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3. DISCUSSION OF RESULTS

Comparison befween the curve plotted automatically by the recorder
and the curves manually plotted are shown in Fig. R1l to R13. It is obvious
that the error preduced by the recorder ls greater in Che lewer negacive grid
voltage region. This error is a combination of individual circuir errar in-
c¢luding an error produced by mechanigal parts, To locate the scurce of errar
consideration on the individusl- test resuits has .to be made,

From the test result in Fig. K7 and R8 which show the relation
.between plate supply voltage and chart displacement, it is ecleared that the
error resulting from this part is relatively émalle The averall error re-
sulting from y-axis plotting device as showm in Fig. Rl ko R4 is not so
large; however, the previously wentioned errors do not affect only in the low
gTid voltage region. .Thus, it should be the g2fd voltage supply unit that
contributed mejor part of the error.

The positive return of the grid valtage supply is referenced back to
the output terminal of the bufier ampiifter instead of referanced bagck to the
cathode of the tube being tested. The reasons for using this circuic is
stated in section 2.3-15.

Since the voltage different between cathode and output rerminal of the
buffer amplifier is not constent, as shown in Fig. R9. The effect.of which
iz the same as the pre-set grid voltage is changed by the same amount as
the incremental change of that voltage difference, see Fig. 19 apd Filg. 20.

_ Furthermore incremental change of bias base current of the twa buffer
arplifiars due to the variation of plate current causes the voltage drop across
Rk-t54¥ﬁiﬁf“résﬁlf¥hg'in varying “of the presset’grid~voibiga’of Che same mag-

nitude. That is the pre-set grid voltage would be silghtiy changed as
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plate current was chapged. Thus, strietiy speaking the recorded gurve ls
the curve of slightly varying grid voltage inctead af the 6ne of ¢onstant
grid voltage. Tha effects of which is relatlvely large in the lower grid
volrage reglion.
In order to reduce the ertor, input and cutput woltage tracking of
the buffer amplifier must ba kept as close to each other as possible. Fur-

thermore high lnput impedancs of the amplifier is also required in order

that the change in bias current

- ha

?s reduced.
Another solution is to cénnect the positive return of the grid vel-
tage supply unit to the cathode of the tube directiy. Such cireuitf arrange-
ment Tequires the cathoda terminal te be grounded to avold the effect of hum
and nolses from enteriﬁg into the comparacor cirguit. Conseguenily the cur-
%ent sensing resistor has to be moved to connect between ground and the negas
tive return of the plate voltage supply unit. This circulf arrangement also
leads to some minor change in the other ecircuifs. On cthe other hand, this
circuit modlficacion simplifles tha prublém of using the recorder for record-
ing charactaristics of wvacuums~tubes pentode. Hevertheless, screaen volcape
source must be isolated from ground to avoid coOmMmOn sScreen currenkt flowing

through the same currCent sensing resistor.

Some other minor scurces of error ares-
a) Stylus-driving motor, 8 shaded pole moter was used iﬂ chis axpe-
riment, its speed charactoriscics depends largely on loadland Lline voltage.
Moter speed variation caused the same varlation in percentage to the y=axis defi
tion §ensitivicy,l This part of error can be minimized by ﬁsing a synchronous mokor.
b} Transverse displacement of the paper, it was caused by transporta-s

tion of the paper in the Xdirection. The effect of which is similar te
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shifting of x-axis at the same magnitude. This arror ¢an be minimized by
using a paper edpe-sensing device Instead of the lipht trigeering ciccuit
fo trig the ramp function generator. In this method marking end of the
sCylus is used as an arm to detegct the paper edge, UOperation of which is
as deseribed in section 4.2

¢} Belt vibration, Owing to high speed of the belt, belt wvibration
is unavoldakle, Thts vibration causes some ertor in sweep start=up, trige
gering pelnt. Its effect and Ebfutiun are Ehe csame 25 described in {(h).

d) FPaper slip. In this experiment paper was driven by means of the
pressure between the paper driving drum and the rubber rollers. Therefore;
2lipping of the paper c¢an aoccur; resuiting in errer in the plats voltaze
scale. It can be improved by wsing A sprocket driving drum, but this must ba
enaurad thot Che parimataé of tha.drivinn dowm is oaxactly the multiple valua
vf the sprockelt teeth spacing.

e) Plate voltage suppiy unit. It is evident from ths plat of voltage
scale on Fig. RS that the error from the plate voltage supply unit 1s quite
small. However, the final accuracy of the plate voltage scale is also
atfected by the woltage drop across current sensing resistor Rk, Therefore;
the sctual plate te cathode voltage is less Chen the voltage which read from
the plate voltage scale by the same amount as the valtage drep across Rli,

This errer Ean be minimlzed by decreasing Che maximum veltage diop
actoss REK to a relatively low value comparing to the operating plate voltage.
Anothaer solution may be dune by feeding the veltage doop across Rk back into
Ehe voltage control circuit which has been reerranged so chat the_nutput
voltage is increased by ths same amount as that voltege drop.

As previocusly discussed; thé ¥=axis plotting dovics also nooduced

50me error. Titcse error shovis o LovosUinsiad LnoeMor Rani o N0T aimgr
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be minimized or climinated. Unfortunately;, sultaeble test lnatruments were
not available. So the error as seen from Fig. Rl Eo Fig. R4 is the combina=
tion errer resulting from the ramp-function gemerator, belt speed variation,
and the voltage comparater. In order to test ipdividual circuit,special
test InstCruments such as sWweep linearity tester and hipgh accuracy strohbos-

cope for measuring instantaneous belt speed are required.
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