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Chapter 1

Introduction

Power Amplifier Type 2719 has been designed to drive small vibration exciters, particularly the
112N (251bf) Vibration Exciter Type 4808. The RMS output-current limit is adjustable, and
consequently Type 2719 can drive the 45N (101bf} Vibration Exciter Type 4809 safely to full
rating. The power amplifier has a usable frequency range from DC to 100kIz. The rated AC
output is 180 VA into a 0.8Q exciter or resistive Ioad, in the frequency range DPC to 15kHz
(#0.5dB). The maximum voltage gain is 40dB. Harmonic content of the output is very small as
heavy negative feedback is used and the instrument can tolerate temperature and supply line
variations while maintaining excellent stability.

Type 2719 can be used as a voltage generator with low output impedance and a flat voitage
frequency response, or as a current generator with high oulput impedance and a flat current
frequency response.
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Controls

Front Panel

Fig.2.1

Front panel of Type 2719

Current Limit A (RMS): A single-turn potentiometer for limiting RMS current output,

Display: The display shows output AC current and voltage on a LCD display.

The Temperature LED indicator lights red if the Power MOS Output Transistors overheat.
The amplifier then shuts-down

The Current LED indicator lights red when output cuzrent to the load is exceeding the Cur-
rent Limit value set. The amplifier then shuts-down

The State LED indicator lights green when the amplifier power is switched On

The Voltage or Current Mode LED indicator lights green showing the output mode

The Interlock LED indicator lights red when the interlock circuit is activated

The 0° or 180° LED indicator lights green indicating phase shift from input to output

The Distortion LED indicator lights yellow when output voltage or current clipping occurs

V/C Mode: Select feedback and output impedance modes. The positions are:

Voltage Mode: Provides constant voltage characteristics independent of changes of test
object on the exciter. Gives the best acceleration waveform and is therefore preferable for
most vibration tests.

Current Mode: Provides constant current characteristics, keeping the generated force inde-
pendent of changes of test object.
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Phase: Set the phase shifi, output/input, 0 or 180 degrees. A green lit LED lamp indicates the
phase shift the amplifier is set,

Power; Mains On/Off button.

Variable Gain (dB): Single-turn, logarithmic potentiometer for continuous adfustment of input
signal level. To prevent a power surge, turn the knob fully anticlockwise for maximum attenua-
ticn before switching the power on or off. Turning the knob fully anticlockwise till it clicks and
back again activates Reset.

Back Panel
Fig.2.2 Back panef of Type 2719

Signal Input AC: BNC socket providing a capacitive-coupled input to the amplifier. The
—0.5dB lower limiting frequency is 15 Hz, Full output is produced by a 2.4 V RMS input signal.

Signal Input DC: BNC socket providing a direct-coupled input to the amplifier. It enables a
DC offset vollage to be applied for centring the exciter’s vibration table when it ig statically
offset by a heavy test object. The input impedance is >10kC.. Full output is produced by a
2.4 VRMS input signal.

Voltage Monitor: BNC socket providing output of the amplifier voltage waveform (including
DC component) for display on an oscilloscope. The monitor signal is the amplifier output
voltage attenuated 20dB or 0.1 V/V.,

Current Monitor: BNC socket providing output of the anmplifier output waveform {including
DC component) for dispiay on an oscilloscope. The monitor signal is the amplifier output
current in 0,1 V/A.

Output: Power output Nevtrik® Speakon® socket accepting a 4-pin Neytrik™ Speakon® plug or
connecting cable provided for connection of an exciter (see “Output Connections™ on page 5).
For 2 full power output of 180 VA, the moving coil of the exciter or load should have a nominal
load impedance of 0.8 0,

Mains Voltage Selector and Fuse: Voltage selector for operation of the amplifier from a 100,
120, or 230V +10% (50 to 60 Hz) single phase, AC mains supply. To select the correct voltage
setting or to change the fuse, see “Mains Supply Connections” on page 6.

Mains Input: Input socket accepting the power cable provided. For connection of a mains
supply, see “Mains Supply Connections” on page 6.

S




Chapter 3

Operation

Preliminary

Environment

Power Amplifier Type 2719 is designed for operation at ambient temperatures between 5 and
40°C (41 to 104°F). Operation at full power will cause the Power MOS Ouiput Transistors’ heat
sink to heat up. This is normal. However, it is important to ensure a free flow of cooling air
through the input vent in the top cover to the output vent in the back panel, otherwise the input
- drive signal will be automatically blocked and Type 2719 will shut down to prevent overheating
of the transistors.

Rack Mounting

Power Amplifier Type 2719 is designed to fit into 19" standard rack system. It may be used
free standing on its four rubber feet, however, when fitted in a instrumentation rack, the rubber
feet must be removed.

System Checks and Connections

Before connecting a mains supply, the following system checks and connections should be
carried out to ensure the correct function and safe operation of the apparatus,

AWARNING: Disconnect all power from the amplifier before removing or replacing its
protective panels. Internal adjustments with mains power connecied should only be carried out
by skilled persons who are aware of the hazards of dealing with live circuilry.

Output Connections

The amplifier’s Qutput socket (on back panel) accepts a 4-pin Neutrik® Speakon® plug. The
pin connections are shown in Fig,3,1.




Fig.3.1
Type 2719 Oulput socket

Fig.3.2

Connecting the amplifier
fo the modal exciter using
the exciter’s drive cable
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Power output
(coii start)

—— Chassis

Neutral
{coil finish)

or0t1211

Use the drive cable provided with the exciter to connect. Match the numbering on the plug and
socket to connect.

AQ 0649: Seldering side of Plug shown

01011313

Mains Supply Connections

Mains Voltage Setting

Type 2719 can be powered from a 100V, 120V or 230V £10% (50 to 60Hz), single-phase AC
mains supply. To select the cotrect mains voltage setting, use a small screwdriver to remove the
voltage selector with integrated fuse holder from the combined voltage selector and mains
power inlet, then put it back again so that the while dot on the amplifier unit is aligned with the
appropriate voltage printed on the selector.

Fuse Check and Replacement

The mains fuse and fuse holder are integrated in the voliage selector. It can be released using a
screwdriver, For 100V and 120V operation, the fuse should be a T6.3 A slow blow, whilst for
230V operation it should be a T3.15A slow blow. Make sure that only fuses of the required
rated current and of the specified type are used for replacement. Do not use mended fuses or
short-circuit the fuse holder.

Mains Socket Connection

Once the mains voltage setting and fuse are correct, use the power cable provided to connect
the mains to the mains input socket of the amplifier. Note that for maximum operating safety
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the protective (green/vellow) conductor of the cable should be connected 10 g suitable earth,
such as the earth contact of a mains outlet socket. The use of an exfension cable without
protective conductor should be avoided for safety reasons.

In countries where use of mains socket outlets without protective conductor is standard, the
mains supply should incorporate an authorized earth feakage cutrent circuit breaker.

Grounding Considerations

The signal ground line of Type 2719 is permanently connected to its chassis. This is done at
one point only to give the best possible immunity to mains-carried noise, Nevertheless, when
using the amplifier in complex measurement setups, indiscriminate grounding of the instrument
signal ground lines may introduce mains hum. This can be avoided by ensuring that the signal
ground linc of the entire measurement setup is grounded at one point only. To do this without
prejudicing the operating safety of the insimments involved:

1) Connect the signal ground lines of all instruments together. This is done automatically
through the screens of the input and output cables used to interconnect the instruments.

2) If instruments equipped with a mains socket protective earth terminal are employed in the
measurement arrangement then check that

a) one and only one of these instruments has its signal ground line comnected via
chassis to mains ground

b) the housing of the measurement transducer is isolated from measurement objects

3) If the measurement arrangement Is used free-standing without instrument cabinets touching,
then ensure that the method in which to comnect the signal ground line for cach instrument
in the measurement arrangement is consistent — cither each one is connected {0 the mains

- ground, or each is connected to its chassis, Mains ground is preferred for instruments with
a mains socket chassis terminal.

4) It the measurement arrangement is mounted in a metal instromentation rack, then 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 mains socket chassis terminal). If
moie {han one of the instruments has a permanent signai ground chassiy conmnection, then
isolate the chassis of these instruments from one another.
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Operating Procedure

After making the system checks and connections described in “System Checks and Connec-
tions” on page 5, use the following procedure to COMMENCE operation:

1) Set the amplifier centrols as shown below:

Power: Off j

Variable Gain (dB): Fully anticlockwise, but do not Reset

Current Limit A (RMS): Maximumm curtent limit of the excitet’s moving coil. Consult
the manufacturer's data for the exciter in use.

V/C Mode: Select Voltage Mode for the best acceleration waveform or
Current Mode for force related tests. See “Power Output”
on page 12.

2) Connect the output of a signal generator o the AC or DC input on the back panel of the
amplifiet.

3) On the power amplifier set:

Power: On. The State, Mode and Phase LEDs in the display unit
will light up greemn.

, Variable Gain {dB): Fully clockwise to Cal. position

4) Set the generator (0 the required frequency. Then slowly increase the output voltage until
the vibration table reaches the required level of vibration. With setups where the vibration
Jevel is controlled by a feedback circuit, the voltage level will be increased avtomatically.
If the amber Distortion lamp lights of the maximum displacement limit of the vibration
exciter is exceeded, causing the vibration table to knock against ils end-stops, reduce the
generator outpul voltage to a lower Jevel in order to resume operation.

For frequency sweep vibration testing, adjust the generafor to the lowest frequency of
interest to check that the exciter’s low frequency Limit is not exceeded.

35) To set the amplifier to stand-by during a test, turn the Variable Gain (dB) to Reset. At the
end of the test, always put the amplifier on stand-by before switching the Power Off.
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Warning Lamps and Fault Detection

It one of the red warning lamps lights, a fault has occurred in the system. Under such circum-
stances, the amplifier automatically stops to protect the amplifier and vibration exciter. To help
establish the cause of the shut-down, some probable faults are given in the table below.

Warning Lamp Probable Fault

Current input drive level too high for Current Limit A (RMS) setting

Wrong output connections to exciter

Temperature Overdrive at low frequencies

Wrong output connections to exciter

Vibration laboratory temperature teo high

Forced air cooling system of amplifier blocked

If incorrect amplifier control scttings or exciter connections cause shut-down, turn the Variable
Gain (dB) to Reset and make the necessary adjustments. Normal operation can then be resumed
by returning Variable Gain (dB) to the position used for test.

If a shut-down is caused by an internal fault in the amplifier or exciter, stop the test by sefting
Variable Gain (dB) to Reset and switch the amplifier off. Then consult vour Briiel & Kj®r
service representative.
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Characteristics

Signal Inputs

The signal inputs of Type 2719 have a minimum input impedance of 10kQ. The AC signal
input is for connecting a vibration exciter controller or generator and is capacitive-coupled
giving a —0.5dB lower limiting frequency of approximately 15Hz. The DC signal input is
direct-coupled enabling a DC offseat voltage to be applied for centring vibration exciter tables,
which are statically displaced by heavy test objects,

The maximum input voltage for both inputs is 3.4V peak. At higher input levels, the drive
signal is clipped causing the Distortion lamp to light,
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Power Output

Fig.4.1  Output impedance of Type 2719 as a function of frequency and V/C Mode switch setting
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The power output of Type 2719 is direct-coupled. Its output impedance, shown in Fig.4.1,
depends on the feedback setting selected using the V/C Mode switch,

In Voltage Mode (low impedance), a fraction of the voltage developed across the moving coil
of the exciter is used as feedback. This gives the amplifier constant voltage characteristics —
very low output impedance and constant outpul voltage with frequency - producing the best
acceleration waveform. It is, therefore, suited to most single-exciter applications as well as to
muliiple-exciter applications at low frequencies where it is important that the exciters have the
same motion,

In Current Mode (high impedance), feedback is proportional to the current flowing in the
exciter’s moving coil. This gives the amplifier constant current characteristics — high output
impedance and constant output current with frequency — necessary to obtain a constant force
with the exciter regardless of changes in the test ohject. This is useful for single-exciter fatigue
tests and multiple-exciter resonant mode studies of vibration test objects.
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Fig.4.2  Maximum oulput current rating of Type 2719 as a function of frequency
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As shown in Fig.4.2, the maximum output current is frequency-dependent. The
maximum power output is 180 VA, which is obtained using exciters with a nominal
load impedance of 0.8¢2 For other exciter load impedances, the maximum output
rating is as shown in Fig.4.3. This is valid at frequencies, from 5 Hz to 15kHz. At

other frequencies, the amplifier’s output rating must be derated in accordance with
Fig.4.2.
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Fig.4.3 Maximum output voltage, current and power oufput ratings of Type 2719 as a function
of exciter foad impedance, valid at frequencies from 40Hz to 10kHz
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Frequency Response

The full power output of 180 VA is available in the frequency range from 40 Hz to 10kHz. At
lower power levels the amplifier bas a useful frequency range from DC to 100kITz. This
depends on the signal input socket used and the setting of the V/C Mode switch, as shown by
the response curves for small signals given in Fig.4.4.

Fig.4.4  Frequency response in Vollage Mode of Type 2718 for power output levels up fo 20 YA
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Distortion

The percentage of harmonic distortion produced by Type 2719 is shown in Fig.4.5. Considering
the 180 VA power output rating of the amplifier, the amount of distortion is very low. This can
be attributed to the generous amount of feedback applied and the use of 2 direct-coupled input.

Fig.4.5 Typical harmonic distortion percentage curves for Yoltage Mode and Current Mode
output impedance — 180 VA in a 0.8Q load
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COMPLIANGE WITH STANDARDS
compliance with EMG Directive

compliance with EMGC Requirements of
o Australia and New Zealand

Safety, EMC Emission and lmmunity: According fo
relevant standards:

EN/IEC 610101, UL61010-1,

EN/IEC 6100062, EN/IEC 61000—6—-4, CISPR22
Class A limit, FCC Rules Part 15, ENNEC 61326
Temperature: According to 1EC 60068—2—1 and

{EC 60068—-2-2

Operating temperature:

+5 to +40°C (41 to 104°F)

Storage temperature.

05 t0 +70°C (—13 o 158°F)

Humidity: According to {EC 60068--2~78, Damp
Heat: 90% AH (non-condensing &t 40°C (104°F))
Mechanical; Non-operating according 10 {EC 60068—
2-6, IEC 60068~2-27, IEC 60068—2-29

Reliability: According o MIL—HDBK217F, GB (Part-
stress)

Enclosure: Protection according 1o IEC 60528

POWER QUTPUT CAPACITY

180 VA inio a 0.8 Q exciter or resistive load, at 256°C
and nominal mains voltage.

144 VA inio a 1€} exciter of resistive load, at 40°C or
at 10% above nominal mains voltage.

{4-pin Meutrik® Speak0n® socket at rear panel)

OUTPUT VOLTAGE CAPACITY
12V RMS, DG to 15kHz, via 4-pin Neutrik® Speakon®
plug

OUTPUT CURRENT CAPACITY
7.5 A BMS at or below 5Hz
15A RMS, 40Hz to 10kHz

12 A RMS at 15kHz

Specifications

FREQUENCY RANGE
Full Capacity: 40Hz to10kHz
Reduced Capacity: DC to 100kHz

FREQUENCY RESPONSE

Typical small signal response in low impedance mode:
DC Input: DG to 15 kHz +0.5dB; DC to 100kHz £3 dB
AC Input: 15Hz to 15kHz +0.5dB

(2 separate BNC sockets at rear panel)

INPUT IMPEDANCE
>10kQ2

DC STABILITY

Less than 50mVY drift from OV for +10% variation of
mains supply from nominal, and for 10°C to 40°C
(50°F to 104°F) variation in ambient temperaiure

CONTROLS

Power on/foff

Continuously variable gain contral, 0 to Cal. (14dB)
with integral reset

Continucusty variable current limit control 1 to 15A

(RMS)

Switch for voltage mode or current mode operation

Switch for phase inversion {0 or 180°) between input
and ouiput

MULTIFUNCTION DISPLAY (LCD) AND
INDICATOR LAMPS

Clipping

Temperature overload

Current overioad

Power on

Ready

\oltage mode

Current mode

interlock

AC mode

DC mode

Stand-by

RMS Voitage Monitor — for approximate indication
{also available from BNC connector at back panel with
read-out accuracy 2%)




RMS Current Monitor — for approximate indication
{also available from BNG connector at back panel with
read-out accuracy +2%)

PROTECTION

Input signai is removed and an indicator lamp Is hit
when the following parameters exceed preset limits:
Driver Coil Current — true AMS adjustable fimit 1 to
15 A (AMS)

Power Transigior Temperature

Heat Sink Temperature

Output Signal Distortion — no shut down

OTHER FEATURES
Electronic peak current limiting
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POWER REQUIREMENTS

Single phase 100, 120, 230V RMS, +10%. Approx.
400 VA at fult load

Power Insert connector with fuse holder and voltage
selector at rear panel

DIMENSIONS

Height: 2HE equivaient of 88 mm

Width: 482.6mm (19in) with flanges for standard
18- inch rack mounting

Depth: 350mm (13.8in)

WEIGHT
14.0kg (311b.)




