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Experi ment No. The X-Y Recorder

| NTRODUCTI ON

The X-Y recorder is a very useful instrunment for nmeasuring and
plotting various voltage signals. A one-pen recorder for instance
can plot two signals sinultaneously, one as a function of the
other, or one signal as a function of time. There are nulti-pen
recorders that can plot many signals sinultaneously. Although the
X-Y recorder is a voltage neasuring device, the voltage can
represent nost anything, depending upon the problem Wen using
the X-Y recorder, one nust be careful not to neasure signals that
are too fast for the X-Y recorder to record. For exanple, an X-Y
recorder rated at a slewrate of 40 cm second woul d give an

i naccurate recording for signals exceeding this rating.

In using the X-Y recorder, it is obviously inportant that one
know how to “set it up.” Normally, this is not difficult if the
magni t udes of the signals being recorded are such that the
calibrated settings on the X-Y recorder can be used. Bel ow are
two exanpl es where, for the X-Y recorder used in this
experinment,calibrated settings can be used. It is assuned that
the grid area of the graph paper is 25 x 18 cm It should be
poi nted out that XY recorders are avail able that are calibrated
in inches.

X-setting Y-setting
Example X-input Y-input {X-origin} (Y-origin)
#1 fy = 0.1 Hz +35 mv 20 mm/sec (1 cycle) | S mViem
(time base) =35 my 2 mm/sec (10 cycles) | (9 em from bottom)

(3 cm from left)

#2 +70 volts +6 volts 5 V/iem 0.5 V/iem
=30 volts -2 volts (8.5 cm from left) (5 ¢cm from bottom)

The positioning of the plot of the signals on the graph paper
shoul d al ways be such that there will be no need for WRITING I N
THE MARG NS of the graph paper!



Example #1 (YV-input to be plotted asgs a function of time)

X-getting:
1/fy = 1/0.1 cycles per sec = 10 secs/cycle
10 secs/oycle x 1 cycle = 10 secs
Leaving 5 cm for extra margin,
(25 cm - 5 cm)/ 10 secs = 2 om/sec or 20 mm/sec.
This is an exact setting.
or,
10 secs/cycle x 10 cycles = 100 secs
(25 ¢cm - 5 cm) /100 sece = 0.2 cm/feec or 2 mm/sec
This too is an exact setting.
Y-getting:
The maximum ¥Y-input would be,

= 70 mv

Vmax = |Vy+| + |Vy-| = [+35 mV| + |-35 mV
Leaving 4 cm for margin,
70 mV/{18 cm - 4 cm) = 5 mV/cm
This is an exact setting.
¥-origin:

Since time is posgitive (to the right), the X-origin is
positioned 3 cm right of the left margin of the graph paper.
This leaves 2 cm on the right of the graph paper after allowing
20 cm for pletting the signal.

Y-origin:

Since the ¥Y-input signal has an equal positive and negative
value, the Y-origin is placed in the center of the graph
paper, 9 cm up from the bottom margin. This leaves 2 cm at
the top and 2 om at the bottom of the graph paper after
allowing 14 cm for plotting the signal.



Example #2 (1¥-input to be plotted ag a function of the X-input)

¥-getting:
Vmax = |[+70 volts| + |-30 wvolts| = 100 volts
Leaving 5 cm for extra margin,
100 Volts/ (25 cm - 5 cm) = 5 V/cm.
This 15 an exact setting.
Y-setting:
Vmax = |+6 wvolts| + |-2 volte| = 8 volts
Leaving 2 cm for extra margin,
& volte/16 cm = 0.5 V/om.
This is an exact setting.
¥-origin:
70 volts/5 V/om = 14 cm of positive deflection (to the right)
-30 volts/5 V/cm = -6 cm of negative deflection (to the left)
The X-origin will be,

14 cm + 2.5 cm = 16.5 com from the right margin of the graph
paper.

aor,

& cm+ 2.5 cm=28.5cm from the left margin of the graph paper.
Y-origin:

& volts/ 0.5 V/cm = 12 cm of positive deflection

2 volts/0.5 V/cm = 4 cm of negative deflection

The Y-origin will be,

12 cm + 1 om = 13 cm from the top margin of the graph paper

aor,

4 om+ 1 ogm = 5 cm from the bottom margin of the graph paper.



In most cases where the calculated setting is in between two
calibrated settings, a satisfactory recording can be obtained by
using the next HIGHER calibrated setting. However, 1in cases where
the recording 1is not satisfactory, 1t becomes necessary to
calibrate the X-Y recorder. For example, suppose an ¥X-setting of
3.5 mm/sec and Y-setting of 1.5 V/om 1is calculated and a
gatisfactory recording is not produced when the X-¥ recorder is set
on calibrated settings of 5 mm/sec and 2 V/om. Then the X-Y recorder
would need to be calibrated. The following procedure would be used
to calibrate the X-¥Y recorder.

For the Y-input:

a. Place the calibrated szcale on 2 V/om and the CAL-VAR
switch on VAE.

b. Place a known 15 wvolts on the Y-input and adjust the VAR
adjustment until a 10-cm deflection is cbtained (1.5 V/
com) .

For the X-input:

a. Cbtain a low-frequency, ramp-function generator and
adjust its output to +5-0 wvolts.

1. Set the calibrated scale as follows:
5 volts/25 om = 0.2 V/om
(el Place the +5-0 volt ramp signal on the ¥X-input and adjust
the ramp rate (frequency) until 21 cm is =swept 1n &0

geconds (0.35 am/sec) .

The X-Y recorder is now calibrated at 3.5 mm/sec and 1.5 V/cm.



PEELTIMINARY

P-1. Determine the X- and Y-settings and X- and Y-origins for the
2ignals below. Use calibrated settings whenever possible and
get up calibrated settings wherever necessary.

Agsume a Linseis Model LY1800 X-Y recorder that has the
following calibrated settings.

Xand Y Inputs Time Base
(mV/cm and Viem {mm/sec)
(.05 0.05
0.1 0.1
0.2 0.2
0.5 0.5
I [
2 9
5 5
10 10
20
50
100




P-1. (Continued)

a. Y-input = +350 mV
-350 mV

fy = 0.625 Hertz

Show between 2 to 3 cycles on the graph.

(channel 1 sine wave)

X setting :
Period = 1/f = 1.6
1.6 x 2.6 = 4s
38.5/4 = 8.25

Y setting:
Vmax = 700nV
200/ 24 = 29.18

X origin

X-Setting = 8.25 cnisec ; Y-Setting 29. 18nV/ cm

X-origin =3 cmfromleft; Y-origin = 1.4 fromtop

9 fromthe bottom



P-1.

(Cont i nued)
b. Y-input = +0 V
-10 V

fy = 0.25 Hertz

Show approxi mately 5 cycles on the graph.

(channel 2 triangle wave)

X period = 1/f = 40

40 x 5 = 200
38- 5/ 200 = 0.165
Y Vmax = 15

15/ 24 = 0.625

X-Setting = 0.165 cnlsec ;

X-origin =3 cmfromleft

Y-Setting

Y-origin

0.625 V/cm
3 cmfromtop

9 from bottom



P-1. (Continued)

C. Y-input = +2 V
-1V
¥-1lnput = +15 V
-25 V
X-Settings :
Vmax = 40V

40/ 33 = 1.21 Vicm

Y-Settings :
Vmax = 3V
3/24 = 0.125 V/cm

X-origin =15/1.21 = 12.4 + 2.5
- 25/1.21 = - 20.77

X-input = 1.21 ; Y-origin = 0.125

X-origin = 14.9cmfromright ; Y-origin = 10cm from bottom



P-2. Decscribe how the Linseis Model LY1800 X-¥ recorder could be

calibrated for an X-setting of 75 mm/sec and a Y-setting of
0.75 V/cm.
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PECCEDURE
L-1. Set up the X-Y recorder as determined in the Preliminary P-1.

The signals will be on the terminal bcoard in the laboratory
as follows:

Problem Terminals (to ground) Type of Graph Paper
P-1.a. #1 Y-input Centimeter
P-1.b. #2 Y-input Centimeter
P-1.c. #3 X-input Centimeter

#4 Y-input

Plot each of the three signals above using the available X-Y¥
recorder.

L-2. Apply the unknown signal from terminal #& to the Y-input of
the X-¥ recorder. Set the ¥- and Y-settings and origins of the
¥X-Y recorder so as to obtain a reasonable plot of the signal
as a function of time. At least one but not more than three
cycles of the signal should be recorded. Determine the
magnitude and fregquency of the signal.

EREPORT

E-1. Discuss the results of the experiment.



