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SECTION 1

GENERAL DESCRIPTION \@

1.1 INTRODUCTION
The ENDEVCO Model 2793 16 Channel ISOTRON Signal %oner is

designed for use with integral electronics plezoelectrlc transducers
piezoelectric transducers with a Remote Charge Convert. CC). It supplles

power to the transducer from a two wire constant cugent . Each channel
has a Status LED Indicator to notify the operato#if dJut conditions are
correct or input has an open or short circuit condiffon. An internal jumper
enables the amplifier gain to be set to x1 orx10. ther internal jumper is
used to set the constant current supply to 4mA%mA

1.2 POWER REQUIREMENTS

The Model 2793 Signal Conditioner operates from AC voltage with a rear panel
selector for 110V to 125V or 20%2 , 50 to 60Hz. It will also operate from

200V 400Hz aircraft supplies.
1.3 INPUT AND OUTPUT CON QRS

The transducer input

e output connectors are electrically isolated BNC
circuit common. The input connectors are on the

type with side conne
rear panel. The i@ BNC connectors are on the front panel, also the outputs
are availa o{ af panel via 25 way "d" connector.

O
&
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INSPECTION @
The 2793 is packed is a protective bag in a primary cardboard ca x
carton is packed in a larger padded shipping carton to preyent sit
damage. Inspect the contents and any obvious damage sho rted
immediately to the carrier.
DQ @ o @ @a © 8 6 o0 © © o o © o .QD
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Figure 2
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Figure 3
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INSTALLATION

The 2793 is supplied in a standard 19" rack mounting enclosure. For

we recommend that the four self adhesive rubber feet are

bottom panel.

Check that the mains power selector is set for the correct mai volt

Connect the transducer cable to the BNC input con rear panel of
the signal conditioner.

Connect the monitoring instrument to the B outptit, connector on the front
panel (or the 25 pin "D" connector on the rear panhgl

The 2793 is supplied with each channe er constant current supply set
to 4mA and the gain set to x1.

The signal conditioner is now rewo ration.
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SECTION 3 @
OPERATION %\

Figures 2 and 3 show the locations of the input and outout nectors and the
power connector.

3.1 CONNECTIONS

3.2 OPERATING INSTRUCTIONS O

instrument to the output. Plug the power cord he power outlet. The green
"Power On" LED indicator at the right hand e front panel will light. The
"status" bi-color LED of the channel con Il turn green. All other "status"
LED's should be off. The 2793 is no r use. The gain of each channel is
x1 that therefore the output will be traRgducer sensitivity in mV/engineering unit
x1. For an Isotron accelerometer%his will e mV/g x1.

3.2.1 Connect the Isotron transducer to the Ch% t and the monitoring
t

If the transducer cable assem@nector has a 10-32 (microdot) connector an
EJ21 10-32 to BNC adaptor ble from Endevco.

3.2.2 Figure 4 shown exam pical ups.

279318 Cl Isotan ¢
GAM = )
Output
f
9.35mvig

2793 156 Ch

charge converter 2793 18 Channel Isoton Condiioner
2771410 _ T
x10 . p—
=) 1 *
103 mvig
10.5 pCig 105 mvig

Figure 4
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STATUS LED INDICATOR

The "status" LED will indicate green when the transducer is properly c x
If the input is short circuit, the LED will turn red. The LED will tur]
transducer is removed or if it is open circuit.

OUTPUT CONNECTORS

The signal at the output is the sensitivity of the trans ce@ gineering units
(EU) muiltiplied by the gain setting. For accelerationgmeas ents the EU's are
in g's. The output is AC coupled and has a wide fre cy response from 1Hz to
30kHz. The output can be connected to a Digital Voltmeter (DVM), Oscilloscope,
Signal Analyzer, Data Recorder or Analog to D%)onvertor Board.

USE WITH PIEZOELECTRIC ACCELE S

Piezoelectric accelerometers can be u with the 2793 in conjunction with an
Endevco Model 2771-XX Remotey@harge®Converter (RCC). The 2771's are
constant current powered and t re are compatible with the 2793. The
2771's are available with gains@ (2771A-01), x1 (2771A-1), x10 (2771A-
10) and x20 (2771A-20).

GAIN SELECTION

Each channel h @‘rper LK2 to set the gain to x 1 or x 10. The instrument is
supplied with the | rs set to x 1 gain (unless specifically ordered otherwise).
By movi j er to pins position 2-3, thae gain will be set to x 10, See
figure 5.

O
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3.3.7 CONSTANT CURRENT SELECTION

Each channel has its own constant current source and is supplied with it\.@

4mA (LK1-1). By moving jumper LK1 to 2-3 will increase the constant c@

10mA. See Figure 5. %

0
50

o
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SECTION 4

THEORY OF OPERATION \@
CIRCUIT CONTENT @b
The circuit (Drawings No Y12-2/6) comprises: : >

(a) Power supply and constant current drives for Isotron traf&ars.

(b) Signal conditioning - buffering, amplification and4flter he transducer
signal.

(c) "Status" LEDS to indicate when the transdu%properly connected.

CIRCUIT OPERATION

The circuit diagram Y12-2/6 shown thefpower supply and one of the 16 identical
signal channels.

Each signal channel provides a.co
(or Remote Charge Convert

tant current source to power the transducer
A-XX when a piezoelectric transducer is to
ain amplifier.

A bi-color "status" >
is O.K. or wheth 5 a short circuit or open circuit fault.
£

aeonventional supply using a split primary shielded toroidal power
ormer followed by diode bridges and electrolytic smoothing capacitors.
regulated +34V and IC regulated -5V are fed to all channels.

To ensure negligible crosstalk between channels, each channel has its own IC
signal regulated +25V line.

Each channel's constant current supply is derived from the +25V via the

programmable current source TR2 set by resistors R13 or R14 selected by
jumper LK1.
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4.2.3 SIGNAL CONDITIONING

The transducer signal is coupled Pin 3 of 1C1/a, which is configured asxz

inverting amplifier with its output at Pin 1. %
The DC level at the transducer input, typically +10V, is suitab irect

coupling of the amplifier, thus avoiding coupling capacitors.

The amplifier gain is selected by a jumper LK2 and can be %ﬂ or x10. With
the gain set to x1 this stage is a conventional unity gaij b th the x10 gain
setting, there is provision for adding a gain adjust gSis pparallel to R4, thus
the gain can be reduced to a specific value electing and fitting the

appropriate resistor. Please refer to figure 5.% nnel gain needs to be

increased above x10, then resistor R4 should removed and the appropriate
resistor soldered to the gain adjust terminaIsQ

An unusual circuit arrangement ha ed for x10 operation. At this gain
setting, R5, equal to one ninth of , would normally be returned via a
decoupling capacitor to signal gfeend. 1 is undesirable to use high values for

R4 and RS because of the resulii dly-controlled hf roll-off caused by strays
across R4. To obtain the If %nse needed, the capacitor would therefore
have to be very large. The ci ed requires a much smaller capacitor value.
Here, R5 is returned put of a unity gain buffer, the input to which is an
If-filtered form of ducer input signal. The circuit therefore operates
similarly to a co ynal non-inverting stage, but the If filter components R6
and C5 de If cut-off for the amplifier. Since R6 (unlike RS) can be
large, a aller C5 can be used to obtain the very low cut-off required.

The output™@f the x1, x10 gain stage is directly coupled to the Sallen and Key

low-pass filter comprising R9, R10, C5, C6 and IC2/d. The cut-off frequency

C lected over a wide range by the choice of the passive components, but

@no vershoot response the equalities R9 = R10 and C5 = C6 should be
iNed.

g@inally the DC component is removed by output coupling capacitor C7.
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424 LED "STATUS INDICATORS

LD1 is a green/red bi-colour LED which indicates green if the input so \@

connected to a good ISOTRON transducer; indicates red if the transdu
is short circuit; is off if no transducer is connected or the tran
open circuit.

A normal transducer will produce a voltage drop of 8V to 12 he onnected
to J1, IC1 Pins 1,2,3,5,6,7 will therefore sit between 9.5V a 5V, aIIowmg for
1.5V across R3. IC2/a pins 1 & 7 are at -3.5V, TR1,is @e ce the "status"
green LED is lit via R19.

above signal ground. Pins 1 and 2 of IC1/a, pi , 2 and 3 of IC1/b and Pin 3

With a short-circuit input connection, Pin 3 & its approximately 1.5V
1
of IC2/a are also at + 1.5V. The LED detect@ will monitor J1 input which

is now near to OV, IC2/a pin 1 will be a n 7 will be at 20V thus turning
on TR1 and turning on the "status" r

With an open circuit input conditign, IC pin 7 is at -3.5V, IC2/a pin 1 will sit
between 20.5 and 25.5V, turr'@ TR1 and thus extinguishing the "status"
LED.
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SECTION 5

IN SERVICE RECALIBRATION PROCEDURES \@

TEST SET UP

Make an Isotron transducer simulator as shown in figure 5. (The circuit shown is
for a 4mA constant current source, for a 10mA constant c source, change
the resistor to 1kQ.) 6

Connect the equipment as shown in fig. 5. The g "power on" LED should
iluminated and the channel "status" LED should be green for the channel being
tested. The "status" LED's for all other channel ould be off.
Set the sinewave oscillator frequency to nd adjust the amplitude to 500
mV rms.
DIGITAL
VOLTMETER
OSCILLATOR INPUT
2793
SIGNAL
CONDITIONER
DI
VOLT R OUTPUT
CIKLOSCOPE
Figure 6
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Figure 7 ’g\'
5.2 GAIN 0

Check that the output@%3 channel is 500 mV rms £1%.

and check that there is no visible distortion or clipping.
t V3

Observe the wa
i e and confirm that clipping does not occur below 3.535V

Increase th

5.3 FRE RESPONSE

S amplitude for an output of 5.00V rms at 100 Hz,
easure’and record the input voltage to the 2793. This will be the reference
level and should be maintained at all frequencies.

Measure and record the 2793 output at frequencies between 2 Hz the 20 kHz.
@ The frequency response tolerance should be within +5% over the frequency

range.

V 5.4 NOISE

Remove the input signal and connect a 100Q resistor across the input of the
transducer simulator. With the gain set to x10, the noise at the output should not
exceed 400uV rms.
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5.5 STATUS LED INDICATOR
Connect a short circuited BNC plug to the channel input of the 2793. Withi
seconds the LED should turn from green to red. Disconnect the S/C
the LED should return to green.

5.6 CONSTANT CURRENT SOURCE : >
Connect an ammeter between the transducer simulator a channel input
of the 2793. The current should be 4mA +10%.

O
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SECTION 6

PERFORMANCE SPECIFICATION \@

The ENDEVCO® Model 2793 16 Channel ISOTRON® Signal Conditiéner is a
compact multi-channel signal conditioner for use with jfitegral electronic

6.0 DESCRIPTION

piezoelectric transducers. It supplies power to the trans rom a constant
current source. Each channel has a bi-colour LED "statu tor to notify the
operator that the transducer input conditions are . apt ere is an open or

short fault condition.

6.1 KEY FEATURES \
* 16 channel signal conditioner for ISOTRON acc Qs or remote charge convertors
* Wide frequency range 1Hz to 30k
rati

*1.75" high 19" rack mount configu
* Wide dynamic range K
* Jumper selectable gain of 1

* Jumper selectable consta @t supply 4mA or 10mA
6.2 INPUTS t

6.2.1 Type Single-ended compatible with constant current
systems using to wire remote electronics.

6.22  Inputl @ ce 20kQ minimum.

6.2.3 Transducer Excitation 4mA or 10mA £10%, selected by internal jumpers

Cugen

6.2.4 @Ii e Voltage 20V £5%. This voltage is the sum of the
quiescent transducer voltage and the transducer
output voltage.

Q LED Indicator The LED will light green if the transducer is
connected normally. The LED will turn red, if the
transducer or cable is shorted. The LED will turn
off when the transducer is removed, of the cable
is open.

IM2793, Page 16
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6.3.1

6.3.2
6.3.3

6.3.4

6.4
6.4.1
6.4.2

6.4.3

6.4.4

6.4.5

6.4.6

6.4.7

6.4.8
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OUTPUTS

Type Single ended compatible with one side \@

connected to circuit ground.
Output Impedance 10Q maximum in series with at least
Max. Linear Output Voltage 10 volts pk-pk (3.535 V rms) reat

Maximum Linear Output 2.0 mA pk-pk or great
Current

TRANSFER CHERACTERISTICS

Gain 1or10 selec nternal jumper
Accuracy +1.59
Frequency Response Flab within®its bandwidth. The gain at the upper

er cutoff frequencies are 5% lower than
he gain at 1000 Hz.

Lower Cut-off Frequen 0 Hz maximum

Upper Cut-off Fre 30 kHz minimum
Amplitude Li it 1% of reading from best fit straight line
approximation to the curve of output vs input for

signals of full scale or less.

Residual Noise 0.4mV rms for gain of 1.0, 2mV rms maximum
for gain 10 within a 30kHz bandwidth.

Harmonic Distortion Less than 1% maximum for signal of full scale or
less.
Crosstalk 20.0mV rms maximum RTO or 1.0mV rms RTI

whichever is greater. With one channel operating
at full scale and adjacent channel with 250Q
shunt resistor at the input.
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6.5

6.5.1

6.6

6.6.1

6.6.2

6.6.3

6.7

6.7.1

6.7.2

>
O

A%

POWER
Line Voltage
PHYSICAL

Dimensions

Weight

Connectors

ENVIRONMENTAL

Temperature
Accessories

Power Cord
Instruction Manual

O
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100/120/220/240V AC 50 to 60Hz selectab\@
19" rack mounting, 1 73h X 9.45d @

(44 x 240 x 483 mm)

3.97 (1.8 kg)

Output BNC

Input

Output "D"
Operat to +50°C

per ing -54 to +85°C

&’0
.&O
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