distortion, is pas sibl e on

ly in the 30-v position and with output loads of le ss than 600 Q, high 

open-circuit outputs up to 30 v, if permissible at all f or the bridge 

measurement, should be obtained in the 3-v position and with Z = 600 O. s 
In this and all lower EMF positions leading up t o short-oi rctli t i l.: po s s1bla 

without overdriving the output stage. 

4.11 	 The St andard Freguene ie s of the 1st 1/3-ootave Soale and 2nd 1/ 3-00

t uva Scale 

The dia1 (2)i8 pr ovidedwith an inner cirol e marke d 1st 1/3-ootave soala 

and 2nd 1/3-ootave scale . Since this is a novel fea t ure its appl ica tion 

shall be explained in some detai l. 

Measurements in the fields of aaousties and elec troacousti cs are more 

readily eomparable if frequenoy-dependent magnitudes are a l ways measured at 

the sallle frequencies. Thi s has not been done up to now although no phys10al 

reason objects to it. 

In measurements of speetra of t en logarithmi o fre ~uency sea le s or geometr1

cal frequenoy ratios ar e used, as for examp1e in 1/3-ootave filters, the 

centre frequency of whiah is spaeed 1/ 6 oo t ave f rom the out off fre ~uency. 

Since three 1/3-octaves make an ootave it is p ossibl e t o oover'all cut off 

and oentre frequenaies of 1/3-octave and ootave filt ers with the frequen

oias listad in the table of Fig. 8. Sinoe of t en two sets of fi l ters dif

R 8366 fering by half a 1/3-ootave or ootave are used to permit the transi t i on 
363 region to be measured , one se t of fi l ters will roplace the eutotf f re quen- . 
Bl. 1a 

cies by the centre fr equencies andvioe veraa. ThuB al loentre and eutet! 

frequenciesof 1/3-octave and ootave f il ters are value s of the above

mentioned table. ·The same series of figures may be reta ine d through sevaral 

decades with an arrar ef less than O~o%. Since 1000 apa i s the uaual oentre 

Hl 



1st 1/3-oct.scale 31.5 40 50 63 80 100 125 160 200 250 

2 nd V3-oct.scale 35,5 45 56 71 90 112 140 180 224 280 

1st octave scale 31.5 63 125 250 

2 nd octave scale 45 90 180 

1 st 1/3-oct. scale 315 400 500 630 800 1000 1250 1600 2000 2500 

2nd 1/3-oct. scale 355 450 560 710 900 1120 1400 1800 2240 2800 

1st octave scale 50 0 1000 2000 

2nd octave scale 355 710 1400 2800 

l st 1/3-oct, scate 3150 4000 5000 6300 8000 10000 12500 16000 

2nd V3-oct. scale 3550 4500 5600 7100 9000 11200 14000 

1 st octavll scalIl 4000 8000 16000 

2nd octave scal~ 5600 11200 

Fig. 8. Fre quencies of the 1/3-ootave and oetave seales 

frequeney, the series is based on this value. The series of fieures used 

corresponds to the German standa rd DIN 323. This series inolude s depar

tUl'e s up to 1.22% from tho aceurate values but avoids a gre at number of 

irrcct iol,al figures. 

'rhe insoriptions of the 1/3-octave scale g i ve t he value "log fil instsad of 

the frequency to transform the l ogar ithmi c rel a tionship of the standard fre

quency series into a linear numorica l rel at ionship and to faci l i tate the 

series of measurements. 

additionally log f 1 to 

inscriptions O to 1.0. 

f setting is the sum of 

oetave scale. 

R 8366 
,63 
Bl. 19 

The ranges of the f ': e quenoy swi teh @ aro marked 

5 and the 1/3-oc t ave scale is provided with the 

The following table f:ives the r e luti onsh i p . The l og 

the log f of the r ange and t he loe f of the 1/'

Required log f 

nange switch at 
1/3-ootave scale 

; 2.4 
log f 

a t 
l og f ~ 

2•. (1 
~ 
2.4 ~ 

00-1 000 

250 ep s 

epa) 
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Helationf, hi]) Dotwe en f and log' f 

1st 1/3-octave scala 2nd 1/3-ootave scale 

lOG f CJ?3 log f cps log f cps l og f cps 

1 • O 10 3·6 4,000 1. 05 11 . 2 3·55 3, 550 
1 .1 12·5 3·7 5,000 1 . 15 14 3· 65 4 , 500 
1.2 16 3·8 6,300 1.25 18 3. 75 5, 600 
1 .3 20 3· 9 8,000 1 .3 5 22·4 3·85 7 ,1 00 

1.4 25 4 ·0 10,000 1· 45 28 3·95 9, 000 
1 .5 31.5 4·1 12,500 1.55 35·5 4·05 11 , 200 
1.6 40 4·2 16,000 1.65 45 4·15 14,000 
1 .7 50 4-3 20,000 1 · 75 . 56 4·25 18,000 
1.8 63 4·4 25, 000 1.85 71 4-3 5 22,400 
1 .9 80 4·5 31,500 1.95 90 4·45 28,000 

2.0 100 4·6 40,000 2. 05 112 4 · 55 35 , 500 
2.1 125 4·7 50,000 2. 15 140 4·65 45,000 
2.2 160 4· 8 63,000 2. 25 180 4 · 75 56,000 

203 200 4·9 80, 000 2·3 5 224 4 · 85 71,000 

2·4 250 5·0 100,000 2· 45 280 4 · 95 90,000 

2·5 315 5·1 125,000 2·55 355 5·05 112 , 000 
2.6 400 5·2 160,000 2~65 45 0 5· 15 140,000 

2·7 500 5·) 200, 000 2· 75 560 5· 25 180,000 

2.8 630 
I 5·4 250,000 2. 85 710 5· 35 224 ,000 

2·9 800 5· 5 315, 000 2·95 900 5· 45 28 0,000 

}. O 1 , 000 5·6 400,000 3· 05 1,120 5· 55 35 5, 000 

3 . 1 1 , 250 5·7 500, 000 3·1 5 1,400 5·65 450,000 
}.2 1, 600 5·8 630, 000 3 ·25 1, 800 5·75 560,000 

3d 2,000 5· 9 800 , 000 3.35 2,240 5· 85 710, 000 

3·4 2,500 6.0 1, 000,000 3·45 2. 800 5· 95 900,000 

3.5 3,150 

r 

1st oetave scale 2nd oc t ave scala 

R 8366 
363 
Bl. 20 

log f cpa log f 
I 

epa log f epa l og f eps 

1 .2 16 3·9 : 8,000 1. 05 11 . 2 3 ·7 5 5,600 

1 . 5 31 •5 4. 2 16,000 1 · 35 22. 4 4· 05 11 , 200 

1 .8 63 4 · 5 31 ,500 1. 65 45 4· 35 22,400 

2.1 125 4·8 63 ,000 1·95 90 4·65 45 , 00C 

2·4 250 5· 1 125, 000 2.25 180 4· 95 90,000 

2· 7 . 500 5· 4 '250 , 000 2· 55 355 5·25 ·180.000 

3. 0 1 ,000 5. 7 500,000 2.85 110 5·55 355,000 

3d 2,000 6. 0 1,000,000 3.15 1, 400 5.85 110,000 

3.6 4,000 
i 

3·45 2, 800 

r~ 


r 
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Up to now it was necessary to establish a table of t he f requencies at whieh 

measurements had to be made if an unskilled worker was to oarry out a series 

of moasurements. By ref er ri ng to the 1/3-octave seal e s it is now possible 

to have measured, e.g., the complete 1st seri e s of 1/3 octaves from log f 

1.3 to log f 4.2. In our example, this would cover the frequencies from 

20 cps to 16 kc in 1/3 octaves. Or, e.g., ever y third 1/ 3 oe t ave from log f 

1.2 to log f 4.2 would cover the frequencies from 16 eps t o 16 ko in ootaves. 

In all cases the reference frequenc y of 1000 cps ', (log f 3.0) is incluied. 

Since the log f is the linear expression of a logari thmic series, gr aph 

paper with millimetre s quares can be used for the repre sentation of a series 

of measurements. If the db calibration of t _G voltmeter i s used for the 

' voltage leveIs, one obtains the same representat i on as with exponential 

graph paper, which has the drawback of having a non-li near division making 

the re~ording more difficult especially if the measurement steps follow a 

geometrical series. 

5. Des cr i ption 

5.1 General 

The RC Oscillator Type SRB consists of the following e le ctrical groups: 

RC oscillator s ec t ion 

Amplifier 

Voltmeter 

Output voltage div i der 

Power section 

5.2 RC Oscillator Sectl on 

The simplified diagram of the ~1C 0scillator secti on , covering t·he frequen

cy ranga of 10cps to 1 Mc in, 5 bands, is shown in Fig. 9. The reference 

numbers of the circuit components are identical with those indioated in the 

R'8366 circuit diagram. 
, 363 
Bl. 21 The RC osoillator sectian cons i sts of the t wo- s t age a mplifi er R61 - RB2, an 

aux11iary transistor T1 and th~ tunable section oompri sing the resistars 

R1 to R6, R7 to R12, the ganGell oapa oit (1)'r C1 1- C1II and the capaci tors C2 

to C9 (see circuit diagram), This section cons t itutee a frequency-dependent 

phase-shifting vo l tage divj,der determining the· fre quency that is exei ted 

with the aid of the amplif:,er. Always that freque ncy la exci t ed at whioh 



.-------------------~----------.------------------------.---------+ 

R71-73 R15 

I Rö 1 

I 
R74 

R75 

Gl 4 

Fig. 9. Si rnplified diagram of the RC oscil l ator se c t ion 

R 8366 
363 
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the input voltage Ei and ~he output voltage E t of the amplifi e r have 
n ou' 

the same phase. The two ha].ves of the double t ri ode RB1 (ECC 81) together 

förrn the first stage of the two-stage RC oscillator sec tion. The tunable 

section drives the grid of R5 11 and is fed from the second Btaee~ RB2 

(E 88 CC): The two resistor b R19-R20, the latter being a thermistor, pro

vide for heavy negative feeiba c :, \'Ihich is dopendent on the ampli tude and 

limits and stabilizes the anplitude of the excitcd oscillation. 

The therrnistor R20 in the foedback path keeps t he ampl i t ude at a constant 

value by automatic variatio~ of the fe edback f aotor, i.e. the vol t age di

vidor ratio R19/R20. The voltage d i vider ratia 1a auoh t hat the two valv8s 



Rö1 and Rö2 under the normal feedback conditian aocomplish just as muoh 

gain as is necessary to maintain the oscillations. 

If for any raason the voltaGe E t increases, the ourrent through R19-R20 ou 
increases and the resistance of the therrnistor decreas8s because of the 

development of additional heat. As a result, the gain decreases , because 

of the increased feedback factor, so much t~t the amplitude of oscillation 

returns to its normal value . 

To obtain the lowest possible distortion factor it is advisable to make 

the negative feedback as heavy as possible. The degree of feedback has, 

however, its natural limitations_ Applying the feedback to the cathode, 

as is customary, not only reduces the external gain due to the intended 

feedback but also the internal gain due to unwanted cathode feedback. Even 

with valves of maximum transconductance there are limits to the ne~ltive 

feedback and consequently to the reduction of dist ort ion due to a reduced 

internal gain. 

The circuit developed for the Type SRE is free from this drawback. It i s 

thus possible to obtain a very low distorti on factor, high stabi l ity, f lat 

frequencyresponse and l ow source impedance by mean s of he a vy n ecative 

feedback as a result of high int ernal gain. The fe e dback is effective via 

C14 and R17 at the grid of the v~ve sec t ion Rö 1I1 and not a t the eathode 

of the osci l lator valve, as usual. The cathodes of Rö11 and Rö1 II are con

nected wi th each other and are tru(G~ t o zero potential via the c olle c tor

emitter path of t ransistor T1. The base of the tran s istor is connect e d to 

a DC voltage partially st~ilized by G14 fo r stab il iza tion of the operating 

point of Rö1. 

The highe r internal gain of th3 input stage of the o~cil lator is based on 

the fact · that in the eathode circuit of the input valve Rö11 only the 

cathode input i~pedance of the feedb ack valve Rö1I1 is substantihlly effeo~ 

tive. With the valve sections tö1I and Rö1I1 ide ntical and adjusted for 

the same operating point, the gain of RU11 is reduced to only half the 

ordinary value by interna l ne~ative feedback. Since the eathodes are con

nected Rö11 and Rö1I1 are in series for AC and the feo dback applied to Rö1I1 

has the same effeet as though i t were applied to the input valve RölI. Ex

perienee and calculation show that this design require s a v ery high-valued 

cathode resistor in order ~o reduce the distortion factor most effectively. 

An ohmic rasistor of high valuE is not suitable since it would require ex
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trer.lcly high operating voltaces. For this reason use is made of the tran

sistor T1, whose collector-emitter path funct i ons as cath ode r esistor of 

high differential value. Resistor R14 in the emitter c i rcuit provides for 

a stable and sufficient grid swing. The choke 11 increases the effective 

cathode resist ance of Ra1 at high frequencie s, where the transistor out 

put impedancG decreasGs. The resistor s R61 and R62 damp the series reson

ance between t ll e inductance of 11 and the col lector out put capacitance of 

T1. This prevents a deterioration of the amplif i e r performa nce in the r ange 

of the resonant frequency. Transistor T1 is ·operat ed in a. grounded-base 

circuit to obtain a high oollec t or output impe dance. A part ially stabilized 

voltage is impressad via low r esistanee to the base of the trans i st or by 

means of the Zene r diode G14 and a eons t ant eur r ent ie impres se d on the 

emitter via r esis tor R63. The sum of the current s of Rö1I and Rö1 I1 i s thue 

kept constant; fluctuations of operating vol tage and agi ng remain wi thout 

influence- M0reover, the gain ~nd negative fe e dback of Rö1 are s t abili zed 

thereby. Thus the amplifier arrangement us ad he r e g i ves be tter performanoe 

with an unst abilized feed vo ltage taken from the AC supply than is ob tained 

with conventional heater and anode -supply stabilized amplifi e r s, s ince the 

influences of valve aging are also eliminat ed. The par tial s t alJ ili zati on 

of the transistor base, a chi eved by conne cting the Zener di ode, ins t s ad ot 

directly, via the reGistor R75 to the base of tra nsistor T1, has been oho

sen for ·a special reason. If the anode supply voltage fluctuatea, and ~ven 

if the hea t er voltage fluctuat es at the same t i me, the sum current of Rö11 

and Rö1II is regulated just so much that the vari at i on of the gain of these 

valves inoluding the variation of di r ec t capaoi tance c a~sed by t he voltage 

fluctuation oompensates for the variation in gai n of the sub s equent stage 

R52. In this way very high frC:'quency atabil i ty i s ensured. 

In the oiroui tarrangement s:hown in Fi g. 9, the Zener diode is fe d vi a the 

resistars R71 to R74 and R7 ~ , at which t he gr1d bias f or Rö1I and Rö1II i s 

tapped. Theae valves should have, as f ar a~ possib l e , equal control char-
I 

acteristics. For this reasan Rö1II, which is na t used for dr i ving the 

fallawing stages, is providEd wtth an anode load resis t or R16 equal to that 

of Rö1I (R15). Rö1II is al so provided wi t h a capa oi tor, 01 3, wh i oh i s, how

ever, greater than c16 at tha anode of Rö1I, to obt ain s maller distor t ion 

factors and frequency rosponses ut high freque nci s e tha n woul d be possible 

with full symmetry of the anods drcuits. 

~he double triode RH2 (E 88 CC ) f or ms the se cond s~age of t he RO osci l lator 

eection . Becaus e of the wide f re q!-le ncy range, 10 eps to 1 Mo, this s t alSe 
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must me e t very stringent r ecluireme n t s. The use of a choke for ooupling 

would be objectionable since it would resul t in an insuffici e n t fr equen oy 

response at the loue st and hi ghest frequencies. Moreover, phase d i ffer

ences would restrict the desired heavy feedback. The circuit of RB2 is 

therefore designed to form an ironiess power stage permitting the trans

mission of avider frequenc y band ~ith flatt e r frequency resp onse. The two 

valvesections RB2I and Rö2II are in series for dire ct current. Each sec

tian draws about half of the total anode supply vo ltage. The AC voltage 

is applied to the controi grid of Rö2I. The grid of Rö2II is controlled 

by the voltage drop of Rö2I. Since Rö2I effe8ts a phase rota tion by 130°, 

the power stage s are driven in phase opposition without the addit i onal use 

'of a phase inverter. The valve ha s its own heat e r wi nding 9/ 10 a t the 

power transformer Tr1 to avoid that the maximum permissible volt nge fil a

ment/cathode of RB2 is exceeded. The voltage divider R83-R84 in the anode 

supply voltage increases the potential of thi s heater winding to chassis 

by about 45 v. The AC output voltage of the second oscillator stage is 

applied to the output controi R29 , coupled via C1 8. The variabl e r esi stor 

R28 serves toadjust the maximum out put voltage whi c h c a n be obtaine d in 

the maximum position of R29. 

503 Amplifier 

The output voltag e controi R2 9 is followed by a two-s tage ampl ifier using 

the valves Rö3, Rö4 and Rö5. The design of the amplifi er is very similar 

to that of the two s t ages of the RC oscillator. The circui t diagram shows 

irnmediately that the basie circuLts of Rö1 and Rö3 are of the same t ypa. 

What has been said in secti on 5.2 for the functioning and required quai ity 

of Rö1 also holds to a great extent for Rö3.The differenees are described 

in the following. The base of T2 is fully stabilized while the base of T1 

is only partially stabilized by ; the s eries arrangement of Gl4 and R1 5. The 

negative feedback applied to th~ grid of a socond valve sec ti on , Rö , I , 

comprises a normal resistor, R42, instsad of a thermistor. The capacitor 

R 8366 026, in paraliei with R42, i s a ( trimmer, which permits the feedback t o be 

J63 
corrected in the ranGe of the m).ximum f r equenoy of 1 Mo. In contrast \'I i thl. 25 
Rö1, only Rö3II is provided witl . a filter section RB1-C451 for the anode 

supply voltage. This method provides for better decoupling than if the 

anode of RB31 were also provided with an additional f il ter section. Ample 

dimensioning of 0451 and C4 5I1 ensures eood prot e ct i on a~ainst short-term 

AO 8upply voltage fluctuation s . 

25 
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The power stage is formed ny the valves Rö4 a n d R~ 5 . Li ke Rö2, it f unetions 

as El. series arrangement for DC a nd as a pus h -pull para llel arra ngement of 

two valves for AC, but uses two power pentodes EL a6 . Th e f unct1 0ning is 

the same as for Rö2. The decoupling of the cathode of Rö 4 a nd of the screen 

grids of both v alves is amply dimensioned. 

5.4 Voltage Indication 

The output voltage in the 30-v range or the Qp en-c ircuit output voltage 

(input to the voltage divider) in the other rangas is moasured with the 

moving-coil ammeter 11 together with the diode r e c ti f i er as voltage doubler. 

The simplified diagram of the indicator section is sho wn in Fig. 11. 

This diode voltmeter measures t he peak-to-peak voltage. Its sca la is, how

ever, calibrated in rms values. The time cons tant of the re c t ifier circui t 

is kept small to ensure quick response of the pointer of the met e r. The 

error of indication resulting at low frequenoies is oompensate d by a f re 

quency-dependent division of the voltmeter input voltage by means of R53
R54-R55-C35. At higher frequencies the input impe dance of the reoti f ier de

creases becauso of the inherent capacitance so that the i n dicat ion b e

oomes too low. The section R53-C33 - C34 compensates f or this e f fe et . The 

voltaga indication is adjusted at three points. The variable res is tar R57 
is used to adjust for constant output voltage indication at 1 0 e ps , R55 a t 

1 ko and C34 at 1 Mc. Thusvery high a c curacy of i ndi eati on i s ensured, the 

frequency re sponse being flat within 0 .1 db. The voltage doubler usa d i s 

e 31/ 32 
--I&-~--......------- - - ----..- Output voltage divider 

~ R 8366 

--'. Bl. 26 

lC37 

GI 2 

Fig. 10 . Simplified d~agram of the voltmote~ 
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so designed that the even harmonies of the t est frequ enoy do not oause 

errors of indica t ian \Vi th the rms' ealibration . Be ing a peak-reeponei ve 

rectifier, the arrangement has the advantage over average-responeiva rec

tifiers that the temperature coefficient remains ne gl i gi bl e and that the 

pointer does not yet vibrate at 10 eps wi t h the full-wave re et i fi oation 

used. 

5.5 Output Voltage Divider 

The potentiometer R2 9 at t he input of the AF amp1i fi er permit s oontinuoUB 

controI of the output voltage present across the output s 0cket. The oontrol 

~ffected at thi s po int offe rs the advantace that with deoreasing ampl ifier 

drive the distortion factor a lso decreases. In the 3-v range of swi tch S2 

the resistor R97 is connect ed i n se ries and in the 1-v and lower r anges 

the attenuator is in circui t. The sel f-regulating varista r s R91 and R92 

prevent damage to the mete r re ct ifi ers 01 1 and G12 by short voltage peaks 

resUlting from switching over . Swit ch S3 permit s sele ction of t he aource 

impedanoe of 50, 60, 75 , 150 or 600 Q. ln the 30-v position of the range 

switch of the outpu t voltage t he vo l ta~e is direc t ly a ppl i ed to the out

put socket Bu1, avoiding t he output a tt enua t or. The eouree i mpedance in 

this position is be tween 20 and 50 Q; both the out put attenuator and the 

source impedance switch are i nei f ec tive. The voltage is direct ly adjust

abIe be tween O and 30 v with R29 . The maximum output power ia 1.5 W; the 

output i s free from DC vol t ac;e . The comple te a ttenuator is" ehi eldad and 

divided into s eparate d compar tments. St r ay voltages between the oompart

ments Bre carefully avoided. 

5. 6 Power Section 

The power aectian i s of cor.:ventional des1~ . Eleetronio ra gul a ti an of the 

anode 6upply vol tage is unr.eoes s ar y becaus e of the spe oial oiroui t arrange

ment. The power transformer Tr1 is de signed f or 115. 125. 220 and 23 5 v. 

The fusa S11 serves for thå vol t age selec tion . The glow lamp R11 lights 

when the s et is switched on,' Four sil i con :reoUfiers G16 to G19 in a bridge 

oircuit form the anode sup r1y voltage re ot i f ier, whi oh ls f ollowed by the 

filt er ohain 046I-L4-C461I . Rö5 ha s its own heater windi ng 11/12. The 

valves Rö 1, RH3 and RB4 are heated in common; R85 permits oompensåtl on 

for hum voltagos, which wou ~,\l be distur bing mairily by beat s reaulting 
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when the oscillator is tuned in the olose v i cinity of 50ops. The heater 

winding 9/10 for R62 is brough t by R83-R84 to a potential of about 45 v. 

6. 	Valvs Replacement, Reconditioning a nd Adapt a t ion t o Ot her Conne ctor 


Systems 


6.1 Va lve Replacemen t 

Any defective valve of the set can simply be replaoed by the same t ype, 

no calibration being necessary, since the valva s Rö1 and Rö 3 are s tabi lized 

~y the c ircuitry and the functions of R62 , R64 and RH5 are uncri t ical. 

Also the transistors can be replaced wit Lout impairing the per fo r mance of 

.the set. 

6.2 Output Voltage Divi de r 

As indicuted in section 4.2, the resistor s of the out put vol tage divide r 

may be damaged if a voltage exceeding 3 v i s npplied t o tbe output fr om 

the load,especially in the 50-Q position of the source impedance swi t ch. 

Any defect of the output voltage divider oan eas ily be located wi th a 

millivoltme ter. Use a test f r e quency of 1 dc and c onna ct the millivolt 

meter to the output. The input impe danc e of a mil livo l t met er is very high 

compared with any souras impedance of the Re osci lla tor. Thus i t is prac~ 

tical ly the ope n~c i rcuit out put voltage of the oscil l a t or that is measured 

ahd it is s e en immediately whether the voltage equals the nominal val ue 

of the selee ted range. Select the different souroe impedanoe positions 

one af ter the other since their low-valued input resi s tors are partioular

ly exposed to dangar. Note that the voltage rangas a re 1dentioal only f or 

the impedances of 50, So and 75 Q whil e they vary by a factor of' lI1C) and 10, 
respeotively, for 15 0 rmd 600 Q. If any rasis tors are defective the ;i . i.~ asure d 

voltages differ consid~rably from the nominal value. Should a repair be 

necessary, we recommen:l t ha t the vol t age di vider be t urned i n to our fac 

tory. The repair may b~ carried out by the cus t omer provided the neceasary 

spare par ts and measLring instruments are avai l ablo. T~ volta ge di vider 

is a oelf-contained ffi~ -assemb ly and can re a di l y be re nove d . 
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6.3 Removing the Output Voltage Divider 

(a) 	Disconneot the set fr om AC supply. Remove t he four cylinder-head 80reWB 

on the front panel and withdraw the chassis f r om t he cab inet. 

(b) 	Put the chassis upside down and unsolder t e two wire conne ot i ons lead

ing to the solder lugs at the rear of the dividera 

(c) 	Loosen the grub s crew at the knob of the output voltage control and 

remove knob. 

(d) 	Loosen the four countersunk screws fixing the vo l t age divider to the 

front panel and withdraw the voltage divider a 

. (~) 	 After repair, reinsert the voltage divider prooeeding in the reverse 

order. 

6.4 	 Adaptation to Other Connector Systems 

The output voltage sooket can be adapted in a simple way to Buit other 

connector systems should this be necessa ry f or t he u se of t he Re Osö i l lator 

Type SRB in a test assembly. It is only neoe s sary to i nser t a suitabler 
1 - Bcrew-in assembly into the thread of the output s ocket and to secura wi th 

the soreW8 of the outer ring. 

The oonnector systems for which s crew-in a ssemblie s are available fr om 

Rohde & Schwarz are l isted in t he followi ng tab le. The R&S stock-Nos_ 

quoted serve as order numbers_ 

Desired conne otor system Order Number of the s cr ew

a t the i ns trument in ass embly 


Dezifix B FMU 10990 


4/1 3 DIN 41 283· FID 90990 


UHF series FRD 10990 


N series FHD 2099 0 


O series FRD 30990 

-'-8 8366 


BNO 	 FEn 40990 
363 
Bl. 	 29 · 814 B FLA 20990 
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7. Table of Replac eable Parts 

R 8366 
, 363 
-~' Bl. 3 0 

Ref. 

No. 


C1 

C2 

C3 

C4 

C5 

c6 

C7 

C8 

C9 

C10 

C13 

C14 

C15 

c16 

C11 

C18 

C19 

C23 

C24 

C25 

c26 

C21 

C28 

C29 

C30 

C31 

Desi gna tion 

Capacitor, variable 

Trimmer t air 

Capacitor , ceramic 

Trimmer, air 

Trimmer t air 

Trimmer , air 

Tri mmer, air 

Trimmer, air 

Capacitor, paper 

Capacitor, paper 

Capacitor, ceramic 

Capacitor, paper 

Capacitor, ceramic 

Capacitor, paper 

Capacitor, paper 

Capacitor, MP 

Capacitor, ceramic 

Capacitor, paper 

Capacitor, ceramic 

Capacitor,synth.foil 

Trimmer , tubular, 
ceramic 

Capacitor, paper 

Ca~, electrolytic 

Cap~ electrolytic 

Cap~ electrolytic 

Capacitor, MP 

Ratings 

2xtlC = 518 pf .±.13 pf 

4 to 25 pf 

18 pf 

4 to 25 pf 

4 to 25 pf 

4 to 25 pf 

4 to 25 pf 

4 to 25 pf 

250,000 pf/250 v 

10, 000 pf/250 v 

100 pf 

250,000 pf/ 250 y 

3 pf 

25 ,00C pf/400 y 

2500 pf/1000 v 

8 Ilf/250 v 

10 pf ..:!:.0.25 pf 

250,000 pf/250 v 

100 pf 

220 ,000 pf/160 v 

0 ~ 65 to 2.5 pf 

250,000 pf/250 v 

1 'JO Il f/35 v 

15 Ilf/350 v 

1) Ilf/350 v 

3;~ Il f / 2 50 'y 

R&S Stock No. 

40851 - 3.1 

ev 8025 

CCH 31/18 

ev 8025 

ev 8025 

CV 8025 

ev 8025 

ev 8025 

CPK 250 000/250 

CPK 1 0 000/250 

ceG 91/1 00 

CPK 250 000/250 

CCG 41/3 

CPK 25 000/400 

CPK 2500/1000 

CMR 8/2 50 

CCR 3 1/10 

CPK 250 000/25 0 

eCG 91/100 , 

CKG 54133/220 

CV 1202 

CPK 250 000/250 

CED 21/100/3 5 

CED 21/16/350 

CED 21/1 6/ 350 

CMR 16+16/250 
paral l el 
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Ref. 
..- Designation Ratings 	 R&S Stock No.No. 

C32 Capacitor, ur 32 ~f/250 v CfilR 	 16+16/25 0 
paralIeI 

C33 Capacitor, ceramic 120 pf .:t.2 % CCR 68/120 

C34 Trimmer, disc 10 to 60 pf CV 944 

C35 Capacitor, MP 1 ~f/160 v CI:m 1/160/2
"

C36 Capacitor, I,iP ~f/160 v CMIt 1/160/2 

C37 Capacitor, r,lp 1 ~f/160v cr.m 1/160/2 

C38 Capacitor, ceramic 100 pf CCR 68/100 - C41 Capacitor, paper 10,000 pf/250 v CPK 10 000/25 0 

C42 Capacitor, paper 50,000 pf/250 v CPK 50 000/250 

C43 Capacitor, paper 100,000 pf/250 v CPK 100 000/250 

-,.. C45 Capo, electrolytic 100+100 flf/350 v CEG 21/100+100/350 

C46 	 Cap, electrolytic 50+50 ~f/500 v CEG 21/50+50/500 

G11 Diode , gerf:lanium GK/OA 5 

G12 Diode, germanium GK/OA 5 

G14 Diode, Zener GK/Z 6 

Gl6 Rectifier, silicon GK/Si 01 rA. 

G17 Rectifier, silicon GK/Si 01 M 

G18 Rectifier, silicon GK/Si 01 NI 

Gl9 Rectifier, silicon GK/Si 01 !if 

11 Meter, moving-coil INS 20202 

il 8366 

~63 

1- 31 

K1 Cord, power LKA 08031 


K2 	 Sleeve, insulating, LJA 1, 5 ge 
shielded 

K3 	 Sleeve, insulating, LJA 1, 5 ge 
shielded 
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Ref. 
..- DesignationNo. 

L1 Choke 


L2 Choke 


.... L4 Choke 


-- R1 Resistor, depos.carb. 
r 

R2 Resistor, depos.carb . 
I ...

il3 Resistor, depos.carb. 

...- R4 Resistor, depos.carb. 

R5 Resistor, depos.carb. 

~ R6 Resistor, depos.carb. 

I R7 Resistor, depos.carb... 
R8 Resistor, depos.carb. 

I 
r -~ R9 Resistor, depos.carb. 


[ R10 Resistor, depos.carb. 


R11 Resistor, depos.carb. 


R12 Resistor, depos.carb. 


R13 Resistor, depos.carb~ 


R14 Resistor, depos.carb. 


R15 Resistor, depos.carb . 


---.. R16 Re s istor, depos.carb. 


R17 Resistor, depos.carb. 


R18 Resistor, depos.carb . 


R 8366 R19 Resistor, depos.carb. 
63 
ll. 32 R20 Thermistor 

R2' Resistor, depos ocarb . 

.-" R24 Resistor, depos.carb. 

R25 Resistor, depos .carb. 

,---...o 

~ 

Ratings 

160 mh .:t10 % 

160 mh +10 % 

16 h/75 ma 

3 kQ +0.5 %/0.5 w 

30 kQ +0.5 %/0.5 w 

300 kQ .:t0.5 %/0.5 w 

3 M.Q .:t0.5 %/1 w 

15 MQ +1 %/1 w 

15 M1J +1 %/1 w 

3 kQ .:tO. 5 %/° . 5 w 

30 kQ +0.5 %/0.5 VI 

300 kQ .:t0.5 %/0.5 w 

3 MQ :!:..0.5 %/1 w 

15 MQ +1 %/1 VI 


15 NIQ +1 %/1 VI 


1 MQ/0.25 w 


1 kQ/0 . 1 VI 


.25 kQ/0.25 w 

25 kQ/0.25 w 

100 Q/0.1 w 

3 MQ/0.1 w 

1 . 25 kQ/0.25 w 

100 Q/0.1 w 

1 MQ/0.1 w 

300 Q/O.25 w 

R&S Stock No • 

408 51 - 1.2.6 

40851 - 1 .2. 6 

DB 75/2 

V/F 3 k/ O, 5/0 , 5 

WF 30 k/0 , 5/ 0 , 5 

VfF 300 k/O,5/ 0,5 

WFS 3/3 r,VO,5 / 1 

VlFS 3/15 M/1/1 

WFS 3/15 M/ 1/1 

Vi'F 3 k/0 , 5/0,5 

WF 30 k/0 , 5/0,5 

WF 300 k/O , 5/0, 5 

WFS 3/3 M/0 ,5/ 1 

WF S 3/15 1\1/1/1 

WF S 3/15 M/1/1 

V/F 1 M/0,25 

WF 1 k/0 ,1 

WF 25 k/ 0 , 25 

VlF 25 k/0,25 

VlF 100/0,1 

WF 3 1,1/0,1 

WF 1, 25 k/0, 25 

VlHN 635/50 k 

WF 100/0,1 

WF 1 M/0,1 

WF 300/0,25 
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Ref. 
Designation Ratings 	 R&S Stock No. No. 

R26 Resistor, depos.carb. 100 Q/0 .1 w1__ 

r. 
R21 Resistor, deposocarb. 200 Q/0.1 w 

R28 Res., dep.carb ., var. 10 kQ lin . 

R29 Res ., dep.carb., var. 10 kQ li n . 

~ R32 

r. 
Resistor, depos .ca rb. 10 kQ/0.1 w 

R33 Resistor, depo s.carb . 1 M~~/0.1 w 

r 
R34 Resistor , depos . carb . 1 kQ/0.1 w 

R35 Resistor, depos . carb . 25 kQ/1 w 

R36 Resistor, dapos.carb . 25 kQ/1 VI 

. R31 Resistor , depos. carb . 100 Q/0.1 w 

R38 Resistor, depos.carb . 2 MQ/0.1 w 

R41 Resistor ~ depo s.~arbo 5 kQ/Oo25 w 

R42 Resiator, deposocarbo 30 kQ/ , w 

R43 Rasistor, deposocarb . 3 MQ/O.S VI 

R44 Resistor , depos. carb . 100 Q/Oo1 w 

R4 5 Resistor, depos.carb . 400 kn/0.1 w 

R4 6 Resist or, wi re-wound 400 Q/4 w 

R41 Resistor, depos .ca rb. 100 Q/0.1 w 

R48 Resi s t or, depos .carb . 160 Q/1 w 

R49 Resistor, depos.carb. 5 kQ/0.5 w 

R50 Resistor, depos .carb . 5 kQ/0·5w 

R53 Resistor, depos. carb . 1.6 kQ/0.1 w 

R 8366 	 R54 Resistor, depo s.carb . 16 kQ/0 . 25 w 
~63 

R55 Reso, dep.carb ., var . 10 kQ l i n.31. 	33 

R5 6 Rasistor, depoa. c arb. 8 00 k~J/0.5 'If 

R51 Ras., dep .oa rb. , var. 25 0 kO lin. 

.. R5B Rasi s tor, depos .ca rb. 1 MQ/ 0.5 VI 

WF 10010,1 

\'fF 200/0,1 

WS 9122 F/ 10 k 

WS 7126/1 0 k 

WF 10 k/ O, 1 

WF 1 M/ 0,1 

WF 1 k/O , 1 

WF 25 k/1 

WF 25 k/1 

WF 100/0 ,1 

WF 2 M/0,1 

WF 5 k/0 ,25 

WF 3 0 k/1 

WF 3 M/O ,5 

WF 1.00/0,1 

WF 4 00 k/ 0,1 

\VD 4 00/ 4 

WF 100/ 0,1 

WF 160/1 

WF 5 k/O t 5 

WF 5 k/0,5 

WF 1,6 k/0,1 

WF 16 k/O,25 

WS 9122 F/10 k 

WF 800 k/ 0 ,5 

WS 9122 F/250 k 

WF 1 M/ 0,5 
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Ref. 
Designation

No. 

Resistor,R61 

Resistor,R62 

... Resistor,n63 

Resistor , R66 

Rasistor,n67 

R68 Resistor, 

Resistor,H71 

Resistor,R72 

Resistor,R73 

... 

depos.carb. 

depos.carb. 

depos.carb • 

depos.carb. 

depos.carb. 

depos.carb. 

depos.carb. 

depos.carb. 

depos.carb. 

Ratings 

100 kQ/ 0.1 w 

50 kQ/0.1 w 

2.5 kQ/0.1 w 

100 kQ/0.1 w 

100 kQ/0.1 w 

800 Q/0.25 w 

80 kQ/1 w 

8 kQ/0.1 w 

2 kQ/0.1 w 

5 kQ/0.1 w 

2 kQ/0.1 w 

3 kQ/0.25 w 

6 kQ/2 w 

125 kQ/1 w 

20 kQ/O.25 w 

1 kQ/4 w lin. 

3.2 kQ/1 w 

1.6 kQ/2 w 

1 .25 kQ/2 w 

1. 25 kQ/2 w 

4 7 5 Q .:t.0.5 ~V2 w 

1.502 kQ .:t.0.5 %/1 w 

4.75 kQ ..:t0.5 %/0 . 5 w 

1,5.02 kQ ..:t0.5 %/0.25 w 

4'7 . 5 kQ +0.5 %/0.25 w 

R&S Stock No. 

WF 100 k/O, 1 

\VF 50 k/0 ,1 

WF 2 , 5 k/ O, 1 

"NF 100 k/0,1 

WF 100 k/0 , 1 

WF 800/0 , 25 

WF 80 k/1 

NF 8 k/0 ,1 

VIF 2 k/O , 1 

WF 5 k/0,1 

WF 2 k/0,1 

ViF 3 k/0, 25 

vmG 6 k/2 

\'lF 125 k/1 

IYF 20 k/0 , 25 

\YR 4 F/1 le 

Vlue 3177 1 

wue 31 771 

VIT 3, 2 k/1 

WF 1, 6 k/2 

WF 1,25 k/2 

\VF 1,25 k/2 

WF 475/0,5/2 

IYF 1, 502 k/0 , 5/1 

WF 4 , 75 le/O, 5/0 , 5 

WF 15,02 k/0 , 5/0,25 

WF 47 , 5 k/ 0 , 5/0,25 

... 


R 8366 
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... Bl. 34 

.. 

R74 

R75 

Re 1 

R82 

R8) 

R84 

R85 

R91 

R92 

R93 

R94 

R95 

R96 

R9 7 

n98 

R99 

R100 

R101 

Resistor~ depos.carb. 

Rasistor, depos.carb. 

Resis t or, depos.carb. 

Resistor, wire-wound 

Rasistor, depos.carb . 

Rasistor, depos.carb. 

Res., wire -wound,var. 

VDR 

VDR 

Resistor, depos.carb. 

Resistor, depos . carb. 

Rasistor, depos.carb. 

Resisto r , depos.carb. 

Rasistor, dapos.carb. 

Resistor, depo e. c arb. 

Rasistor, depos.carb . 

Resisto r , depo s oc arb. 

Re s i st or , depos.carb . 
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Ref. Designation Ratings R&S Stock No. 
No. 

R103 Resistor, depos.carb. 694·5 Q +0.5 ~~/0 .5 w WP 694 ,5/0 , 5/0 , 5 
oIr 

R104 Resistor, depos.carb. 527 .8 Q .:t0.5 %/0.25 w 'NF 527 , 8/ 0,5/0,25 


... R105 Resistor, depos.carb . 490·9 Q .:to . 5 %/0.25 w 490 ,9/ 0,5/0,25 


R106 Resistor, deposocarb . 633·4 Q .:t0.5 %/ 0.25 w WF 633,4/ 0 ,5/ 0, 25 


...- R107 Resistor, depos.carb . 1·3521 kQ .:t0.5 %/0.25 w 'NF 1 ,3521 k/O,5/0 , 25 

R108 Resistor, deposocarb . 915·1 Q +0.5 %/0 .25 w \'1 F 915 , 1/0 ,5/0 ,25 

"" R109 Resistor, depos.carb. 1·3521 kQ ,:t0.5 %/0 .25 w WF 1,3521 k/O, 5/ 0,25 

~ 
R110 Resistor, depos.carb . 915·1 Q .±.0.5 %/0.25 w WF 91 5, 1/0 , 5/0,25 

R111 Resistor, depos.carb. 1 -3521 kQ ,:t0.5 %/0 .25 w ..,tF 1,3521 k/0,5/0 , 25 

"<i R112 Resistor, depos.carb . 625.4 [~ ,:t0.5 7G!0.25 w \YF 625 , 4/ 0 ,5/0,25 

R115 Resistor, depos.carb. 125 Q .±.0.5 7VO .5 w "VF 125/0 , 5/0,5 
~ 

R117 Resistor, depos .carb . 22 0 Q .:tO . 5 ,/~/ O . 5 w WF 220/0 , 5/0 ,5 
'---'" 

R1113 Res istor, depos .carb . 275 Q ,:tO. 5 %/ 0.5 VI WF 275/ 0, 5/0 , 5 
"If 

R1 19 Resistor, dopos.carb . 83.3 Q .:t0.5 %/0.25 w WF 83,3/0 , 5/0,25 


..- R120 Resistor, depos.carb. 125 Q .:t0. 5 %/0.25 w WF 125/ 0 ,5/0,25 


.A R121 Resistor, depos .car b . 66.7 Q .:t0.5 ~6/0.25 w VlF 66,7/0 ,5/0 ,2 5 


... R122 Resistor, depos.carb. 25 ~2 +0.5 %/0.25 w WF 25/0 ,5/0 ,25 
~ 

R123 Hesistor, depos.carb . 55.6 Q ,:t0.5 %/0.25 w \'IF 55,6/0 ,5/0,25 

'-4 

"If" 
R11 Lalllp, glow, mini a ture RL 210 
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Ref. .. No. 

S1 

S2 

... S3 

S4 
... 

S5 

... 

Si1 

T1 
"'III 

T2 

"'III 

Jj 

Tr1 

... 

... 

.... 

'" 

_ 1III 
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Desic;nation Ratings R&S Stock No • 

Switch, midge t 

Switch, midget 

Switch, midget 

Panel, tapping 

Switch, power 
(combina tion) 

step 

step 

step 

SRP 11120 

40851 - 2-3 

SRP 11120 

FD 60512 

SKK 120 

Fuse 500 ma 0,5 C DIN 41571 

Transistor 

Transistor 

GT/OC 141 

GT/2 N 1304 

Transformer, power 40851 - 5 

)6 
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