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1.1  Description |

The Model CD19 is a hirsh-jzain carrier demodulator plug~in module to
the Validyne Engineerinz Corporation's MCL lodule Case. It is used

to arnlify and demodulate the output of strain pase bridges and trans-
duccrs, variable reluctance transducers, nnd differential transformers
(LVDr)., The CD19 will operate with full-bridre or half bridce sinals
deliverins 10 volts DC output for 1 mv/v AC inout. A six (G) position
cain switch and a ten (10) turn pain potentiometer allow the use of
inputs un to 100 mv/v. Screwdriver adjusted R and C balance controls
are provided, with a Hi and Low ranzge switch for 10 to 1 balance

ranre éxpansion. A calibration circuit allows four (4) different
levels of »lus and minus calibration voltarse to be injected into the
input.

Output frequency response is controlled by a low pass active filter,
and is switch selectable to 10, 50, 200, and 1000iiz, The CD19 re-

quires SV RMS at 2KHz and + 15 VDC from the MCl Module Case.

B
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1.2 Electrical Specifications

Plug-In Module Model CD19

Input Sensitivity 1, 2.5, 5, 10, 25 and 50 mv/v = Switch Selectable
for 10V DC output: 0 to 100% - 10 turn vernier potentiometer
Output Voltage: Output A, 210VDC, Output B £ SMV DC
Output Current: ‘ Output A, #10ma, Output B %0.5ma
Output Impedance: 10 ohms short circuit proof
Frequency Response: 0 to 10, 50, 200 and 1000Hz - flat *10% Switch
. Selectable
Temperature Range: O°F to 160°F
Zero Shift: +005%/°F
Span Shift: O1%/°F
Balance Range: Low Hi
"R 2mv/v 20mv/v
"e" lmv/v 10mv/v
Front Panel Controls: 15 Turn R Balance screwdriver adjust

15 Turn C Balance screwdriver adjust

6 position gain switch

10 turn calibrated gain potentiometer

9 position calibration switch

White test point (undemodulated carrier)
Black test point (system ground)

Behind the Panel Circuit 2 arm - 4 arm switch
Board Mounted Controls: Balance range switch Hi-Low
: Output frequency response selector switch
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1.3 Inpﬁt and Output Connections:
Transducers are connected to the CD19 by means of the WR-L=325
connector on the back of the HCl Module Case. \
Pin 1l 5 Volt 3silz carrier
2 Input signal from transducer
3 Input sigral from transducer
L4 5 Volt 3liz carrier
CD19 output A and B come from separate XLR=-3 conncctors on ihe
back'qf the MC1l. Pin conncctions are the same on both output..
Pin 1 Output
2 System Ground

3 Chassis Ground
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1.4 Mechanical Specifications:
Width: 1.6 inc':;c.‘;“
Height: 3.7 inches
Weight: Less than 7 ounces

Plugs into Validyne Enginecering; Corporation's liCl iodule Casc.
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2.1 Instellation and Operation:

¥odel CD19 may be pluirmed into or out of the MC1 Module Case, while

2

power is on.
2.1.1(A,) Half Bridze 2 arm operation

(B.) Connect transducer as shown in Fi~x. 1A, S1 (2 arm = 4 arm

switch) should be in the 2 arm position (white dot not showinz), If

LU
o]
as

ol

trancducer is output tyre; such as, variable reluctance, the

~

i
balance rance switch S2 should be in the i position (white dot not
showin~). For a low output device; such as, a strain gage bridge,

S2 should be in the Low position (white dot -~howinz).
(C.) R and C control adjustment

To balance the bridce connect an AC voltmeter (3 volt range) or
an Oscilloscope (1 V/cm range) to the front.panel test points. With
the gain switch in the 50mv/v position adjust the R and C controls
alternately to reduce the amplitude of the 3Kllz sine wave sigznal.
Increase the gain with the cain switch, as the amplitude of the 3Kiic
sine wave decreases, until the siznal is nulled out with the pain
switch in the 1nv/v position. A complete null in this position is
not necessary. 7The gain switch is then turned to a position appro-
priate to the requirement of the transducer being used. A final ad-
justment of the R control may be necessary to brinm the DC output

sirnal of the CD19 to zero.
(D.) Gain Switch and 10 Turn Gain Control

With the 10 turn gain control fully clockwise the pain switch
reads in millivolts per volt innut necessary to obtain 10 volts DC

output. The 10 turn pgain control reduces the rain below this value to

18819 NAPA STRLET, NORTHRIDGE, CALIFORNIA 91324 e (71 3] HB& B4GY
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(D) Gain Switer =nd 10 Jurn Control (Cont.)

accornmndate sirrals larcer than that marked on the cain switch cetting,
but below that requived by the next ¢ain -witch position, The maxinun
innut sirnal for a particular cain switch settinz :should not be more
_than willlproduce 10 Volts output with the 10 turn gain control turned
no lower than a dial reading 'of 300 (fully clockwise is a reading of
1000). This corresponds to an input 3 1/3 times that of the gain switch

setting (33 mv/v on the 10 awv/v rance or 166mv/v on the 50 mv/v range).
2.1.2 Full Bridse 4 arm operation

Connect bridre circuit as shown in Fis, 1B, S1 (2 arm - 4 arn
switch) should be in the 4 arm position (white dot showins). If the
bridge is a hish output type, the balance range switch, 52, should be
in the ili position (white dot not showing). For low output bridge circuits,
S2 should be in the Low position (white dot showing). Operation stens

(C) anad (D) also apply to 4 arm operation.,
2e.l.3 LVDT Operation

Connect LVDT as shown in Fig. 2A or B. S1 (2 arm-4 arm switch should
be in 2 arm position (white dot not showing). If the LVDT is a high out-
put type, the balance range switch, 82, should be in the Hi position
(white dot not showing) for a balance range of * 20 mv/v. For Low output
units, the balance range switch, 82, may be used in the low position
(white dot showing) for a balance range of * 2 mv/v. Operating Steps
2.1.2-A through D apply. With LVDT Transducers, the residual signal at
null may be more than with other transducers. This residual signal may
be up to 10% of the full-scale signal, as observed at the CD19 Test Point,

with no significant effect on the demodulated output.

2
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2.2 Filter Selection

The CD19 has a 4 position filter selection switch located behind the

front panel on the printed circuit board. The 4 low pass filters are
selected by turning the knob until the dot is opp051te the number 10,

50, 200, or 1000 Hz.

2.3 Calibration Resistor Selection

The calibratioh switch on the CD19 front panel selects any one of L
jnternal calibration resistors. - The switch provides for plus or minus
output from any of the resistors. The 4 resistors are to be mounted

on the numbered bifurcated terminals located behind the CD19 front panel.

The transducer simulation for a given calibration resistor is approxi-

mately:
E, = 500 where E, is the transducer output in MV/v and Rc is
2+Rc
the calibration resistor in K ohms.
The Rc required for a particular Mv/v output is:
= 500-2E,
E°

2k Long Cable Operation

The CD19 Demodulator will operate with over 1,000 feet of cable between
each transducer and its demodulator. The carrier supply is virtually
unaffected by capacitance loading to above one microfarad, and may be
shorted for an indefinite period with no damage. It will then recover

to normal within a few seconds after removal of the short.
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7,1 CD19 Demodulator
The output from a transducer is fed into a high gain differ-

ential amplifier,one side of which is shorted for 2 arm single ended
operation by the 2 arm - 4 arm switch. Any residual output from the
transducer may be nulled out by the R and C balance controls, which
sum a small amount of carrier signal into the differential amplifier,
The pain of the differential amplifier is controlled by a 6 position
switch in the negative feedback locp. The output of this amplifier

poes to the 10 turn gain potentiometer, the output of which throu:-h

‘ 1,J a buffer amplifier feeds the demodulator. The demodulator routes
the transducer signal on one half of <he carrier cycle to the in-
verting input of a second differential amplifier and to the noninver-

tin: input on the other half of the carrier cycle. This second dif-

ferential amplifier is connected as a unity gain low pass active
filter to remove more of the carrier ripple and to determine the
output frequency response.‘ The frequency response is controlled by
a 4 position switch, mounted on the circuit board.

The calibration circuit operates by summing carrier sicnal

throush the calibration resistor into the input differential ampli-
fier, This signal is demodulated in the same manner as o transducer
siznal. The output polarity depends on which carrier lead the cal

resistor is switched to.

TN
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Princirles of Operation (Cont.)

The front panel test point monitors the output of the first
amplifier to facilitate nullinz residual outputs from the trans-
ducer. This point ic affected by the gain switch but not by the
10 turn pain potentiometer. For larrze input signals, the operation
of the CD19 will be linear as lonz as the sipnal at the test point
shows no clipping and the DC output of the demodulator ‘s no more

than 10 volts.
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Wk4-2/C
LVDT Connection for use with
) CD19 when output of LVDT is
less than % 166 mv/v.
2
SEC \
3
PRIM. 4
SEC2
FIG.2A
. WKeE-2/C
| IVDT connection for use with
R/ CD19 when output of LVDT is
2 greater than 166 mv/v.
Y14}
3
B k2 Ry — (Eo-166) R
PRIM 4 e ————
166
seca2 Where Eo is LVDT output in
mv/v, and Ry is 10K ohms.
Use metal film or wim wound
resistors.
FlG, 28
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cDI9
ICI 748 , 5K364| R K 2% R4l 18K =17
ICZ2 741 R2 1K 2% R42 82K
IC3 741 R3 IK R43 249K ‘%
R4 100K R44 15K
Q) - Q0 2N3859 RS 00K R45 33K
Ré I K R46 10K *I%
rpee CRI,CR2 IN%I4 R7 15 K R47 100K */|%
RE8 18K R48 33K
gm e Cl 47 uf R? IOK 2t% R49 00K %
o ;; C2 4Tt RIC 10K %1% R50 499K /%
sgRgss ¢3 3.3 pf RIl 20K * 1% R51 100K 1%
TRekeR c4 3.3 pf RIZ 20K*I% R52 100K *i%
C5  5004f Ri13 15K R53 100K *1%
ce 47 4 GV R4 | MEG R54 301KZtI%
Cc7 4.7 uf RIS (0K *I% R55 47n
Cc8 4.7 K16 15K R56 20K?!%
c9 033 RI7 2K 1% RE7 1on*i%
Clo 033 RI8 5K
Cltl 500pf R19 499 2%
Cl2  1500pf R20 402K *%
CI13  1000pf RZl 909K 1%
Cl4 2500pf R22 499K *l%
cls . RzZ3 10K *1%
Cle | R24 30.1K21%
Cl17  2500,f R25 499K %
C 18 100 pf R26 100K *1%
c19 J R27 301K *1Y,
C 20 022 R28 K *17
ceal ,0082 R2%9 47K
ce2 012 R30 15K
ces . 047 R3! 10K pot, R BAL
ce4 o082 R32 JOK pot, C BAL
C2% ZOOOP)C KR53 I K
Ccaeé 100 of R34 10K pst, GAIN
R35 (0K
s1 - spoT <3Arm R3¢ IK
§2 - SPDT -HILO R37 38K
53 - sPeT R38 15K
GAIN SWITCH R39 499K 1%
54 ‘ R40 499K |7
10 W, 50 K2 20002, IKKZ '
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