
Sine/Noise Generators 

USES: 

• Wide-range , 1 mHz resolution , signal generators 
for electronic design, instrument test and repair 

• Bus contro lled, quality-control and production-line 
testing of electrical and mechanica l products 

• Swept-frequency measurement and synchronized 
record ing of amplitude, phase and distortion 
response of audio recording and reproducing 
equipment, telephone systems , hearing aids, 
microphones , loudspeakers and hydrophon es etc. 

• Excitation source for building-acoustic measure
ments, vibration testing of mechanical structu res 
and compo nents, plus psychoacous tic, medical 
and biological research 

FEATURES: 

• 0,2 to 200000 Hz, digitally controlled , sine genera
tors with frequency resolution down to 1 mHz and 
clock stabi lity better than ± 5 10-6 /ye ar 

• Six-decade frequency sweep in one cont inuous 
range with selectable lower and upper limits 

• Choice of linear and logarithmic frequency sweep 
with sweep rates from 0,00 1 Hz to 999 ,9 kHz/s 
and 0,001 mDec to 2 Dec/s respectively 

types 1049 and 1051 

• Single, repetiti ve (1 - 99) and continuous sweep 
modes with 0,01 to 100 ,0 s pause between sweeps 

• Calibr ated output from 100 µV to 5V with less 
than -96 dB harmonic and spuriou s distortion 

• 1024 point amp litude memory , with automatic 
amplitude interpolation, for preconditioned test 
excitation 

• 40 character , alphanumeric , line display for moni
toring and sett ing-up of frequenc y and amp litude 
sweep parameters etc . 

• 9 set-ups for recalling frequent ly repeated excit a
tion test and measurement sequences 

• Versatile IEEE/IEC bus for remote control and 
digital output of data 

• Remote contro l functions fo r synchronous opera
tion of Level and X-Y Recorders 

ADDITIONAL FEATURES 1049: 

• Narrow-band random, white and pink noise modes 

• Logarithm ic amplitude sweep with sweep rates 
from 0, 1 to 999 dB/ s 

• 126 dB compressor circuit for act ive control of 
sound or vibration level at excit er output 

• Automatic learn mode for amplitude memory, via 
compressor 
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• • e • • • • • T he B & K T ypes 1049 and 1051 are 
two microprocesso r-based sine genera 
tors which comb ine today 's needs of 
increased spectra l purit y, freque ncy 
resolut ion and stabi lity with ease of 
use and versat ility . T heir wide fre 
quency coverage from 0,2 Hz to 
200 kHz, wit h amplitu de lineari ty and 
frequency resolut ion of ± 0,05 dB and 
1 mHz, make them suitab le for nu
merous applications in electro nic engi
neering, as well as in acou stics and 
vibratio n meas urements. Linear and 
logarithmic sweep ranges, each with 
their own user-p resett ab le lower and 
upp er limits may be chose n, including 
ext ended linea r sweeps from 0,001 Hz 
to 200 kHz. Sing le, repet it ive and con
tin uous sweep modes are also included 
and the time for each indiv idual sweep 
is auto mat ically calcu lated and dis
played . 
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Fig. /. Simplified bloch diagram of the B&I< Sine/Noise Generator Type 1049 and Si ne Generator Type 1051 

Outputs leve ls from 100 µV to 
5 V RM S may be chosen to 3 digits , 
permitt ing eithe r a consta nt amp
litude or an amp litude-weighted , fre 
qu ency sweep to be obtained. With 
t he latte r up to 1024 amplitude s may 
be store d, which enabl e the Genera
to rs to simul ate th e outp ut of record 
rep roducer pick-ups, ta pe heads and 
electrical circuit s etc. Also, equal iz
ation characte rist ics ca n be stored for 
ma intainin g a cons t ant soun d pre ssur e 
or vibra t ion output with louds peakers 
and vibration excite rs. 

All functi ons and parameter s may 
be selected or ente red by the front 
pane l pushkeys or via th e IEEE /IEC 
digita l interface bus of the Generators. 
In add it ion, t here is an ana logue 
"spee der" knob for fast and p recise 
cont inu ous adju st ment of pa rameters . 
Front pane l set- up cond itions a re in
d icated on a 40-c haracte r line display, 
from which as many as four functions 
and their individu al parameter s may 
be monitored simul t aneo usly. 

If desi red, nin e sets of front panel 
set -up condi t ions may be stored and 
insta nt ly recalled for performin g fre
quently used excitat ion t est and mea
surement sequence s, as is nor mally 
called for in ser vice and produc t ion 
te stin g of pro ducts. For automat ic 
plotti ng of swept-freque ncy meas ur e
ment s and analyse s, specia l provi sion 
is made for sy nchr onizing leve l and X 
y reco rd ers. Alternative ly, where an 
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IEEE / IEC syste m controller is use d 
for auto matic contr ol of t he Gen era
to rs, t hey may be coup led with a digi
tal plotte r. 

In add ition to t he above, t he T ype 
1049 has a numb er of extra faciliLies. 
The se include a logarithmi c amplitud e 
sweep, as well as nar row-ba nd ran
dom, white and pink noise outp uts. 
Also, a compressor circuit is built in as 
an a lte rna t ive means of obta inin g a 
constant sound or vibration leve l out 
pu t when a loud speaker or vibrat ion 
exciter is emplo yed with t he genera
tor. In t his case, however, exte rn al 
feedback is emp loyed to prov ide ac 
t ive regu lat ion of the generator output 
which has the benefit t hat it auto mati
cally takes into account t he response 
of the exc ite r und er actua l test cond i
tion s. 

Descriptio n 

A simp lified block diagram of t he 
B & K Generato rs Types 1049 and 
1051 is shown in Fig. l. They have 6 
main sect ions, name ly a Maste r Clock, 
a Digita l F reque ncy Synt hes izer, a 
Ph ase Lock Synthes izer, a Swee p Syn
thesizer and an Output Sect ion, all of 
which ope rate und er t he gu idance of a 
Microprocesso r Sect ion which takes 
care of t he user communication via 
the front panel cont rols and 
IEEE/IEC interface of t he Gene ra
tors. In add itio n, T ype 1049 feat ur es a 

Noise Generato r and Comp resso r, 
which greatly increa se its range of 
applicat ions, especially for aco ustic 
and vibr ation measurement s. 

Fr eq uency Synthes izer 
T he Generators emp loy a hetero

dyne synt hesis tec hnique where a 
500 kHz fixed frequenc y is mixed with 
a 500 to 700 kHz variab le frequenc y to 
pr oduce an 0,001 Hz to 200 kHz 
swept-frequency, sine -wave output 
wit h frequenc y resolut ion of 1 mHz. 
The 500 kHz fixed freq uency is ob
tain ed from a Master Clock, while the 
500 to 700 kHz va riab le frequenc y is 
de rived from the 5 to 7 MHz outpu t of 
a Phase Lock Synthes izer . 

T he Master Clock is based on a 
highly stab le 10 MHz crystal oscillato r 
whose rela tive accur acy is t ransferred 
to the output frequenc y. If an even 
greate r accuracy is req uir ed the inter
nal osc illator can be phase locked with 
an exte rn al reference wh ich may be 
coupled to an Ext. Sync. soc ket on the 
rear pa nel. See Fi g. 2. 
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Fig. 2. Ext . Synch. Input of the 1049 and 
1051 Generators 



For a 5 to 7 MHz variable frequency 
proportional to the generator output 
frequency, a 31 bi t frequency contro l 
out pu t from the Sweep Synthesizer is 
utiliz ed. To achieve a wide sweep 
range while maintaining a high accu 
racy and resolution, the Sweep Syn
thesizer output is split int o two com
ponents. The lowest 23 bits are used 
to produce a 100 to 200 kH z va riable 
control frequen cy prop orti onal to t he 
Hz and mHz frequenc y setting of the 
Generators, while t he rem ainin g 8 bi ts 
are used to produce a 49,9 to 
69,9 MHz control frequen cy prop or
tional to t he kHz setting. 

Th e respective control frequ encies 
are generated by a digital sy nthesi s 
and a divide by "N" phase lock loop. 
They are t hen summ ed by another 
phase lock loop to produce a 50 to 
70 MHz cont rol frequenc y which after 
app licat ion to a 10:1 frequency divider 
in t he Phase Lock Synthesizer is fed 
to the Outpu t Sectio n where t he final 
stages of frequen cy conversion ta ke 
place . The use of two pha se lock loops 
for producing 50 to 70 MHz cont rol 
freque ncy, ensures that pha se noise is 
kept to a minimum. 

Output Section 
From the Phase Lock Synthesize r 

the 5 to 7 MHz control frequency is 
app lied to a second 10:1 frequ ency 
divid er which is included at the input 
of t he mixer stag e of the Out pu t Sec 
tion . The outp ut is then mixed with 
t he 500 kHz outpu t of the Maste r 
Clock to produ ce a sine-wave signal 
whose frequency corre spond s dir ect ly 
to the frequen cy indi ca ted on the dis
play of the Generators. For remov ing 
unwanted side-band components in 
the mixed signal, a 280 kHz low-pass 
filte r is empl oyed. 

Before ap plicat ion to the output s of 
the Gene rators the filtered sine-wave 
signal is fed to an attenuat or and 
amplifier for amplitude conditi oning. 
Th e output attenuator gives an overall 
attenuatio n of 16 bits enab ling the 
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Fig. 3. BNC Output and Chassis/ Floating 
switch of the 1049 and 1051 

fracti o11 and exponent of t he output 
level to be accu ratel y set within 3 
digits from 100 µV to 5,00 V RMS via 
th e front panel contro ls and int e rface 
bus of t he Generato rs. 

The Output Amplifier provide s two 
low impedance signa l outpu ts, which 
are made available a t a BNC socket on 
the front and rear panels. These may 
be matched with 50 Q signal lin es and 
to suit the individual groundin g re
quirements of differ ent mea surem ent 
and test syste ms may be iso late d or 
conne cted to chassis by mean s of a 
slider switc h on the rear panel. See 
Fig.2. 

In the design of t he Genera to rs, 
parti cular attent ion ha s been pa id to 
obt ainin g very low signal disto rti on 
and good amp litude linearit y. At fre
quencies between 20 Hz and 20 kHz, 
t he maximum harm onic and spuriou s 
disto rt ion is more t han -96 dB d own, 
with typ ica l seco nd and third harm
onic disto rtio n compon ents - 105' dB 
clown at 800 Hz. 

The amp litude linearit y of th e out 
pu t is bette r than ± 0,05 dB at fre 
que ncies between 20 Hz and 20 kHz , 
decreasing to ± 0,2 dB at 0,2 Hz and 
200 kHz. At lower frequencie s t he am
plit ude falls by 20 dB per decade , but 
by utilizing the "Memo ry Learn" fun c
tion of the Generators to maintain a 
consta nt out pu t level of 300 m V or 
less, a flat ampli t ude cha racte ristic 
can be main ta ined at all frequ encies 
down to 0,001 Hz. 

Sweep Synthesizer 
Th e Sweep Synth esize r includ es a 

ramp registe r which produc es a 31 bit 
outpu t representing the frequ ency set
t ing of t he Generators. Th e frequen cy 
may be set by an inpu t either from the 
front panel keyboard or via the in te r 
face bus of the Generat ors. For a fre
quen cy sweep, however , an internal 
clock signa l is used, enabl ing eit her 
"Linea r" or "Logarithmic" frequency 
sweeps to be chosen with sweep ra tes 
from 0,001 Hz/s to 999,9 kHz /s and 
0,001 mOec ade/s to 2 Decade/s, re
spect ively. 

With linear and logarithmi c fre 
qu ency swee ps, six or more compl ete 
frequ ency decades can be covered in a 
single range. The logari t hmi c swee p 
range exte nds from 0,2 Hz up to 
200 kH z, while t he line ar sweep range 
is from 0,001 Hz up to 200 kHz , how
eve r, either can be independe ntl y set 
to any lower or upper freq uency limi t 
within the se ran ges if so desir ed. 

ln additi on to t he above, "U p", 
"Down", "Up/ Down ", "Si ngle", "Re
pet iti ve" (1 t o 99) and "Cont inu ous" 
sweeps modes may be chose n. Also 
t here is a "Pa use " funct ion wher eby a 
p reset delay of between O and 100 s 
may be included bet ween each consec
utive sweep. 

A partic ularly useful feature is t hat 
t he Gener ato rs automatically compute 
t he time for a single sweep. T he sweep 
t ime is indicated dire ctly on the front 
panel display and automa tic ally take s 
into accou nt t he pa rticular freq ue ncy 
limits and swee p rate chose n. With 
single and rep etiti ve Up/Down sweeps 
a minimum sweep time of 8 ms can be 
ac hieved, whi le with sweep s including 
pau se or t hose in one direct ion , sweep 
t imes as short as 62,5 µs are possible. 

Amplitude Memory 
Bes ide s a ramp register for frequ en

cy syn th esis, t he Sweep Synthesizer 
conta ins an amplitude registe r for 
controll ing the Ou t pu t Sect ion Atte n
ua to r. 

For man ual setting of the out put 
leve l, t he amp lit ude registe r accepts a 
numeric input from the front panel 
keyboard or a digi t a l input ap plied 
ove r the inte rface bus of t he Genera
to rs. The input may be applied direc t 
ly to the amp litu de reg ist er or, if the 
"Me mory Lea rn " func t ion is used, via 
the inte rn a l memo ry of the Genera
to rs. ln th e latter case , up to 1024 
amp litude s ca n be sto red for success 
ive freque ncies wit hin any desired fre
quency ran ge of t he Gene rato rs, and 
when recalled enable almost any type 
of single . or repet itive, ampl itude 
weighted, frequency sweep to be gen
erated . 

Th e "Memo ry Learn" funct ion is of 
pa rt icu lar benefit for swept frequ ency 
sound and vibra tion meas urement s. 
When one of th e Genera to rs is em
ployed to drive a loudspeaker or vibra
t ion exciter , for exa mple , its ou tpu t 
leve l ca n be weigh ted acco rding to th e 
dynamic response of t he loudspeaker 
or vibratio n excit er so tha t a cons t an t 
sound pr ess ure or vibrati on level out
put is maint a ined over the ent ire fre 
que ncy range of interest. 

To save ent ry of eac h indi vidual 
level manua lly, t he "Me mory Learn" 
fun ct ion includes au tomatic amp li
tude inte rp ola tion between consecu
t ive amp litudes input. Alternat ively, 
amplitud es ma y be ent e red as a volt 
age signa l via t he Compresso r Inp ut of 
t he 1049. 
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Additional Features 
Type 1049 

Noise Generator 
In the Sine/ Random Gene ra tor 

Type 1049 wide band , pseudo random 
noise of very even spect ral dens ity is 
generate d by two long sh ift registers 
followed by a low- and high-pass filte r. 
T he noise signal has a symmet rica l 
gaussian amplitude dist ribution up to 
4,5 a with upper frequ ency limit, line 
spacing and sequence length depend 
ing on the shift registe r clock frequen
cy. See "Specificat ions". 

By selecting th e ap propriate 
- 0,5 dB lower and upper frequencies 
of the filte rs, nin e combin at ions of 
white noise can be obt ained, ranging 
from 2, 20 or 200 Hz up to 2, 20 or 
200 kHz. Th e filters are 3-pole Chebi
shev types giving less than 0,1 dB 
ripple and an 18 dB/octave low- and 
high-freque ncy roll-off. For a pink 
noise outpu t over the same frequency 
ranges, the white noise signa l is fed 
through a -3 dB/oct ave filte r before 
being applied to the atte nuator and 
amplifier stages of the Out put Sec
tion . 

For a swept-fre quency, narrow
band noise outpu t , the white noise 
signal is fed to a balanced modulato r 
circuit. Th is produces two DC to 
1,25 kHz noise signals with relat ive 
phase of O and 90° which are applied 
to two identi cal low-pass filte rs. Th e 
filters are 3-pole Butterwort h type 
which have a high frequency atte nua-
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t ion slope of 18 dB/octave with selec
table cut-off frequency of exact ly ha lf 
the pa rti cular noise bandwidth chose n 
on the Generator. 

From the low-pass filte rs the two 
signals are mixed to produce two com
plem enta ry signals which on an amp li
tude basis represent each half of the 
nar row-band noise characte ristic 
shown in Fig.4, but with centre fre 
quency of 500 kHz. Th e two signa ls 
are then combin ed and fed to the 500 
to 700 kHz mixer stage of th e Output 
Sect ion where they are converte d to a 
swept-fre quency, narrow-band , noise 
outpu t operat ing over the same sweep 
range as the sine-wave outpu t of the 
Generator. 

Because of the high crest facto r of 
th e narrow-band , white and pin k noise 
generate d by the 1049, the noise is 
atte nua ted by 12 dB (facto r of 4) with 
respect to the sine outpu t. T he gener 
ato r automat ically acounts for this, so 
that the exact output level in the noise 
as well as the sine modes is disp layed . 

Co mpr es sor 
As an alte rnative means of main

ta ining a consta nt outpu t level with a 
loudspea ker or vibrat ion exciter, the 
1049 includes a Compr essor. Thi s en 
ab les a "live" control signal from an 
externa l preamplifier and measure
ment t ransducer to be used to auto
mat ica lly regulate and weight th e out
pu t level of the Generato r according to 
the dynamic characte rist ics of the 
louds peaker or vibrat ion exciter und er 
actua l test cond itions. 

The Compr essor compri ses an Input 
Att enuato r and RMS Detector, fol
lowed by a VCO and Voltage Compar
ator. The VCO is used to p roduce a 
variable- frequency clock signal which 
is proport ional to the rat e of change of 
t he input signal and is fed to the am
plitude sweep registe r for automat ic 
contro l of the Output Att enuato r. T he 
decision as to whether an increas ing or 
decreas ing amoun t of compr ession is 
needed to maintain a consta nt excita
t ion level is made by the Comparator, 
which act uates the up/down input of 
the ampl itude register. 

The Compressor is equa lly ada pt at 
regulat ing the random noise as well as 
sine wave outpu ts of the 1049 and 
gives no regulat ion error when dwell
ing at a single frequency. In bot h 
modes regulat ion over a 126 dB range 
is ach ieved, relat ive to a maximum 
output level of 5 V RMS. 

Th e amoun t of compression is ad 
justab le over a wide range using the 
Inpu t Atte nuato r and eit her the inpu t 
level or the amoun t of compr ess ion 
can be monitored dir ect ly on the 1049. 
For regulating low freque ncy signa ls 
without distort ing the signa l wave
form, as well as coun teract ing excita
t ion peaks of loudspeakers an d vibra 
tion excite rs, there is a choice of eight 
comp ressor speeds ranging from 0,3 to 
1000 dB/s . 

Amp li t ud e Sweep 
Also ava ilable with the 1049 is a 

logarithmi c amplitude sweep . Thi s 
may be chosen in place of a freqency 
sweep and is useful for invest igat ing 
the elect rical limi t ing and delimi t ing 
characte rist ics of audi o recordin g and 
reproduc ing equipmen t, plus st udying 
the dynamic behaviour of loud speak
ers, ea rphones and teleph one hand
sets . For these ap plica tions, eith er the 
random noise or sine outpu t may be 
employed and the output level swept 
up and down with a sweep rate be
tween 0,01 and 999 dB /s which may be 
set in accurate 0,1 dB/s ste ps. 

As with the Compresso r, the ampli 
tude sweep is obtained by uti lizing the 
amplitud e registe r of the Sweep Syn
th esizer to automa tically ste p the Out
put Sect ion At tenua tor of th e 1049. In 
this case, however, a separ ate clock 
signal is appli ed whose frequency 
determin es the pa rti cular sweep ra te 
selecte d. Th e ampli tude resolution of 
the sweep is bette r th an 0,1 dB . 

Monitoring and 
Set-Up Adjustments 

Displa y and Fi e ld Ent r y 
For convenient sett ing-up and mon

ito ring of contro l sett ings, frequency 
sweep and outpu t voltage limi ts etc., 
the fron t pan el is furni shed with a 40-
characte r vacuum fluorescent line dis
play plus a keyboard for select ion of 
set-up and operat ing mod es (see 
Figs.5 and 6). Dependin g on the pa r
ticular set-u p and operatin g mode 
chosen, the display is capable of ind i
cat ing as many as four cont rol set ti ngs 
simul ta neously which also makes it 
useful for monito rin g contro l param e
te rs durin g th e course of measur e
ments . 

Ju st below the display are four F ield 
Select keys for select ing contro l set
t ings to be changed. Th ese may be 
used either to select and set a part icu 
lar contro l sett ing dir ectly, enabling a 
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linear sweep to be changed to a loga
rit hmic sweep for exa mple, or for in
creasing the numbe r of d igits by which 
the frequenc y ma y be ente red us ing 
the numer ic pushkeys on the right of 
t he front panel. Alte rna t ively, t he fre
quen cy and amplitude limi ts may be 
a lte red by emp loying the Speede r 
knob which is located beneath t he 

. Field Select keys. 

Th e Speeder emulates the funct ion 
of t he coarse and fine t unin g knob s of 
analog types of generator. Turning t he 
knob a fract ion to the left or right 
gradually decrea ses or increa ses t he 
disp layed frequenc y or amplitude lim
it , while a propor t ionat ely larger t urn 
increases the speed at which the dis
played value is alter ed. 

Op eratin g Se t- U ps 
When firs t switc hed on t he Genera

tors are automatically set to the con
trol settings selected durin g pr evious 
use. The settings are sto red in a con
tinuous mem ory which is capa ble of 
sto ring 9 complete sets of front panel 
sett ings or setups so t hat a num ber of 
exciter control progra mm es may be 
kept on hand for performin g freq uent
ly repea ted swept freque ncy tests an d 
measuremen ts. 

The individua l setups may be in
stantl y recalled when eve r des ired, 
simply by entering t heir set- up num
ber. P rovided that t he internal balte ry 
for the memo ry is kep t charged by 
subject ing the Generato rs to 4 to 8 
hours use pe r week , t hen the set- ups 
may be retai ned more or less indefi
nitely, even when main s power is dis
connected. See t he "Specification s" 
sect ion . 

If required an entire se tup may be 
copied in an other set up so t hat only a 
limited number of control sett ings 
changes need be made to obtai n a new 
set up sui ted to a specific test or task . 

Wher e more than 9 set ups are re
qui red, they may be sto red ext ern ally 
using a digita l ta pe or disk stat ion and 
input ove r the digita l in te rface of the 
Generat ors. 

In t erfa cing 

Di g ita l In te rfa ce 
The digita l inte rface of t he 1049 and 

1051 conforms with t he IEEE .Std. 
488-1978, and is fully compat ible with 
t he !E C 625-1 sta ndard . It may be 
int e rcon necte d with as many as 15 
se parate inst rumen ts at one time , t hus 
enabl ing num erous fully in teg rated 
Lest and measu rement systems to be 
bui lt which may be operated via a 
desk top calcu lator, per sona l comput 
er or purp o~e buil t contro ller. 

The int erface has a full Ta lker (T 5) 
and Liste ner (L 3) capabil ity, permit 
t ing remote sensi ng and select ion of 
t he generato r controls, plus prin t ing of 
t he cont rol status. As with ot her B & I< 
instrument s, the inter face accepts 
easy to interpret acronym s as well as 
comp lete control name s for com
mand s, t hus ena bling use rs to set up 
the ir own fully au tomat ic control 
sequ ences with t he minimum of pr o
gram ming experience. 

Recorder Conttol 

• • X·Y 
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Fig. 7. '/'he Recorde r and Digital Interface 
conn ectors of the 10-/9 and 1051 
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Fig. 6. Th e Set up Mode , Sweep and Signal 
heys of the 10119 

Recor de r Inte r face 
For gra phic reco rdin g of swept fre 

qu ency tests and mea surements ana
log out pu ts are availab le for coupli ng 
leve l or X-Y reco rder s. The se are 
shown in Fig . 7 and provide the neces 
sa ry contro l voltages for synchonous 
reco rdin g ove r a maximum of six fre
quency deca des with eit he r the B & K 
Level Record er Type 2307 or X-Y 
Record er T ype 2308. For operat ion 
with the B & K Porta ble Leve l Record
ers Type 2309 and 2317 manual syn
chronizat ion is poss ible because of t he 
very acc ur ate swee p t im ing possib ili
t ies with the Generators . 

Wit h X-Y Rec ord ers, reco rdings can 
be made on linearly or logar ith mica lly 
grad uated paper, irr es pective of which 
type of frequenc y sweep is chosen on 
the Gen erators. Also plotting of for
ward and reve rse frequency sweeps is 
possible and for tape recorder and 
acoust ic investigatio ns the X-Y syn
ch ron izat ion can be delayed between 0 
and 1 s in 10 ms ste ps to coincide with 
t.he a rri val of t he mea sur ed signa l. For 
continu ous monitori ng of measure
ments th e wide choice of sweep rates 
or the Generato rs enable t he X-Y out 
pu t to be use d to con tro l an oscillo
scope. 

~-· ...L 

Fht. Freq. Out 

@) 
5MH.t 

Ext. Sync. In 

1- 10 MH, 

Float Ing 

Vpr. Freq , Out 

@) 
Int. MMCled 

Fig . 8. Th e Fix ed and Variable Freq. Out
pt1ts . plus the Ext. Sy nch. Input 
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Sine Generator 

1049/ 1051 

'---- -~ Volt Meter 
Phase Meter 2432 

2977 

Device under 
~ 

IEE/ IEC Interface 
Cable 

Personal Computer 

••• •.. -, 

Graphic Plotter 
2319 

Amplifie r . FIiter etc., •... . :. 
•:• ••• 

Level or X-Y Recorder 
3207/2308 

Fig. 9. In st rument arrangement for frequenc y response and pha se measurement s on. audi o recording and reproducing equipm ent. Using 
their int ernal memory for precondi t ionin g, th e /0 49 and 1051 Generators can simu lat e a record pich-up, tape head , preamplifier 
equalization networh outpttl etc. 

Auxill iary Outputs 
Suppl ementing the sine-wave and 

noise outputs of the Generators is a 
square wave output. Thi s provide s a 
1 mHz to 200 kHz TTL signa l corre
sponding with the frequen cy set tin g of 
the Generator s which will be found 
ideal for pul se t est ing of elect ron ic 
measuring, recordin g and rep rodu cing 
equipment. 

Also availab le with the Generato rs 
are a fixed frequency (5 MHz) and a 
variab le frequency (5 - 7 MHz /50 -
70 MHz user se lected) outp ut which 
may be used as clock referen ces for 
external equipment . For locking the 
interna l clock of the Generato rs with 
an exte rnal sourc e, a Syn ch. Inpu t is 
provided which accepts a 10 MHz sig
nal or an appropriate sub- harm onic. 
See "Specification s". 

Exa mpl es of Use 

Because of their ult ra high perfor 
mance capabil ity and extre me operat
ing flexibility, the Sine Generators 
Types 1049 and 1051 can be used for a 
very wide range of app licat ions. 

Their wide frequency and dynami c 
ranges, high accurac y, resolution and 
sta bility, plus ext ensive remote con 
tro l possibi lit ies via a sta ndard 
IEEE/ IEC digita l int erface, make 
them an ideal swept freq uency signa l 
source for electronic design and devel
opment work , qua lity control, produc 
t ion test ing and service of a wide 
variety of electrical products. In addi 
t ion, the noise outpu t and compre ssor 
facilities of the 1049 will find exten 
sive ap plications in electro-acou stic 
and building acoustic investigatio ns, 
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Fig. I I . Si mula ted free-field measurem ents on electro-acousti c devices using the noise out
put and St art /Stop fun ction of th e 1049 Generator to creat e rand om noise bursts. 
Using th e 1049 amplitud e sweep, a similar arrangement may be used for measurin g 
th e attack and release tim e of telephon e equipme nt , loudspeailers etc. 

as well as in vibration testing of me
chanical compone nts and st ructur es . 

For use of the 1049 and 1051 as pa rt 
of a much larger measurement sysie m 
Brilel & Kjrer marke ts a ran ge of ana-

logue and digital equipment. The se in 
clud e the Digital Voltmeter Typ e 
2432, Digital Pha se Meter Type 2977, 
Digita l Frequenc y Analyze r Type 
2131, High Res olut ion Signal Anal yzer 
T ype 2033 and Dua l Channe l Signal 



Analyzers T ype 2032 and 2034 which 
are espec ia lly designed for a wide 
varie ty of response meas urements and 
frequenc y ana lyses . For sto rage and 
documen tat ion of results the Digita l 
Cassette Recorder Type 7400, plus 
Grap hics Recorder and Plotter Type 
2313 and 2319 are ava ilable. 

As with the Generators , all the 
digital equipm ent ment ioned can be 
contro lled via a te rminal , personal 
computer or purp ose buil t syste m con-

t roller which features an IEEE / IEC 
interface. Thi s makes them idea l for 
use in laborato ry, produc tion and en
vironm ental test ing where very ma ny 
simpl e as well as complex swep t fre
qu ency per formance tests and calibr a
t ion checks have to be carri ed out 
wh ich a re of a repet itiv e nat ure. H ere 
it is use ful that tests are carri ed out on 
an automat ic basis using a personal 
compute r or syste m cont roller to con
tro l the ent ire test set up. Also, a 
personal compu ter can be used for re-

forma tting measured da ta to produ ce 
a hard copy readou t of freque ncy, 
ph ase and amplitude respo nses etc ., 
with a grap hics reco rder or plotte r. In 
more adva nced syst ems a compu te r 
may be used to decide on whet her test 
resu lts are wit hin accep tabl e lim its as 
well as to diagno se fau lts. 

For furt her deta ils on th e B & K 
equipment men t ioned , please consult 
t he B & K Short-F orm or Maste r Cata 
logues. 

Specifications 1049/1051 
SINE GENERATOR: 
Frequ ency Range : 0.2 Hz to 200kHz. The 
generator can be used at frequencies do wn 
to 0.001 Hz. See "Amplitude Line arity" Spec. 
Frequency Resolution : 0.001 Hz 
Frequency Accuracy : ± 0, 1192 mHz 
Frequency Stability: < 25 ppm from 10 to 
40°C with < 5 ppm ag ing per year 
Harmonic and Spurious Distortion: 

< -96 dB from 20 Hz to 20 kHz 
< - 85 dB from 0,2 Hz to 200 kHz 

Phase and A.M . Noise : < 85 dB in a 200 kHz 
band (exc luding 1 Hz band) centred on carrier 
with 5 V max . output 
Amplitude Linearity: 

± 0.05 dB from 20 Hz to 20 kHz 
± 0,2 dB from 0.2 Hz to 200 kHz 
-3 dB limit - 0,01 Hz with 20 dB/ decade 
attenua ti on slope down to 0,001 Hz 

GENERATOR OUTPUTS : 
Via BNC socke ts on front and rear panel 
Output Voltage: 100 µV to 5 V RMS selec 
table to 3-d igits with ± 0,2% relative attenua
tor accuracy . Output readout based on no
load cond iti on 
Output Imp edan ce: 50 11 
Grounding: Chassis/F loa ting (0, 1 V max.) 

OUTPUT On/ Off: 
Fast : < 0,1 ms rise and decay tim e 
Slow: - 30 ms for raising and suppre ss ing 
outpu t sig nal 60 dB 

AMPLITUDE LEARN : 
1024 amp li tudes can be memor ized withi n 
any given frequency range and late r recalled 
for successive single or repetit ive frequency 
sweeps. Amplitud es may be input numeric ally 
via the front panel pushkeys, digitally via the 
IEEE/ IEC interface or as a voltage input to 
the 1049 compressor. Inc ludes autom atic am
plitude interpo lation between consec utive 
amplitud es input 

FREQUENCY SWEEP: 
Linear / Logarit hmic with or w ithout amplitud e 
weighting via amp lit ude learn functi on 

Sweep Lim its: from 0,2 Hz to 200 kHz , selec
table to 4 digits . In extended range 0,001 Hz 
to 200 kHz lin ear sweep . The limi ts wi ll be 
reached within the reso luti on of the program
med stop frequ ency ± 0,001 Hz 

Sweep Rate: 
Linear : 0,001 Hz/ s to 999,9 kHz /s se lec
tab le to 4 dig its with ± 2· 15 accuracy 
Logarithmic: 0,001 mDec /s to 2,000 Dec/s 
selectable to 4 dig it s with ± r' 5 ± 0,2% 
per Dec/s accuracy 

Sweep Resolution : 
Line ar : < 1 mHz at rate < 4,768 kHz/s or 
< 0.244 Hz at rat e > 4,768 kHz/s 
Logarithmi c: < 1 mHz at rate < 8.089 m
Dec/s or freq uenc ies < 1 kHz. 0,244 Hz 
out side the above l imits 

Sweep Mode s: Up, Down, Up and Down, Sin
gle, Repeti ti ve 1 - 99 tim es and Continuous 
are selec table 
Amplitud e Weighting : 1024 amplitude levels 
ca n be played back duri ng the frequency 
sweep. See "A MPLITUDE LEARN" Spec. 
Sweep Pause: 0,00 to 100,0 s pause between 
repeti ti ve sweeps selectabl e with 10 ms reso
lution or O. 1 % acc uracy whic hever is the 
greates t 
Pause Output: Outpu t may be set "On" or 
"Off" between repeti tive sweeps 
Control Limits: Sweep on may be individu al
ly prese t to reference or any pre set lower and 
upper frequency or amplitude limit dependent 
on sweep type 
Sweep Tim e: Com put es and displays tim e 
for single sweep between particul ar lower 
and upper l imit and sweep rate se lected. 
Minimum sing le sweep time is 8 ms for repe t
itiv e Up/ Down sweeps and 62,5µs for sweeps 
includ ing pause or those in one direction 

LINE DISPLAY: 
40-character, vacuum fluoresce nt , line dis
play w ith 4 di splay fields for entry and stor
age of generator con trol settings. as well as 
simultan eous monitoring of genera tor output 
frequency , output vo ltage, co mpre sso r volt
age, etc. 

TEST PROGRAMME S: 
Non volatil e memo ry for entry, storage and 
reca ll of front panel contro l settin gs. Enables 
9 user-d efined co ntro l sequences to be 
stored and instantly recalled for electronic , 
electro-acous ti c and v ibr at ion test wo rk. 
Memory backup battery enables sto red set
ting s to be retai ned 1 month wit h 8 hours use 
of the Generato rs 

AU XILIARY INPUTS/OUTPUTS: 
Via separate BNC socke ts on rear panel 
Squar e Output: TTL square wave outpu t of 
gene rato r frequenc y fro m 1 mHz to 200 kHz 
Ext . Synch. In: For phase locking intern al 
c lock wi th external signal sou rce 

Input Freq : 10 MHz down to tent h sub-ha r 
-ma nic 
Input Voltage: 0.6 to 30 V Peak-to -Peak 
Tuning Range: ± 100 ppm 
Gr ound: Chass is/F loa ti ng (0, 1 V max) 

Fix. Freq . Out : 5 MHz sine-wave outpu t refe r
ence frequency 

Output Voltage: 0,6 V Peak-to-Peak 
Output Imp edanc e: 200 II 

Var. Freq. Out : User se lected 5 to 7 MHz or 
50 to 70 MHz outp ut depending on generator 
frequency 

Output Voltag e: 0,6 V Peak-to-P eak 
Output Imp ed ance : 25 !! 

Sweep Start : TTL output for tr igger record
ing 

RECORDER INTERFACE : 
Leve l Record er: 7-pin DIN socket prov iding 
remo te co ntrol of start, stop, automa ti c stop 
and pe n lilt 

X-Y Recorder: 8-p in DIN socket prov iding 
remo te contr ol of pen lift and X-deflec ti on 
Voltag e Ramp: o to 10 V fo r X-deflect ion 12 
bit D/ A Conver ter. Acc uracy 10 bit. 200 Hz 
sample frequency 
Ramp Volt age Limit s: 
Lin . or Log. voltage ramp selec tab le for either 
Lin . or Log. frequency sweep 

Li n. Ramp: O to 10 V for any lower or upper 
frequency limit from O Hz to 200 kHz or 
fi xed limit s of O Hz to 200 Hz, O Hz to 2 kHz, 
0 Hz to 20 kHz and O Hz to 200 kHz 
Log. Ramp : 0 to 10 V ramp fo r any lower or 
upper frequ ency lim it from 0,2 Hz to 
200 kHz or fi xed lim its of 0,2 Hz to 200 kHz , 
2 Hz to 2 kHz, 20 Hz to 20 kHz and 200 Hz 
to 200 kHz 
Amp. Ramp (1049 only): 0 V to 10 V for 
any lower or uppe r amp litud e lim it from 
40 to 140 dBµV or fix ed lim it s of 40 to 
100 dB µV, 60 to 120 dBµV and 80 to 
140 dB µV 

Ramp Delay: 0,00 to 1,00 s selec tab le wi th 
reso lution down to 0,0 1 s 
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IEEE/IEC DIGITAL INTERFACE: 
Confor ms to IEEE 488 and IEC 625-1 stan 
dards . Connection int o an IEC interface sys
tem is made using cab le AO 0264 or cable 
AO 0194 and Adap tor AO 0195. Con nectio n 
into an IEEE inter face syste m Is made using 
cab le AO 0265. 
Functions Implemented : Source Hands hake 
(SH 1). Accep tor Handshake (AH 1), Talker 
(T 5), Listener (L 3), Service Request (SR 1 ). 
Remote Local (Rl 1 ). Parallel Poll (PP 0). De
vice Clea r (DC 1 ). Device Tri gger (DT 1 ). Con
tro ller (C 0) 
Data Ouput: Generator frequency , output 
level etc .. plus all front panel control settings 
Remote Control : All func ti ons and inst ru
ment front panel sett ing s can be remot ely 
co ntrolled via the digit al Inter face 
Code : ISO 7 bit code 

GENERAL 
Warm-Up Time : - 20 minut es 

Temperature Range: 
Op eration: 10 to 40°C (50 to 104° F) 

Max. Humidity : 90% RH (non condensing) at 
30°c 
Elec tromagnetic Compatibility: Co mpl ies 
with Class B Device of the American FCC 
Rules 
Power Requ irements: Complies with IEC 348 
Safety Class II 

Supply Voltage: 100; 115; 127; 200; 220; 
240 V AC (50 to 60 Hz) ± 10% 
Consumption: 50 VA 

Cabinet : Suppli ed as Mod el A (light-weight 
meta l cabinet) or Model C (as A but with 
flanges for standard 19 in rack) 
Dim ensions: Metal cabinet. exc lud ing knobs 
and feet 

Heig ht: 177 mm (5,2 in) 
Width: 430 mm (16,9 in) 
Depth : 320 mm (12,6 in) 

Weight : 
Typ e 1049: 11,6 kg (25,5 lb) 
Type 1051: 11, 1 kg (24,5 lb) 

ACCESSORIES INCLUDED: 
1 x Main s Cab le ................................... AN 0020 
1 x BNC Plug .......................................... JP 0035 
1 x 24-pin IEEE Std . 488 

Bus Co nnector Kit... ...................... UA 0814 
2 x 250 mA Fuse ................................... VF 0031 
2 x 500 mA Fuse ................................... VF 0023 

ACCESSORIES AVAILABLE : 
IEC 625-1 to IEEE 488 
Interface Cable (2 m) ............................ AO 0264 
IEEE 488 Inte rface Cable (2 m) ........... AO 0265 
X-Y Record er 
Co ntro l Cable (1,5 m) ............................ AO 0034 
level Recorder 
Co nt ro l Cable (1,5 m) ............................ AO 0035 

Additional Specifications 1049 
NOISE GENERATOR: 
Generator Type: Pseudo Random 
Distribution: Symmetrica l Gaussian ampli
tude distribution up to 4,5 11 

Line Spacing and Sequence Length: 

Upper 
2kHz 

Limit 
20 kHz 200k Hz 

Line 11,37nHz 113,?n Hz 1,137µHZ 
Spacing 

Sequence 
24434 H 

Length 
2443 H 244,3 H 

TOI029GBO 

Spurious Distortion : As for Sine Generator 
+ 12dB 
Spectral Flatness: ± 0,5 dB within freq. range 
Output Voltage: As tor Sine Generator -12 dB 
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Narrow-Band Random Mode : 
Centre Frequency : As fo r Sine Generator 
Noise Bandwidth : 1; 3, 16; 10; 31,6; 100 and 
316 Hz. Actual -3d B bandwidth 4.6% nar
rower than noise bandwidth 
Filter Types : 3-pole Butter worth 

Whit e Noi se Mode: 
Frequency Range Limit s: 
Lowe r: 2; 20 and 200 Hz - 0,5 dB 

1,4; 14 and 140 Hz nois e l imit . 
The actual -3dB lower limit is 
4.6% greater 

Upp er: 2; 20 and 200 kHz - 0,5 dB 
2,8; 28 and 280 kHz noise limit 
The actual -3 dB upp er limit is 
4.6% less 

Fill er Typ e and Ripple: 3-pole Cheb ishev 
, 0.1 dB ripp le 

Pink Noi se Mode: As for White Noise Mode , 
but with -1 0 dB/ decade attenuatio n above 2; 
20 and 200 Hz lower limits 

AMPLITUDE SWEEP : 
Rate: 0,01 to 999 dB / s with resolu t ion down 
to 0.1 dB and r 8 to r 1• accuracy 
Switching: Amp l itude sweep and compress
or regulatio n cause s sma ll tra nsients du e to 
range switching at the following levels: 

Down Sweep : 612.5 µV; 10 mV and 160 mV 
Up Sweep: 1,25 mV; 20 mV and 320 mV 

Sweep limits : Selectab le to 4 digits in whole 
amplitu de range with 0,1 dBµV resol uti on 

COMPRESSOR : 
Sp eed: 0,3; 1; 3; 10; 30; 100; 300; and 
1000 dB /s 
Input Att enuator : 0,10 to 2,50 V accuracy 
1%. 3 digit . 0,01 V resol uti on 
Input Detector: RMS 
Freq . Response : 2 Hz to 200 kHz ± 0,2 dB 
Dynamic Range: More than 126 dB below 
max. leve l 


