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SAFETY CONSIDERAT.IONS 

This apparatus has been designed and tested according to Class II of IEC Publication 
348, Safety Requirements for Electronic Measuring Apparatus, and has been supplied in 
safe condition. The present Instruction Manual contains information and warnings which 
should be followed by the user to ensure safe operation and to retain the apparatus in 
safe condition. Special note should be made of the following: 

APPLICATION OF POWER 

Before each use of the apparatus, check that it is set to match the available mains 
voltage and that the correct fuse is installed. 

SAFETY SYMBOLS 

&. The apparatus will be marked with this symbol when it is important that the user 
refer to the associated warning statements given in the Instruction Manual. 

.1 Chassis terminal .,!. Safety earth terminal ~ Hazardous voltage 

WARNINGS 

Set all instruments to power off before connecting or disconnecting interface cables. 

Whenever it is likely that the correct function or operating safety of the apparatus has 
been impaired, the apparatus must be made inoperative and secured against unintended 
operation. 

Any adjustment, maintenance, and repair of the open apparatus under voltage must be 
avoided as far as possible and, if unavoidable, must be carried out only by trained 
service personnel. 
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type 1053 

Vibration Exciter Control 

USES: • Vibration-meter to select 9 vibration levels for 

• Swept-sine excitation for control of vibration 
complex test programmes 

exciter systems 

• Resonance searching 

• Quality control 

• Environmental testing 

• Prototype testing 

• Automatic calculation of cross-over frequencies 

• Compressor with dynamic range of 1 00 dB 

• Safety-control window to protect the test 
specimen 

• Keyboard and thumbwheel control for easy and 
precise setting of test parameters 

• Fatigue testing using resonance-dwell testing • Step-by-step sequence to guide the user through 
the set-up parameters to simplify operation • Calibration of vibration transducers 

• Mobility measurement 

FEATURES: 

• Digitally controlled sine-oscillator 

• Frequency resolution to 1,19 mHz 

• Instant LED digital display 

• Non-volatile memory for storing four complete 
test set-ups 

• Facility for using ancillary equipment for 
resonance-dwell testing, swept narrow-band 
random noise testing, filtering of vibration signals 
and multi-point test control 

• Outputs for remote control of Level Recorder 
Type 2307 and X-Y Recorder Type 2308 

• Built-in charge preamplifier for direct connection 
of accelerometers and force transducers 

• Synchronized 7 V output for use with stroboscopic 
motion-analyzers 

• Acceleration, velocity, displacement and force 
control with selection of Sl or Imperial units 

• IEEE interface for versatile input and output of 
front-panel settings and vibration measurements 

The Vibration Exciter Control Type 
1053 is a digital instrument for supply
ing a sweeping sine signal to electro
dynamic vibration exciter systems. The 
IEEE interface and frequency resolu
tion to 1,19mHz makes the Type 1053 a 
flexible and highly accurate instrument. 
It forms the basis of an analyzing sys
tem for engineering development, pro
totype testing, quality control, reso
nance-dwell testing and vibration-trans
ducer calibration. 

The instrument is very easy to use - it 
uses a step-by-step sequence to guide 
the user through the test set-up param
eters. The provision of both a direct
entry keyboard and a thumbwheel al
lows the test parameters to be set quick
ly and precisely. Test set-up parameters 
can be stored and recalled instantly 
from any of the four non-volatile memo
ries. 
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General description 
The Type 1053 contains a digitally

controlled generator, a vibration me
ter enabling accurate measurement 
and control of any vibration measure
ment parameter, and a compressor for 
regulating the vibration level. The 
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front panel is divided into these three 
sections, each section containing an 
LED display for use during setting 
and monitoring the vibration test pa
rameters. 
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The charge sensitivity can be finely 
adjusted from the front panel or via 
the interface bus. No. 
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Vibration meter section 

Fig. 1. Vibration-meter LED display showing the selected accelerometer charge-sensitivity 

The vibration meter can control 
nine different vibration-levels across 
the test frequency range. Consequent
ly, complex test programmes, con
forming to IEC 68-2-6 and MIL-STD-
810C, can be performed. For instance, 
the IEC standard requires only dual
parameter control, but the MIL stan
dard requires a more stringent proce
dure involving a larger number of 
cross-overs and multi-parameter con
trol. 

Easy-to-use front panel 
The field -entry system incorporates 

a keyboard, for direct entry of vibra
tion test parameters, and a thumb
wheel for coarse and fine adjustment 
of these settings. Each parameter val
ue is shown on the LED display when
ever the associated key is pressed. A 
front panel set-up sequence leads the 
user through the selectable parame
ters, one at a time, in a logical order. 
Set-up selection can be simplified by 
storing the parameters in one of the 
four front- panel memories, allowing 
instant recall of the required test set
up. Further test set-ups can be stored 
externally, for example by a digital 
tape recorder or desk-top calculator, 
and used to set the front-panel test 
parameters via the IEEE interface 
bus. 

Signal generation 
The generator provides a digitally

controlled sinusoidal output which 
sweeps in frequency between selec
table limits. These limits may be cho
sen within the frequency range from 
1Hz to 10kHz. The minimum selec
table frequency band is 0,3 Hz. Both 
linear and logarithmic frequency 
sweeps are available with selectable 
sweep-rates from 0,001 to 100 Hz/s, 
and 0,001 to 100 oct/min respectively. 
Frequency control may be either auto
matic or manual. 

....------Vibration Meter-----, 

Ext. Filter In/ Out 

Fig. 2. Preamplifier input-connectors and 
sensitivity selection 

2 

Built-in preamplifier 
The built-in charge preamplifier en

ables direct connection of accelerome
ters and force transducers. The vibra
tion-meter LED display showing the 
selected charge sensitivity can be seen 
in Fig. 1. The charge sensitivity is se
lectable at discrete values in the range 
1 to 31,6 pC/ms-2 for accelerometers, 
and is 4 pC/N for force transducers. 
The charge input is particularly suit
able for use with Brtiel & Kjrer force 
transducers and uni-gain® accelerom
eters. 

Any vibration transducer and pre
amplifier combination can be used 
with the controller, by connection 
with the voltage input. The user can 
select either a force or an acceleration 
input sensitivity. 

The instrument is provided with se
lection of either floating- or grounded
input for elimination of ground loops. 
Connection of transducers is made via 
a TNC connector for charge input and 
a BNC connector for voltage input. 
The corresponding sockets and the 
sensitivity values are shown in Fig. 2. 
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The measured vibration level can be 
continuously monitored on the LED 
display, at the touch of a key. It can 
also be displayed on an oscilloscope, 
measuring amplifier or voltmeter by 
using the preamp. output on the front 
panel. 

The Vibration Exciter Control Type 
1053 can automatically calculate the 
smooth cross-over frequencies when 
more than one vibration level is set. 
Alternatively, or in addition, the 
cross-overs may be set directly, which 
is useful when the required test pro
gramme includes steps in the vibra
tion level. Examples of typical tests 
are shown in Figs. 3 and 4. 

Constant acceleration, velocity, 
displacement and force 

A constant level of vibration excita
tion can be attained by using a feed
back signal to the compressor section. 

Constant 
Acceleration 

Cross-overs. 

Frequency 

851819 

Fig. 3. Multi-parameter test-programme control. This test uses four pre-set vibration levels 
requiring three cross-overs which are calculated by the controller 
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Fig. 4. Test programme using steps in acceleration, two pre-set cross-over frequencies and one 
cross-over calculated by the controller 
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Fig. 6. Compressor LED-scale indicating the compression level in decibels 

The controlled vibration-parameter 
can be acceleration, velocity, displace
ment and force. 

Compression levels up to 100dB can 
be attained for producing a constant 
vibration-level across the entire fre
quency range. The compressor regula
tion-speed increases in proportion to 
frequency, at a selectable rate, up to a 
selectable maximum regulation-speed. 

Usable combinations of regulation 
speeds and compression rates are 
shown in Fig. 5. A separate LED-scale 
displays the compression level in deci
bels, and is shown in Fig. 6. If the 
compressor is not used during a test, 
this display will indicate the input lev
el. In this case the measurement will 
be brought into the display range by 
pressing Autorange. 
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Fig. 7. Digital Stroboscope Type 4913 

The compressor has a safety-control 
window around the vibration level 
with selectable limits from 3 to 6 dB. If 
the vibration level violates these lim
its, the instrument will revert to 
stand-by mode. Alternatively the safe
ty control may be switched off. 

In complex tests, using multi-pa
rameter control, the compressor will 
regulate each parameter to maintain 
the programmed level. As a conse
quence, at the cross-overs there may 
be a step in the vibration level. For 
this reason the Vibration Exciter Con
trol Type 1053 incorporates a cross
over safety function to avoid safety 
limit violation at the cross-over fre
quencies, which would result in test 
abortion. 

Automatic stroboscope control 
A constant output of 7 V is provided 

at the two fixed outputs. Both of these 
provide the control signal for a strobo
scopic motion analyzer, allowing visu
al examination of vibratory motion. 
The Brtiel & Kjrer Digital Stroboscope 
Type 4913 enables vibratory motion to 
be frozen or offset to provide slow mo
tion examination of the structure un
der test. The Type 4913 is shown in 
Fig. 7. 

Interface 
A digital interface, conforming to 

IEEE 488 and IEC compatible, caters 
for complete remote-control of the 
Type 1053, for example from a desk
top calculator. Set-up parameters or 
complete test results may be docu
mented or stored. The stored data can 
then be used to set-up the front panel 
of the 1053 at a later date. The Brtiel 
& Kjrer Digital Cassette Recorder 
Type 7400 is particularly suitable for 
this purpose. 

For documentation of test-runs, the 
Brtiel & Kjrer Graphics Recorder 
Type 2313 can print out sets of fre
quency, generator level and meter lev-

3 



~--------------------------Interface--------------------------~ 

Auxiliary Level Recorder X-Y Recorder 

Briiel & Kjaer 

Serial No. i 2 Jo ~ 46 
Made In Denmark 

Fig. 8. IEEE interface- and output-connections 
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Fig. 9. Generator-input and -outputs 
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el at periodic intervals. It can also 
print out the test parameter values. 

DIN sockets are provided for use 
with Level Recorder Type 2307, X-Y 

AO 0087 

AO 0231 

Not used 
"0 ": IEEE Format "1 ": Spec. Format 
"0": SR3=LF /1. EOI "1": SR3=ETX A EOI 

A5 (MSB)} -
A4 • Device 
:~ Address 

A1 {LSB) 

Recorder Type 2308 and other auxilia
ry equipment. These sockets are 
shown in Fig. 8. 

Generator outputs 
Two constant-voltage outputs with 

0° and 90° phase are available for use 
with a multiplier. The multiplier can 
output the real- and imaginary-parts 
of a response signal for producing Ny
quist plots. The 200kHz fixed-oscilla
tor and 200-240 kHz variable-oscilla
tor output provide the necessary sig
nals for frequency tuning a tracking 
filter, for example the Brtiel & Kjrer 
Slave Filter Type 5888. The control 
signal for a power amplifier is avail
able from the 0-10 V outputs situated 
on the front and rear panels. The rear
panel generator input- and output
connectors are shown in Fig. 9. 

Control Signal 

Vibration Exciter Control 
1053 

Power Amplifier 
2707 

Vibration Exciter 
4801 + Head 

870420 

Fig. 10. Instrumentation for swept-sine testing and motion analysis of a test object 
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--Fig. 11. Slave Filter Type 5888 

Use with other 
instruments 

Swept-sine excitation 

-

Swept-sine excitation is used for 
resonance searching in engineering de
velopment, prototype testing, environ
mental testing and transducer calibra
tion. This testing technique uses sinu
soidal vibration which changes in 
frequency between certain limits at a 
pre-determined sweep rate. 

Resonances of the test object and 
exciter system cause the power sup
plied to the exciter to be frequency 
dependent. Consequently, the signal 
must be automatically adjusted if a 
constant level of vibration is to be 
maintained. This is achieved by using 
a control accelerometer, mounted on 
the exciter table or test specimen, in a 
servo-loop to provide a feedback sig
nal to the compressor section of the 
controller. The compressor regulation 
speed is chosen according to the ex
pected Q-values of the system reso
nances and the sweep rate used during 
the test. 

An instrumentation set-up for 
swept-sine testing is shown in Fig. 10. 
The Digital Stroboscope Type 4913 is 
used for analyzing the vibratory mo
tion of the test object. The Accelerom
eter Type 4384 is used to provide a 
feedback signal to the Type 1053 for 
compressor regulation of the vibration 
level. 

Filtering vibration signals 
Erroneous regulation of the com

pressor can be caused by harmonics 
and noise. By using a tracking filter 
with the controller, the feedback sig
nal is assured free from noise and con
trolled by the excitation frequency 
alone. 

The Brtiel & Kjrer Slave Filter Type 
5888 is especially designed for use 
with the Type 1053. It is a two-chan
nel slave filter, enabling simultaneous 
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filtering of the control and response 
signals. 

Response 
Signal 

Accelerometer e.g. 4383 

-----~· 

AO 0127 

Measuring 
Amplifier 

2610 

X-Y Recorder 
2308 

AO 0087 

Vibration Exciter 4801 
+Head 

Power Amplifier 
2707 

870421 
Band-pass filter bandwidths provid

ed are 3, 10, and 30%; selection is by 
remote control from the Type 1053. 
The Slave Filter Type 5888 is shown 
in Fig. 11. 

Fig. 14. Instrumentation for mobility measurement 

Resonance dwell testing 
One principal application of sine ex

citation is fatigue testing, which in
volves continuous vibration testing at 
constant, discrete frequencies. Howev
er, the repeated stressing of a test 
structure changes the resonance fre
quencies during the test, due to 
changes in the structure's material. 

Resonance-dwell testing enables 
continuous testing of an object at a 
particular resonance. At resonance, 
the phase angle between the input 
force and the response acceleration is 
90°. For a small change in the reso
nance frequency, there will be a large 
change in the phase angle. Conse
quently, monitoring the change in the 
phase angle is a more accurate method 

of tracking the resonance frequency 
than monitoring the maximum ampli
tude of the response. 

The Resonance Dwell Unit Type 
5885 will activate the frequency sweep 
of the controllers, such that it in
creases or decreases the generator fre
quency, to maintain a constant phase 
angle between the force and accelera
tion. The Resonance Dwell Unit 
tracks the resonance frequency by 
means of a phase-locked loop. The in
strument is shown in Fig. 12. 

An instrumentation set-up for reso
nance-dwell testing is shown in 
Fig. 13. A Force Transducer Type 
8200 measures the input force and 
supplies the input force signal to the 

Response 
Response Signal Accelerometer e.g. 4384 

AO 0038 

Input 
Force 
Signal 

Resonance Dwell 
Unit 5885 

AO 0034 

Channel 2 I Channel 1 
Input A Input 

' I Remote 
WL 0658 I Control 

Vibration Exciter Control 
1053 

AO 0087 

Charge 
Amplifier 

2635 

AO 0231 

Input 
Force 
Signal 

Vibration Exciter 
4805 

Power Amplifier 
2707 

870422 

Fig. 13. Instrumentation for resonance-dwell testing 

controller charge input. This enables 
compressor regulation of the excita
tion force by means of a feedback 
loop. The regulated force signal is sup
plied to the channel 2 input of the 
Resonance Dwell Unit. 

An Accelerometer, for example the 
Type 4384, measures the frequency re
sponse of the test structure. The re
sponse signal is conditioned by the 
Charge Amplifier Type 2635 and is 
supplied to the channel 1 input of the 
Type 5885. This channel uses an inter
nal compressor circuit for accurate 
phase measurement by the Resonance 
Dwell Unit. 

The Type 5885 remotely controls 
the frequency sweep up and down 
functions of the 1053. The resonance 
dwell system searches for a resonance, 
using a downward sweeping frequency 
signal. On resonance detection, the 
Type 5885 will lock the 1053 generator 
frequency to the detected resonance 
frequency to enable continuous excita
tion of the test structure resonance. 

Mobility measurement 
An instrumentation set-up for mo

bility measurement is shown in 
Fig. 14. The input force to the test 
object is controlled by using the Force 
Transducer Type 8200 to provide the 
feedback signal to the compressor. 
The acceleration of the test object is 
measured using an Accelerometer 
Type 4383 for supplying a signal to 
the X-Y Recorder Type 2308 for hard 
copy of the frequency response. Be
cause the input force is controlled, the 
frequency response directly represents 
the system's accelerance. 

5 



Multi-exciter testing systems 
The modal parameters of large scale 

objects can be found by using several 
vibration exciters operating in paral
lel, each being driven by an individual 
power amplifier and a common con
troller. These arrangements are 
known as multi-exciter systems. The 
exciters are controlled such that after 
their force amplitudes and phases 
have been adjusted, and when sinusoi
dally excited, the system will produce 
only one mode of vibration in the test 
structure. 

An example of a multi-exciter sys
tem is shown in Fig. 15. It can be ex
panded to include any number of ex
citer and accelerometer channels. All 
instrumentation below the structure 
constitutes the excitation part of the 
system, while that above the structure 
is for data acquisition, processing and 
analysis of results. 

Due to the large number of instru
ments used in the set-up, automatic 
system control is desirable although 
manual operation is possible. Auto
matic control can be achieved by using 
a digital system-controller, for exam
ple a desk-top calculator. The ampli
tude and phase of the force applied to 
the test structure must be accurately 
controlled by a controller with high 
frequency resolution. A suitable con
trol signal can be supplied by the Vi
bration Exciter Control Type 1053, via 
a power amplifier and a level/phase 
controller. 

Narrow-band random noise 
testing 

Narrow-band random noise testing 
can be used to simulate real environ
ments in which the excitation is by 
random vibration confined to a narrow 
frequency band. Such environments 
can be caused by mechanical filtering 
and resonance amplification of broad
band random noise resulting in nar
row-band random noise. 

~-------.~----~ • . ., . 
~~ ** 

Fig. 16. Narrow Band Random Noise Unit 
Type 5887 
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Fig. 15. Instrumentation for multi-exciter systems 

The Narrow Band Random Noise 
Unit Type 5887 converts the Vibra
tion Exciter Control Type 1053 to nar
row-band random noise controllers. 
The noise bandwidth is selectable 
from 3Hz to 1000Hz; selection is by 
remote control from the Type 1053. 

The narrow-band random noise pro
duced by the Type 5887 has a Gauss
ian distribution of the peak-amplitude 
probability. Together, the 5887 and 
1053 can perform a swept narrow
band random noise test. This type of 
test will simulate the properties of the 
vibration experienced in the real envi
ronment, enabling investigation into 
fatigue failure while maintaining the 

economic benefit of sinusoidal excita
tion. The Type 5887 is shown in 
Fig. 16. 

Multi-point test control 
When testing large or complex test

objects, it is advantageous to use sev
eral accelerometers to provide the 
control signal for the feedback loop. 
To simplify this, a signal selector 
should be used. 

The Control Signal Selector Type 
5686 will select the highest, lowest or 
mean vibration level from 6 input 
channels, for use as the compressor 
control signal. The sampling time is 
equal to the time period of the vibra-
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Fig. 17. Control Signal Selector Type 5686 

tion frequency. The instrument is 
shown in Fig. 17. 

A set-up for multi-point testing is 
shown in Fig. 18. Four accelerometers 
measure the vibration in the structure 
at four points of interest. After condi
tioning by Charge Amplifiers Type 
2651, the control signals are input to 
the Type 5686 which then supplies the 
selected signal to the compressor sec
tion of the 1053. 

FREQUENCY GENERATION: 
Frequency range: 1 Hz to 10kHz. 
Frequency resolution: 1,19 mHz. 
Frequency stability: <25 PPM drift (5 to 
40°C), <5PPM aging per year. 
Frequency display unit: Hz, including 0 to 3 
decimals. 
Frequency control: manual, automatic or via 
the interface bus. 

SWEEP: 
Sweep modes: linear or logarithmic with 
start, stop and feverse at any frequency. 
Sweep count: sweep total is selectable from 
1 to 9999, or may be continuous (display in
cludes elapsed number of sweeps). 
Sweep limits: selectable upper and lower 
sweep limits having 0,1 Hz display resolution; 
the upper limit must exceed the lower limit by 
0,3Hz. 
Sweep rate: 0,001 to 100 Hz/s (lin) 
0,001 to 100oct/min (log) 
.3 digit resolution. 

VARIABLE OUTPUT (low frequency): 
0 to 10 V RMS, amplitude controlled manually, 
by the compressor or via the interface bus. 
Output level: displayed in dB relative to 10V 
RMS In operate (1 V RMS in operate -20 dB) 
with 0,1 dB resolution. 
Amplitude linearity: ± 0,1 dB (1 Hz to 
10kHz). 
Harmonic and spurious distortion: 
<-54dB. 

Sampling 
Frequency 
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1053 2708 + Head 
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Fig. 18. Instrumentation for multi-point control testing 

The Vibration Exciter Controls 
Type 1053 is supplied in a lightweight 
metal cabinet (model A), or in the 
same cabinet with flanges for 19" rack 
mounting (model C). 

Specifications 1 053 
Signal/noise: > 5 dB at output level of 
-100dB. 
Max load: 1 0 kQ/3 nF. 

FIXED OUTPUT (low frequency): 
10 V peak - two outputs with 7 V RMS ampli
tudes and 90° phase difference. 
Phase shift accuracy: ± 1 ° (1 Hz to 1 kHz), 
±5° (1HZ to 10kHZ). 
Signal/noise: > 54 dB. 
Max load: 10k!l/1 nF. 

FIXED OSCILLATOR OUTPUT (high fre
quency): 
200kHz squarewave (open collector TTL). 

VARIABLE OSCILLATOR OUTPUT (high fre
quency): 
200 to 240kHz squarewave (open collector 
TTL). 

PREAMPLIFIER INPUTS: 
Voltage: BNC connector on rear panel. 
Input impedance: 1 MQ. 
Charge: TNC connector on rear panel, suit
able for use with B & K force transducers and 
uni-gain® accelerometers. 

INPUT SENSITIVITIES: 
Vibration: 1 mV/ms-2, 1 pC/ms-2, 

3,16pC/ms-2, 10pC/ms-2, 31,6pC/ms-2• 

Force: 1 mV /N, 4 pC/N, 
all charge sensitivities can be adjusted + 5 to 
-8%. 

Further detailed specifications of 
Brtiel & Kjrer instruments Type 5686, 
5885, 5887 and 5888 are available in 
individual System Development 
sheets. 

Input Sensitivity Maximum Input 

4pC/N 3,16 x 104 pC peak 
1 pC/ms-2 1 x 104 pC peak 
3,16 pC/ms-2 3,16 x 104 pC peak 
10pC/ms-2 1 x 105 pc peak 
31,6 pC/ms-2 3,16 x 105 pC peak 
1 mV/N 10V peak 
1 mV/ms-2 10V peak 

T01488GBO 

MEASUREMENT RANGES: 
Acceleration: 0,1 to 9 990 ms-2 peak (1 Hz to 
10kHz). 
Velocity: 0,1mms-1 to 9,99ms-1 peak. 
Displacement: 10~m to 99,9mm peak-to
peak. 
Force: 0,1 to 7900N peak (1Hz to 10kHz). 
The frequency limitations for the velocity and 
displacement ranges are shown on page 8. 

PREAMP OUTPUT: 
Sensitivities: +5%, -8% (in accordance with 
input sensitivity adjustment). 
Vibration: 1 mV/ms-2• 

Force: Direct 1 mV /N, Charge 1,26 mV /N. 

METER RECTIFIER: 
Type: RMS. 
Dynamic range: 50dB (including 10dB top
factor range). 
Time cons1ant: 0,3, 1, 3, 10s (controlled by 
generator frequency or direct setting). 
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LOG DC OUTPUT: 
0 to 10V (200mV/dB). 

EXTERNAL FILTER IN/OUT: 
8-pin DIN socket for connection to a slave 
filter. 
Overall Accuracy: 4%. 

COMPRESSOR: 
Dynamic range: 100 dB. 
Rectifier: RMS. 
Regulation speed: 0,1 to 1000dBs- 1 (in
creases in proportion to frequency up to the 
maximum speed). 
Maximum speed: 1, 3, 10, 30, 100, 300, 
1000dBs-1• 

Rate: 0,1 - 0,3 - 1 - 3 dBs-1/Hz or off. 

TEST PROGRAMME CONTROL: 
Profile: constant force or constant 
acc/vel/disp, programmed in any combina
tion with up to eight frequency controlled 
cross-over points. 
Cross-over frequencies: internal calculation 
of cross-over frequencies or direct setting -
cross-over frequency separation must be 
> 7% of the lower cross-over frequency. 

SAFETY CONTROL: 
At the transition to operate, control set-up 
compatibility is checked - error indication is 
given for incompatibility. 
Safety limits: 3, 4, 5, 6 dB or off - indepen
dent setting of upper and lower limit. 
System start-up: selectable max output level 
and attenuated operating level of - 20 dB. 
System shut-down: 20 dB per period of fre
quency signal. 

DIGITAL INTERFACE: 
Conforms to IEEE 488 and lEG 625-1 stan
dards. 
Functions implemented: 
source handshake SH 1 
acceptor handshake AH 1 
talker T 5 
listener L 3 
service request SR 1 
remote local RL 1 
parallel poll PP 0 
device clear DC 1 
device trigger DT 1 
controller C 0. 
Data output: generator frequency, generator 
level, meter level and number of elapsed 
sweeps. 
Remote control: input and output of front 
panel set-up (manually or remotely con
trolled) via the digital interface. 
Code: ISO 7 -bit code. 
Status: besides the service request status 
byte, an error code can be output to give 
further information in case of an abnormal 
event. 

AUXILIARY: 
Serial interface used to control setting of 
auxiliary instruments. When connected these 
act as an expansion of the front panel , both 
manually and remotely controllable. 

RECORDER INTERFACE: 
X-Y Recorder: remote control of pen, 
up/down and X-deflection (0 to 10 V lin or log 
de output). 
Lin: 0 V at lower sweep limit and 1 0 V at upper 
sweep limit. 
Log: OV at 1Hz and 10V at 10kHz (2,5V/de
cade). 
Level Recorder: remote control of start , 
stop, automatic stop and pen lift. 
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POWER REQUIREMENTS: 
Power supply: 100, 115, 127, 200, 220 or 
240 V AC ± 20%, 50/60Hz. 
Consumption: 42 VA approx. 
Fuse requirements: 200 mA (200 to 240 V), 
400mA (100 to 127V). 

ENVIRONMENTAL: 
Safety: complies with lEG 348 Safety Class II . 
Operating temperature: + 5 oc to + 40 oc 
(+ 41 ° 17 to 104 ° F). 
Storage temperature: - 25 o C to + 70 o C 
(- 13 °F to 158 °F). 
Humidity range: 90% RH (non-condensing at 
30 °C). 
Electromagnetic compatibility: complies 
with requirements for Class B computing de
vice of American FCC (Federal Communica
tion Commission) rules. 

GENERAL: 
Cabinet: supplied as model A (lightweight 
metal cabinet) or C (as A but with flanges 
Type KS 0023 for 19 in racks). 
Height: 133 mm (5,2 in). 
Width: 430mm (16,9in). 

100 

Frequency 

1 kHz 

Depth: 320 mm (12,6 in). 
Weight: 10kg (221b). 

ACCESSORIES INCLUDED: 

10kHz 

85181611 

1 Accelerometer ........................ .. .. .... Type 4371 
1 mains cable ............... .......................... AN 0020 
1 UNF to TNC cable .............................. AO 0231 
2 spare fuses .. ................. .. ............ .. ........ VF 0012 
3 spare fuses ............................. .............. VF 0039 
1 8-pin DIN plug ......................... ... ......... . JP 0802 
1 7-pin DIN plug ... .. ... .......... .... ........ ... ..... JP0703 
1 6-pin DIN plug ...................................... JP0606 
3 BNC plugs ......... .. .............................. .... JP0035 
1 IEEE bus connection kit.. ............... ... UA 0814 

ACCESSORIES AVAILABLE: 
Resonance Dwell Unit... .. .................. Type 5885 
Control Signal Selector ..... .. ............. Type 5686 
Narrow Band Random Noise Unit .. Type 5887 
Slave Filter ..................... ......... ....... ... .. Type 5888 
Rack mounting flanges ...................... .. .. KS 0023 
IEEE 488 interface cable (2m) ...... .. ..... AO 0265 
25-pin IEC625-1 to IEEE488 in-
terface cable (2m) ... .. ............................ A00264 



2.1. FRONT PANEL 

Digital Interface 
Controls 

Generator 
Section 

2. CONTROLS 

Compressor Vibration Meter 
Reset Section Auto Range Section 

Measurement Set-up Controls 

Sweep & Output 
Controls 

Fig. 2.1. Vibration Exciter Control Type 1053- front panel 

2.1.1. Measurement set-up controls 

Field Entry: 

The Vibration Exciter Control Type 1053 has two multi-digit LED dis
plays, which display the instantaneous value of any generator, com
pressor or vibration-meter parameter chosen using the appropriate 
key. Pressing a parameter key, when the instrument is in stand-by 
mode, enables use of the field entry system (keyboard or thumbwheel) 
for setting the selected parameter value. The 1053 includes a memory 
for storing four complete test-programmes (front panel settings) with a 
sequential set-up guide for the selected front panel. 

A thumbwheel for adjustment (up or down) of the selected parameter 
value indicated on the associated LED display. The adjustment sensi
tivity of the thumbwheel is automatically set to be compatible with the 
selected parameter range. 

A keyboard consisting of the numerical keys ("0" to "9", "·" and 
"CLR"), and the four ENTER keys. The numerical keys are used to set 
the numerical value of the selected parameter, in the Echo field (on the 
generator display). Once a value has been selected, the Echo LED on 
the generator display will flash. 

The "CLR" key is used to clear the echo field. Alternatively the 
thumbwheel can be used to delete all but the first digit of the numeri
cal value, or to increase the value by factors of ten. 
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Front Panel Set-up: 

Reset: 

10 

e Entry Disabled 

Fig. 2.2. Field-entry keyboard and thumbwheel 

Once a value has been set in the echo field, one of the four ENTER 
keys must be pressed to set the selected parameter value to the echo 
field value raised by the exponent of the associated ENTER key. 

Any attempt to set a selected parameter to a value outside the speci
fications will result in setting the parameter to its limit value. 

If entry of a parameter value is not allowed, the Entry Disabled LED 
(on the right of the Field Entry keys) will flash indicating that the se
lected value cannot be changed. 

Two keys on the left of the Field Entry controls (refer to Fig. 2.3). 

"No": Sets the front-panel to the test set-up in 1 ,2,3 or 4. Pressing 
"No" for a second time switches between "Field Entry Enable" and 
"Disable". The Entry Disabled LED will light when entry is disabled. 

"Parameter": Selects the set-up sequence for step-by-step guidance 
through the test parameters. Pressing the key selects the "First" pa
rameter, whose LED will light, and causes the "Parameter" LED to 
flash. Consecutive pressing of the key will select the "Next" parameter 
according to the set-up sequence. When an auxiliary instrument is 
connected to the 1053, the set-up sequence will automatically include 
the associated special parameter(s). The LED display will show the 
parameter number and the actual parameter value with the Aux. LED 
(on the generator display) lit. Other special parameters can be se
lected using this key, refer to section 7.2 for further description of the 
special parameters. 

Single key on the left of the compression meter (refer to Fig. 2.4). It is 
pressed together with the required numeral to reset the controller to 
the following conditions: 

"Reset 0": Has the same effect as switching the instrument "Off" and 
then switching the instrument "On" again. 

"Reset 1" to "4": Sets the front-panel test set-up to the set-up condi
tions stored in the selected front panel. 

"Reset 5": Sets the actual front panel to default values. Refer to sec
tion 7.3 for further details of the default values. 



2.1.2. Generator section 

Sweep: 

Generator: 

,...------- Sweep r-Generator--, 
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Log. 
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,...----Digital Interface---.., 
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r-Front Panel Set-up-, 
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-------- • ___ ~~ r-- Remote 

Field Entry 
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Fig. 2.3. Generator keys and display 

First 

Next 

"Rate": Selects the frequency sweep rate. Press the key to switch be
tween "Lin." and "Log." sweep rates. 

"Count Total· Elapsed": Selects the number of frequency sweeps re
quired for the test programme and simultaneously displays the number 
of sweeps which have elapsed. The range for the total number of 
sweeps is from 1 (plus the number of elapsed sweeps) to 9999, or the 
test can be continuous (by setting a value of 10 000, or more). The 
elapsed number of sweeps is reset when the total number of sweeps is 
changed using the keyboard. It cannot be changed by using the 
thumbwheel. 

"Limits": Selects the lower- and upper-frequency sweep limits. These 
are selectable in the range from 1 Hz to 10kHz with a minimum sweep 
range of 0,3 Hz. Press the key to switch between the "Lower" and 
"Upper" limit. 

"Cross-overs": Selects the vibration meter cross-over frequencies. By 
consecutively pressing the key, each cross-over frequency is set in 
turn. The number of cross-overs (0 to 8) is determined by the number 
of vibration levels used in the test (refer to section 2.1.4). The fre
quency range for the cross-overs is from 1,1 Hz to 9999,6 Hz. The 
smooth cross-overs can be calculated and set by pressing the key for 
approximately 2 seconds. 

"Level": When in stand-by mode, it selects the programmed level. 
When in operate mode, it displays the actual generator output level 
(controlled manually or by the compressor). The range is from -1 00 to 
0 dB relative to the maximum output capability. 
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2.1.3. Compressor section 

Reset 

II 

Compressor: 

12 

"Frequency": Selects the generator frequency. The range is from the 
lower-sweep limit to the upper-sweep limit. Press the key consecu
tively to switch between a zero, one, two and three decimal display. 
The frequency resolution is 1,19 mHz and consequently if a three deci
mal frequency-display is selected, approximately every sixth last-digit 
will not be displayed. 

100 80 60 dB 40 20 0 Compr. 
I ' I I I I I I I ' I I ' I I I I . I I I I I ' I I A 
I I ! j I I I ! I I ! l I I I I I I I I I I l 1 

Auto Range 

25 20 15 dB 10 5 0 Vibr.level -

.....--------Compressor--------, 
Safety Limits Rate Max. Speed On/Off 

Lower 

Upper 

- - - -

"--- '--

Fig. 2.4. Compressor keys and meter 

"Safety Limits": Selects the lower and upper safety limits to the com
pressor safety window around the vibration test level. Press the key to 
switch between the "Lower" and "Upper" limits. The safety limits may 
be selected in the range from 3 to 6 dB, or alternatively the safety 
window may be switched off by entering a value greater than 6. On 
limit violation, the safety control disables the generator by smoothly 
attenuating the drive signal. This automatically sets the 1053 to stand
by mode. The safety window can be momentarily switched off at the 
cross-overs (refer to section 7.2). 

"Rate": Selects the compressor regulation rate, measured in dBs-1 /Hz. 
The regulation speed increases in proportion to frequency. This pa
rameter controls the rate at which the regulation speed increases. The 
selection range is 0,1 - 0,3 - 1 - 3 dBs-1 /Hz, or the rate can be 
switched off so that the regulation speed is set according to the maxi
mum speed at all frequencies. To switch off the compressor rate, enter 
a value greater than 6 dBs-1 /Hz. 

"Max. Speed": Selects the maximum regulation speed. The selection 
range is 1, 3, 10, 30, 100, 300 and 1000dB/s. 

Refer to section 6.2 for considerations governing the choice of com
pressor speed. 

"On/Off": Selects the mode for controlling the level of the generator 
output. This can be controlled either manually or by the compressor. 
This key is disabled during operation. 



2.1.4. Vibration meter section 
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I 

Disp. 
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Fig. 2.5. Vibration-meter keys and display 

"Input Sens.": Used to display the input sensitivity. The sensitivity is 
set to the value selected using the input sensitivity selector on the rear 
panel. All charge sensitivities can be adjusted by + 5 to -8% by using 
the thumbwheel. 

"Set Levels": Selects the "Max. No." of vibration levels to be used in a 
test. Once the number of levels (and consequently the number of 
cross-over frequencies) has been set, the key is pressed to set "Level 
1 ". Consecutive pressing of the key enables setting of each level in 
turn. "Function" is used in conjunction with "Set Levels" to set the 
required control function (A, V or D). When setting velocity or dis
placement, the levels must be compatible with the measurement fre
quency-limits specified in chapter 1. Any attempt to run a test using 
set levels which violate the specifications will result in an error mes
sage. Refer to section 7.1 for further details of the error messages. 

"Measured Level": Used to display the vibration or force level mea
sured by the transducer connected to the Voltage or Charge Input on 
the rear panel. Special parameter 01 can be used to change the mea
surement parameter units (from Sl to imperial, or vice versa). 

"Function": Switches between "Acceleration", "Velocity" and "Dis
placement" when setting the vibration levels or when measuring vibra
tion. This function is disabled during a test. If the function is changed 
during a vibration measurement and "Measured Level" is selected, 
then the measured vibration level will be autoranged. 

"Preamp. Output": Provides an output directly from the preamplifier 
before the charge sensitivity adjustment stage, for monitoring the con
trol signal. Refer to the specifications in chapter 1 for the sensitivity 
selection. 

A single key on the right of the compression meter. It sets the vibra
tion-meter measurement range in accordance with the input level. This 
function is only possible when "Measured Level" is selected and the 
compression meter indicates the vibration level. 
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2.1.5. Sweep and output controls 

Generator Output: 

Sweep Control: 

14 

r--: Sweep Control ---, ,...----Generator Output------, 
Stop Down Up Stand-by Operate Operate 0- 10 V 

-20dB 
------ ------

• 
-- -- -- , __ -- , __ 

Reset Reset 
LLF ULF 

I I 

Fig. 2.6. Operating keys and output connection 

"Operate": Initiates a test (when compressor is "On") with all test pa
rameters set according to their selected values. If the test parameters 
are not compatible with the measurement ranges given in the speci
fications, an error message will result (refer to section 7.1 for further 
details). When the compressor is "Off", the generator output is set to 
the programmed level. 

"Operate -20 dB": Performs the same function as "Operate", but the 
maximum generator-output voltage is limited to 1 V RMS. Each "Set 
Level" is reduced by 20 dB during the test. 

"Stand-by": Interrupts the sweep and smoothly attenuates the genera
tor output to the full compression level i.e. -120 dB. The controller will 
automatically revert to stand-by mode once the total number of 
sweeps have elapsed, or on violation of the safety limits. In this case, 
the Sweep "Count Total· Elapsed" or Compressor "Safety Limits" 
LED will flash to indicate the cause of the test interruption. 

"0-10 V": A BNC socket used to connect the generator output signal to 
a vibration exciter via a power amplifier. The output level is continu
ously variable from 0 to 10 V RMS, the amplitude being controlled ei
ther manually or by the compressor. This socket is duplicated on the 
rear panel. 

"Up": Starts an upward frequency sweep when the generator is in op
eration. When in stand-by mode with Generator "Frequency" selected, 
it sets the generator frequency to the sweep upper-limit. 

"Down": Starts a downward frequency sweep when the generator is in 
operate mode. When in stand-by mode with Generator "Frequency" 
selected, it sets the generator frequency to the sweep lower-limit. 

"Stop": lnterupts the sweep to hold the frequency at the actual gen
erator frequency. Press "Up" or "Down" to continue the sweep. 



2.1.6. IEEE digital interface 

Digital Interface: 
(Fig. 2.3) 

2.2. REAR PANEL 
(Fig. 2.7) 

"Output": Initiates transfer of data over the digital interface (Talk Only 
mode). Single parameters, whole test set-ups or dynamic data can be 
transferred. During data transfer the "Output" LED will light. When the 
output of data has finished, the Talk Only mode will be reset and the 
"Output" LED will extinguish. Transfer of Talk Only data can be inter
rupted by pressing the "Output" key for a second time. If the key is 
pressed for a third time a new output is initiated. 

"Input": Puts the generator into Listen Only mode for input of test 
parameter data over the digital interface. During input of data the "In
put" LED will light. The Listen Only mode can be interrupted by press
ing the key for a second time. 

"SRQ/Addr.": Requests service from a controller. This function must 
first be enabled by the controller. Otherwise, when the key is pressed 
the IEEE bus address is displayed for about two seconds. 

"Remote": An LED which will light when the generator is remotely con
trolled via the digital interface. Local control may be regained by 
pressing one of the parameter selection keys, providing the Local 
Lock Out is not active. 

Refer to section 4.2 and chapter 5 for further information about the 
use of the Digital Interface. 

Fig. 2. 7. Vibration Exciter Control Type 1053 - rear panel 

2.2.1. Mains power & grounding 
(Fig. 2.8) I 

Power On/Off: 

Mains Voltage: 

Mains switch for applying the mains supply to the instrument. 

Mains voltage selector (which also contains a slow-blow fuse) for oper
ation of the Vibration Exciter Control from a 100, 115, 127, 200, 220 or 
240 V ( ± 20%) single-phase mains supply (50-60Hz). To select the ap
propriate voltage and to fit the correct fuse, refer to section 3.1.3. 
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Mains IQI 
,_, 50· 60Hz 42 VA: 

Signal Ground & Chassis: 

2.2.2. Generator 

16 

Power 

On 

Off 

Mains @] 
"-' 50·60 Hz 42 VA 

Mains Voltage .. 

Fuse: 
100·127 V: T 400 mA 
200·240 \1 : T 200 mA 

~ 
Signal Ground \C.1f Chassis 

Fig. 2.8. Power and signal ground & chassis 
selection 

A two-pin socket accepting the power cable AN 0020, which is pro
vided, for connection of the AC mains supply. Before connecting a 
supply, make the mains voltage setting and fuse checks given in sec
tion 3.1.3, to ensure safe operation of the instrument. 

A pair of clamping terminals with captive link, for connecting or dis
connecting the signal ground and chassis circuits of the instruments. If 
this link is removed, the two ground circuits must be interconnected at 
some other point in the instrumentation system. Refer to section 3.1.4 
for further details of ground connections. 

A WARNING: The Vibration Exciter ·Control Type 1053 is designed for 
operation with its Signal Ground & Chassis at earth potential. Never let 
the signal ground terminals, socket screens or chassis float at other 
than approximately zero earth potential, as this will impair the operat
ing safety of the apparatus and may damage it. 

.-----Generator-------, 

Fixed Osc. 200 kHz 7V ...:90 

Var. Osc. 200-240 kHz 7V ...:0 

0-10V 

l 
0 
u 
T 
p 

u 
T 

J 

Fig. 2.9. Generator input and output connectors 



Fixed Osc. 200kHz: 

Var. Osc. 200-240kHz: 

Ext. Input: 

OUTPUT: 

2.2.3. Vibration meter section 
(Fig. 2.10) 

A BNC socket providing a 200kHz squarewave signal. The output is 
intended for use with the high frequency input of the Slave Filter Type 
5888, or the Narrow Band Random Noise Unit Type 5887. Refer to the 
Instruction Manuals of the Type 5888 and Type 5887 for further details. 

A BNC socket providing a squarewave signal with a frequency variable 
from 200 to 240kHz. The output is intended for supplying the high
frequency input of Slave Filter Type 5888. Refer to the Instruction Man
ual of the Type 5888 for further details. 

BNC socket for connection to the Narrow Band Random Noise Unit 
Type 5887. This converts the Type 1053 for use as a narrow-band 
random noise generator with the noise bandwidth centred around the 
generator frequency. 

7V L90° and 7V L0°: Two 7V RMS output signals are available with 
90° phase difference. Maximum load is 10 kQ shunted by 1 nF. These 
signals can supply the Multiplier Type 5795 with the sine and cosine 
waveforms of the generator frequency, from which the real and imagi
nary signal-components can be generated. Both these outputs provide 
the frequency control signal for a motion analyzer, such as Digital 
Stroboscope Type 4913 (refer to section 4.3). 

0-10V: A BNC socket used to connect the 10 V RMS sine output of the 
generator to a vibration exciter via a power amplifier. The output is 
continuously variable from 0 to 10 V RMS, the amplitude being con
trolled either manually or by the compressor. This socket is duplicated 
on the front panel. 

,..------Vibration Meter-------. 

Ext. Filter In/Out Log. DC Output 

Fig. 2.10. Vibration-meter connectors and sensitiv
ity selector 

Ext. Filter In/Out: An 8-pin DIN socket for insertion of an external filter for filtering the 
compressor and vibration meter circuits of the Vibration Exciter Con
trol. The Slave Filter Type 5888 is suitable for this purpose as it is 
controlled by the 1 053. 
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Vibration Meter Output 
to External Filter 

Vibration Meter External 
Filter On/Off Ground• 

External Filter 
Output to Compressor 

Compressor External 
Filter On/Off 

860728 

Fig. 2. 11. External-filter DIN-socket pin connections (viewed externally) 

Log. DC Output: 

Voltage Input: 

Charge Input: 

Floating/Grounded Input: 

Input Sensitivity: 
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The filters are inserted in the respective circuits when the appropriate 
pin (4 for the compressor and 6 for the vibration meter, as shown in 
Fig. 2.11) is connected to ground potential (pin 2 or 8). Otherwise the 
filters are bypassed by the 1053. Nominal filter in/out signal voltages 
are 1 V RMS and 5 V peak (max.). 

When the Slave Filter Type 5888 is used, selection of the filter band
width and the insertion or bypassing of filters is controlled from the 
front panel of the 1053, using special parameters 05, 06 and 07 re
spectively. Refer to section 7.2 for further details. 

A BNC socket providing 0 to 10V, 200mV/dB. This can be used for 
supplying the vibration meter signal to the Y -axis of an X-Y or Level 
Recorder. The output voltage is a logarithmic representation of the 
vibration level measured by the transducer connected to the voltage
or charge-input. 

A BNC socket for input of a voltage signal (from a conditioning ampli
fier) to the vibration meter and compressor. The input sensitivity must 
be set to 1 mV /ms-2 or 1 mV /N. Refer to chapter 1 for specification of 
the input impedance and maximum input values. 

A TNC socket for input of a charge signal (from a piezoelectric trans
ducer) to the charge preamplifier. The charge input is suitable for di
rect connection of BrOel & Kjrer force transducers a~d uni-gain® 
accelerometers. Refer to chapter 1 for specification of the maximum 
input. 

A two position switch which selects either a floating input-amplifier 
ground or an input-amplifier ground connected to the signal ground. A 
floating ground is used to minimize ground-loop problems. In this 
case, the input-amplifier ground must be connected to the signal 
ground externally, e.g. via the vibration exciter and power amplifier. 
Refer to section 3.1.3 for further details. 

A seven position switch for selection of the voltage and charge sensi
tivity of the input transducer. The sensitivity value is shown on the 
front panel vibration-meter display when the Vibration Meter "Input 
Sens." key is pressed. 



2.2.4. Interface section 

Auxiliary: 

Level Recorder: 

X-Y Recorder: 

Interface Bus (IEEE-488): 

.------ ----Interface----------, 

Auxiliary 

lWei&~ 

Serial No. ~ 2 _,o ~ 46 
Made in Denmark 

Level Recorder X·Y Recorder 

Not used 
" 0 ~: IEEE Format " 1": Spec. Format 
"0" : SR3=LF A EOI " 1": SR3= ETX A EOJ 

A5(MSB) }- -

:~ Device 
A2 Address 0 
Al (LSB) 

Fig. 2. 12. Interface and connectors 

A 6-pin DIN socket accepting cable WL 0658 for connection to Reso
nance Dwell Unit Type 5885, Narrow Band Random Noise Unit Type 
5887 and Slave Filter Type 5888. This allows remote control of these 
instruments from the Type 1053. 

A 7-pin DIN socket accepting a standard plug JP0703 or cable 
AQ 0035 for remote control of Level Recorder Type 2307. The paper 
start and stop is synchronized with the sweep operation of the 1 053 
(refer to section 4.1.2). 

An 8-pin DIN socket accepting the standard plug JP 0802 or cable 
AQ 0034 for remote control of X-Y Recorder Type 2308. The pen hori
zontal deflection is synchronized with the generator frequency of the 
1053. The pin connections are shown in Fig. 2.13. 

Selection of the output voltage ramp (either linear or logarithmic) for 
the horizontal pen deflection is achieved using special parameter 03 
(refer to section 7.2). In the logarithmic mode, the ouput voltage is 
from 0 to 10 V (2,5 V /decade) over the frequency range 1 Hz to 10kHz. 
In the linear mode, the ouput voltage is from 0 to 10 V from the lower 
frequency sweep limit to the upper frequency sweep limit (refer to 
section 4.1.1 ). 

Digital interface designed in accordance with IEEE 488-1978. The IEEE 
interface is functionally identical to that described in IEC Publication 
625-1; full compatibility is simply a matter of selecting the right cables 
and connectors. For further details refer to section 4.2 and chapter 5. 

X-Ramp 

Ground 

OV for 
pen down 

860727 

Fig. 2.13. X- Y Recorder DIN-socket pin connections (viewed externally) 
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3. OPERATION 

3.1. PRELIMINARY ADJUSTMENTS 

3.1.1. Environment 

3.1.2. Mounting 

The Vibration Exciter Control Type 1053 is designed for use in environments with tem
peratures ranging from +soc to + 40°C (+41 °F to +104°F) and relative humidity up to 
90% (measured at 30°C). To prevent overheating, the air supply to the air vents at the 
rear and side of the instrument should be unimpeded. 

The 1053 can be used free-standing on its four plastic feet or it may be rack-mounted in 
19-inch Bruel & Kjrer Module System using Flanges KS 0038. For further details, consult 
the Bruel & Kjrer Short Form or Master Catalogue. 

3.1.3. Connection of mains supply 
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Before connecting a mains supply, the following checks and adjustments should be 
made to ensure the safe operation of the apparatus. 

Mains voltage setting 

The 1053 can be connected to a 100, 115, 127, 200, 220 or 240 V AC, ( ± 20%) single
phase AC mains-supply operating at 50 to 60Hz. To select the correct mains setting, 
use a small screwdriver to push in and release the fuse holder at the centre of the Mains 
Voltage selector on the rear panel. Pull the fuse holder straight out and, by using a small 
coin or wide blade screwdriver, turn the selector disc so that the appropriate voltage 
setting lines up with the black arrow printed on the panel. 

Mains fuse rating 

Ensure that the correct fuse is fitted. The correct fuses are: 

0,4 A slow blow (part no. VF 0039) for 1 00, 115, 127 V. 

0,2 A slow blow (part no. VF 0012) for 200, 220, 240 V. 

Make sure that only fuses with the required rated current and of the specified type are 
used for replacement. The use of mended fuses and short-circuiting the fuse holder is 
prohibited. 

Mains socket connections 

Once the mains voltage setting and fuse have been checked, the mains supply may be 
connected to the mains input socket of the instrument, using the power cable AN 0020, 
which is provided. The 1053 has a high standard of safety insulation in accordance with 
Safety Class II of IEC 348 and therefore need not be connected to the protective earth 
contact of a mains supply outlet. 



3.1.4. Grounding considerations 

Indiscriminate grounding of instruments can introduce ground loop interference. To pre
vent this influencing the measuring and analyzing instruments with which the 1053 is 
used, it is important that all the signal ground lines of the instruments are grounded at 
only one point in the measurement system. To do this without prejudicing the operating 
safety of the instruments, proceed as follows: 

1. Ensure that all instruments are switched off prior to checking their signal ground & 
chassis connections and interconnecting the equipment. 

2. Connect the signal ground lines of all instruments together. This is done automati
cally through the screens of the input- and output-cables used to interconnect the 
instruments. 

3. If the same instruments are interconnected by more than one signal cable, or a 
combination of signal and remote-control cables, each containing a signal ground 
connection, keep the cables short and close together or disconnect the signal 
ground connection of all but one of them. 

4. If non-IEC 348 Safety Class I or II instruments are used, disregard item 5 and check 
that the signal ground line and chassis of these instruments are connected to mains 
ground, either via their mains connector or via one of their ground terminals. In 
addition, keep their power cables and ground lines short and close together and 
check that the measurement transducer is electrically insulated from grounded mea
surement sources. 

5. If instruments with mains connectors including a protective earth-chassis contact 
are used, check that (a) one and only one of these instruments has its signal ground 
line connected via chassis to mains ground and (b) the housing of the measurement 
transducer is electrically insulated from grounded measurement sources. 

6. If the measurement arrangement is used free-standing without the instrument cabi
nets touching, check that each of the other instruments in the measurement ar
rangement has its chassis connected to (a) mains ground only or (b) signal ground 
only. For instruments having a mains connector with protective earth-chassis con
tact, (a) is preferred. 

7. If the measurement arrangement is mounted in an instrumentation rack, ensure that 
one and only one of the instruments has its signal ground line connected to chassis 
(and chassis connected to mains ground if equipped with a mains connector having 
a protective earth-chassis contact). If more than one of the instruments has a per
manent signal ground & chassis connection, then isolate the cabinets of these in
struments from the rack using isolating flanges for mounting. 

On the rear panel of the 1053, the signal ground may be disconnected from chassis 
by removing the metal link which connects the Signal Ground & Chassis. For stand 
alone use of the instrument, the Signal Ground & Chassis must always be kept 
interconnected. 

In addition to the above, the 1053 has a switch, adjacent to the Voltage and Charge 
Input on its rear panel, for selection of either floating or grounded input modes with 
respect to the vibration meter and compressor circuits of the instrument. Conse
quently, a ground loop, completed by the compressor feedback loop, can be broken 
by setting the switch to "Floating" mode. However, these inputs should be con
nected to ground either via the switch or via the external equipment used by the 
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compressor. In cases where the voltage or charge input sockets are not grounded 
by external equipment, the switch must be set to "Signal Gnd". 

A WARNING: The Vibration Exciter Control Type 1053 is designed for operation with its 
signal ground & chassis at zero earth potential. Never let the signal ground terminals, 
socket screens or chassis float at other than approximately zero earth potential, as this 
will impair the operating safety of the apparatus and may damage it. 

3.2. INITIAL SET -UP PROCEDURE 

3.2.1. Setting the front-panel set-up parameters 

3.3. OPERATION 

Prior to conducting a swept sine test using the Vibration Exciter Control Type 1053, it is 
necessary to set all the front-panel test parameters. This is achieved either manually or 
via the IEEE interface using a desk-top calculator or Digital Cassette Recorder Type 
7400. Refer to sections 4.2 and chapter 5 for further details of the digital interface. 

In the manual mode it is convenient to follow the front-panel set-up sequence, which 
leads the user through the front-panel test parameters, one at a time, in a logical order. 

Before using the set-up sequence, the user must select a Front Panel Set-up "No.", in 
which the test conditions will be automatically stored. These conditions can then be 
recalled at a future date by selecting the same Front Panel Set-up "No.". 

The front panel set-up sequence is initiated by pressing Front Panel Set-up "Param
eter". This enables the "First" parameter: Sweep "Rate" to be set. Once the "Rate" has 
been set, press the Front Panel Set-up "Parameter" key to initiate the "Next" parameter 
etc. When all the parameters have been set, the 1 053 will display the Generator 
"Frequency". 

In order to keep the memory-battery fully charged for continuous storage of the front 
panel set-ups, it is necessary to keep the 1 053 powered for at least two hours/week. 

3.3.1. Use as a vibration exciter control 
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The Vibration Exciter Control Type 1053 can be used in either open or closed-loop 
operation. Closed-loop operation uses a compressor (feedback) loop to regulate the 
power supplied to the vibration exciter so that a constant level of vibration can be 
attained. This type of operation is described with reference to Fig. 3.1. 

1. Connect the "0-10V" output, via the front or rear panel socket, to the power ampli
fier, using cable AO 0087 and connect the power amplifier to the vibration exciter. 

2. Mount a control accelerometer on the vibration exciter or fixture and connect it to 
the Charge Input on the rear panel of the 1 053. 

3. Set the accelerometer "Input Sens." using the Input Sensitivity selector on the rear 
panel. 

4. Check that the vibration test system is properly grounded according to section 
3.1.4. 



AO 0231 Accelerometer 
~----------____;,.=-.:.=.:....__ _ ___, e.g. 4384 

Feedback (Compression) Signal 

i.: ~ i • @ .• 
~ .•. . 

Vibration Exciter Power Amplifier Vibration Exciter 
Control 1053 2708 4802 + Head 4818 

Fig. 3. 1. Basic vibration-test system 

870427 

5. Switch the 1053 and power amplifier "On". The front panel of the 1053 will light and 
the instrument will perform a memory check. If Error 1 00 is displayed refer to sec
tion7.1. 

6. Press "Input Sens." to display the transducer input sensitivity. Adjust the charge 
sensitivity by between + 5 and -8% (if necessary) according to the calibration chart 
for the accelerometer. 

7. Press Front Panel Set-up "No." and select one of the test programmes available. 

8. Select special parameter 01 (refer to section 7.2) and use the thumbwheel to change 
the measurement parameter units (from Sl to imperial, or vice versa) if necessary. 

9. If any test parameter, in the selected front panel, is not in accordance with the 
requirements, select the parameter by pressing the associated key and set it to the 
required value. Alternatively, follow the set-up sequence described in section 3.2.1. 

10. Set the power amplifier to "Load On" and adjust to full gain (refer to the instruction 
manual). 

11. Press the "Operate" key. (In case of an error message occurring, refer to section 
7.1.) 

Once the 1053 starts generating an output, the ouput level will increase towards the 
programmed generator level at the actual compressor speed. When the measured 
level is within "3 dB" of the set level, the compressor control becomes active (indi
cated when the compression meter ceases to flash). If the programmed generator 
level is set low, then the actual output level should be gradually increased (using the 
thumbwheel) to reach the point where the compressor becomes active. This is useful 
as a safety precaution to protect the vibration exciter. The power amplifier gain can 
be decreased so that the compressor operates in the upper part of its dynamic 
range. However, this limits the maximum output capability and consequently may 
cause safety errors during the test. 

12. To initiate an automatic frequency sweep, press Sweep Control "Up" or "Down". 

For open-loop operation follow the procedure for closed-loop operation, but disengage 
the compressor by pressing the "On/Off" key before commencing operation. When us-
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ing the 1053 in open-loop operation, the output level increases, at a rate equal to 35 dB 
per frequency period, to the programmed generator level when "Operate" is pressed. 
Therefore it is important to set the programmed generator level to a low value and then 
increase the actual output level slowly by using the thumbwheel, in order to protect the 
vibration exciter and test specimen. 

3.3.2. Use as a vibration meter 
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The 1053 can be used to measure vibration, in open-loop operation without the com
pressor or as a stand-alone vibration meter as shown in Fig. 3.2. This shows a uni-gain 
accelerometer measuring the vibration from an electric motor. To use the 1053 as a 
vibration meter, proceed as follows: 

Uni-Gain 
Accelerometer 
eg. Type 4282 

~~~~ 
Electric Motor 

AO 0231 

Vibration Exciter 
Control 1 053 

870426 

Fig. 3.2. Using the Vibration Exciter Control Type 1053 for vibration 
measurement 

1. Connect the mains supply to the 1053, following the safety precautions described in 
3.1.3 and select Power "On". The front-panel displays will light and the instrument 
will perform a memory check. If Error 100 is displayed, refer to section 7.1. 

2. Connect the measurement accelerometer to the Charge Input of the 1053, using the 
10-32 UNF to TNC cable AO 0231. 

3. Set the accelerometer innut sensitivity, using the Input Sensitivity selector on the 
rear panel. 

4. Press "Input Sens." to display the transducer input sensitivity. Adjust the charge 
sensitivity (if necessary) by between + 5 and -8%, according to the calibration chart 
for the transducer. 

5. Press "Measured Level". If the measurement parameter units need to be changed 
(from Sl to imperial, or vice versa) include step 6. 

6. Select special parameter 01 (refer to section 7.2) and use the thumbwheel to change 
the units. 

7. Select the required vibration-function for measurement, using the "Function" key. 

8. Set the 1053 Generator "Frequency" to the lowest frequency to be measured. This 
selects the position of the built-in high pass filter in the vibration meter. 

9. Select special parameter 02 (refer to section 7.2) and set the vibration-meter time 
constant, in accordance with the vibration characteristics. 



10. Press Auto Range to set the vibration-meter measurement range in accordance with 
the input level (the bar display ceases flashing). The vibration-meter LED display will 
show three lines at the bottom or top of the display in the case of underload or 
overload respectively. 
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4. USE WITH OTHER INSTRUMENTS 

This chapter gives all instrument interconnection details and procedures for operating 
the 1053 with analogue recorders, digital recorders and Digital Stroboscope Type 4913. 
For operation with the Resonance Dwell Unit Type 5885, Narrow Band Random Noise 
Unit Type 5887 and Slave Filter Type 5888, the user should consult the individual Instruc
tion Manual for each instrument. Description of each instrument is given in chapter 1. 

4.1. OPERATION WITH ANALOGUE RECORDERS 

For easy evaluation of vibration measurements, accurate documentation is often a pre
requisite. The frequency response of the test object can be graphically documented 
using either one of two analogue recorders: The X-Y Recorder Type 2308 and the Level 
Recorder Type 2307. 

4.1.1. X-Y Recorder Type 2308 
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Fig. 4.1. X-Y Recorder Type 2308 

For hard-copy recording of vibration test responses, an instrument arrangement similar 
to that shown in chapter 1, Fig. 14 can be used. This makes use of the X-Y Recorder 
Type 2308. The 2308 is connected to the 1053, using cable AQ 0034, for frequency-sweep 
synchronization of the 2308 by the 1053. Connection is made from the X-V Recorder 
socket of the 1 053 to the Remote 1 socket of the 2308; the control of the horizontal pen 
deflection is by a voltage ramp (refer to section 2.2.4.) 

Both ·linear and logarithmic sweep control is possible. Set the X-ramp Sensitivity (spe
cial parameter no.03) to "0" for logarithmic control or to "1" for linear control (refer to 
section 7.2). 



If the X-Y Recorder Function Selector is set to "Servo On", then the pen position is 
controlled by the X and Y signals. The pen up/down is controlled by the Sweep Control 
functions. The 2308 will produce a frequency sweep hard copy when Generator Output 
"Operate" is pressed followed by Sweep Control "Up" or "Down". 

To calibrate the horizontal pen deflection of the 2308 with the frequency sweep of the 
1 053, proceed as follows: 

1. Place a piece of preprinted graph paper on the paper platen and carefully align it, 
preferably with its bottom and left hand edges flush with the bottom and left hand 
edges of the platen. 

2. Turn the Function Selector one position clockwise to activate the electrostatic pa
per hold, and smooth out the paper flat against the platen, taking care not to alter 
its alignment. 

3. Set the X-Sweep switch of the 2308 to "Ext", and Polarity to "Norm". 

4. Set the Range as required for use with the chosen paper. 

5. Set the X-V Sensitivity (special parameter 03) to "0" for logarithmic frequency con
trol, or "1" for linear frequency control of the 2308 X-axis. 

6. Set the Function Selector to "Servo On" 

7. Ensure that the 1053 is set to "Stand-by", press Generator "Frequency" and Sweep 
Control "Down". This sets the generator frequency to the sweep lower-limit. 

8. Adjust the X-Zero Set of the 2308 so that the pen is positioned directly over the 
appropriate graduation on the paper which corresponds to the sweep lower-limit. 

9. Press Sweep Control "Up". This sets the generator frequency to the sweep upper 
limit. 

10. Adjust the X-Gain of the 2308 so that the pen is positioned directly over the appro
priate graduation on the paper which corresponds to the sweep upper-limit. 

11. Repeat steps 7 to 10 until frequency control is synchronized with the paper. 

12. Press "Operate" followed by Sweep Control "Up" or "Down" to activate an auto
matically-documented frequency sweep. 

4.1.2. Level Recorder Type 2307 

For hard copy of vibration test responses, an instrument arrangement similar to that 
shown in Fig. 4.2 can be used. This makes use of the Level Recorder Type 2307, which 
is remotely controlled, including start/stop and pen up/down functions, by the 1053. 

To remotely control the 2307 from the 1 053, proceed as follows: 

1. Fit the Level Recorder with a roll of preprinted paper suitable for recording. Use 
QP 0102 for a linear frequency sweep, or QP 0120 for a logarithmic frequency sweep. 
Refer to the instruction manual of the 2307 for paper loading instructions. 

2~ Connect the Level Recorder socket of the 1 053 to the Remote Control socket of the 
2307, using cable AQ0035. 
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3. Select special parameter 04. Set the recorder mode to "0" for mode 1, or to "1" for 
mode 2 {refer to section 7.2). 

Mode 1 sets the pen down and starts the paper drive of the 2307 when the sweep is 
started. When the sweep finishes, the pen is lifted and the paper drive will stop. This 
mode should be used for linear {or log) recording on non frequency-graduated paper 
over any chart length. 

Mode 2 provides pen down/up control and starts the paper drive when the Sweep 
Control "Up" key is pressed. When the sweep reaches its upper limit, the pen is 
lifted and the paper drive continues running to the set automatic stop. This mode is 
suitable for recording on logarithmically graduated charts of 250 mm length. 

4. Set the Paper Drive Function to "Continuous F" and Paper Drive to "Start". 

5. To synchronize logarithmically-graduated paper with the frequency sweep, set the 
Sweep "Rate" of the 1053 in accordance with the Paper Speed using the following 
relationship. 

s 60 
Sweep "Rate" = Oct/min 

A log2 

~ 20~ S Oct/min 

S = paper speed {in mm/s) 

A = Decade length {in mm) of the paper in use 

6. If recorder mode "2" is used, set the Automatic Stop to the lower sweep-limit. 

7. Adjust the recording paper so that the pen is directly above the lower sweep-limit. 

8. Press the Generator Output "Operate" key and start the sweep. 

AO 0087 

Level Recorder 
2307 

Remote Control 
AQ 0035 

Vibration Exciter 
Control 1053 

AO 0231 

Vibration Exciter 4801 
+ Head 

Power Amplifier 
2707 

870419 

Fig. 4.2. Vibration-test system using the Level Recorder Type 2307 
for frequency response hard-copy 



4.2. OPERATION WITH DIGITAL RECORDERS 

4.2.1 Digital input/output procedure 

Front-panel test set-ups and dynamic-parameter data (generator frequency, generator 
level and meter level) can also be output to a printing or storage device via the inter
face. Similarly, externally stored set-ups and data can be input to set the front-panel test 
parameters. The interface codes are listed in section 5.4. 

Data transfer over the IEEE interface can be controlled using one of the following two 
methods: 

a) Via an external controller connected to the Interface Bus (refer to chapter 5 for 
further details). 

b) By manually using the Digital Interface "Input" and "Output" keys (refer to section 
3.4.1 for further details). 

There are two types of parameters that can be read out: dynamic parameters and static 
parameters. Dynamic parameters are parameters that change their value during opera
tion, that is: generator frequency, generator level (compressor controlled) and meter 
level. A set of dynamic parameters consists of a list of these parameters separated by 
semi-colons. 

The elapsed number of sweeps is read out together with the required number of sweeps, 
and as such is treated as a static parameter. But during a continuous read-out of dy
namic parameters, the elapsed number of sweeps is included in the first set of data and 
after the end of each elapsed sweep (i.e. at the beginning of a new sweep). 

Operational procedures for using the 1053 with Digital Cassette Recorder Type 7400 and 
Graphics Recorder Type 2313 are given in sections 4.3 and 4.4 respectively. 

4.2.2. Output of front-panel test set-ups and dynamic data 

Before initiating a digital read-out, it is important to ensure that the listener is set to 
Listen Only mode before a read-out of data is initiated. If it is not, the 1053 will display 
"Error 3". There are five ways of initiating a manually controlled read-out, depending on 
the required output data and the mode of output. The procedures are as follows: 

1. To read out a single static set-up parameter: 

(a) Press the key of the parameter required for read-out. The parameter key LED 
will light and the parameter value will be displayed. 

(b) Press Digital Interface "Output". 

2. To read out a complete front-panel test set-up: 

(a) Press Front Panel Set-up "No." and set to the required number. "F.P. no. x" will 
be displayed ("x" being the selected front-panel set-up number). 

(b) Press Digital Interface "Output". 

3. To read out a single set of dynamic parameters: 

(a) Press Generator "Frequency". 
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(b) Press Digital Interface "Output". 

4. For a continuous read-out of sets of the dynamic parameters synchronized with the 
sweep start: 

(a) Set the read-out time interval by pressing "x" (one or more numerals represent
ing the time interval in seconds). The range is from 0,1 to 100 s with a resolution 
of 0,01 s. 

(b) Press Digital Interface "Output". 

(c) Press Generator Output "Operate" and Sweep "Up" or "Down" to initiate a 
frequency sweep and read-out of the dynamic parameters. The first set of dy
namic parameters will coincide, in time, with the start of the sweep. 

5. For a continuous read-out of the dynamic parameters unsynchronized with the 
sweep start: 

(a) Press Generator Output "Operate". 

(b) Press Sweep Control "Up" or "Down" to initiate the frequency sweep. 

(c) Set the read-out time interval by pressing "x" (one or more numerals represent
ing the time interval in seconds). The range is from 0,1 to 100 s with a resolution 
of 0,01 s. 

(d) Press Digital Interface "Output" to initiate read-out of the dynamic parameters 
unaffected by the sweep start time. 

These operational steps can be performed in the order: (a)-(c)-(d)-(b). 

During a read-out, the Digital Interface "Output" LED will light to indicate that the 1053 
is in Talk Only mode. When read-out is terminated, the LED will extinguish. Continuous 
read-outs of dynamic parameters are terminated by pressing Digital Interface "Output" 
for a second time. 

4.2.3. Input of set-up data 
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Single static set-up parameters, complete test set-ups and the generator frequency can 
be input to set the actual front-panel test parameters. The procedure for reading data 
into the 1 053 is as follows: 

(a) Press Digital Interface "Input" to set the 1053 to Listen Only mode. 

(b) Prepare the Talking Device for transmitting data to the 1053 and then initiate trans
mission as appropriate. 

The 1053 is returned from its Listen Only mode by pressing Digital Interface "Input" for 
a second time, which causes the Digital Interface "Input" LED to extinguish. 

4.2.4. Digital Cassette Recorder Type 7400 

·~-l -1 .... ~ . 
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Fig. 4.4. Digital Cassette Recorder Type 7 400 

If more than four front-panel test set-ups are required, additional set-ups can be output 
over the IEEE interface of the 1053 and recorded using the Digital Cassette Recorder 
Type 7400. These set-ups can be recalled at a later date for setting the front-panel test 
parameters. 

Procedure for storing front-panel test set-ups: 

1. Connect the Interface Bus {IEEE-488) (of the 1 053) to the Interface Bus {IEC/LP) (of 
the 7400) using cable AO 0264. 

2. Set the Interface Mode (of the 7 400) to "IEC". 

3. Set the Address Switch 2 (of the 1 053) to "0" for IEEE Format, and Address Switch 
3 to "1" for SR3 = ETX A EOI. 

4. Reset the 1053 by executing Reset 0 and reset the 7400 by pressing System Reset. 

5. Select the Front Panel Set-up "No." for recording. 

6. Locate the file for recording the test set-up data (refer to the instruction manual for 
the 7400). 

7. Press the Record "Enable" and "Data" keys of the 7400 simultaneously. 
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8. Press the Digital Interface "Output" key of the 1053. The data will be recorded by 
the 7400, which will stop automatically once the data has been transferred. 

9. Note down the File No. and the set-up characteristics for reference purposes. 

The Digital Cassette Recorder can also be used to record dynamic-data read out during 
a test run. In this case omit steps 8 and 9, and follow the procedure given in section 
4.2.2, steps 4 or 5. 

To set the test set-up parameters, by recalling data from the 7400, proceed as follows: 

1. Follow steps 1 to 4 listed above. 

2. Select the front-panel test set-up to be set by the 7 400. 

3. Press the Digital Interface "Input" key. 

4. Locate the correct file (refer to the instruction manual for the 7400). 

5. Press the Read File/Block "One F/S" key. The selected front-panel test parameters 
of the 1 053 will be set to the recorded values. 

4.2.5. Graphics Recorder Type 2313 
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Fig. 4.5. Graphics Recorder Type 2313 

The Graphics Recorder Type 2313 can be used to print out a list of the test set-up 
parameters, together with their set values. It can print out sets of the dynamic param
eters: frequency, generator level (actual) and vibration-meter level. 

To print out the dynamic parameters, during a test, proceed as follows: 

1. Connect the IEEE-488 Interface Bus (of the 1 053) to the IEC-625 Interface Bus (of 
the 2313) using cable AO 0264. 

2. Set Address Switch 6 (of the 2313) to "0: System Controller not active". 



3. Press the Reset key (of the 2313); the Entering LED will light. 

4. Press the Exc./Ent key (of the 2313); the Listen LED will light. 

5. Initiate read-out using the procedure given in section 4.2.2 steps 4 or 5. This choice 
depends on whether a synchronized or unsynchronized read-out is required. 

6. To terminate a print-out, press Digital "Interface Output" for a second time. 

To print out a list of the front-panel test parameters, proceed as follows: 

1. Repeat steps 1 to 4, listed above. 

2. Set the Address Switch 2 (of the 1 053) to "0": IEEE Format, for an unformatted 
print-out separated by semi-colons, or "1": Spec. Format, for a line-by-line print
out. 

3. Perform Reset 0. 

4. Select the front-panel test set-up for print out by pressing Front Panel Set-up "No.". 
Then press Digital Interface "Output" (refer to section 3.4.1 ). 

Any single set-up parameter can be printed out in this way by pressing the associ
ated key followed by Digital Interface "Output". 

4.3. DIGITAL STROBOSCOPE TYPE 4913 

Fig. 4.6. Digital Stroboscope 4913 

The Digital Stroboscope Type 4913 can be used with the 1053 to provide slow motion or 
frozen visual analysis of the structure under test (chapter 1, Fig. 1 0). The stroboscope 
flash frequency is synchronized to the 1053 generator frequency. Consequently, an auto
matic frequency sweep can be used for visual resonance detection and a manual fre
quency sweep for detailed visual analysis at a resonance. 
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To operate the 4913 with the 1 053, proceed as follows: 

1. Connect the Lamp Unit US 0008 to the Stroboscope Type 4913, following the prelimi- . 
nary adjustments given in the instruction manual for the stroboscope. 

2. Connect either the 7V L 0° or 7V L 90° OUTPUT to the Ext. Trigger input of the 
4913, using cable AO 0087. 

3. Set the 4913 controls to Trigger Source "Ext.", Function Selector "Slow Motion" 
and Display Selector "Slow Motion Frequency, Hz". 

4. Once the 1053 is in operation, press the button on the handle of the Lamp Unit to 
initiate synchronized flashing, and adjust the Slow Motion offset frequency to obtain 
the desired image of the vibratory motion. 



5. DATA TRANSFER OVER THE IEEE/IEC INTERFACE 

5.1. INTRODUCTION 

The digital interface of the Type 1053 is designed according to ANSI/IEEE Std 488-1978, 
"IEEE Standard Digital Interface for Programmable Instrumentation". Since the only sig
nificant difference between this and IEC Publication 625-1 is in the type of connector 
specified, compatibility with these standards is only a question of which connecting 
cable is used. 

The Type 1053 is connected to other instruments with IEEE/IEC interfaces using the 
following B & K cables and connectors. 

1. Cable AO 0265, which has an IEEE standard connector at each end, connects the 
1053 to other instruments equipped with the IEEE connector. 

2. Cable AO 0264, with an IEEE connector at one end and a 25-pin IEC standard con
nector at the other end, connects the 1053 to instruments equipped with the IEC 
connector. 

3. Cable AO 0184 with Adaptor AO 0195 is used to connect the 1 053 to earlier B & K 
i~struments equipped with a female slide-lock connector. 

4. Adaptor AO 0195 allows 25-pin IEC standard cables (e.g. AO 0194) to be connected 
directly to the 1053. 

More detailed information about the IEEE/IEC bus system can be found in the B & K 
publication Interfacing Bruel & Kjrer Instruments, which also contains a list of further 
references. 

WARNING! Switch off all equipment before connecting or disconnecting the digital inter
face. Failure to do so could damage the equipment. 

5.1.1. Data conventions 

The codes and formats used by the Type 1053 in sending and rece1vmg data and/or 
messages via the IEEE/IEC interface have been designed according to the recommen
dations of IEEE Std 728-1982, "IEEE Recommended Practice for Code and Format Con
ventions (For Use with ANSI/IEEE Std 488-1978)". This standard is identified by the IEEE 
as a recommended practice rather than an absolute standard. It seeks to define stan
dard forms for the transfer of various types of data on the IEEE 488 interface, and so to 
improve the level of communication between instruments equipped with the interface. In 
particular, IEEE 728 recommends that all messages use ASCII/ISO 7-bit coding and it 
defines standard header messages, data formats and message separators and 
terminators. 
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It is important to note that although the 1053 interface is designed according to IEEE 
Std 488 and follows the recommendations of IEEE Std 728, absolute compatibility with 
IEC or IEEE/ ANSI interfaces designed by other manufacturers cannot be unconditionally 
guaranteed, since differences can occur within the limits of the specifications. Any prob
lems encountered, however, will be of a software rather than a hardware nature. Where 
compatibility is in doubt, contact your local Bruel & Kjrer representative for further 
information. 

5.2. IEEE FUNCTIONS IMPLEMENTED 

The interface of the Type 1053 implements . the following functions as specified by the 
IEEE standard. The Sections referred to are the relevant sections of the IEEE Std 
488-1978 which specify the functions. The equivalent Clauses of IEC 625-1 are given iri 
parentheses. 

Section 2,3 

Section 2,4 

Section 2,5 

Section 2,6 

Section 2,7 

Section 2,8 

Section 2,10 

Section 2,11 

Source Handshake (SH) Interface Function, (Clause 6) 
SH 1-complete capability 

Acceptor Handshake (AH) Interface Function, (Clause 7) 
AH 1-complete capability 

Talker (T) Interface Function, (Clause 8) 
T 5-complete capability 

Listener (L) Interface Function, (Clause 9) 
L 3-complete capability 

Service Request (SR) Interface Function, (Clause 1 0) 
SR 1 - complete capability 

Remote Local (RL) Interface Function, (Clause 11) 
RL 1-complete capability 

Device Clear (DC) Interface Function, (Clause 13) 
DC 1-complete capability 

Device Trigger (DT) Interface Function, (Clause 14) 
DT 1-complete capability 

All other functions-no capability 

For further details of the above functions refer to the relevant sections of the IEEE or 
IEC standards. 

5.3. ADDRESSING THE TYPE 1053 

36 

Each device in an IEEE interface bus system has at least one listener and I or talker 
address depending on its function. When an interface controller contacts a device over 
the IEEE interface, it sends a device address, which will contain the appropriate talker or 
listener address. This address is in ISO 7-bit code (or equivalent ASCII), bit 8 being 
unused for addressing. Table 5.1 gives a list of possible ADDRESS SWITCH settings with 
the corresponding device address in the form of ASCII characters for the different ad
dress modes. 



ADDRESS SWITCH 
ASCII Address 

Address Code Characters 
(decimal} 

AS A4 A3 A2 A1 Listen Talk 

0 0 0 0 0 0 SP @ 
1 0 0 0 0 1 ! A 
2 0 0 0 1 0 II 8 
3 0 0 0 1 1 # c 
4 0 0 1 0 0 $ D 
5 0 0 1 0 1 % E 
6 0 0 1 1 0 & F 
7 0 0 1 1 1 G 
8 0 1 0 0 0 ( H 

10 0 1 0 1 0 * J 
11 0 1 0 1 1 + K 
12 0 1 1 0 0 

' 
L 

13 0 1 1 0 1 - M 
14 0 1 1 1 0 N 
15 0 1 1 1 1 I 0 
16 1 0 0 0 0 0 p 

17 1 0 0 0 1 1 Q 
18 1 0 0 1 0 2 R 
19 1 0 0 1 1 3 s 
20 1 0 1 0 0 4 T 
21 1 0 1 0 1 5 u 
22 1 0 1 1 0 6 v 
23 1 0 1 1 1 7 w 
24 1 1 0 0 0 8 X 
25 1 1 0 0 1 9 y 

26 1 1 0 1 0 z 
27 1 1 0 1 1 

' 
[ 

28 1 1 1 0 0 < \ 
29 1 1 1 0 1 = ] 
30 1 1 1 1 0 > -

T01478GBO 

Table 5.1. 1053 Device Address settings (shaded area factory 
setting) 

5.3.1. Setting the address switches 

The listen and talk addresses (Device Address) over which the 1053 can be contacted via 
its IEEE interface are selected by the Address Switches on the rear panel. For each 
switch, the upper position will give a logic 1 and the lower position will give a logic 0. 
The most significant bit (MSB) of the address is given by AS (switch 4), while the least 
significant bit (LSB) is given by A 1 (switch 8). Note that address 31 (Address Switch 
setting 11111) should never be used as this corresponds to untalk/unlisten. 

1 Notused 
2 uO": IEEE Format ''1'' : Spec. Format 
3 "0": SR3=LFA EOI " 1 ": SR3=ETX A EOI 

4 AS(MSB)} -
5 A4 Device 
~ :~ Address 

8 A1 (LSB) ,.
1

,. 

" 0" 

Fig. 5. 1. Address Switch on the rear panel of the 1053 
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Switch 1 is not used. 

Switch 2 is for setting the format of a whole front panel Set-Up read out of the 1053 
(manually initiated read-out only). When set to logic 0, a semicolon ( ; ) will be used as a 
Message Unit separator for the front panel set-up data read out of the 1 053. When set to 
logic 1, the front panel set-up data will be read out with LF (Line Feed) as a Message 
Unit separator (as shown by an '*' in Fig. 5.2) i.e. each Message Unit will start on a new 
line. 

Switch 3 is for setting which Message terminator the 1053 reads out. When set to logic 
1, the control character ETX with EOI is read out as the terminator. When set to logic 0, 
LF (Line Feed) with EOI is the terminator read out. The 1053 recognises EOI with any 
character, or LF as a terminator regardless of Switch 3 position. 

On delivery, Address Switches A 5 to A 1 on the rear panel of the Type 1053 are set to 
01001 (i.e. device address of decimal 9), switch 2 is set to "IEEE Format" and switch 3 is 
set to "LF A EOI". 

Note that after changing any of the switches, it is necessary to make a front panel Reset 
0, or power off and then on again. 

5.4. THE INTERFACE MESSAGE 
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For remote control of the 1053 over the IEEE interface bus, various interface Messages 
can be specified, a list of which is given in Table 5.2 (a) and (b). Fig. 5.3 shows the 1053 
front panel with the minimum Message header code relevant to the front panel functions. 

A general diagram of the Message syntax is given in Fig. 5.2. The 'Header' describes the 
task to be carried out. This consists of one word, or two or more words separated by an 
underline ( _) (a hyphen (-) or a full stop (.) are also accepted by the 1053 as word 
separators). The words may be written in full or shortened to a minimum code, as long 
as the first letter(s) of each word corresponds to the 'Min Code' in Table 5.2 (a) and (b). 

Example: 

Header 

• see text 

Data 
t----...L--i 

Fig. 5.2. General interface Message syntax diagram 

COMPRESSOR_SAFETY _LIMIT? or 
COMP _SAF _LIM? or 
C_S_L? 

will give the same result. 
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Header Min Code Section Action 

Auto_Range A_R 5.4.1 Brings the compressor display into range and sets 
the vibration meter function 

Charge_ Sensitivity_ Correction c_s_c 5.4.2 Applies an input sensitivity correction (charge only) 

Charge_ Sensitivity_ Correction? C_S_C? 5.4.3 Gives the input sensitivity correction 

' Compressor c 5.4.4 Switches the compressor on or off 

Compressor? C? 5.4.5 Gives the compressor on/off status 

Compressor _Cross_ Over _Safety c_c_o_s 5.4.6 Activates/deactivates the comp. cross over safety 

Compressor _Cross_ Over _Safety? C_C_O_S? 5.4.7 Gives the compressor cross over safety status 

Compressor _Max_ Speed C_M_S 5.4.8 Sets the max. compressor speed 

Compressor _Max_ Speed? C_M_S? 5.4.9 Reads out the max. compressor speed 

Compressor _Rate C_R 5.4.10 Sets the compressor rate 

Compressor _Rate? C_R? 5.4.11 Gives the compressor rate 

Compressor _Safety _Limit C_S_L 5.4.12 Sets the compressor safety limits 

Compressor _Safety _Limit? C_S_L? 5.4.13 Gives the compressor safety limits 

Cross_ Over _Calculate c_o_c 5.4.14 Calculates the cross over frequencies 

Cross_ Over _Frequency_< M) C_O_F_(M) 5.4.15 Sets the cross over frequency number M 

Cross_ Over _Frequency_< M)? C_O_F _(M)? 5.4.16 Gives the cross over frequency number M 

Error? E? 5.4.17 Gives the last error number 

Error_Stop E_S 5.4.18 Selects stop/continue of data transfer on an error 

Error _Stop? E_S? 5.4.19 Gives the data transfer on error status 

Externai_Filter E_F 5.4.20 Sets the vib. meter and compressor external filter 

Externai_Filter? E_F? 5.4.21 Gives the vib. meter and compressor external filter 

Force_Level F_L 5.4.22 Sets the vibration meter force level 

Force_Level? F_L? 5.4.23 Gives the vibration meter force level 

Frequency F 5.4.24 Sets the generator frequency 

Frequency? F? 5.4.25 Gives the generator frequency 

Front_Panei_Enable F_P_E 5.4.26 Enables/disables front panel 

Front_Panei_Enable? F_P_E? 5.4.27 Gives front panel enable/disable status 

Front_Panei_Select F_P_S 5.4.28 Selects a front panel number 

Generator _Levei_Actual G_L_A 5.4.29 Sets the actual generator level 

Generator _Levei_Actual? G_L_A? 5.4.30 Gives the actual generator level 

Generator _Levei_Programmed G_L_P 5.4.31 Sets programmed generator level 

Generator _Levei_Programmed? G_L_P? 5.4.32 Gives programmed generator level 

Generator _Output G_O 5.4.33 Switches on/off the generator output 

Generator _Output? G_O? 5.4.34 Gives the generator output status 

Identify? 10? 5.4.35 Gives instrument identification "B&K 1 053" 

lnput_Sens I_S 5.4.36 Dummy Message for read in without error 

lnput_Sens? I_S? 5.4.37 Gives the input sensitivity setting 

T01504GB2 

Table 5.2 (a). List of interface Messages available in the 1053 
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Header Min Code Section Action 

Max_Levei_No M_L_N 5.4.38 Selects the no. of vibration levels 

Max_Levei_No? M_L_N? 5.4.39 Gives the no. of vibration levels 

Meter _Level? M_L? 5.4.40 Gives the vibration meter level 

Meter_ Time_ Constant M_T_C 5.4.41 Sets the vibration meter time constant 

Meter_ Time_ Constant? M_T_C? 5.4.42 Gives the vibration meter time constant 

Meter _Units M_U 5.4.43 Changes the vibration meter units (SI or Imperial) 

Meter _Units? M_U? 5.4.44 Gives the vibration meter units 

Narrow_Band_Noise N_B_N 5.4.45 Sets the narrow band noise bandwidth 

Narrow_Band_Noise? N_B_N? 5.4.46 Gives the narrow band noise bandwidth status 

OptionaLParameter O_P 5.4.47 Sets the optional special function parameters 

Optionai_Parameter? O_P? 5.4.48 Gives the optional special function parameters 

Output_Header O_H 5.4.49 Enables/disables header read out with data 

Readout_lnitiate R_l 5.4.50 Initiates data read out 

Readout_ Terminate R_TE 5.4.51 Terminates data read out 

Readout_ Type R_T 5.4.52 Specifies what data is read out 

Readout_ Type? R_T? 5.4.53 Gives the type of data read out 

Recorder _Mode R_M 5.4.54 Sets the recorder mode 

Recorder _Mode? R_M? 5.4.55 Gives the recorder mode status 

Set_Level_ ( N) S_L_ ( N) 5.4.56 Sets the level of a vibration meter set level 

Set_Level_ < N ) ? S_L_ ( N)? 5.4.57 Gives the level of a vibration meter set level 

Set_Request_Enable S_R_E 5.4.58 Sets the SRQ mask 

Set_Request_Enable? S_R_E? 5.4.59 Gives the SRQ mask status 

Setup s 5.4.60 Copies to current front panel number 

Setup? S? 5.4.61 Gives the front panel setup status 

Sweep sw 5.4.62 Controls the sweep up/down/stop 

Sweep? SW? 5.4.63 Gives the sweep control status 

Sweep_Count s_c 5.4.64 Sets the number of sweeps 

Sweep_Count? S_C? 5.4.65 Gives the set and elapsed number of sweeps 

Sweep_Limits S_L 5.4.66 Sets the sweep limits 

Sweep_Limits? S_L? 5.4.67 Gives the sweep limits 

Sweep_Rate S_R 5.4.68 Sets the sweep rate 

Sweep_Rate? S_R? 5.4.69 Gives the sweep rate 

Tracking_Filter _Bandwidth T_F_B 5.4.70 Sets the tracking filter bandwidth 

Tracking_Filter _Bandwidth? T_F_B? 5.4.71 Gives the tracking filter bandwidth 

X_Ramp_Sensitivity X_R_S 5.4.72 Sets the recorder X ramp sensitivity 

X_Ramp_Sensitivity? X_R_S? 5.4.73 Gives the recorder X ramp sensitivity 

T01503GBO 

Table 5.2 (b). List of interface Messages available in the 1053 continued 
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~ ....... 

s_c 
S_C? 

S_R 
S_R? 

S_L 
S_L? 

Interface related Messages: ID? E_S S_R_E R_ T R_l 

O_H E_S? S_R_E? R_ T? R_ TE 

G_L_A 
G_L_A? 
G_L_P F 
G_L_P? F? 

VIbration Exciter Control Type 

,-, -, ,- -, ,-
·"· :1 :1 :1, :t l_l 

C_O_F_ ( M ) F_P_E 
C_O_F_ ( M ) ? F_P_E? 
c_o_c F_P_S 

s 
S? 

C_S_L C_R C_M_S 
C_S_L? C_R? C_M_S? 

I ..... ,~ .... : 
T -...... : ..... 

Brilei&Kjatr 

c_c_o_s E_F X_R_S 
C_C_O_S? E_F? X_R_S? 
M_T_C T_F_B R_M 
M_T_C? T_F_B? R_M? 
M_U N_B_N O_P 
M_U? N_B_N? O_P? 

c_s_c 
C_S_C? 

c (I_S) 
C? A_R I_S? 

sw 
SW? 

Fig. 5.3. 1053 front panel with relevant interface Messages 

F_L 
F_L? 
M_L_N S_L_ ( N ) 
M_L_N? M_L? S_L_ ( N ) ? 

8 

0 

G_O 
G_O? 



The 'Data' (or parameters), if present, are used to further specify the Message. To sepa
rate the 'Header' from the Data, a space SP character is used (a comma (,)will also be 
accepted on read in). Data is separated by a comma ( , ). Individual message units can 
be sent together separated by a semicolon ( ; ). The Message specification ends with a 
terminator 'Te' which could be read out as EOI with LF or ETX depending on the setting 
of Address Switch 3. On read in, LF or EOI with any character is accepted as a termina
tor regardless of Address Switch 3 setting. 

Messages where the header ends in a '?' are output Messages and the 1053 will respond 
by reading out the relevant data on being addressed as a talker. 

A list of units accepted by the 1053 (with the minimum code underlined) are as follows: 

!:!z, kHz, Hz/s 
f!B, dB/s, dB/s/Hz 
m/s/s, m/s, mm/s, mm, H:!!J. 
MILls, MIL 
oct/min 
in/s, in 
~. kN, lbf 
~. ms, %, g 
mV/m/s/s, mV/N, pC/m/s/s, pC/N 

In general, all Messages that are read out can be read back to the 1053. Exceptions to 
this rule are dynamic parameters, e.g. frequency during a sweep, Messages without 
headers (by using Output_Header Exclude), or pure output Messages, e.g. Identify?. 

The following sections give expanded details of the interface Messages with a short 
description, examples and notes if relevant. In the examples, the full Message header is 
given with the minimum code that can be sent in bold capitals. 

5.4.1. Auto_Range 
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Brings the vibration meter display into range when measuring the input level for a se
lected unit as in the front panel functions Auto Range and Vibration Meter "Function". 

Example of Use: 

Auto_Range 

or 

Auto_Range Acceleration 

or 

Auto_Range Velocity 

or 

Auto_Range Displacement 

- Activates compressor display Auto Range with 
the current "Function" 

- Activates compressor display Auto Range after 
selecting Acceleration 

- Activates compressor display Auto Range after 
selecting Velocity 

- Activates compressor display Auto Range after 
selecting Displacement 



5.4.2. Charge_Sensitivity _Correction 

Applies a percentage correction for the input sensitivity when measuring charge as in 
the front panel Vibration Meter "Input Sens." function when the rear panel Input Sensi
tivity switch is set to pC/Unit. 

Example of Use: 

Charge_Sensitivity_Correction 3 - Sets a charge sensitivity correction of +3% 

Notes: 

The selectable percentage values are integer numbers from -8 to +5. 

5.4.3. Charge_ Sensitivity _Correction? 

Enables read out of the charge sensitivity correction percentage value. 

Example of Use: 

Charge_Sensitivity_Correction? 

enables read out of, e.g.: 

c_s_c -6% 

5.4.4. Compressor 

- For a -6% correction 

Switches the compressor on or off as in the front panel Compressor "On/Off" function. 

Example of Use: 

Compressor ON - Switches the compressor on 

or 

Compressor OFf - Switches the compressor off 

5.4.5. Compressor? 

Enables read out of the Compressor on/ off status. 

Example of Use: 

Compressor? 

enables read out of: 

C On 

or 

C Off 

5.4.6. Compressor _Cross_ Over _Safety 

Activates/deactivates the compressor cross over safety feature as in Special Function 
28. 
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Example of Use: 

Compressor _Cross_ Over _Safety ON - Activates the cross over safety feature 

Compressor _Cross_ Over _Safety OFf - Deactivates the cross over safety feature 

Notes: 

See section 7.2 for further information. 

5.4. 7. Compressor _Cross_ Over _Safety? 

Enables read out of the compressor cross over safety status. 

Example of Use: 

Compressor _Cross_ Over _Safety? 

enables read out of: 

c_c_o_s on - If activated 

or 

c_c_o_s Off - If deactivated 

5.4.8. Compressor _Max_ Speed 

Sets the maximum compressor regulation speed as in the front panel Compressor "Max. 
Speed" function. 

Example of Use: 

Compressor_Max_Speed 30 - Sets the max. compressor speed to 30d8/s 

Notes: 

The selectable values are 1, 3, 10, ... 1000 dB/s. Input data less than 2000 will be 
rounded to fit one of these values without causing an error. 

5.4.9. Compressor _Max_ Speed? 

Enables read out of the maximum compressor speed. 

Example of Use: 

Compressor _Max_ Speed? 

enables read out of, e.g.: 

C_M_S 30d8/s - If set using the example in section 5.4.8. 

5.4.10. Compressor _Rate 

Sets the compressor regulation rate as in the front panel Compressor "Rate" function. 

Example of Use: 

Compressor _Rate 0. 3 - Sets the compressor rate to 0,3 dB/s/Hz 
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Notes: 

The selectable values are 0,1; 0,3; 1 ,0; 3,0 dB/s/Hz or Off. Input data less than 20 will be 
rounded to fit one of these values without causing an error. 

5.4.11. Compressor _Rate? 

Enables read out of the compressor rate. 

Example of Use: 

Compressor _Rate? 

enables read out of, e.g.: 

C_R 0 . 3dB/s/Hz 

C_R Off 

5.4.12. Compressor_Safety_Limit 

- If set using the example in section 5.4.1 0 

- If compressor rate is off 

Sets the lower and upper compressor safety limits as in the front panel Compressor 
"Safety Limits" function. 

Example of Use: 

Compressor _Safety_Limit 3 , 5 - Sets the lower limit to -3dB and the upper 
limit to +5dB 

Compressor _Safety_Limit OFf , OFf - Switches both limits off 

Notes: 

The limit values are 3 to 6 dB or OFF. 

5.4.13. Compressor_Safety_Limit? 

Enables read out of the lower and upper compressor safety limits. 

Example of Use: 

Compressor _Safety_Limit? 

enables read out of, e.g.: 

C_S_L -4d8 , Off 

5.4.14. Cross_Over _Calculate 

- For a lower limit of 4 dB and no upper limit (up
per limit off) 

Calculates the cross over frequencies as in the front panel Sweep "Cross-overs" func
tion (held down for 2 s). 

Example of Use: 

Cross_ Over _Calculate 
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Notes: 

As when activating the front panel function, the result will appear on the 1053 display. 
The value can be read out using the Cross_ Over _Frequency_ ( M)? interface Message, 
section 5.4.16. 

5.4.15. Cross_Over_Frequency_ ( M ) 

Sets the selected cross over frequency as in the front panel function Sweep "Cross
overs" (numerical entry). 

Example of Use: 

Cross_Over_Frequency_2 780 

or 

Cross_ Over _Frequency_2 0 . 78kHz - Sets cross over frequency 2 to 780Hz 

Notes: 

There are a maximum of 8 cross over frequencies but the number active is N -1 where N 
is the maximum number of Vibration Meter Set Levels (see section 5.4.38). It follows that 
to turn off the cross over frequencies, N is set to 1. 

See Notes in section 5.4.16. 

5.4.16. Cross_ Over _Frequency_ ( M ) ? 

5.4.17. Error? 
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Enables read out of the frequency value of the selected cross over frequency. 

Example of Use: 

Cross_Over_Frequency_2? 

enables read out of, e.g.: 

C_O_F _2 779. 999Hz 

Notes: 

- If set using the example in section 5.4.15 

The resolution of all frequencies is 1,19 mHz. A consequence of this is that about each 
sixth value will be rounded down by 1 mHz. 

Enables read out of the error number of the last encountered error. 

Example of Use: 

Error? 

enables read out of, e.g.: 

ERROR 085 - Assuming the last encountered error was no. 85 



5.4.18. Error _Stop 

Sets the 1053 to either stop or continue interface bus data transfer when an interface 
error occurs. 

Example of Use: 

Error _Stop No 

or 

Error _Stop Yes 

Notes: 

- Default - bus data transfer continues on detect
ing an error. The interface message which causes 
the error will be ignored until a message separator 
('; ', LF or EOI with any character) is received 
where message recognition will resume. 

- Bus data transfer stops on detecting an error 

The 1053 will halt data transfer by use of the NRFD (Not Ready For Data) handshake line. 
This will be released by sending DEVICE CLEAR, manual reset 0, or power off then on. 

5.4.19. Error _Stop? 

Enables read out of the Error _Stop status. 

Example of Use: 

Error _Stop? 

enables read out of: 

E_S No 

or 

E_S Yes 

Notes: 

See Notes in section 5.4.18. 

5.4.20. Externai_Filter 

- For no error stop 

- For stop on error 

Turns on/off the compressor external filter and vibration meter external filter as in Spe
cial Function 06 and 07 respectively. 

Example of Use: 

Externai_Filter Cprs_ON , Meter _ON - Turns On both the compressor external 
filter and vibration meter external filter 

Externai_Filter Cprs_OFf , Meter _OFf - Turns Off both the compressor external 
filter and vibration meter external filter 

5.4.21. Externai_Filter? 

Enables read out of the compressor external filter and vibration meter external filter 
status. 
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Example of Use: 

Externai_Filter? 

enables read out of: 

E_F C_On , M_Off - If compressor external filter is On and vibration 
meter external filter is Off 

5.4.22. Force_Level 

Sets the force level as in the front panel function Vibration Meter "Set Levels" with the 
rear panel Input Sensitivity switch set to "Unit I N". 

Example of Use: 

Force_Level 1 . 92 ( Unit ) - Sets force level to 1,92 Units 

Notes: 

The 'Unit' may be omitted. If Sl units are displayed, Imperial units may be specified and 
vice versa. In this case the current unit will be maintained, but the entered 'Numeric' 
value will be converted to fit the current unit. 

The 'Unit' is set between Sl or Imperial (N or lbf respectively) using the Meter _Units 
interface Message, see section 5.4.43. 

5.4.23. Force_Level? 

5.4.24. Frequency 
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Enables read out of the force level. 

Example of Use: 

F orce_Level? 

enables read out of, e.g.: 

F _L 1 . 92E+OON - If set using example in section 5.4.22 and if set 
to Sl units, see section 5.4.43. 

Sets the generator to a chosen frequency as in the front panel Generator "Frequency" 
function. 

Example of Use: 

Frequency 1036 . 645 

or 

Frequency 1 . 036645kHz - Sets the generator frequency to 1 036.645 Hz 

Notes: 

When the Generator Output is in "Operate" or "Operate -20d8", and the Compressor is 
"On", the new frequency is reached by sweeping from the previous frequency with a 
sweep rate of about 26 Oct/min. 

See Notes in section 5.4.16. 



5.4.25. Frequency? 

Enables read out of the generator frequency. 

Example of Use: 

Frequency? 

enables read out of e.g.: 

FREQ 1036 . 645Hz - If set using example in section 5.4.24 

Notes: 

See Notes in section 5.4.16. 

5.4.26. Front_Panei_Enable 

Enables/Disables the front panel keys as in the Front Panel Setup "No." front panel 
function. 

Example of Use: 

Front_Panei_Enable Enable - Enables the front panel keys 

or 

Front_Panei_Enable Disable - Disables the front panel keys 

5.4.27. Front_Panei_Enable? 

Enables the read out of the front panel Enable/Disable status. 

Example of Use: 

Front_Panei_Enable? 

enables read out of: 

F_P_E E 

or 

F_P_E D 

5.4.28. Front_Panei_Select 

- If enabled 

- If disabled 

Selects a front panel setting number as in the Front Panel Set-up "No." function on the 
front panel. 

Example of Use: 

Front_Panei_Select 2 - Selects front panel setting no. 2 

Notes: 

Setting numbers 1 to 4 are possible. 

If the front panel is disabled (see section 5.4.26), an error message will result. 
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5.4.29. Generator _Levei_Actual 

Sets the generator level as in the front panel Generator "Level" function, when the 
Generator Output is in "Operate" or "Operate -20dB" and the Compressor is not active. 

Example of Use: 

Generator _Levei_Actual -35 . 2 - Sets the actual generator level to -35,2d8 

Notes: 

If Generator Output is in "Stand-by" or the Compressor is active when this message is 
sent, an error will result. 

If the Generator Output is in "Stand-by", the Generator_Levei_Programmed Message 
can be used to set the level prior to switching On the generator output. 

5.4.30. Generator _Levei_Actual? 

Enables read out of the actual generator level. 

Example of Use: 

Generator _Levei_Actual? 

enables read out of, e.g.: 

G_L_A -035. 2d8 

Notes: 

See section 5.4.29. 

- If set using example in section 5.4.29 

5.4.31. Generator _Levei_Programmed 
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Sets the generator level as in the front panel Generator "Level" function, when the 
Generator Output is in "Stand-by". 

Example of Use: 

Generator _Levei_Programmed -47. 5 

Notes: 

- Sets the programmed generator level 
to -47,5d8. 

The programmed generator level can be set only if the 1053 is in Generator Output 
"Standby" mode. If the Generator Output "Operate" is active, an error message will 
result. 

If the Generator Output is in "Operate", the Generator _Levei_Actual Message can be 
used to change the actual level if the compressor is not active. 



5.4.32. Generator _Levei_Programmed? 

Enables read out of the programmed generator level. 

Example of Use: 

Generator _Levei_Programmed? 

enables read out of, e.g.: 

G_L_P -04 7 . SdB 

Notes: 

See section 5.4.31. 

5.4.33. Generator _Output 

- If set using example in section 5.4.31 

Switches on/off the Generator Output as in the front panel Generator Output "Stand
by", "Operate -20dB" and "Operate" functions. 

Example of Use: 

Generator _Output Stand_By 

or 

Generator _Output OPerate 

or 

Generator _Output OPerate-20dB 

Notes: 

As with manual operation, switching between "Operate" and "Operate -20d8" must be 
done via "Stand-by". 

5.4.34. Generator _Output? 

Enables read out of the Generator Output status. 

Example of Use: 

Generator _Output? 

enables read out of:. 

G_O S_B 

or 

G_O Op-20 

or 

G_O Op 

- When in "Stand-by" 

- When in "Operate -20d8" 

- When in "Operate" 
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5.4.35. Identify? 

Enables read out the instrument identification. 

Example of Use: 

IDentify? 

enables read out of: 

B&K 1053 

5.4.36. lnput_Sens 

Dummy Message, 1053 takes no action when read in. Exists so that it can be read back 
to the 1053 without causing an error when accompanying other Messages, e.g. when 
reading back the settings, previously read out and stored using the Setup? Message 
(section 5.4.61 ). 

5.4.37. lnput_Sens? 

Enables read out of the input sensitivity, set using the rear panel Input Sensitivity switch 
and finely adjusted using the front panel Vibration Meter "Input Sens." function. 

Example of Use: 

lnput_Sens? 

enables read out of, e.g.: 

I_S 3 . 96pC/N - If the rear panel Input Sensitivity switch is set to 
"4pCIN", and adjusted to read 3,96pC/N using the 
front panel "Input Sens." function. 

5.4.38. Max_Levei_No 

Selects the number of vibration levels as in the front panel Vibration Meter "Set Levels" 
function. 

Example of Use: 

Max_Levei_No 3 - Sets 3 vibration levels 

Notes: 

1 to 9 vibration levels can be set if the rear panel Input Sensitivity switch is set to the 
"Unit I ms-2" settings, otherwise 1 force level is available if set to "Unit I N". 

5.4.39. Max_Levei_No? 
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Enables read out of the number of vibration levels. 

Example of Use: 

Max_Levei_No? 

enables read out of, e.g.: 

M_L_N 7 - For 7 vibration levels 



5.4.40. Meter _Level? 

Enables read out of the vibration meter level as displayed on the meter when activating 
the front panel Vibration Meter "Measured Level" function. 

Example of Use: 

Meter _Level? 

enables read out of, e.g.: 

M_L 1 . 87E +OOm/s/s 

M_L Underload 

M_L Overload 

5.4.41. Meter_Time_Constant 

- If the meter reading is 1 ,87 m/s2 

- If the meter indicates an underload 

- If the meter indicates an overload 

Sets the vibration meter time constant as in Special Function 02. 

Example of Use: 

Meter_ Time_Constant AUto 

Meter_ Time_Constant 0 . 3 

Notes: 

- Sets time constant to Auto 

- Sets time constant to 0,3 s 

The possible settings are time constants Auto, 0,3 s, 1 s, 3 s and 10 s. Input data less than 
20 will be rounded to fit one of these values without causing an error. 

5.4.42. Meter_ Time_ Constant? 

Enables read out of the vibration meter time constant. 

Example of Use: 

Meter_ Time_Constant? 

enables read out of, e.g.: 

M_T_C Auto 

or 

M_T_C 0. 3s 

5.4.43. Meter _Units 

- If set using the first example in section 5.4.41 

- If set using the second example in section 5.4.41 

Selects the unit system (between Sl or Imperial as in Special Function 01 ), used for 
display and read-out of Measured Level, Set Levels and Force Level. 

Example of Use: 

Meter _Units Sl - Changes to Sl units 

or 

Meter _Units IMperial - Changes to Imperial units 
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Notes: 

The units will be registered on the vibration meter display Unit field, the left hand column 
("m/s2

", etc.) is Sl units, and the right hand column ("g", etc ~ ) is imperial units. 

The selected unit system is also default for input of Set_Level_ ( N) section 5.4.56 and 
Force_Level section 5.4.22. 

5.4.44. Meter _Units? 

Enables read out of the vibration meter units, Sl or Imperial. 

Example of Use: 

Meter _Units? 

enables read out of: 

M_U Sl 

or 

M_U IMP 

Notes: 

see Notes in section 5.4.43. 

- If Sl meter units 

- If Imperial meter units 

5.4.45. Narrow_Band_Noise 

Sets the narrow band noise bandwidth as in Special Function 08. 

Example of Use: 

Narrow_Band_Noise OFf 

Narrow_Band_Noise 31 . 6 

Notes: 

- Switches off the noise 

- Sets noise to 31 ,6Hz 

The possible settings are - Off, 3,16 Hz, 10Hz, 31,6 Hz, 100Hz, 316Hz and 1000Hz. Input 
data less than 2000 will be rounded to fit one of these values without causing an error. 

5.4.46. Narrow _Band_Noise? 
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Enables read out of the narrow band noise status. 

Example of Use: 

Narrow_Band_Noise? 

enables read out of, e.g.: 

N_B_N 3 . 16Hz - If set using example in section 5.4.45 



5.4.47. Optionai_Parameter 

Enables selection of ten different parameters which correspond to Special Functions 16 
to 25. 

Example of Use: 

Optionai_Parameter <Parameter no.) , <Parameter value) - General Syntax, 
see Notes 

Optionai_Parameter 4 , 3 - Sets optional parameter 4 (Special Function 19) 
to 3 

Notes: 

The 'Parameter no.' will be 1 to 1 0 corresponding to Special Function 16 to 25 respec
tively. The 'Parameter value' will be 0 to 9. 

5.4.48. Optionai_Parameter? 

Enables read out of the optional parameter values. 

Example of Use: 

Optionai_Parameter? <Parameter no. ) 

enables read out of: 

O_P <Parameter no.) , <Parameter value) 

- General Syntax, see Notes 

- General Syntax, see Notes 

Optionai_Parameter? 3 

O_P 3, 4 

- Enables read out for parameter 3 of, e.g.: 

- If value is set to 4 

Notes: 

The 'Parameter no.' will be 1 to 10 corresponding to Special Function 16 to 25 respec
tively. The 'Parameter value' will be 0 to 9. 

5.4.49. Output_Header 

Specifies whether or not the Message header accompanies the data read out of the 
1053. 

Example of Use: 

Output_Header Included - Default - Message header accompanies data 

or 

Output_Header EXcluded - No Message header with data 
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5.4.50. Readout_lnitiate 

Enables read out of the data specified in the Readout_ Type interface Message (except 
Start_On_Sweep), section 5.4.52. 

Example of Use: 

Readout_lnitiate 

enables read out of, e.g.: 

FREQ 4139. 784Hz - For a frequency of 4139,784 Hz, if set as the first 
example in section 5.4.52. 

FREQ 1575 . 593Hz ; M_L 10 . 1 E +OOg ; S_C 0002 , 0000 
FREQ 1749. 047Hz; M_L 10. 2E+00g 
FREQ 1940. 850Hz; M_L 10. 2E+00g 
FREQ 2153. 329Hz; M_L 10. 2E+00g 
etc 

Using the second example in section 5.4.52. 

Notes: 

See Notes in section 5.4.52. 

An additional Sweep_Count? data (see section 5.4.65) will be read out each time the 
Sweep Count Total-Elapsed number changes. 

5.4.51. Readout_ Terminate 

Terminates a continuous read out of data initiated by the Readout_lnitiate interface Mes
sage (section 5.4.50). 

Example of Use: 

Readout_ TErminate 

5.4.52. Readout_ Type 
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To 
1053 

Specifies the form of data read out when a read-out is initiated by using the 
Readout_lnitiate interface Message, section 5.4.50 (or by starting the sweep). 

READOUT_ TYPE 
Time Interval 

in seconds 

see text 

Table 5.4. Coding of the 1053 Status Byte 

Mode 
(1 to 6) 

870425 



Example of Use: 

Readout_ Type SINgle , <Mode) 

General syntax for specifying a single read out 

Readout_ Type SINgle , 1 

Specifies a single read out of frequency (mode 1 -see Notes) 

Readout_ Type Continuous, <Interval) , <Mode) 

General Syntax for specifying a continuous read out 

Readout_ Type Continuous , 2. 5, 5 

Specifies continuous read out of frequency and meter level (mode 5 - see Notes), with 
2,5 second intervals between read outs. 

Readout_ Type Start_On_Sweep , (Interval) , (Mode) 

General syntax for specifying continuous read out, activated when the sweep is started 

Readout_ Type Start_On_Sweep , 1 . 25 , 6 

Specifies continuous read out, activated when the sweep is started, of the Frequency, 
Generator Level and Meter Level, with 1,25 second intervals between read outs 

Notes: 

If the parameter Start_On_Sweep is used, the read out will commence once the sweep is 
activated and the Start_On_Sweep parameter will change to 'Continuous' read out. 

The 'Interval' will be the interval between read-outs, entered in seconds. The range is 0,1 
to 100 seconds in 0,01 s steps. When single read out is chosen, the 'Interval' parameter 
must be omitted. 

The 'Mode' will be a number from 1 to 6 corresponding to the interface Message(s) 
listed in Table 5.3. 

For continuous read-outs, the Sweep Count will be read out together with the param
eters specified by the 'Mode' the first time, and each time the Sweep Count elapsed has 
been increased. 

Mode Job Header Section 

1 Frequency 5.4.7 

2 Generator _Levei_Actual 5.4.11 

3 Meter _Level 5.4.29 

4 Frequency, Generator _Levei_Actual 

5 Frequency, Meter _Level 

6 Frequency, Generator _Levei_Actual, Meter _Level 

T01480GBO 

Table 5.3. Interface Messages corresponding to the 'Mode' number 
of the Readout_ Type interface Message 
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5.4.53. Readout_ Type? 

Enables read out of the type of data when a read-out is initiated by using the Readout 
_Initiate interface Message, section 5.4.50. 

Example of Use: 

Readout_ Type? 

enables read out of, e.g.: 

R_T Sin, 1 

or 

R_ T Con , 2 . 50s , 5 

or 

R_ r s_o_s , 1 . 25s , 6 

If set using the examples in section 5.4.52 

Notes: 

When using the Start_On_Sweep parameter, the read out will change to Continuous 
once triggered by the sweep starting. 

5.4.54. Recorder _Mode 

Sets the Recorder Mode as in Special Function 04. 

Example of Use: 

or 

Recorder _Mode Start_On_Sweep - Recorder will run when sweep is running and 
the pen automatically lowered at the sweep 
start 

Recorder _Mode AUto - Recorder will run at sweep up and run to 
autostop at sweep down and the pen will be 
automatically lowered at sweep up 

5.4.55. Recorder _Mode? 
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Enables read out of the Recorder Mode status. 

Example of Use: 

Recorder _Mode? 

enables read out of: 

R_M s_o_s 

or 

R_M Auto 

As set by examples in section 5.4.54. 



5.4.56. Set_Level_ < N ) 

Sets the level and function of a selected Vibration Meter Set Level as in the front panel 
functions Vibration Meter "Set Levels" and "Function" with the rear panel Input Sensi
tivity switch set to "Unit I ms-2

". 

Example of Use: 

Set_Level_ < N) <Function ) , <Numeric ) <Unit ) - General Syntax, see Notes 

Set_Level_5 Acceleration , 1 . 5 

Set_Leve1_7 Velocity, 7. 21 

- Sets vibration level 5 to 1 ,5 
current acceleration units 
(m/s2 or g) 

- Sets vibration level 7 to 7,21 
current velocity units (m/s or 
in/s) 

Set_Leve1_2 Displacement , 3 . 74 - Sets vibration level 2 to 3,74 
current displacement units 
(mm or in) 

Notes: 

In the 'General Syntax', 'N' is the vibration level number (1 to 9), 'Function' is Accelera
tion, Velocity or Displacement, and 'Numeric' is the desired level. 

The 'Unit' may be omitted. If Sl units are displayed, Imperial units may be specified and 
vice versa. In this case the current unit will be maintained, but the entered 'Numeric' 
value will be converted to fit the current unit. 

The unit can be switched between Sl and Imperial by using the Meter _Units interface 
message; see section 5.4.43. 

5.4.57. Set_Level_ < N)? 

Enables read out of the contents of a selected Vibration Meter Set Level. 

Example of Use: 

Set_Level_5? 

enables read out of: 

S_L_S A, 1 . SOE+OOm/s/s - If set using the example in section 5.4.56 and if 
Sl units are active, see section 5.4.43 

5.4.58. Set_Request_Enable 

Sets the conditions for the 1053 to send a Service Request (SRQ). 

Example of Use: 

Set_Request_Enable NONe - Default - SRQ's from 1053 will be disabled 

Set_Request_Enable Srq_Switch - Will send an SRQ when the Digital Interface 
"SRQ/ Addr." switch is activated 

Set_Request_Enable Sweep_End - Will send an SRQ on completing the set 
number of sweeps 
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Set_Request_Enable Data_Ready - Will send an SRQ when data is ready to be 
read out of the 1 053 

Set_Request_Enable Loop_Active - Will send an SRQ when the compressor has 
detected a satisfactory control signal 

Set_Request_Enable ABNormal 

Set_Request_Enable ALl 

- Will send an SRQ when an abnormal (error) 
condition is encountered 

- Activates all 5 parameters 

Notes: 

Combinations of parameters can be activated, each separated by a comma ( , ). Sending 
a new Set_Request_Enable interface Message, disables any parameters that were previ
ously enabled, and only those mentioned in the data part will be enabled. 

The SRQ will be cleared when a serial poll is carried out by the controller in order to 
read the Status Byte. The Status Byte coding is shown in Table 5.4. 

Bit Code Comments 

1 SRQ_SWITCH Activated when "SRQ/ Addr." key is pressed (if en-
abled by S_R_E message) 

2 SWEEP_END Activated when required sweep count is reached 

3 DATA_READY Activated when data is ready to be read out 

4 LOOP _ACTIVE Activated when compressor loop detects a reason-
able control signal 

5 BUSY Job in process 

6 ABNORMAL Activated when abnormal (error) event occurs 

7 RQS Activated when one of bits 1 to 4 or 6 is set and en-
abled by the S_R_E message 

8 Unused 

T01481GBO 

Fig. 5.4. Syntax diagram for the Readout_ Type interface message 

5.4.59. Set_Request_Enable? 
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Enables read out of the SRQ mask as set using Set_Request_Enable in section 5.4.58. 

Example of Use: 

Set_Request_Enable? 

enables read out of, e.g.: 

S_R_E None 

S_R_E s_s 
S_R_E S_E 

S_R_E D_R 

S_R_E L_A 

S_R_E Abn 

S_R_E S_S , S_E , D_R , L_A , Abn 

- SRQ from 1053 disabled 

- SRQ_SWITCH enabled 

- SWEEP _END enabled 

- DATA_READY enabled 

- LOOP _ACTIVE enabled 

- ABNORMAL enabled 

- ALL enabled 

If set using the examples in section 5.4.58. 



5.4.60. Setup 

5.4.61. Setup? 

5.4.62. Sweep 

Copies the settings of a selected front panel number into the current front panel number 
or sets the current front panel settings to default values. 

Example of Use: 

Setup DEfault 

Setup 2 

Gives the setup status of the 1 053. 

Example of Use: 

Setup? 

or 

Setup? NUmber 

enables read out of: 

SETUP Number , (Data) 

Setup? ACTive 

Setup? All 

Notes: 

- Changes the current front panel settings to de
fault values 

- Copies the contents of front panel setting no. 2 
into the current front panel no. 

- Where 'Data' is 1 to 4. 

- Enables read out of the active settings. 

- Enables read out of all the front panel settings. 

The front panel settings read out are individually selectable. Each setting is preceded by 
the relevant shortened Message header. 

A number of parameters in the whole front panel setup are often of no interest, e.g. 
unused Set Levels, unused Cross Over Frequencies, and control parameters for non 
present peripheral equipment. When SETUP? ACTUAL is used, these parameters are 
automatically omitted from the read-out. When SETUP? ALL is used, they are all in
cluded in the read-out. 

Controls the frequency sweep as in the front panel Sweep Control "Stop", "Down" and 
"Up" functions. 

Example of Use: 

SWeep Up 

or 

SWeep Up_ Trigger 

or 

SWeep DOwn 

- Activates the Sweep Control "Up" function 

- Enables Sweep Control "Up" to be initiated by 
GET 

- Activates the Sweep Control "Down" function 
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5.4.63. Sweep? 

or 

SWeep DOwn_ Trigger 

or 

SWeep STop 

Notes: 

- Enables Sweep Control "Down" to be initiated 
by GET 

- Stops/pauses the sweep as in Sweep Control 
"Stop" 

A triggered sweep starts by sending GET (Group Execute Trigger). 

SWEEP can only be used when Generator Output is in "Operate" or "Operate -20dB". 

Enables read out of the Sweep Control status. 

Example of Use: 

SWeep? 

enables read out of: 

SW Up 

or 

SW Up_T 

or 

SW Down 

or 

SW Down_T 

or 

SW STOP 

5.4.64. Sweep_Count 

Sets the number of frequency sweeps as in the front panel Sweep "Count" function. 

Example of Use: 

Sweep_Count 25 

Sweep_Count Continuous 

Notes: 

- Sets the sweep count to 25 

- Sets the sweep count to Continuous sweep 

The limits are 1 to 9999 or Continuous. 10000 is allowable and selects Continuous 
sweep. 

5.4.65. Sweep_Count? 
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Enables the read out of the sweep count and the total elapsed sweeps, as displayed 
when the Sweep "Count" front panel function is activated. 



Example of Use: 

Sweep_Count? 

enables read out of, e.g.: 

S_C 1234, 0123 

S_C Con, 0012 

5.4.66. Sweep_Limits 

- For a sweep count of 1234 and 123 elapsed 
sweeps 

- For continuous and 12 elapsed sweeps 

Sets the lower and upper frequency sweep limits as in the front panel Sweep "Limits" 
function. 

Example of Use: 

Sweep_Limits 20 , 5000 

or 

Sweep_Limits 20, 5kHz - Sets the lower and upper frequency sweep limits 
to 20Hz and 5000Hz respectively 

Notes: 

The lower limit is a minimum of 1 Hz and the upper limit a maximum of 10000 Hz and the 
minimum difference between upper and lower limits is 0,3 Hz. 

See Notes in section 5.4.16. 

5.4.67. Sweep_Limits? 

Enables read out of the lower and upper frequency sweep limits. 

Example of Use: 

Sweep_Limits? 

enables read out of, e.g.: 

S_L 0020 . OOOHz , 5000 . OOOHz - If set using the example in section 5.4.66 

Notes: 

See Notes in section 5.4.16. 

5.4.68. Sweep_Rate 

Sets the sweep rate parameters as in the front panel Sweep "Rate" function. 

Example of Use: 

Sweep_Rate LOgarithmic , 1 . 25 - Sets the sweep rate to 1 ,25 oct/min. 

Sweep_Rate Linear , 4. 17 - Sets the sweep rate to 4,17 Hz/s. 
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5.4.69. Sweep_Rate? 

Enables read out of the sweep rate. 

Example of Use: 

Sweep_Rate? 

enables read out of: 

S_R Log, 1 . 25E+00oct/min - If set using first example in section 5.4.68 

5.4.70. Tracking_Filter_Bandwidth 

Sets the bandwidth of the tracking filter as in Special Function 05. 

Example of Use: 

Tracking_Filter _Bandwidth 10 - Sets the tracking filter bandwidth to 10% 

Notes: 

The possible settings are bandwidths of 3%, 10% and 30%. 

5.4. 71. Tracking_Filter _Bandwidth? 

Enables read out of the tracking filter bandwidth. 

Example of Use: 

Tracking_Filter _Bandwidth? 

enables read out of, e.g.: 

T_F _8 10% - For a 10% bandwidth 

5.4.72. X_Ramp_Sensitivity 
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Sets the Recorder X Ramp Sensitivity as in Special Function 03. 

Example of Use: 

or 

X_Ramp_Sensitivity LOgarithmic - Sets range to logarithmic (0 to 10 V span) 
from 1 to 10000 Hz 

X_Ramp_Sensitivity Linear - Sets range to linear (0 to 10 V span) from 
lower to upper limit 



5.4. 73. X_Ramp_Sensitivity? 

Enables read out of Recorder X Ramp Sensitivity status. 

Example of Use: 

X_Ramp_Sensitivity? 

enables read out of: 

X_R_S Log 

or 

X_R_S Lin 
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6. CHARACTERISTICS 

6.1. CHARGE AMPLIFIER NOISE CONSIDERATIONS 

The compressor and vibration-meter sections of the 1053 have a low-noise charge am
plifier input stage. The amplifier itself produces noise of less than 0,01 pC. However, the 
noise from the charge amplifier is also dependent on the capacitance of the cable and 
transducer connected to the charge input. The total input noise can be calculated using 
the following relationship: 

Total input noise = inherent noise (1 + C ) 
1 nF x input sens. 

where C = transducer capacitance + cable capacitance 

The capacitance of BrOel & Kjrer uni-gain® accelerometers is typically 1 nF, and the 
capacitance of a low noise cable is about 90 pF per metre of cable length. Table 6.1 
shows the maximum cable length that can be used, for each sensitivity setting, whilst 
maintaining the specified accuracy of the level control and meter reading. In general, 
cable lengths should be kept as short as possible. The use of cable lengths above 100m 
is not recommended and should be avoided. 

Selected Input Sensitivity Maximum Cable Length 

1 ,00 pC/ms-2 10m 
3,16 pC/ms-2 30m 

10,0 pC/ms-2 100m 
31 ,6 pC/ms-2 100m 
4,00pC/N 40m 
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Table 6. 1. Maximum cable lengths for each input-sensitivity selection 

If a combination of cable length and transducer sensitivity, exceeding the limits stated in 
the table above, is unavoidable, the use of a charge amplifier (e.g. BrOel & Kjrer Type 
2635) is recommended. The output from a charge amplifier should be connected to the 
voltage input of the 1053, and the input sensitivity should be set to 1 mV /ms-2 or 1 mV /N 
as appropriate. 

6.2. COMPRESSOR SPEED CONSIDERATIONS 
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The compressor regulation-speed is controlled by the combination of the Compressor 
"Rate" and "Max. Speed". The resulting compressor speeds are shown in chapter 1, 
Fig. 5. 

The choice of the compressor regulation-speed is dependent on stability and distortion 
considerations. The stability is affected by the sweep rate, the resonance a-value of the 
test object, tracking filter bandwidth etc. 



Distortion curves are shown in Fig. 6.1 and Fig. 6.2 to help the user optimize the choice 
of compressor speed for the particular application. For low to medium a-values, a 
"Rate" of "1 dBs-1 /Hz and a "Max. Speed" of "1 000 dB/s" should result in a suitable 
compressor speed. 
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7. APPENDICES 

7.1. ERROR INDICATIONS AND MESSAGES 

When an erroneous operation is attempted, an error indication will occur to advise the 
user. If the IEEE Interface Bus is used, the error messages can be read out as well. 

Error indications can occur in the following ways: 

a) By flashing a front panel control key LED to indicate what has happened. For exam
ple, the Compressor "Safety Limits" LED will flash and the appropriate limit will be 
displayed when a safety error occurs. 

b) By indicating "Err. XNNN" on the LED frequency display. "X" may be a blank or one 
of the following letters: C, E, H, L, U or P. "N" may be a blank or a digit. 

c) By flashing of the Entry Disabled LED, if a change of parameter is attempted when 
it is not allowed. 

Error messages are always output as: "Error YMMM". "Y" may be a blank or one of the 
letters: C, E, H, L, U or P. "M" is a digit, 0 to 9. 

Table 7.1 and 7.2, given at the end of this chapter, list all the error codes. The error 
codes are grouped according to their origin: 

1. Error nos. lower than 1 00. These originate from the IEEE interface. For many of these codes, a 
letter preceeds the number to give further explanation of the error. 
These letters have the following meanings: 
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C: The input character data may not be used. 

E: The exponent of the input data is outside the limit i.e. < -9 or 
> +9. 

H: The input command may not be executed (e.g. because the 1053 is 
in operate mode). 

L: The input data is below the lower limit for the associated param
eter and has been adjusted to the limiting value. 

U: The input data is above the upper limit for the associated param
eter and has been adjusted to the limiting value. 

P: The input parameter number does not fit the needs of the associ
ated header. 



2. Error no. 1 00. 

3. Error nos. 101 to 109. 

4. Error nos. 111 to 119. 

5. Error nos. 121 to 128. 

6. Error nos. 130 to 131. 

7. Error no. 132. 

8. Error nos. 140 to 141. 

This error is displayed, when the 1053 is switched on, if there has been 
a change in any of the stored front-panel test set-ups. This can be 
caused by the memory battery discharging due to a lack of recent use. 
When this error occurs, the 1053 automatically sets all four memories 
to default values which form the basis for new test set-ups. Refer to 
section 7.3 for further details of the default values. With two hours of 
use per week, the battery will be kept charged and capable of storing 
the front-panel test set-ups. 

These are cross-over frequency consistence errors. The error cude 
may appear upon cross-over frequency calculation or when the '~Oper
ate" key is pressed. 

Consistence means that "cross-over frequency 2" > 1 ,063 x "cross
over frequency 1 ", and "cross-over frequency 3" > 1 ,063 x "cross
over frequency 2" etc. for the number of cross-over frequencies 
associated with the selected number of levels set. 

The last digit of the error number indicates the cross-over frequency 
that does not fulfil the above conditions. 

If "cross-over frequency 1" is calculated to be lower than 1 ,063 Hz, 
Error 101 is displayed. If the highest, included cross-over frequency is 
calculated to exceed 9999,6 Hz, then Error 109 is displayed. 

These error codes appear when the "Operate" key is pressed. 

The 1053 checks whether the test can be run from the sweep lower
limit to the sweep upper-limit within the measurement ranges given in 
the chapter 1 - specifications. The last digit of the error code indicates 
the set level which would cause either over-range or under-range. 
Therefore, the set level indicated or the sweep limits should be 
corrected. 

These error codes may appear upon cross-over frequency calculation. 

The last digit of the error code indicates the cross-over frequency 
which cannot be calculated. This will be because the two set levels, 
resulting in the cross-over frequency error, have the same function (for 
example, they both use acceleration control). 

These error codes are compressor safety errors. 

This error indicates that the sweep time is too short. This error is 
caused by the combined effect of a fast sweep rate and a short fre
quency sweep. 

These error codes are auxiliary apparatus errors. 
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9. Error nos. 150 to 151. These are device trigger errors. Refer to chapter 5 and Table 7.2 for 
further details. 

1 0. Error no. 152. 

Error No. 

03 

11 

13 

14 

15 

16 

17 

18 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

31-38 

41-49 

50 

51 

52 

53 

55 

56 

57 

58 

59 

60 

61 

63 
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This error appears if any of the resets 1 to 5 is attempted when the 
1053 is in operate mode, with the compressor on, or is remotely con
trolled with local lock -out. 

Description 

Source Handshake error (NDAG AND NRFD = False, no Listener) 

Header code not recognized (not allowed in this instrument) 

Text Data received (not allowed in this instrument) 

Binary Data received (not allowed in this instrument) 

No Output Data exists for this header 

This Header is for Output only 

Character Data is not allowed for this header 

* (asterisk) is not allowed for this Header 

Error at argument for: Frequency 

Error at argument for: Generator _Levei_Actual or Generator _Levei_Programmed 

Error at argument for: Sweep_Rate 

Error at argument for: Sweep_Count 

Error at argument for: Sweep_Limits 

Error at argument for: Compressor _Safety_Limits 

Error at argument for: Compressor _Rate 

Error at argument for: Compressor _Max_ Speed 

Error at argument for: lnput_Sensitivity 

Error at argument for: Max_Levei_No. 

Error at argument for: Cross_ Over _Frequency_N (N = 1 ... 8) 

Error at argument for: Set_Levei_N (N = 1 ... 9) 

Error at argument for: Externai_Filter 

Error at argument for: Meter_ Time_ Constant 

Error at argument for: Tracking_Filter _Bandwidth 

Error at argument for: Narrow_N_Band_Noise 

Error at argument for: Recorder _Mode 

Error at argument for: Optionai_Parameter 

Error at argument for: Meter _Units 

Error at argument for: X_Ramp_Sensitivity 

Error at argument for: Compressor _Cross_ Over _Safety 

Error at argument for: Setup 

Error at argument for: Generator _Output 

Error at argument for: SWeep 
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Table 7.1. Error messages 



Error No. Description 

64 Error at argument for: Compressor 

66 Error at argument for: Readout_ Type 

67 Error at argument for: Set_Request_Enable 

68 Error at argument for: Error _Stop 

69 Error at argument for: Auto_Range 

70 Error at argument for: Identify 

71 Error at argument for: Error 

72 Error at argument for: Cross_ Over _Calculate 

73 Error at argument for: Front_Panei_Select 

74 Error at argument for: Front_Panei_Enable 

75 Error at argument for: Readout_lnitiate 

76 Error at argument for: Readout_ TErminate 

77 Error at argument for: Output_Header 

78 Error at argument for: Charge_Sensitivity_Correction 

80 One or more samples in a Continuous readout are lost due to slow receiver 

81 Readout interval too short (adjusted to limiting value) 

82 Readout interval too long (adjusted to limiting value) 

83 Readout_ TErminate received but no Continuous readout is running 

84 Continuous readout stopped irregularily 

85 IEEE job interrupted before finish 

100 Non-volatile memories have changed during power off, therefore set to default values 

101-109 Consistence error at Cross-over Frequency N (N = 1 ... 9) 

111-119 Test set-up error at Set Level N (N = 1 ... 9) 

121-128 Cross-over Calculation error at Cross-over Frequency N (N = 1 ... 8) 

130 Compressor Lower Safety Limit violated during operation 

131 Compressor Upper Safety Limit violated during operation 

132 Sweep time too short 

140 Control of Auxiliary apparatus no longer functions 

141 Control of Auxiliary apparatus is bad functioning 

150 Transition to Stand-by has disabled the enabled Device Trigger 

151 Device Trigger received, but 1053 was not enabled to be triggered 

152 The attempted Reset 1 to 5 is not allowed (Operate, LLO or Disabled) 
T01484GB1 

Table 7.2. Error messages 
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7.2. SPECIAL PARAMETER FUNCTIONS AND SELECTION 

Number 

01 
02 

03 

04 

05 
06 
07 
08 

28 
30 

*See notes below. 
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The special parameters do not have their own selection key, but are selected using the 
following key operations: 

1. Select the special parameter number using the keyboard. 

2. Press the Front Panel Set-up "Parameter" key. 

The Auxiliary LED will light and the parameter number and value will be displayed. The 
parameter value can now be changed by using the thumbwheel or keyboard. If any 
auxiliary instruments (which use special parameters) are connected to the 1053, then the 
relevant special parameter(s) will be included in the set-up sequence. 

Parameter Name Code Parameter Value 

Vibration Meter Units 0-1 Sl-lmperial 
Vibration Meter Time Constant 0 Auto 

1-4 0,3-1-3-10s 
Recorder X-Ramp Sensitivity 0 Log. Range = 1 to 10 000 Hz 

1 Lin. Range= Lower Limit to Upper Limit 
Recorder Mode Control 0 Start/Stop follow sweep 

1 Start/Stop follow sweep and automatic 
paper feed at Upper Sweep Limit 

Slave Filter Bandwidth 0-2 3%-10%-30% 
Compressor External Filter 0-1 Out-In 
Vibration Meter, External Filter 0-1 Out-In 
Narrow Band Random Bandwidth 0 Off 

1-6 3,16-10-31,6-100-316-1000 Hz 
Compressor Cross-over Safety * 0-1 On-Off 
Level Adjustment* -10dB to+ SdB 
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Table 7.3. Special parameter functions and selection 

Notes: When special parameter 28 is set to "Off", the safety control is disabled at the 
cross-over points for 15 periods of the generator sine signal. This is useful when 
using test profiles which include steps in the vibration level and when using 
narrow bandwidth tracking filters. 

Special parameter 30 is only accessible when the 1053 is in operate mode. It 
allows adjustment of control levels over the range -10 dB to +5 dB relative to the 
set levels. Variation of this parameter can only be achieved by using the 
thumbwheel. When this parameter has been changed, it deviates from zero and 
the set levels are displayed as flashing values. The adjustment of the control level 
is automatically reset to zero on switching the 1053 to stand-by mode. 



7.3. DEFAULT VALUES 

When reset 5 is performed, the actual front panel is set to default values for all param
eters. These default values are shown in Table 7.4. When an Error 100 occurs, all four 
front panels are set according to Table 7.4, the generator frequency is set to "1000Hz" 
and the charge sensitivity correction is set to 0%. 

Parameter Default Value 

Sweep Rat~ 1 Oct/min 
Sweep Count Con. 
Sweep Limits, Lower 1,0Hz 
Sweep Limits, Upper 9999,999 Hz 
Cross-over Frequency 1 -8 9999,601 Hz 
Generator Level -100dB 
Compressor Safety Limit, Lower 3dB 
Compressor Safety Limit, Upper 3dB 
Compressor Rate 1 ,0 dBs-1 /Hz 
Compressor Maximum Speed 1000dB/s 
Compressor On 
Set Levels, Maximum Number 1 
Set Levels, 1 -9 10,0ms-2 

Force Level 10,0N 
Vibration Meter Units (01} 0 (SI Units} 
Vibration Meter Time Constant (02} 0 (Auto} 
X-ramp Sensitivity (03} 0 (Logarithmic} 
Recorder Mode (04} 0 
Tracking Filter Bandwidth (05} 2 (30%} 
Compressor External Filter (06} 0 (Off} 
Vibration Meter External Filter (07} 0 (Off} 
Narrow Band Random Noise (08} 0 (Off} 
Cross-over Safety (28} 0 (On} 
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Table 7.4. Default values 

7.4. FREQUENCY, DISPLACEMENT, VELOCITY AND ACCELERATION RELATIONSHIPS 

The mathematical relationships between displacement, velocity and acceleration are as 
follows: 

Displacement (peak to peak) = 2 d0 x sin 2 1rft (where d0 = peak displacement) 

Velocity (peak) 

Acceleration (peak) 

= 2 7rf X d0 X COS 2 7rft 

= 1rf x displacement (with goo phase shift) 

= - (2 1rf)2 x d0 x sin 2 1rft 

= -2 ( 1rf)2 x displacement 

= 2 1rf x velocity (with goo phase shift) 

To ease calculation, Fig. 7.1 and Fig. 7.2 show the relationship between frequency, dis
placement, velocity and acceleration. The nomograms are intended for u~e during set
ting of the set levels and the associated function selection. They will give an indication 
of the resulting cross-over frequencies and help to prevent errors caused by vibration 
levels outside the associated measurement range. 
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Velocity, peak values 
Acceleration, peak values 
Displacement, peak to peak values 

Frequency 860912 

Fig. 7. 1. Vibration nomogram (Sf units) 



Velocity, peak values 
Acceleration, peak values 
Displacement, peak to peak values 

Fig. 7.2. Vibration nomogram (Imperial units) 

Frequency 

271454 
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8. SERVICE AND REPAIR 

The Vibration Exciter Control Type 1053 is designed and constructed to provide the user 
with many years of reliable operation. However, whenever it is likely that the correct 
function or operating safety of the instrument has been impaired, it should be immedi
ately disconnected from the mains source and be secured against unintended operation. 
For repair, consult the separate Service Instruction Manual which is available for the 
instrument or contact your BrOel & Kjrer service representative. Under no circumstances 
should repair be attempted by persons not qualified in the service of electronic 
instrumentation. 
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