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Comparing characteristic curves with the original data sheet

A RoeTest user contacted me regarding the following issue:

He wants to compare his tube's recorded characteristic curves from the RoeTest with

the characteristic curves from the original data sheet. For this purpose he wants to scale the
recorded characteristic curves to the same size as in the data sheet. Then he wants to

put the two papers on top of each other for comparison.

Putting two papers on top of each other for comparison is not an optimal solution. It would

be better to digitize the original characteristic curve from the data sheet and then compare
the curves on the PC's screen.

1. New Method starting with Software Version 10.2.5.0

With the new software it is possible to load a background picture into the evaluation graphics.
This can also be a characteristic curve diagram from an original data sheet.

In the following | show you in an example how easy this can be done.

Excerpororrn the data sheet of an EF80 given as a PDF file:
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With suitable software (I use “Hardcopy”) the picture data from the pdf file can be extracted and
stored as bitmap data (.bmp). Then the bitmap picture data must be processed a little further.
| will show this using the free of charge software “IrvanView”.

The picture must be cut to size:
- at the left side and at the top: adjust to integral axis values (I used 50mA and -6V)
- at the right side and at the bottom: adjust to OmA and 0V

Mark this section in IrfanView with the mouse and extract it with the key combination <Ctrl-Y>.



RoeTest -das Computer-Réhren-Messgeriit -

professional tube-testing-system (c) Helmut Weigl www.roehrentest.de
The resulting picture will look then as follows:
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As the marking of the axes has been cut out | suggest to insert the values of the axes
manually into the graphics (here: -6V and 50mA). | also put the tube's name to the graphics.

IrfanView: You open the tools using the F12 key. Text can be inserted into the graphics with 'A":
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The graphics will be used as background picture, so the colors should be somewhat transparent.
You can change the colors using <shift-G> and change the dark black color to a light gray. Then
store the edited picture as bitmap file (.bmp).

RoeTest:

With the button <Grafik laden> (load graphics) the background picture is imported. A window will
open where you can select the area of the axes manually (“Bereichsenden der Grafik manuell
wahlen”). In this window set the axes' values, maximum 50mA for the y-axis, minimum value of -6V
for the x-axis and maximum value of OV for the x-axis:
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Thus the background graphics from the data sheet gets the same scaling as the RoeTest graphics.
So it is very easy to compare measured characteristic curves with the data sheet. In the following
picture a characteristic curve measured at Ua and Ug2 = 170V:

¥ PRoeTest - professional tube-testing-system - Kennlinien auswe
e | 4/EF30 #1301 Daten + | sasy-match i easy-match III Ausgahei KIirrfak.‘turI E‘.urveTraceI
= 50, —Grafik individuell aus derzeit geladenen Messdaten hinzufligen:-
(e ] | | T 1 B f ;"_!_5[1_ Kennlinie hinzufiigen i
48— T =rrrrrr
[T ¥ LR T T i | e I
P e = ddi | 1 LSl : . . —— .
II}A = 3ot I !_ ] f _fj-_'f" _,' —Vergleich zweier Systeme einer Rihre (z.B. Doppeltrioden):
; : l o,
b ! R . N I N 1-2-System UG1LA i 1-2-System UAA |
I ] ! | | i Z lr |
42| 4 ] 3
] t]F‘-:.".‘_m 1 T i Tr —spezielle Kurven (nur sinnvoll bei Kennlinie Uaflay
4E|| T M- o =711 i
——1—t——1t—1—"T1 1 —F T T ; } L e e i =
ag | | | i [ ] I | : [T a':f‘__rfT | R Werlustl Hyperbel (Pvmax) System Nr. 1 Li [W] 250,0_00
36 I 111 B A
| | ! - L £ | ! g1 i i 2 ! |u
| 1 T o | Widerstandsgerade (RA) Ra [Ohm]:
24 | —1 +— f——t— -t O R o | e . S |
SE | [ 1 | | ] 'f 1 } = _#_ Ub V] ID_.
32— b i I B P N T :
B S S N O O 4 N oo - - e
- T i T s W, . | E___. oy =— rHintergrundgrafik (Kennlinien aus eriginal Datenblatt *bmpy————
auto 21T T r T T T & T 15 |
| | ! o
scale 2877 T T T 11 T Grafik laden | C:\CBuilderS\Projects\RoeTestiDokumente\EFE
] |
T 26
E | S|
= 24l | I Grafik Entfernen |
2 1
| - I . ~bei Mausklick auf Kennlinie folgende Daten einfigen:
|
20 i Y S S S S -
| | LA ¥ Spannung (x) V] X -0,07
¥ :
1ol 7 W Strom (y) [mA] y:21,95
16l | .r'"-' |1 ¥ Steilheit bei Kennlinien f{lUg1) [mAn]
i et '-,r-—-i- - v Verlustieistung bei Kennlinien f(lUa) [W]
) Iz ‘ [ ¥ Innenwiderstand bei Kennlinien flJa} kohm]
12 £ T ¥ ] Markierung: " keing
H SEEEE - Fad
. | 1 | A { | | intergrundfarbe
iix | | A | " Fadenkreuz =
al G e IO O O O P " " I, O -}"{ 7 la.Messd.von BD | -
6 I%a LA L i T
4-‘,,.-'.‘ i /f : ’4.::/;_,1 L | P C__f-.‘_f?"_ laden Messdaten |
R 1= ’ﬁ T -1 Grafik laschen
! ! L T =l - -l | '.'d' =
EEEEEREC s ST R s EEe
N T b = . e 0K - zuriick | -

|t e LGP ™ il § e




RoeTest -das Computer-Réhren-Messgerit -

professional tube-testing-system (c) Helmut Weigl www.roehrentest.de

2. Alte Methode (auch weiterhin moglich)

Direct scanning of the data sheets is not feasible as the characteristic curves in the data
sheets have different scaling. So the characteristic curves have to be transferred manually.
For this purpose already a few pairs of values will suffice and this can be done very quickly.

Example EF80, Ua and Ug2 = 170V, original data sheet:

A AT 28
}f : F-i25
anseRansaraly
A (NA LA
K / 4
ANNERANEEY.AN/NY
v d 21874717120
7 18,5
1 ¥ i

75

Q
F— S
[ 4 ,, " ,
// y.4 vl 7/:
/5
dises A H A
= il
T e C s
“SUgy(Va!ﬁ"ff —4 " -2 -7 g ™

The characteristic curve's pairs of values are entered in the evaluation window at the item

"add curve" (red marked fields), with increasing x-values ("gesendete Spannung [sent voltage]")
from the left to the right. Empty fields will represent the value pair 0/-99. There is one specific
peculiarity to observe: It is not possible to represent an anode current of OmA. You have to enter a
very small value (e.g. 0,01mA) instead of OmA.
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The original characteristic curve's data can be stored to file using the button <save table to file> and
are then available for later comparisons. You should use meaningful file names that correspond to
the underlying characteristic curve data. The file extension for the characteristic curve data file is
".rkl".

¢ Speichern unter
Speichem | @l Messdaten _:J = |‘=‘j‘ Er
Mame ’ Anderungsdatum Typ Grofe
| Rene 02.09.2012 09:34 Dateicrdner
|| EFB0 datasheet WF, f(Ug1), Ua=Ug2=170V.rkl 24.09.2017 18:34 RKL-Datei 1 KB
| | EL24 datasheet Philips, f(Ug1], Ua=Ug2=250V.rkl 09.10.2017 13:49 RKL-Datei 1 KB
|| RV12P4000 datasheet TIf f(Ug1), Ua=200,Ug2="100Y, rkl.rkl 09.10.2017 13:43 RKL-Datei 1 KB

Dateiname: J‘.rk.l Speichem
Dateityp: iRﬁhrenkennlinie -tube curve lj Abbrechen )

With the button <add curve> the characteristic curve is shown in the graphics. As you can see from
the characteristic curve above already a few pairs of values suffice for a suitable representation. If

you want a more accurate representation you can enter additional pairs of values. This can also be
done later using the "Insert" key at the table's current cursor position to add a pair of values or with
the "Delete" key to erase a pair of values at the cursor position.

The stored characteristic curve's data can later be reloaded with the button <load table from file>.
With the button <add curve> the characteristic curve is then displayed in the graphics.

The following shows the comparison of a characteristic curve from the data sheet (blue) with the
tube's measured characteristic curve (red). For my tube (used, 100%) the measured curve nearly
matches that of the data sheet.
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