
FEATURES: 
• All solid state design 

• Frequen cy coverage 5 Hz to 
10 kHz in one range 

• High stability voltage 
controlled oscillator with no 
moving parts 

• Linear or logarithmic 
frequency sweep, singl e or 
repetitive betwe en 
selectable frequency limits 

• Continuously adjustable 
sweep rates 

• 5 digit LED read-out for 
accurate frequen cy 
indication , 0 , 1 Hz or 1 Hz 
resolution 

• Compressor circuit for 
constant acceleration, 
velocity and displacement 

• O dB static regulation error 

• Greate r than 80 dB dynamic 
range of compressor circuit 

• Automatic frequency 
controlled cross-over, 
option for more cross-overs 

• Built-in compressor meter 

• Wide sele ction of 
compressor speeds, 
frequency controlled or 
constant 

• Lamp ind icati on of sweep 
direction, compressor 
controlling channel, and for 
oscillator in stand -by 
condition 

• Safety interlock on front 
panel switches 
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• Provision for off-line set-up 
of vibration program 

• Linear and logarithmic 
DC ex frequency outputs 

• Si x outputs for controlling 
bandwidth of accessory 
instruments 

• Short-t ime stop of sweep 
and reverse of sweep at 
any fr equency 

• Provision for remote start. 
stop and reverse of sweep 

• Prov ision for parallel 
operation of several Exciter 
Controls in master-slave 
set-ups 

USES: 
• Sweep-sine excitation 

• Multiple vibration exciter 
control 

• Mechanical impedance 
analysis 

-- -

The Exc iter Control Type 1047 is 
designed to give si nuso ida l sweep 
con trol of electro-dynamic vibration 
exciter systems . It pro vides the 
necessa ry frequ ency range and 
programming capabi lities to meet all 
th e latest vibration test spec ifi ca­
tions . 

Description 
General 

The Exciter Control is an al l elec­
tro nic, solid state instrument which 
contai ns a sweep generator section, 
two vibr ation mete r channels with 
common input and meter, and a 
compressor section for maintaining 
constant vibra ti on level at the 
vib ration exciter. 

A frequency co ntrolled cross-over 
facilitates . for examp le , D-A or V-A 
tests to be performed. Additional 
cross-overs , for example for D-A-D -A 
tests, can be provid ed by adding th e 
required number of Vibration Pro­
grammers ZH 0100 (one cross-over 
for each ZH 0100) . 

In Fig .1 is shown a simplified 
block diagram of Type 1047 . 
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Number unlimited 

Generator Sec tion 
The sweep generator section fea ­

tures sweep of a sin usoid in the fre ­
quen cy range 5 Hz to 10 kHz. A buil t­
in frequenc y counter prov ides a fiv e 
digit LED read-out of th e fr eque ncy 
wi th a reso lution of 0 , 1 Hz or 1 Hz 
(push -butt on se lection). 

The frequ ency of th e osci llator is 
pure ly electronica lly controlled from 
either the manual fr equency control 
or th e swe ep generator . Lin ear or 
logarit hmi c sweep modes can be 
selected , or an externa l sweep 
generator may be used if a special 
sweep curve is desire d . 

The built-in sweep generator fea ­
tures singl e or repetit ive fr equen cy 
swee ps with indic ato r lamps for th e 
sweep di recti on . Thr ee lin ear and 
thr ee logarithm ic sweep rate range s 
are provided w ith accurate sweep 
rate adj ustment within each range. 

Upper and low er swee p limit s may 
be preset precise ly by 1 0 turn poten­
tiometers anywhere in th e enti re 
freq uency range. The sweep can be 
stopped and reve rsed at any fr e­
quency, and the sta rt , stop and re­
verse of a swee p may be externa lly 
con tro lled . 
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Fig . 1 . Bl ock diagram of the Exciter Control T yp e 1 047 

If the Exciter Cont rol is sw itched 
to sta nd-by, manually or by an 
automat ic shut -dow n function , the 
sweep stops imme diat ely. When 
switched to operati on again , the 
sweep wi ll continu e as befo re 
stand-by whe n the appropria te UP or 
DOWN button is pressed. Howe ver, 
if desired it is possible to go back to 
th e starting fr equency instead . The 
sweep funct ion is interlo cked so that 
switchi ng during th e test sets th e 
instrume nt to standby . 

The sinusoid al output used to 
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driv e the power ampl if ier and 
vibratio n excite r in a test set-up has 
a signa l-to-noise ratio highe r than 
75 dB. Typica l third harmonic dis­
tortion curv es are shown in Fig . 2 . 

Several spec ial outputs are also 
avai lable. The DC outputs , propor­
tiona l to Lin and Log frequen cy, are 
usefu l for cont rolli ng the paper driv e 
of the Level Recorder Type 230 7 or 
to cont rol an X-Y recorder Type 
2308 . Hig h frequency out puts are 
provid ed for Master Slav e Ope ration 
of th e Track ing Filte r Type 5 716 . 
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Fig .2 . Typical third h arm o ni c distortion at 2 0 dB co mpr essio n 



A constant Level Output Adaptor 
ZM 0100 is available as an option. It 
provide s a con stant 1 V RMS sinu­
soidal voltage following the fr equen­
cy of the Exciter Control. It can, for 
example , be used to synchronize 
Stroboscope Type 4912 or 4913 . 

Vibration Meter Section 
The Exciter Control c0ntains two 

vibrati on met er chann els with com ­
mon input and meter , and an auto ­
matic frequency controlled cross­
over is included . In each chann el th e 
mode and level can be set in ­
dependently . The cross -over point 
can be set to any frequency w it hin 
the oscillator frequency rang e . 

Mor e cross-ov ers can be obtain ed 
by adding external Vibration Pro­
gramm ers ZH 0100 , see Fig .3 . As 
wi th the two channels contain ed in 
Type 1047 . eac h ZH 0100 can be 
set to accel erat ion , velocity or di s­
placem ent. and the level can be ad­
ju sted indep endently. Also th e 
addition al cross-over fr equen cy is 
adju sted from th e ZH 0100 front 
plat e. An y num ber of Vibration Pro ­
gramm ers can be connected facilitat ­
ing any combin ation of accelera t ion , 
velocity and displacement pro ­
gramm ed tests to be perform ed . 
These addi t ion al Vibration Pro­
gr amm ers do not in any w ay in­
flu ence the 104 7 perfo rmance. 

The input to the vibration meter 
section is designed for calibrated ac­
celeration signals of 1,0 mV per 
ms- 2 . The signal from any of the 
B & K acce lerometer s fed through a 
Conditioning Amplifier Type 2626 
will be suitable. 
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Fig .3. The Vibr ation Programm er ZH 0100 
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Fig .4. Compressor speed combinations 

Very accurat e active filter s are 
used to conv ert th e accel eration 
signal to be proportional to velocity 
and displacem ent . In combination 
w ith ZH 01 00 also external filters 
may be inserted to giv e any desired 
frequency weighting . 

Dynamic high pass filters are 
includ ed to avoid low frequency 
noise influ encin g th e measurem ent 
and control of excit er table vibr ation . 
Th e output fr equenc y determines 
w hich filt er is in circuit. In th e veloc ­
ity and displacement modes ad­
diti onal fix ed high pass filt ers ar e 
sw it ched in with slopes of 1 2 dB/ 
octave and 6 dB / octave respecti vely. 

Th e detector is an Av erag e recti ­
fi er. and th e meter is calibr ated in 
Peak acce leration and velocity, and 
Peak-to -Peak displacement. The me­
te r is full y protec ted aga inst over ­
load . 

Compressor Section 
The compr essor section has a 

dynamic rang e of 80 dB . A special 
fe ature is that th e cir cuit has O dB 
stati c regulation error . A separat e 
compr essor meter is includ ed. 

The compr essor speed is con ­
troll ed f rom the generator sect ion by 
light sensitiv e resistor s. Thi s des ign 
allows the compr essor speed to in ­
crease co ntinu ously with exc it ation 
fr equency unt il a pr eset maximum 
li mit , and th en to remain con stant . 

The variou s combin ations of com ­
pre ssor rate (dB/ s per Hz) and ma xi-

mum compressor speed (dB/ s) are 
shown in Fig.4. Constant compres­
sor speeds of 1 0 ; 30 ; 1 00 ; 300 or 
1 000 dB/ s can be obtained by us­
ing a compressor rate of 00 dB / s per 
Hz, see the figure . The compressor 
rates 0,3 ; 1; and 3 dB/ s per Hz can 
be used with any of the selected 
maximum compressor speeds to 
give the desir ed compressor speed 
ch aracteri stic . 

System Protection 
If any of the cont rols invol ved in 

th e servo loop are swit ched during 
th e cour se of a t est programm e. th e 
1047 goes to stand-b y imm ediately . 
Th e Stand -by function suppr esses 
th e output s ignal mor e than 90 dB . 

Pre -Programming 
Th e compl ete vibration te st pro­

gr amme can be set up and verified 
w ithout f eedin g any signal to the 
pow er amp lif ier and vibration ex­
citer . Th e progr amming include s 
vibr ation mod e, level , cro ss-over fre­
quency, sw eep limit s, swe ep speed , 
compr essor speed. and startin g fr e­
quency. 

Vibration Test 
Set-Ups 

A compl ete ran ge of in strum ent a­
ti on fo r both s inu soidal and rando m 
vibra ti on testing is availabl e from 
Br ue I & Kj aer . Thi s includ es Acceler­
ometers . Accelerom eter Preamplifi­
er s. Pow er Amplifi ers, Vibration Ex­
citers. and Ana lyzing Equipm ent . 
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GENERATOR SECTION 

Frequ ency Range : 
5 Hz to 1 OkHz 

Frequ ency Stability : 
± O. 5 Hz for a period of 8 hours under 
maximum specifi ed temperat ure and 
power varia ti ons . Typically ± 0. 1 Hz un­
der stable environme nta l condi tions 

Frequency Displ ay: 
Frequency counter with five digit LED 

read -out Time base O. 5 s. accuracy 
± 0. 1 Hz; or 0.05 s. accuracy± 1 Hz 

Operational Mod es: 
Manual , automatic Lin or Log, and 
externa l 

Swe ep Control : 
Electronic sing le or repetitive with 
indicat or lamps for sweep dir ection. 
Short - tim e stop of swee p at any 
frequ ency . Reve rse of sweep at any 
frequency . Start . stop and reverse of 
sweep may be externa lly controlled . Ex­
ternal sweep by voltage ramp, 0 to 
+ 12V. 1,2mV / Hz(l inear) 

VI BRATION METER SECTION 

Input Ranges : 
Acceleration : 1 O. 1 00 . 1 .Ok and 10 k 
ms-2 ; 5Hz to 10k Hz 
Velocity: 2,5mms - 1; 50Hz to 10kHz . 
25 ms - 1 and 250 mms- 1; 5 Hz to 
1 OkHz . 2.5 ms - 1; 5Hz to 2 kHz 
Diaplacement : 250µm; 15 Hz to 2 kHz. 
2,5 mm; 5 Hz to 1 kHz . 25 and 250 mm; 
5Hz to 200Hz 

COMPRESSOR SECTION 

Regulating Sp eeds: 
Compressor speed increases continuous ly 
w i th osci llato r frequency 
Multiplication factor s: 0,3; 1; 3 and 
., dB/ s per Hz 

Max . Compressor speeds: 1 0. 30 . 1 00. 
300 and 1 000 dB/ s 
Comp ressor speed is kept cons tant when 
selected max. compressor speed is 
reached 

Dynami c Ran ge: 
80dB 

GENERAL 

Temperature Rang e: 
5 to 40 °C (41 to 104 °F) 

Warm -up Time: 
5 m in . 

Power Supply: 
100. 11 5. 127 . 220 . 240V AC. 
50 to 60 Hz, approx . 30 VA 
Complies with IEC 348 Class I 

Electromagnetic Compatibili t y 
Complies with U.S. FCC requir ements for 
Class B Computi ng Device In re spect of 
electromagnetic compat ibility 
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Spee if ications 1 04 7 

Swe ep Limits : 
Upper and lower frequency lim its may be 
prese t in the corresponding position s of 
the SET UP CONTROL by 1 0 turn 
potentiometers . The frequ ency counter 
reads th e limi ts, which can be set 
anywhere in the frequency range. 
Accuracy ± 0,3 Hz or ± 0.5 % whichever 
is greate r 

Sw eep Rates: 
Three Linear and three Logarithmic 
ranges each covering 20 dB cont inuous ly 
adjustab le by calibrated 1 0 turn 
potentiomete r 
Linear Rang es: 
0. 1 to 1 Hz/ s. accuracy ± 5% 
1 to 1 0 Hz/ s. accuracy ± 3% 
10 to 1 00 Hz/ s, accuracy± 3% 
Loga ri t hmi c Rang es: 
O. 1 to 1 oct ./ min. accuracy ± 20 % 
1 to 10 oct ./ min. accu racy ± 10% 
1 0 to 100 oct ./ min , accur acy± 1 0% 
Acc uracy quot ed valid for SWEE P RA TE 
potentiome ter positio ns 1 to 10. Pos i tions 
O to 1 usab le but not cal ibrat ed 

Accu racy : 
4% of meter reading 

Ca lib ration: 
Accele rat ion and veloci ty: peak 
Displacement : peak-to-peak 

Input Senaitivity : 
1 mV per ms - 2 

Reg ulat ion Ac c uracy: 
0 dB static error 

Comp ressor M eter: 
Reading of comp ression O to 80 dB 

Compress or Rectifier : 
Average 

Co m pressor Con t rol : 

Automatic fr equency controlled cross -over 

Cabin et : 
Supplied as model A (lig ht-weight meta l 
cabine t), B (model A in mahogany 
cabine t) or C (as A but with flan ges for 
standard 1 9 " racks) 

Dimen sions (A -Cabinet ): 
Height : 177 mm (7.0 in) 
W idth : 43 0mm (16,9 in) 
Depth : 320 mm ( 1 2. 6 in) 

We ight (A -Cabin et) : 
10. 1 kg (22.2 lb) 

Outputs : 
Fix ed Osc.: 60 kHz sine wa ve, 1 50 mV 
RMS ± 20% . Min . load impedance 10 kO 
Va riable Osc.: 1 20 to 100 kHz sym met r i­
cal square wave. 2 .4 to 5 V peak-to-peak. 
M in . load impedance 10 kO 
DC o: f : 1.2 mV/ Hz (0 to 12 V. Lin and 
Log sweep ). Lineari ty better than ± 1 %. 
M in . load impedance 10 kO 
DC o: log f : 1 V/ octave ± 5% (0 to 12 V. 
Log sweep) . Min. load impedance 1 0 kO 
Bandw idt h Contr ol: Six outp ut s. + 5 V at 
lower and O V at h i9her fr equencies. Shift 
at 1 0. 30. 100. 300 . 1000. and 

• 3000Hz 
Lin ear Output : 5 Hz to 1 0 kHz sine wave . 
Variab le amp li tude O to 1 0 V RMS with 
compressor and / or pote ntiomete r control. 
Min . load impedance 10k0 // 3n F. 
Distortion wi th out compressor < 0.2 % 
for f .; 100Hz . < 0. 1% for f > 100Hz . 
SI N > 75dB 
Constant Leve l Output : Option ZM 
0100 . gives sine wave. 5 Hz to 10 kHz 
follow ing th e freq uency of the Excite r 
Contro l. Constant amplitude 1 V RMS 

Inpu t Imp edanc e: 
> 35k0 

Me te r Rectifier : 
Av erage 

Ef fective A veraging T ime: 
0,3 s 

Lamp Indi cation : 
For compressor controll ing cha nnel 

Manua l of one of the two channels 
Externa l con trol 
Prov ision for connecting Vib ration 
Programme rs ZH 0 10 0 giving one extr a 
cross -over per un it . numbe r unl im ited 

Safety: 
Inte rlock on al l relevant selector s 

Lam p Indication : 
For osc, lla tor in stand-by condition 

Accessori es Includ ed : 
4 BNC plugs J P 0035 
7 7-pin DIN plugs J P 0703 
2 8-pin DIN plugs JP 0802 
1 Banana plug JB 0002 
1 Mai ns cable AN 00 10 
1 630 mA fu se VF 0032 
1 315 mA fus e VF 0042 

Accesso ries Available : 
Vib ration Programmer ZH 0100 
Constant Level Output ZM 0 100 
1.5 m Con trol Cable AO 0035 
0 ,36 m Contro l Cable AO 0042 
(Four AO 0042 inc luded with ZH 0100) 


