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Lab Report: The “Vollnetz” Valve Tester of 1938/9
GOSFJ

In my pursuit of things “valve” | am gearing up to repair a Taylor valve tester, and on the way
| came across this more universal tester from the Excelsior works in Leipzig. There were
many editions in the 1930s, and one in 1946: mine seems to from 1939. There is some info
here: https://www.jogis-roehrenbude.de/Roehren-Geschichtliches/Roe-
Pruefer/Kiesewetter-Vollnetz-35D/Vollnetz-35D.htm

There are no Nazi insignia on it but the outside has become a little tatty so | am re-covering
it. Mine has instructions for the 37/38 model, presumably the year of issue.

| checked the “live” line of the 2 pin plug and connected it to the fused line of the 3 pin
adapter.

My set of instructions, translated as best | can, is as follows:

“Instructions for Use for Tube Tester Model "VOLLNETZ" 37/38 D

Before connecting to the mains, ensure the device is set to the correct voltage. The setting is located
directly on top of the measuring instrument. The device is delivered set to 220 volts. To change the
voltage, turn the screw at 220 and then the screw at the point marked 110, 127, or 150. Tube Testing:
Connect the device to the AC mains, set the switch to the initial position, and insert the tube to be tested
into the corresponding socket. For tubes with an external terminal, connect the terminal to the external
terminal using the included wire.

Filament Heater Test: The light bulb serves as an indicator lamp for filament breakage. After inserting
the tube, the indicator lamp must light up. If there is a filament break, the test is performed without
the necessary equipment, and further testing is required.

Electrode Short Circuit Test. If the tube has a short circuit, the sound will oscillate strongly in the initial
position. A power test is no longer necessary here either. If no short circuit is present, the switch is
turned on to the corresponding heater voltage. For directly heated tubes, the power value can be read
immediately on the measuring instrument. For indirectly heated tubes, the reading can be taken after
12 minutes. The reading is compared with the enclosed limit value table. The values indicated in the
table are limit values. Tubes that are still usable will generally exceed these specified values. However,
if the instrument readings are significantly below the values | have specified in the table, a significant
decrease in volume will also be noticeable in the radio, which is greater the lower the reading on the
instrument.

Use as a voltmeter and ammeter for direct current. The built-in rotary voltage meter can be used as
a universal instrument for DC voltage measurements when the power plug is disconnected from the
mains.

1

Voltage measurement. For this purpose, the instrument is connected to the socket marked with a '-
and one marked 5, 50, or 500 volts.

Current measurement. For use as an ammeter, | supply suitable shunt resistors, which are inserted into
the sockets - and + with their pins and also have sockets marked - and +. The current consumption is 1
mA at full scale (1000 ohms per volt). For measurements up to 1 mA, the connection is made to the
sockets until the voltage drop reaches 0.1 volts.


https://www.jogis-roehrenbude.de/Roehren-Geschichtliches/Roe-Pruefer/Kiesewetter-Vollnetz-35D/Vollnetz-35D.htm
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Tests with the neon tube. The device must be connected to the mains. The test leads are connected to
the sockets. The input voltage is then approximately 100 volts. Resistance tests. When the test leads
are connected to a resistor, the neon beam changes direction inside the tube. Resistance values
between 50,000 ohms and 5 MOhms can be read on the display. If the resistance is less than 5 MOhm,
the value is 0.1 volts. 50,000 ohms, so the tube is fully luminous; if it is greater than 5 MOhm, no light
is visible.

Resistance measurements using the instrument via a 4-volt battery (0 to 5000 ohms). Connect the
battery to the negative and 5-volt terminals. Connect the resistance to be measured to the negative
and +4-volt terminals. Compare the reading of the instrument to the 0 to 5000 ohm scale shown below.
0 to 200 kOhms: Connect one end of the battery to the negative terminal. Connect the resistance to be
measured to the other terminal of the battery and to the 5-volt terminal. Compare the reading of the
instrument to the 0 to 200 kOhm scale shown below.

Capacitance tests. Capacitors can be tested in the same way as described under resistance tests.
Capacitances from 100 to 15,000 uF can be read on the scale. No light will be visible for capacitances
below 100 uF. Above 15,000 cm or in case of a short circuit, the tube illuminates along its entire length.

Dr.-No. 189. IV. 38, 1000. F. L.

I can only deliver control lamps upon receipt of a 60 Pfennig stamp. “

The variants of this device had separate lamps for the heater test but this one does not - the
neon light lights up fully on “Fb” setting- then you can set the heater voltage correctly (usually 6.3v
but also 4v and even 2v)/

The R and C scales referred to above are:
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But it’s not clear which scale is used for what...

With the tester came a number of documents. A typical document is given here. It shows the heater
value and, important, “Grenzwerte” (border value) for emissions from each valve, measured on the
meter. There are a number of such documents and some compare the values with another “Excelsior”
instrument, the “Kathometer”.
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ol I S I I R R
6D5 13 6,3 20 6WS5 13 6,3
6D6 6 6,3 20 6X5 13 6,3 30
6F6-6F6G |13 | 6,3 25 6Y6G 13 63 | 25
- 6F7 3 6,3 20 624 9a 6,3 30
E6HS 6 63 ] 25 1205 | 4 13,0 25
6H6-6H6G | 13 | 6,3 25 12A7 3 |130 25
6J5-615G 13 6,3 30 1223 1 13,0 25
67-6)16 |13 | 63 | 25 |ksas-25A6G | 13 25,0 25
"I 8ks L9 6,3 30 256G | 13 250 | 30
6K7-6K7G | 13 6,3 20 |[25L6-25L6G | 13 25,0 20
6L 43 | &3 25 || 2525 8 25,0 30
6L6-6L6G | 13 6,3 25 2526 13 25,0 30
6L7-6L7G | 13 6,3 20 AD 1 6,3 20
6N6G 13 Y| 63 20 AF 1 2,5 20
6N7 13 | 63 25 AG 1 5,0 25
6P7 13 6,3 20 D% 1 7,5 20
6Q7-6Q7G | 13 6,3 25 D 1 50 | 25
6R7 13 6,3 25 GA 9a 5,0 25
657 13 6,3 25 PZ 9a 2,5 20
U7 13 63 25 PZH b 2,5 20
6V6-6V6G | 13 53 25 i

Zur Prifung der Rohren 53; 6A6; 6E6; 6F5; 2B6; 6B5; kénnen
Zwischensockel geliefert werden, die bei Bedarf anzufordern sind.

First steps

First of all: the meter measures 3 volts ok to point 30 on the main meter scale. By insertinga 1 k ohm
resistor into the lead, the meter reading drops to 25. This suggests that 5 volts and 1 kOhm (V=IR) so
I = 5/1000 amps = 0,05mA per step on the meter.
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1. Measurement of R and C

1.09 MOhm

3.3 MOhm
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5

342 kOhm

As you can see, the scale on the right applies here and so the greater the value of r the longer the
neon light.
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\/

5000 pF

100 pF

Here you can see that the scale on the left applies, as the greater the value of C the longer the neon
glow.
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2. Testing old valves

Fist check heater is ok. The valves below, DF11, Miniwatt AB2 and EF13 were bought in a junk
shop in Prague with others - but the filament didn’t light on the others.
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DF11

Amongst other uses in German receivers, this Truppenbetreuungsempfianger ER3 is a “Morale”
receiver used to entertain land troops of the Luftwaffe.
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https://www.radiomuseum.org/images/radio/braun_frankfurt/truppenbetreuungsempfanger_er3
_3154884.jpg

Steel covered valves were introduced in 1938.
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Die neue Stahlréhren-Reihe Eigenichatten und Anwendung
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Funkschau 1938-04 p242

An Austrian radio amateur journal gave away cutouts for the pinouts of these valves:
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Austrian “calculator” for the EF13.

The DF11 was announced in 1940:

10
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Batterie-Stahlréhren fiir Trockenelement-Heizung

Fiir den Verkauf ins Ausland und fir die Beftidkung von Export-
empfingern hat Telefunken eine vollig neve Reihe von Batterie-
rohren herausgebradit, dic auf den Entwidklungs-Grundfatzen
der ,,hnmonll'&n Serie” beruhen und wie diefe zum Teil Stahl-
kolben befitzen, die aber vor allem fir die Heizung aus einem
Trodkenelement eingeriditet find. Die mittlere Heizipannung Jie-
fer Rohren betrligt 1,25 Volt, withrend der Arbeitshereidh zwifchen
1,4 und 1,0 Volt liege. Aufichen ercegend ift der geringe Heiz-
leiftungsbedarl dicfer Rohren; bei cinem Heizfirom von 25, 50,
75 und 100 mA je nach 1yp verbrauchen die Rohren eine Heiz-
leiftung von rund 003 bis 0,12 Watt. Die kleinfte Heizleiftung
erfordern cine Fanfpol-Regelrohre und ecine Treiberrdhre, dic
rrﬁﬂ(c cine Dogpeblggﬂpocﬁ(;‘ndmhre. Mit der niedrigen Faden-
pann und dem geringen Heizlelfiungsbedarf ermoglichen die
neuen D-Rohren den Bau leidhter und dabel leiftungsfahiger
tragharer Empfanger, die aus einzelnen Trodenzellen geheizt
werden konnen und die mit einer foldwen Zelle eine @beraus
lange Betriebszeit errcidhen, Fir die Heizung der Empflinger mit
den neuen Rohren wurden Trodenclemente entwidkelt, die 2z B,
fir traghare Gerdte bei einem Elementgewicht von unter 1 kg
cine Lebensdauer von ctwa 200 Stunden. fir ortsfefie Empfinger
aber. wo es auf kleinftes Gewidit nicht fo fehr ankommt, eine
foldie von z. B. 300 Stunden errcichen: die letzteren entfprechen
dabei riumlich etwa einer halben VE-Batterie. Die neuen Robren
werden von der deutfchen Indufirie zunidhft nur ins Ausland
verkauft, wo fie mit den auslandifchen 1,4-V olt-Rohren erfolgreids
in Wettbewerb treten werden, da es fich bel den deutichen Rohren
um e¢in jiingeres und befonders leiftungsfihiges Ergebnis der Roh-
renentwiklung handelt. — In der D-Keibe wurden fechs Rohren
herausgebradht, die dic Moglichkeit hicten, Empfinger verfchie-
denfier Schaltung und Preisklafie aufzubauen:
DCH 11 Deeipol-Sedvpol Mischeoilire thr Superhets
Dy n Fanipol Regeleiher, als HE - und ZF-Stufe verwendbar
DAF 11 Zwlgl-anipnl-\'nl—ndmhn (regelbar), aly Emplangsgheichrichier
und NF-Verflarker verwendbar
DL i Finfpol - Endrihre von 30 mW Sprechleiftung
Den Dreipolrahre, vor allem als Trelberrohre fur B-Stufen beftimmt
DDD 1t Doppel - Dretpal - Endriibre {0r Gegentaktihaltung mit einer Spredy-
Melttung von eftwa 1,2 Walt,
Befiodkt man mit den D-Rohren einen Zweikreifer (z. B. DF 11,
DAF 11, DI 11), fo bendtigt man nur 125 mA Heizfirom. Der
Klcinfuper mit DCH 11, DI 11, DAF 11 und DL 11 braudit
200 mA, der Normalfuper mit DC 11 und DDD 11 im NF-Teil
braucht 275 mA und der Grofifuper fdhlieBlich, der aufierdem
cine HF-Vorfiufe hat, 300 mA. Vergleicht man ferner einen Nor-
malfuper mit D-Rohren mit einem foidien mit den bisherigen
K-Rohren, fo hat man bei dem erfteren cinen Heizftrom rf
von 275, bel dem K-Réhren-Super einen folchen von 725 mA\,

¢

Schaltung eines Finl- haw. Sedweshren Superhets mit D-Rohren.
Rave 40 KO f0r Mittels und Langwellen (Up = 10,9 Y
10 kU e Kurzwellen (Up 120V
w0 f0r Kurzwellen (U, = % v,

wiihrend die Heizlei en 034 und 1.8 Watt betragen. Daraus
errechnet fich fir cine Betrichszeit von 800 Stunden eine not-
wendige Kapazitit der Heizbatterie von 600 Amp.-Stunden bei
dem K-Rohren-Empfiinger und von 240 Amp.-Stunden beim D-
Rohren-Geridit. Aus dicfem Vergleich eckennt man am hefien den
enormen Fortfdhritt, den die D-Rohren bringen. Es il natirclich
felbfiverfiandlich, daf man audy hinfichtlich der Anoden- und
Hilfsgitterfirome das Auflerfie getan hat, um fo fparfam wic
moglich zu arbeiten; dic maximale Anodenfpannung betrligt
120 Volt und die Strome wurden fo fefigelegt, daB man bei den
Kleineren Empfiingern mit einem Anodenfirom von 6 bis 9 mA
und bei den grofien Geriten mit einem folden von 9 bis 14 mA
E)Mmelwen) auskommt.

ic Rohren bringen audh fonft widhtige Neuerungen und Ver-
befierungen. mit denen wir uns hier aber — da die Rohren in
Deutfchland zunichit doch nicht auf den Markt kommen werden —
heute nidht befaffen wollen. Wir wollen nur die vereinfadite
Sdmlmngo:lnes Sechsrohren-Supers (der ohne HIE-Vorfiafe aud
als Fanfrohren-Geriit gebaut werden kann) zeigen, um unferen
Lefern eine Cherficht Giber die fdhaltungsmiiligen Anwendungs-
mdglichkeiten der Robren zu geben,

Funkschau 1940 04

https://archive.org/details/funkschau-1940-heft-04/page/n17/mode/1lup?q=DF11

11
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Miniwatt AB2 https://www.radiomuseum.org/forum/philips monatsheft 3 jg 1934.html

fis §i2

X

So | set about testing other valves in my collection. Here is a Marconi MH4 from 1934:
https://www.r-type.org/exhib/aby0006.htm

12
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Marconi MH4

Then | tried the 6K6GT *2 which were fitted to a scrap R208 bought on ebay.

13
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6K8GT (through adapter Octal to CT8). The lower valve has some weakness around the base. The
6K*GT was first introduced in 1938 https://www.r-type.org/exhib/aag0104.htm

14
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My Mullard “Red E” valves pass heater test but mostly fail the emissions test.

A new range that sets the standard 0/ More [/_7472 a new th@—(t}l
valve design for many years to come
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mcllos

1938 adverts: Wireless World: June 23", July 7, July 215 https://www.r-
type.org/timeline/year1938.htm
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| began to get worried that Red E series valves did not work on my tester, so | bought some more.

R T T

GRS

EK2

https://www.r-type.org/exhib/aah0021.htm

T onidemme

o1V 6V .

EBC3 — Passes the heater test, but the Grenzwerte (border) should be 25: but actual 12 after half an
hour
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EBC3 Pin Connections

EL2 — no emission at all, but heaters are good.

EL2 Pin Connections

Both have anode on pin 8 and cathode on pin 4 and the heaters are the same. What is the problem
here?

The “Aussenklemme” terminal

This terminal on the top left allows for an extra wire to be connected to the measuring apparatus.
Initially | was puzzled by it but then | saw this valve on the internet. Note the large connector on the
side of the valve base.
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A Ju———— B

The valve museum site describes this PM24 valve as “Initial 1928 production of the PM24, as seen in
this exhibit, used a B4 base cap with a side terminal that connected to the screen grid g2.”
https://www.r-type.org/exhib/aaq0169.htm

Looking at the earlier version of the Vollnezt from the radiomusem site, | see a little picture of the
Aussenklemmer in this extract from the circuit diagram:
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AAAAAL
""'vvvv *

Abb, 212, Prinzipschaltung des Riabrenprifers Vollue
I

Excelsiorwerk; Vollnetz 36D (3)

This looks like a “Fork” connector — which would fit onto the side terminal.

Extrapolating from this, | made up a connector with a 4mm plug (same as the meter terminals) and a
croc clip to a piece of wire around the top cap, and got some more results:
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The NF10, bought in a junk shop in Prague (13 volt heater)
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The EL2: now with emissions detected!
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Two EF39, which came from an R208 bought off ebay!
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Here is a better “Aussenklemme” connector for valves with a grid to Top cap

Again, the connector to top cap was salvaged from a fragment f an r208 off ebay.
ADAPTORS

Idea: David Taylor: Making adaptors to extend the range of valves that can be tested in a Taylor 45D
valve tester BVWS Bulletin Volume 39, Number 3 (Autumn 2014)
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Japanese UY74B - cathode (Octal) to grid but 4v accidentally applied to 2.5v
heaters https://www.radiomuseum.org/tubes/tube _uy-47b.html. A low emission might be
expected of a valve with lower heaters.

With the Aussenklemmer, | got an ambiguous result (-1 mA) with two UY-24B valves bought in the
Tokyo flea market suggesting that there is an internal short.
https://www.radiomuseum.org/tubes/tube 24b.html
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B4 base adaptor

Unknown valve on B4 base (adaptor) https://www.r-type.org/static/baseb4.htm
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B7G base adaptor

6Zh1P

Pin Connections - https://www.radiomuseum.org/tubes/tube 6jlp.html

https://www.r-type.org/exhib/acf0327.htm

Heaters 3,5 (found, tests OK)
K2or7

A5

Not using pins 1 and 6 (g1 and g2)
Test — No emissions.

So | decided to connect grid 1 and grid 2 as well as the two heaters , anode and cathode.

This is the Soviet 6Zh1P | bought in Thilisi.
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M8100

Cv4010

All of these 3 have the same heater, anode, cathode and grid connections.
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Cv4080

Tis has the same connections but wobbled on the heater check, so | think it has a short circuit
somewhere inside.

Some B7G have different pinouts and they all need to be checked with the valve museum website.

It’s clear from these B7G that connecting the Grids 1 and 2 makes the difference between no
emission and full emission.

UX4 valve base

https://www.r-type.org/static/baseux4.htm

under construction.
Conclusions from the Vollnetz tester

Evidently the main meter is a milliammeter and it is capable of measuring the heaters and emissions
of most valves, even those invented after it.

However, those valves with a top cap must be considered carefully. Where the top cap is an anode it
would be at a potential of maybe 100v so an external connection would be utterly dangerous. This
means that valves such as the 811 PA valve cannot be tested on this device.

Also, other, more sophisticated tests cannot be undertaken and the main consequence of that is that
pairs cannot be matched.

73 de Andy GOSFJ 30 January 2026
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