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T (1) ~ Lorentz — Berlin {Lorentzweg)

8o Staff: Manager: Schmidt

Contact with Allied authorities: Siburski

Chief-engineer; Messner (worked at telc—
vision receivers till 1939,
then radar equipment}.

kadio~set works: Baumbszch

Velve works: Feschke

Valve works, special receiving valves:

Behrholt.

Totel number of employees at present 1500 (formerly max.
2C,000) .
The development laboratory is in Eszlingen (250 men).
In control is: Dr. Herringer.
FPurther: Dr, Diring, special valves.r9;4b~&
Dr. Milch, chemist
iéiigr marufecturing problems.
From patont-literature were known to us:
Jung—Zeeper, in Fussia now.
Dr. Scharfnagel, has a private patent—office now.

b. Lay-out of the valve works.

The wvalvoeworks arc housed in the ecllar of onc of the few
available buildings. Exclusively receiving-valves for
"Volksempfanger” are made now. Output: appr. 25 valves per
day. HMainly handwork. The welding apparatus had a common
ignition control device. Welding frequency appr. 2 per sccond.
Thero was only onc sceling-in machinc (one—shaft ~ vertical -—
onc position). The pump was an improviscd apparatus with 12
positions and a roctilinear movablc oven. Ono H.F.—-sct had
Jjust been made ready, A rotating pump was built-up from
useful components and was ncarly roady. Exclusively pumps of
the rotating oil—type (old Leyboldt models). No liquid air-
coolers, All valvos had pressed glass feet with cored wirc—
clecctrodes. They were made with a handpress. In a separatc
cellar there was an oquipment for the continuous coating of
filaments with AL 503,

It works onm & very small scale. In principle, howevor,

cverything necessary for the manufacture of valves is
rrescnt.,
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Transmitting valves are not madc now,

Programoc.

A list of tTypos

mado during the war, follows bclow.

RD].Zf

RLIZ2T75

1852

5521
DS311
DS310
DS322
RD12L=
TL2,4T1
RD2,4Ta
RDiZ2Tc
RD12Ta

1LG10

RLZ,4P2

DL1b

1

}

1

1

I

1

i

1

1

I

Impulse triodc, oxide cathede indirecetly hoatced

ancde dissipation 75 Wetts.

Transmitting—ond amplifying tricdes, oxide

cathodcs, indireetly heated, anode dissipation

75 Watts.

"

Ultra short wave transmitting pentodes, €00
Wotbs out—pit ot A =. 1.2 moters

idem

Triodc for dm, waves, 200 m.W. ot 60 cm.
idem

idem s 1L Watt ot 55 com,
Velocity modulation tube, 12 Watts at 20 cm.
Jltra short wave triodeo, 250 m.W. at 10 cm.
Triodc for dm. waves,

idcm sy 845 Watts ot 50 cm.

idem

Full wave H. vocuum rectificer, indircetly heated

oxid¢ cathode, oub-put 1500 V,, 400 mA.

Ultra short wavo pentode.

Imitation of Amcrican miniture tubes, transmitt-

ing pontode.

I (2) - Tclefunken — Berlin, 71 Sickingsrsirasse.

~
[

Staff: Manager: Dr. ¥eth

General works manager: Dr. Wicoand
Chemical physical laboratory: Dr. Statz.

Manufacture receiving valves: Dr. Herrmam

(cathode spocialist).
3



Staff: contd, Chemist: Dr. Pllfrich
Transmitting velves: Dr, Welff,Dr, Uredat
Class specialist: Dr. Dlising
Tests: Dr., Wolf.

Various well-known specizlists are no more presént i.a.:

Dr. Reosenstein (H.F. apparaturse] Russiz.

Engineer Rohde (transmitters) ecclesiastical charity.

Dr, Hilster {ultra short wave valves) "privatiert", address:
8 Poszweg. “

Dr, Hopner {large transmitting valves) Poland {Schmiedseberg).
Dr, Fritz) (London or W, Germany (Oeynshausen?}.
Dr. Lirba) magnetrons(PariS or Toulouse.

Dr. Steimel (valve research) Russis,

Dr. ROttgardt)development nitra short wave valves, address f{
Dr. Brandt ) unkncwn
Dr. Brick (disc seal walves)} Paris (%),

Tr, Kleon {receiving valves) American zone (7)

b, Lay-out valve-works,

remained than with Loregfz., The manufescture and test depart-
ments are spread over vérious floors, The operations are
pretty well mechanised. They had the disposal of rotating
pumps and sezling-in machines for receiving valves, A small
sutomatic mochine for welding grids will be discussed elsewhere
in this report. Here, toc, The welding apparatus were cont-
rolled by a central apparatus., The welding frequency was
groater than with Lorentz. To provent untimely welding, 4
relays wore mounted with each apparatus, but this caused the
equipment to be again rather complicated.

With the Telefunkegxpuch more useful room and equipment

The assembly of water cooled transmitting valves was for
tho greater port handwork. Our impression waes that they had
the disposal of well skilled hands.

One pump for valves of 20-100 KW was presont. It was
provisionally mounted and did not meet the elementary require-
ments of safety. As contrasted with Lorentz mercury pumps
were used here, Liquid air was also present (supplied by the
Technical University?).

The department for testing valves was partly under re-
constructior, There was an equipment for statical testing of
characteristics, of large valves (to 135 KW output). Further
three small test transmitters to appr. 100 Watts,

4



Formerly they had numerous test transmitters., The
largest worked atA = T00 meters for valves of more than 20 KW
outputs The 4 KW transmitter was present for the smallest metal
valve (181500). All test transmitbers were equipped with a
driver stage. At the moment they were building up a transmit-
ter for 135 KW output. The manifold use of ceramic compcnents
was striking i.a. disc capacitors from Hescho and porcelain
cooling water reels.

Primitive screens of triplex had been built for receiving
valves. 'The general impression was that they managed to impro-
vise very well inspite of the difficult circumstances and that
the technical level of the labourers engaged on the reconstruc—
tion was high.

Ca Programme,

Besides a few ordinary receiving types, hard glass
transmitbing valves were made and a fairly large number of
types of water cooled transmitting valves,

The latter were mostly existing types rebuilt for tungsten-
thorium cathode c.ge. RS 557 — RS 5568 and RS 564, Last mentioned
type is now and still in experimental manufacturc. It has an
output of 100 KW at 11 meters wavelength (class €}, at the
long wavclength 250 KW has been reached with an incrcased anode
voltage. The glass velves were types RS 268 and RS 239, with
thoriated tungsten filaments which are not carbonised, however,
flashed. The omission is somewhat higher than of pure tungsten,
the mechonical strength bettor than of carbonised thoristed—
tungsten., Glass transmitting valves for communication were not
made, the manufacture of ultra short wave valves was also
stopped.

T (3} - Sicmens-Halske, Berlin - Sicmenstadt.

2.,  Monoger: Dr. Mihlbauer.
Contact with Aliied Authorities: Dr, Hoffmann.
Receiving sets)
Transmitters )
Menufecture of valves: Dr. Jacobi,
Amplifiers for the post—office: Dr, Etzredt
( Fngineer Scholz
Trensmitting velves : ( Ganswindt
( Richter
Special Problems: Dr, Kratz
Tests and inspection transmitting valves: Hengstmann

Dr. Bogash
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Formerly they had mumerous test transmifters. The
largest worked atA = 700 meters for velves of more than 20 KW
output. The 4 KW transmitter was present for the smallest metal
valve (LS1500). All test transmitters were equipped with a
driver stage. At the moment they were building up a Transmit-
ter for 135 KW output. The manifold use of ceramic components
was striking i.e. disc capacitors from Hescho and porcelain
cooling water reels.

Primitive screens of Triplex had been built for receiving
valves, The general impression was that they managed to impro-
vise very well inspite of the difficult circumstances and that
the technicsal level of the laboursrs engaged on the reconstruc-
tion was high.

Ce Programme.

Besides a few ordinary receiving types, hard glass
transmitting valves were mede and & fairly large number of
types of water cooled transmitting valves,

The latter were mostly existing types rebuilt for tungsten—
thorium cathode c.z. RS 657 — RS 558 and RS 564, Last mentioned
type is now and still in experimental menufecturc. It has an
output of 100 K¥ at 11 meters wavelength (class C), at the
long wavelength 250 KW has been reached with an incrcased anode
voltage. The glass valvcs were types RS 2568 snd RS 239, with
thoriated tungsten filaments which are not carbonised, however,
flashked. The cmission is somewhat higher than of pure tungsien,
+the mechonical strength bettor than of carbonised thoriated-
tungsten., Glass transmitting valves for communication were not
made, the manufacture of ultra short wave valves was also
stopped.

I (3) -~ Siomens-Halske, Berlin - Siemenstadt,

2.  Manoger: Dre Mihlbauer.
Contact with Allied Authorities: Dr. Hoffmann.
Receiving sets) '
Transmitters )
Menufcetures of valves: Dr. Jacobi.
Amplifiers for the post—office: Dr. Etzredt
( Engineer Scholz
Tronsmitiing valves : ( CGanswindt
{ Richter
Special Problems: Dre. Kratz
Tests end inspection transmitting valves: Hengstmann

Dr. Bogash
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30% of the buildings heve been destroyed: 70% is morc or

less useful. Formerly 36.000 labourers, now 10.000, appr. 25ﬁ
ill (Jan. '47).

D Lay—out velve—works.

They arc about a 5 minutes walk from the Woerner—works,
There are five floors one of which is in use for glass dia-
thermy valves (tungsten~cathode) snd one for water cooled
valves, (bungsten-thorium cathode). One floor had been fitted
up &s a pumping-department, In the remainder of the building

there were i.a. incomplete installations for the manufacture
of tantzlum,

As to the large transmitting valves the equipment was
better as compared with Telefunken. There were a few horizon~
tal sealing—in benches and six well eguipped pumping installes—

tions for water ccoled valves, Here, too, mercury pumps with
liquid eir were used.

cse Programme.

& list of types follows below. AT the moment they
manufaseture practicelly exclusively:

For this list see page 7.
Valve RS 301 is cancelled, as there is no raw material
for the manufacture of the cathode from Ta—tubing. Instead

of it there is the RS 666 with tungsten-—thorium #ilament,

I (4) — AJE,.G, valve-works, Clausthal — Zellerfeld,

Be Staff: Manager: Dra. Zicgenbein (specialist

transmitting valves}).

General management: Dr. XKugel; he is at
Behlecke now, where the A.E.G, hes s
factory for metal rectifying tubes.

Photo—slectric cells: Dr, Scharfernicht
(specialist "bild-wandler™)

Gasfilled rectifying tubes: Dr. Ahrens

Chemist: Dr. Hestler.

Total number of cmployess: 140
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be Lay—out,

The works consist of five — for the greater part — wooden
sheds, installed during the war to be used in case of emergencwy
According to Dr. Ziegenbein they were only put into use in
March 1945,

In general the sheds are eguipped primitively. Only the
pumping department housed in a stonec building, mokes a rather
solid impression,

~

Ca Programme.,

1. Gasfilled rectifying tubes.

24 Amplifying valves for the post-office.

3« Photo-elecctric cells (Cs — Sh).

4, Oscillator valves,

5e Reparation of water cooled transmitting wvalves,

£ e Ultra short wave velves (impulse triodes, mognctrons).

The manufacture is no more allcowed now,.
This also applies to infra-red "bildwandler'
(3 models). ’

IT Monufeocturing problems.

As the present primitive memufacture gencrally offers
little opportunity for studying menufacturing problems, = good
deal of the following dis based on experience gained during
the wor with valves made then.

Ve shall treot the starndpoints of the verious works os much as

possible simultereocusiy, whorcby the source is stated, if
nocoessary (T = Telefunken; S = Siomens: L = Lorentz; AB.G.).

Te Cathodes.,

¥ro—Th, cathodes.

One starts from pure tungston powder, to which 1.8% is
addeds  AfYer the asscembly the wire is degesscd in o veouun
cover at a temporature of 2000° X,

While pumping (rototing oilpump) bensol vapour is admiti-

ed through a separcte conduct until an equilibrium pressure of
<L N - .« - . .

L — 5 x 10¢ tor is reached (measurcd with a Pirani-monomctor)

Then carburising tekes plece at 1.3 x the usual strongth
of current. It is kept constamb. When the voltage over the
8.



filament has increased sufficiently, one stops,

For thick filements (eppr. 1 mm.) a AVyp of 8% is
admitted for thinner ones 4% (T).

Siemens states 10% for thick filaments or 5% for thin
ones. Dr, Ziegenbein (A.E,G.) states 3 — 5%, 'The latter
prefers carburising in naphthaline vapour.

In general amply-dimensioned filaments are used in the
large water cooled valves, They often work at a relatively
low temperature: 1600° C. (8), the working temperature is
higher with Telefunken, 1950° -~ 2000° K,

With water cooled valves the average emission current
allowed is appr. 5 mA, per Watt filament capacity., The
carburised wires are no more flashed.

The mechanic strength is relatively well which is
aseribed to the fact that there is only & light carburising.

Oxide cathodes,.

Indirectly heated oxide cathodes in transmitting valves
have a temperature of 1100% {receiving valves 1000C K).
In order to obtain a uniform division of temperature, genera-
1ly compensated filaments are used. A4s a function of the
life the distribution of emission has been measured along the
cathode. In the beginning there is a maximum in the centre.
Later on it becomes lower, so that two meximums occur (T)
figs 1.

Telefunken prefers triple carbonate, The addition of
Ca0 would give "better" crystals, These are needle—shaped,
The paste is milled somewhat, where by the crysials break
partly. However, the structure of the needle remains visible.
This paste can be sprayed, mostly it is painted on the nickel
tubinge For this purpose a Ni-gause fastened to a slack
plate spring is pericdically dipped into the emission paste
and then pressed against the cathode tubing rotating around
its axis (T) fige 2.

Lorentz uses the ordinary Ba-Sr paste and sprays it.
For valveg that have to work at very short waves (LDl - LD5
etc,) and for impulse velves, it is necessary to have smooth
layers, with great density. In both cases it is desired to
reach & slight electrical resistance of the oxide layer.,

9



For this purpose the ceoated and dried cathode is pressed
against a glass roller, Twice the ordinery demsity can be
obtained with it and 2 very smooth surinee (T). The emission
is considerably better as compared with nobaphoretically
coated cathodes.

It has also boen ascertained that = small
Na20 in the paste is desirsble, for these special applications.
It is reached by starting from Ba—-Sr—chlorides and from here
devositing the corrcsponding carbonates zgain with HH40H to
which & small zmount of NasCOz has beorn addod. The paste
obtained thus might give a somewhat worse emission, however,
a considerably better adhesion {T), A low resistance of 1-10
N/em2 was found on the LD with a thickness of 804k and 10730
K temperature, In general there was little difficulty with
H.F. losses in the oxide layer. Tc reduce the losscs of the
Ni-tubing-copper plating has been tried, however, without
success. In impulse valves it was necessary to age the cath-
cdes In a special way. If @.z. the usual anode voltage is 15
K.Ve, then 25 K.V, direct voltage is applied via a high
resistence for 24 hours. Over the valve is a small copaciter,

quantity cf

'Fumerous week flashes over talie viace, thet are gradually
diminishing and finally stey away. After terminction 4ha
cathode is full of wvery small heoles, which do not, howover,
influcnce the emission noticeably,

be Anodc.

Ps iron is uscd for receiving valves and small tronsmitt-
ing valves, It is worked up uncoated and only blackencd by
H,Fe heating during pumping. In heavier loaded valves nickel,
iron or molybdenum sprayed with thorium powder is often used.
It adheres well, radiates rather black and getters already
excellently at 300 or 400° C. 1In valves that are loaded very
hegvily zirconium cozted molybdenum or graphite is applied.

A few examples follow below:

Anode RD12f (Lorery(z) .

T consists of two halfeircular, radially out molybdenum
plates, In it molybdenum U-rods ars clamped with an inter-
mediate nickel foil (fig.3), The assembly is heated in =
forming gasoven to 135600 C. In this case an sutecticum of Ni-
Mo is formed, After this the anode is coated with zirconium
hydride, except the immer side, that ocught to remain smocth.

10.



inocde 1D 5.(Telefunken).

It consists of a not entirely closed smooth nickel
cylinder, on which iron discs are slipped. The assembly is
electrolytically copper plated and serled Together in an oven.
The outside is coatsd with Th-powder, This gives & better
adhesion on copper than zirconium powder (fig. 4).

Anode AS1010 (4.E.G.).

It is composed of two parts, one Mo—cylinder and one flat
Mo—-ring (fige 5}le The assembly is coated with Zirconium and
heated in vacuum at 1800° C. 1In this case the zirconium
alloys with the Mo. After this the anode is again externally
coated with Zr. powder,

Anode 15180 (Telefunken) (fig. 11).

Vachined out of graphite, zirconium coated and heated at
1800° C.in vacuum, Then coat again ond sinter at 1100° C.
in vacuum,

Anodes of wetercooled transmitting tubes are dealt with
under f,

Ce Getters,

1. Ba~—getter is predominently used as a Bato—lozenge
in receiving valves and low power transmitting valves (T-L).

2.  Ceto—getter.

It is a mixturs of Ce-Al-"Nischmetall" and Thorium. The
Ce-Al would mainly serve for a better adhesion. It getters
already at room temperature, inspite of +this it can be stored
in the air for a short time. At 300 or 400° C, it getters
very rapidly, for which reason it is mounted on ancdes or on
lips attached to it.

©efe In the ceramic ScheibenrBhre a Ceto coated nickelring is
clamped on the gridbush,

Lecording to Dr., Hfilster the gaos absorption capacity is
so great that even very small leakeges - that occured protty
often with these valves — caused no trouble., Owing to this
getter these valves could keep good for many vears (7).

Ba Thorium,

It behaves practically zs Ceto. It is predominantly
11,



applied on the anode (temperature 500-800° C.}). 1I% is applied
Just as Ceto by spraying or painting (with Zapon lacguer as
binder), .

4, .Zirconium.

Both Zirconium and zirconium hydride powder havs been
used, With Lorenfz sircomium caused sccidents (explosion of
the spray zun).

For this reason hydride is generally used in Germany.
Sometimes it is sprayed, sometimes appliecd cataphoretically
(T). One objection of the lattcr method is found in the fact
that the fine grains out suspension deposit first, owing %o
which the active surface becomes urmecesserily small afker
sintering. Also the oxygon content of the finc powder is
greatost, The samples we saw, have indeed a rather light
and fine graincd appsarasnce.

The hydride causes longer pumping times, because it must
dissociatec first, The liberoted hydrogen givos some reduck—
ion of the eleetrodes, With large components the zirconium
hydride is first sintered firmly. This is done in a vacuum
cover that is mounted direct to the pump.

Zirconium powder is supplicd by Deogucsa. Hydride
1-G, ¥arben, The Zirconium oxide is roduccd with mognc
in a hydrogen oven, chemically purificd and finally sintorod
in vocuum in Mo-blocks. The purity is great snd therc is no

trouble of mirrors.

by

> LUIN

d. Grids and grid emission.

In small transmitting valves with oxide cathods the
control grid is predominantly wade from nickel plated
molybdenum wire. It is waintained that herswith — as cont-
rasted with uncoated molybdenum wire - practically no emission
difficulties with the cathode occur, Gold plated Mo-wire was
not vsed,

Nickel plated Mo was not favourable szsg to grid emission,.
It can, however, be suppressed sufficiently by using thick
copper rods and cooling fins, Also welded grids sre mwch
better in this respect, With Telefurnker they hed a fine
automatic machine for it. The grids are wound on it in the
usval way with a rotating spool. On the winding head also a
welding electrode is mounted, It consists of a "plombit"
ball that can move in a radial direction in a bush, A sprirg
wenvs to press the ball to the centre, owing to the centri-
fugal force the ball wants to move out, By adjusting the pin,
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the boll can be moved on a2 circle of a suchlike diameter that
the welding spots are touched sgain and again. !

Welding is done with 1/4 period, The switching on and off
is done with cems, driven by a synchronous motor: 3C00 r/m.
‘felding time 1/200 sec. Transmission 1:10, So the head
rotates 300 r/m., The welding-angle is 99,

The ball turns continually owing to the pushes it gets
again and again, Owing to this the surface 1= affected very
uniformly. After some time it looks like sand blasted, Mo-
wire on Ni-rod was demonstrated. It is maintzined that the
welding of Mo-wire on Mo-rod is possible without more with
this apparatus,.

Fin-grids RD12f (Lorenfz).
L

These are made as follows: On a copper mandrel (fig.6) a
U shaped bent nickelplate is slipped, as well as a nickel rod
on the opposite side., The whole 1s wound with nickelplated
Mo—wire, . The windings are welded on rod and V-plate., Then
the grid is slipped on anocther mandrel and pressed to the
correct shope. Finally another two Ni-plates are welded %o

the flat part,.

After this construction +the cooling is very good, so that
no difficulties with grid emission can be experienced, With
Lorentz the possibility was mentioned to evaporate Al on Mo~
grids, After heating the Al forms a well-rodiating alloy with
the Mo,

Grids for water cooled transmitiing valves,

They consist enmtircly of Mo (T - 8 - A.E.G.}). Tungsten
is not used for it,

The rods often having a big cross section (rectangular)
are sawn in, after which the windings are laid in the graves
and then the latter are squeoezed,

To prevent grid emission in valves with Wo-Th eathode o
coating with Zr-powder (cotaphoretic) is applied. The maximum
load is appr. 12 Wﬂtts/cmz. Thig ‘corresponds with appre 1000°
C. With o 100 or 200Y C. higher temperature alloy with Mo:
would aslready occur in the long run, whereby the thermal grid
emission increases again (T} Experiments have also been made
with coatings with which heavier dissipations are possible,
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c+Z¢ Black chromium plating (T). This did not satisfy and was
difficult to degas, Immersing in mixtures of tantalum powder
and aguadag has also been tried (S—T). After heating in
vacuum at 1000° C. black tentalum carbide was formed. Howsver,
this mixture adheres badly. The zirconium ccating also couses
o reduction of the secondary emission. Owing te this a stable
working of the valve is obtained, which is especially import-
ant for H.F. class B amplifiers. Indeed the energy amplifica-
tion becomes small { the relation i, : i, at maximum
agitetion is often only 1 : 4) but %he advantages are found to
be preponderate,.

e Glass—metal seals,

Pressed glass feet with electrodss.

Besides feet pressed from leadglass (Osram 123 A) with
dumet wire electrodes (L) hardglass is used with tungsten
pins. Wo is preferred to Mo, because it oxidizes slighter
and becouse the glass adapted to Wo (Osram 362 A, o kind of
nonex) is electrolytically better than Molybdenum glass, At
7000 . & difference in volbtage of 200 V can be allowed
between the pins of a pressed glass foot (distance appr. 20
mm,). The qualiky of tungsten is very good. Iven after
senling in the pins are not brittle. They nre very hard, buv
notwithstanding ductile as a rule.

The part sealed in is brown., The contact part is mostly
nickel-plated afterwards. For the lend plass feet Lorentz uses
nickel bushes that are slipped on the dumet wire ends and
brased to it with silver solder. During the war B-4C glass
from France (L—M-T?) wos used with good results for sealing-
in tungsten., LMT

Chrome iron electrode pins are not used for tramsmitting
valves, The guality of the German chrome iron is bad. Dr.
. Dlsing (Telofunken) stated, it was believed that chrome iron
wire was chsolubely not to be made without flaws. In comnect-
ion with this he mentioned the names of Dr. Heschendorf
(Hereavs) end Dr. Fuchsius (Hirtel snd Keitel).

Lorentz haos o simple method for the memufacture of proessed
slass feet (fig, 7). In o "graugusz" block the previously
beaded pins are put. Around the pins a glass ring is placed,
in it o flanged erhaust tube., The assembly rotates and is
sealed by fiames. Then a counterjig is pressed from the top.
The glass pushed zway on the sides is cut off with a ring,

The feet mede thus always hove the same glass thickness and

dismeter, 4
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The wires to be sealed in are tested with an apparstus,
developed by the "Keaiser Wilhelm Institute" (K.,W.l1 apparat).
It is constructed anelogous to the well-known "split—detectorh
It operates at a freguency of 500 XHZ. and is also suitabls
for the detection of internal defects, i.a. it can be found
if the core of the copper dumet is locose,

Copper—gliass jeints.

Housekeeper sealing rinps are generally used for water-
cooled valves, They are made in the well-known way by first
pressing out the ring coniecally and then machining extermally
on & hard steel conical pin until a thin rim is obtained., It
is retouched somewhat with =z smooth steel roller.

Telefunken mekes the sealing rim from the same material
es the ancde {copper free from oxygen). Siemens on the other
hand applies & special alloy, viz. copper with 2% MAnNZANESE,
This would be machined better and stronger and oxidize less.
Here softglass is sealed (Gundelachglas")., The msngenese
copper is not previously boraxed or oxidized. When sealing
on, the flames are directed at thc metal ring on which glass
is spread on the inside and on the outside, then the glass
tulb sealed and pressed, After pumping the rest of the copper
rim is lacquered with aluminium hronze. Befors the rim is
sheped, 1%t is first lastened to the anode with eutectic Cu-Ag
solder, Tolefunken procecds proceeds somewhat differently.
Here, too, loose rings are used (in crder to use old anodes
again) however, of ordinary C.F.H.C. copper. They are
enemelled with hard glass across a large width (appr. 15 mm.)
and then sealed to the hard glass bulbs., Tho not—cnemelled
part oxidizes very strongly. Afterwards this oxide is romoved
by ebching in formic acid (immerse & - 1 hour).

Small Cu-glass sesls (grid and filsmont elcctrodes) arc
made 1in the same way. Siemens mostly uses Cu-Ni cups, also
with "feather cdge" rim. In goncral the Siomens scaling—
rings looked much nicer than those of Telofunkon. EKovar was
not vsed for thess valves.

f. Exhaust schedulcs watercooled valwves,

As an exemple we supply the following:

Eﬁig?unken R35BE,

1o Bake, 2 hours at 4500 C. The whole valve is in the
oven.
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2. Heat the anode with gasburners, 2 hours at 7000 C.
The sealing places of the znecde are gir-cooled,

3« FPilament degassing, 1 or 2 hours st 2000° X,

4, CGrid bembarding, the voltage is slowly rzised from
450 —~ 1000 V. Duration: 3 hours., TFinally the
dissipation is 2x the usual value (2XW for RS558),

5e Anode bombarding. First low Va, combined with
positive Vg. Then ragse Va and make Vg negative.
Temperature ancde 700" C, Duration 2 or 3 hours,

6.  With ultra short wave valves follows: oscillating
on pump ) = 20 meters. This is done to heat
current conductors extre that do not get hot
sufficiently,

7 a Sparking, With a cold filament. 50 or 80 KV
between anocde end grid + cathode. A high resistaonce
is put in series., G500 pericds are used, because
a2t b0 pericds mechanic resonances of the filament
have been observed. During this sparking the bulb
strongly fluorescences green, Also light redictes
from the inside (loose particles). In the long
run the light phernomena disappesr. Sparking is
sometimes also done with 3 or 5 KV between filament
and grid.

8+ Reopotbition of 6.

9. Tipping off,
The valve pumped in this wey can be put in the
transmitter without more. The so-called hardening

would not be necessary,

Sicmens RS586.

l, Bake 5800 Ca 4 — 8 hours,

2a Heat ancode 4 — 3 hours.
3¢  Cathede degassing, Raise Vp slowly tc 20 V. (noymal
voltege is 18 V]). Uo cooling of anode, 4 hours,
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4, Grid bombarding, to 7 K¥ (usual dissipation allowed
is 5 KW; class C; 6 KW in cless B at 100% modulation.

5. inode bembarding, This losts only a short time and
is more z kind of cmission test, wliernating curront
te 20 KV,

6. Sparking os with Telefunken.

7. Cepillicary degossing and tipping off, The tobal
pumping time is 20 or 30 hours, It is short
compared with the cancelled walve RS 301, with which
the pumping duration wos 3 or 4 weeks. For sketceh
of the pump benches used by Siemens sec fig. 8.

g« Description of some valve Typos.

Siemens RS 588, This is one of their most modern velves,.
Filament Wo-Th. Ve = 18 V. 1, = 180 or 200 A, The cathode
consists of 6 heirpins. The ends are intercomnected turn and
turn about, as well as the centres. Feeding direct current or
monophase alternating current. The wires are held tight by 6
springs. The grid is entirely made from molybdenum end coatod
with zirconium, This forms the only getter. All anode rods
terminate in a large copper disc, sealed to the top of the
bulb. Filament clectrode clamps on the sides., On the outside
the anode is provided with horizontal ridges, in order to
improve the cocling, The bottom side ef the anode is only
closed after the electrodes have been scaled in, Owing o
thisasimpler centering and test possibility is obteined.

The reject by leakage was appr. 6%. Some electrical data hove
been added to this report.

Telefunken RS b684.

Filamont Wo-Th. Monophase - Vg =18Vip = lSO}/ﬂ
Alse here it consists of 6 hairpins that are held tight by
meens of springs. In order to keep the centre on the corrcct
circle and to provent distortion the suspension rods have boon
wolded o a flat, star shaped flexible Mo-plate (fig. 9).

In the filament therc is a number of Mo-plates, cooted
yith zirconium. Thoy arc hoonted by radation and sorve as =
getter. The six grid supports have a rectangular shape, QpPre
5 % B mm. Llhe small side is turned to the cathode, 411 € rods
are led out with copper terminals. The centrc of the filament
is commeocted to an extra terminal. The insuletors are madc of
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quertz. They are made very accurately by homeworkers in
Thuringis. They have tha aoppearance of mould parts.

Telefunken RS 720.

It is on enlarged version of the 18 1500. The cnode hos
vertical grooves and is air—cocled. The filement-construction
is the most remarkable thing, It is wound as o grid, whereby
all windings are connected parallel between two very thieck
Mo~rods. Between it there cre tow thinner support rods,
provided with supperts, in order tc prevent sagging of ths
plowing windings. The grid consists of vertical rods of
zirconised molyhdenum (fig, 10)}.

h, Some ultra short wove volves,

Impulse triodes e.p. Telefunken LS 180 (fig, 1l}. It is
a valve for impulse operabion, npplied in the "Wirzburggerit”,
the first lorge "Funkmessgerit", cppr. 10 KW peak output.
Anode and grid cre assembled on o glass base. The cathode is
mounted on o stem with the ~id of long rods. The stem is
sealed in on the other side of the bulb. Through a sidelong
opecning in the bulb o twsezer can be put in order to conter
the cothode well.

‘The -G circuit consists cxclusively of a ceramic disc-
condensor. The cathodes in impulse wvalves have cdvontoges to
oxide cathodes, becnuse they cor stond higher field intensities.
To got o high cmission the filemert voltage con be token 5%
higher than normel. Tho 1lifc is > 1000 hours at an impulse
duration of moximum 1 miero sccond,

in accidental advantoge of Th—cathodes in this kind of
velves is thet no insulators arc required between the clceet-
rodes. They alweys causcd much trouble in impulsc wvalves.
Later on they =lso succeeded in moking impulsc valves with
oxide erthodes. The oxide layer wos rolled smooth ond the
volve aged in o spceial woy {sco chaptor IIa). The mico
insulators had to bc applicd on places where the fiecld inten-
sity was slight (cxomplos of oxide—impulse valves: LDE =
Telefunken; further RD12f of Lorentz}).

in other impulsc valve is the LS 600 {Tclefunken). This
volve was used in the "Hoidoelberegortt", oesk output appr.
150 KW at 20 KV cnode voltege. Tt is o double tricdo with
built-in anode— and grid- circuits made of loly-strip.

184



The coupling is donc by "Lecherwires" leading sidelong
through the bulb woll. These wires are connected to the
internal cnode-circuit in the direet neighbourhood of the
enode, The filaments are tuned with co-exinl linss,

A volve corresponding with it is the A8 1010 of AE.G.
(fige 5). Foweover, it hos no built-in circuits, besides o
dircet intercommection of the two grids by mcans of a disc,
This valve gove 360 KW peck output at A = 55 em, Impulsc
durction l/ﬂ secs Dr. Zicgenbein of L.E.G, Clousthal has
also worked cn a triode that had te give 1 megawott cutput.

He wns, howocer, very spoaring of communicotions on it. Tho ?
anodc voltage wos SO?KV, snode currcnt 40 A peak, .

The cathode consisted of o lerge number of Wo-Th wire
stretehed in onc plane. The arco occupied by it wes appre 40 x
¥ 40 mm. Yhe assembly was led out as o ring, just as the grid.
Howevor, the only specimen has nover been in full operation.

Impulsc oamplifiers.

They are used to amplify weak impulscs aftcr which they
can serve &s a supply of impulse transmitéing valves., In
contrast with the laotter the impulse amplificrs work with
constant, very high, anode voltoge, whercby exitotion tokes
placc in the grid, The problem is to find a suchlike grid
constructicn that the current coan fully be cut off. Much
trouble of thermionic grid emission was experienced., Even
zirconisation wos mostly not effective, aos the grid temperature
often roso far over 1000° C., The LS 300, a tetrode, can be
mentioned as an example, Height appr. 20 cm. iAnode voltago
30 KV, This valve is analogous to the Americen walve 71b B
(6 D 21],

"ScheibenrBhren™. TFiat Final Report: 660 — Interview
with Dr. Pllfrich - metal-ceramic velves, We shall enter into
this report on o few points:

At first eoxperiments were made with Teleiunken with
Kovar disc scols, annlogous to the American "lighthouso tubes".
‘There was much shrinkage with the manufacture.

The glass used had very high losses., Alsc the Kovar had
great losses that could not be supprossed sufficiently inspite
of silver plating. Then cxperiments were made with 0,1 or
0.2 mm, thick copper discs in combination with "Sendlingor-
gless", Aiso this had too high dicleciric losscs.
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Finalily thoy procccded to coromic valveos with hard gloss
ring clectrodes and thot suited bost, Molybdenum powder is
burnt in on the corcmics ot 1290% ¢, Tuis is vory eritical,
es the ceramics have bhoen sintered at 1300° 0. and 80 core
should be taken to avoid deformation. 4L low tomporaturs
the molybdenum powder doos not adhcre well, A disadvaentage
of this type of wvelve is that the H.F. curronts must pass
Through this Mo-loyor. Owing to the spoecial structurc this
iayer has an clectrical resistonce 7 or 8 timos as high as
ordinary molybdenum, so thot also hore extra-lossos oCCuUYr.
snother problem not sclved woll is the thormal insulation of
the cathode., It is mounted to the lodeout ring with a
rlurality of very thin Mo-strips., The balance of cnergy is
very bads  The grid hos boen made of 30 / nickel plated
molybdonum gauzc, grid omission did not cccur, The ring
fostened to the grid wes airecooled. Maximm tomperaturc
allowed 150° C, The ancde is made of wacuum melted copper.
It is degassed in the pump by bombarding at o temperature of
400 or 500° ¢,

Thenks to the Coto-getter (scc chapter ITc) the wvocuum
wos very good, inspite of the limited pumping pessibilitics,
The adjusting of the cothede ~ grid distancs by means of =
deformoble rim in the cothode bush woes done ot first with o
definite value of the snode curront as o criterion. Fowever,
differencos in the omission coused troublc, so that lator on
a dolinite value of the grid ~ cotheode capicity wos tnkon as
o characteristic.

s Tost—-spocifications,

Only some looso informetion was obtained on thosc subjccts.
In general the various test departments were in a sad condit-
ion, while the specialists were often sbsent., The purpose of
rour visit to these departments was chiefly to geb mors reli-
able inside information, than the more optimistically
orientated menufactursrs supplied. Some remarks follow below:

Grid—emission,

In oxide cathods valves the thermionic emission of g1 was
mostly sufficiently low. Much trouble was experiencsd with the
thermic emission of gp in pentodes of type 1S 50, It W&SL
. . ' S o e
steted that mat nickel plated molybdsnum redisted better than

pegNETa Willh b asith w4l

uncoated molybdenum, sc that first mentioned material was
applied for screen grids, Further thick copper rods, blacken-—
ed cooling fins {Pp — iron). The test limit was very narrow
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(sce onclosure: +est limit for LS 50).

With control grids in larger valves there was alsc a
1imit as to the sccondary emission, The ig — V., character-
istics Baken up with normal Va siould not beoome negativo,

The curve should not have a greater negative slope than appr.
2.10'4.&/Volts. Accerding to Dre. Wolf (Telefunken) a cothode—
roy tube was only sparingly used in the past for recording
transmitting valve characteristies. Watercocled wvalves wore
exclusively tosted statically until the allowsble anode
dissipation,

Hum—modulation.

The gquestion was asked what hum-modulation was considered
allowablc with alternating current supply. There were no data
on it, Valves of type RS 566 and RS 554 arsc used at the
moment in broadcasting transmitters c.ge Loipzig (direct
current supply!.

Berlin (monophase sltcrnating current) and Hamburg (woy
of supply unknown). On the "Berlinor Rundfunk" they only
told that in this class B transmitters an cqually low hum
level had beon reached as with the RS 301, with the aid of an
inverse foed~bock, With the last mentioned valve the hum was
very low, thanks teo the speeisl cothode structure,

Mochonic examination.

A mumber of mechanic limits have been dravm up by tho
RaL.M. to which tronsmitting valves have to meet, Special
limits for wvalves with Wo-Th cathode or watcrcocled vaolves
could not be menticned.
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100-ki~- S endetriodoc RS B4

fir Wellenllngen ab 100 m aufwirts » Kathodonwerkstoff:
Wolfran~Thorium e Heisart: direks:.

Statische Worte Einzustollendo Mittel- und Streuwerte
Woerte
Hoizul’lg s s amweoave Uh:].BV nn.-----‘o Ihé 200 .[‘).
Zugelassenc Spern~8 Uy =+ 0,5 V
ungss chwankung -
Bmission weeoveeis Up =TUp = 1,3 KV o0 I, 2110 4
Uy = 4 kV
Steilheit sveeeer T =40 & .evevwss S 260 mify O
Ia: 2.1."\_
Durohgriff ....... Ug =10...12 KV ... D = 2,2+0,3%
Leerlaufverstirkung .........v..c.0v00 g (= 1/D) 45,5
| , Cpa = 68 + 5 TF
Kapazitdten .......viveiienvnorencneees Co =117 + B oF

ha
Cak=5,5il pF
*)our nach Spezialmethode su messen

Anodenspannung und Nutsleistung,

Dis RBhre vertrfgt im Dauerbetrieb eine Anodengleichs-
pannung bis zu 13 kV und liefort dabei eine Nutzleistung bis
m 180 k¥, Dic Grenze liegt hierbei in der dauernd zulissigen
Gitterverlustleistung vor 5 kW, Dis RBhre vertrigt dabei die
Anodenspitzonspannungen, die sich bei 1009 ig anodemmodulicrten
Dauerbetrieb srgeben.

Bel intermittierendem Betrieb, wie eér bei hcchfrequenter
Whrme—erzeugung dblich ist, lassen sich der RBhre hBhere
Leistungen entnehmen, NHhere Angaben hiertber auf Anfrape,

Anodenschutzwiderstand,

In Schaltungen ohne Modulationstransformator im Anodenkr-
eis {Modulation in der Vorstufe oder Telegraficbetrieb) soll
der Anodenschutzwiderstand bei Verwendung ven gittergesteuertem

Gleichrichter mit Spannungsabschaltung durch Schnellrelais 25
Ohm,bei incdenspanmungemo ulat%gn 16 Ohm betragen.




100-K- Sendetriocde RS 566

Spannung zum Sperren der RBhre in selbsterregtem Schwingbetrieb,

Sparrspannung 2 kV mit Anodenlast
" " 5 kV ohne finodenlast

Grenzwerte Einzustellende Werte. Mittel-und Streuwerte

;nodenhetriebsspanmung
bei unmoduliertem Betrieb Us = 13 ¥V (siche Blatt I)

Anodenverlustlelstung .ecoeecvesnsssosae - Qa = 100444120 kW
Gitterverlustlelstung sesvesrsssstrvonnss Qg = b kW
Betriebswerte flir HF-VerstBrkung B-Betrieb
Anodenbetriebsspanniung aseeosce srassvvees Us = 10 kV
Anodengleichstrom sivesiersevcoscacacanas Igp == 13 A
Mnodsnruhestrom flir 1Lgsch S0V vevennea Iog = 2,5 A
Nubzleistung seeeseressarscroncnass vie wee Tlg = 100 kW

Gittervorspannung .veivesseesstasessscans Uy == -140 ¥V
Gitterseheitelspannung flir'lly = 100 KN 9 ggen< @ XV

Gitterglei(}hstrom SsrEssv o0 DEsNO D * s s v Ig = 5 .fAL
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1t
Tglefunken Technischer Bericht Hr. SRoP/1/48 Blatt 1

Titel: Messung der Charakteristik von Grossleistungs—
- SenderBhren im Gebiet positiver GitTerspannungcn,

Stichwort: Charakieristikmessung Zahl der Textblatter 11
Bearbeiter: Glnter Wolf  SRYP ©"™ M pnlagen | 13
flr dic Richtigkeit: 4, Mai 1946,
Zusemnenfassung: “

Es wurden alle uns bekanunben Vergffentli—
churgen Uber Charskteristik- Messmothoden im
Gebiet positiver Gitterspannungen rusammen.
gestellt und kritisch betrachtet. Verschiedgne
Methoden, die im Senderchrenpruffcld crprobt
wurden, werden beschrieben und von ciner
besonders bewhhrten Anordnung eine Boschrei-
bung mit Sticklisto beigefUgt.
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Tclofunken  Technischer Bericht Ur, SROP 1/46 Blatt 2

Von simtlichen Gressleistungs-— Senderohren muss im
Prliiffsld die Charskteristik und die Emission gemessen werden,
derern Verlaul bekanntlich flir die Beurteilung der BBhre

von #usschlaggebender Bedeuvbuns ist. Frither wurden die
Charakteristiken der Crossleistungs-—-Sender®hren punktweise bis
zur mex. zullissigen Verlustleistung, sufgenonmen. Der ZFeitau-
fwand flir cine derartige MNessung ist erheblich und dio
l.essgenculigleit wagen dsr unvermeoidlichon Spannungsschwankungen
gering. Diese machen es erforderlich, dass alle Spannungen
stindig nachgeregelt werden mlisser und auf oin Kommendo sile

an getremnten Stellen befindlichen Instrumente gleiclzeitig
ebgelesen werden.

Es hat nicht en Versuchen gefehlt, kurzzeitige Messmetho-
den zur lessung gr¥sserer SpitzenstrBme zu entwickeln, ohne
den vorgegebenen Wert der Verlustleistung zu fiberschreiten.

Das Literaturverzeichnis (Anlage 1 - 4) gibt eine
Zusammenstellung aller uns bekannten VerB8ffentlichungen Yber
Charakteristikmessungen, wHhrend die Methodenzusammenstellun—
gen (Anlage 6 u.6) in schematischer Form zeigt, was flr
Spannungsformen an Anode und Gitbter des Priiflings von den
Autoren gelegt, in welcher Weise die Erzzugung der verschie—
denen Spsnnungsformen erfolgte und avf welche Weise die
lesswerte sngezeirt wurden.

Von einem Priiffeldmessgerft zur Messung von Grossleistung-
srBhren russ verlangt werden, dass die bis zu mehreren 100 A
flhrenden Schaltorgene zur Herstellung der RKurzzeit-Impulse
mbglichst robust und fiberlastungsflihig sind und eine genligende
Lebensdauer besitzen. Die Schaltung selbst ist so ginflach
wie mbglich zu halten, um geringe St¥ranfBlligkeit zu erreichen
und dem Priifpersonal eine Reparatur in kurzer Zeit zu ermbg-
lichen. Die liessmethode selbst muss so ausgebildst sein, dass
die an den Priifling gelegten Spamnungen nach Mflglichkeit alle
variabel sein k¥nmen, so dass Spannungsabfille und Schwankungen
keine Verfflschungen der Messwerte zur Folge haben.

Eine weitere erstrebenswerte Forderung bei Priffeldmess—
ungen &n Grossleistungsr¥hren ist eine kleine Leistungsaufnalme
aug dem lletz, damit erh#lt das GerHt aueh meist kleine
geometrische Abmessungen, so dass n¥tigenfalls die Prliifenlege
zum Prifling im Sender transportiert werden kann, Die im
Prifling entstehende Wirme soll durch Wahl der Priifmethode so
klein wie m¥glich sein, um aus den bereits angegebenen
(rinden eine Uberlastung der RBhre zu vermeiden und wn den
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Priffeldaufwand hinsiehtlich Anodenklthlung klein zu halten.

Bs ist zum Beispiel erwlinscht RBhren kleiner Leistung (z.B. bis
5O ki) ohne fliessendes Anodenklihlwesser zu priifen, wobei die
RBhre einfach in einen WasserbehBlter mit stehendem wasser
gestellt wird, und hierbei die Ein- und Ausbauzeiten gewonnen
werden. Die Helzleistung der RBhre setzt diesem Verfshren
eine Grenze,

Die Charakteristikmessmethoden sollen im Folgenden kurz
auf ilhre Verwendungsmbglichkeit zur Prlifung von Grossleistung-
sr8hren kritisch betrachtet werden.

Ein Blick in die Methodenlibersicht zeigh, dass die
Auteren suf die verschiedenartigste Art versucht hsben, das
Problem der Kurzzeit-sparmungsimpulse zu 1l8sen., Es ist der
Ubersicht weiter zu entnehmen, dass die im Laufe der Jahre
erfolgte praktische Weuentwicklung von Schalt- und Ahzedgope-
riten die lMethoden weitgehend beeinflusst hat, So verwenden =z
Z+3. dic Autoren in den letzten Jahren keine Methoden mehr,
bei denen Spitzenstrom und Spitrzenspanmungen mittels
RE®hrenvoltmeter, Schleifenoszillograph oder Koordinatenschrei-
ber gemessen werden, sondern es findet als Anzeigogeriit all-
gemein der Kathodanstrahi~Oszillograph Verwendung, suf dem
meist sogar cinc ganze Kurvenschar des Priflings dargestellt
wird,

Aus den VerBffentlichungen ist crsichtlich, dass abgesehen
von Lit.18 keiner der Autoren ScnderBhren #iber 10 kW zum
Zeitpunkt seiner Vor8ffentlichung gomesson hat. Dies zcigt
Gie Begrenzung des gr8ssten Teiles dor ver¥ffentlichten
Methodon auf Empfnger— bzw. kleincre SenderBhren, Dies ist
auch erkemntlich, wenn man dis Spalte dor Spannungserzcugung
betrachtet. Dann es ist mit rotierenden Schaltern, kleinen
HochvakuumrBhren bzw. kleinen gesteuerten Gllthkathoden-Queck—
silberdampf-Stromrichtern nicht mbglich Gitter und Anodenstrime
von der Grdssenordnung 50 bis 300 Amp. zu schalten, gang
abgesehen davon, dass eine grosse Anzahl der Methoden eine
konstante Spannung als Parameter vorausseizt. Bei den ange-
gebenen Methoden ist dies aber bei den hohen Belastungen durch
eine grbssere SenderBhre infolge von SpannungsabfHllen nicht
mehr der Fall., Hierdurch treten erhebliche VerfHlschungen der
Messwerteauf, Bei den Kurzzeiimessmethoden ist auf Einhaltung
der richtigan betriebsmissigen Rathodentemperatur zu achten.
Infolge der Austrittsarbeit des Kathodenmaterials tritt beim
Fliessen des Anodenstroms eine Abklihiung der Kathode auf.

28,
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Bs ist erstrebenswert die Belastungsverhflinisse der Kathode
beim Messen Hhnlich zu gestalten wie beim Schwingbetrieb der
RBhre. Anderenfalls treten bei den Kurzzeitmessmethoden
Fehlmessumgen meist in Form wvon zu hohen Emissionsangaben auf,
Groszlrowski und Ryzko (Lit. 12) haben z,B.%%, 1 mn dlinnen
Wolframkathoden beobachtet, dass cine Einstellzeit von 0,15
sec, zum Erhalten von konstenten Emissionwerten erforderlich

- _.;J.q-h{n

ist. Die Messungen wurden von uns nachgepriift und festgestellt, |

dass die Autoren ein ungewBhmlich hohcs Heigzmass von ca. 20
und nicht rlickheizungsfreie Anoden verwendet haben., Tel
efial om Helzmass sind die Temperaturinderungen prakiisch
beim Priiffeldbetrieb, wo es mehr aaf Verglaichswerte als avf
Absolutweorte snkormt, zu vornachl8ssigen. FEine gute Ubcrsicht
Bber die verschicdenen Methoden hat bereits Bocking (Lit. 33)
gegeben., Unter den zahlrecichen Methoden falleon besonders die
von Douma und Zijlstre (Lit. 17), Cheffee (Lit. 18}, Graffun-
ger (Lit, 26), Livingston (Lit. 29) und Bocking )Lit. 23) auf.
Doume und Zijlstra legen an das Gitter des Priflings 500 Hz und
an die Anode 50 Hz, Zur richtigen Auswahl der Mcsspunkte dor
Kurvenscheren auf dem Schirm der KathodenstrahlanzeigerBhre
wird cine spezielle Kathodenstrahlschaltrbhre verwendet.
Dicse RBhre wird von Blocking (Lit. 33) durch 2 normale Trio-
den ersetzt. Livingsten verwendet Kondensatorenentladungén
als Priifspanmung fr Gitter und Anodenkreis. Die Methode ist
empfehlenswert bei Verbesserungen im Anzeigekrels, 0 muss z.Be
dic Spannung direkt am Pr#ifling gemossen werden, In gleicher
weise vorh#lt es sich mit der Methode von Chaffee (Lit. 18)
der BC Hz an Gitter und Anode legt und durch Reihenschaltung
cines Xondensators im Gitterkreis kurzen Stromfluss in der
RBhre crreicht. Graffunder (Lit. 26} schaltet cine Wechsel—
spannungsquelle fiber einen Stromrichter an den Priifling und:
lurz danach leitet er den Strom durch den Prifling auf cinen
parallcl geschalteten Stromrichter um. Diese Mothodo ist
nicht leistungshogrenzt, hat aber den Wachteil hoher
Netzaufnahma.

Im Folgenden soll eine chronologische Besprechung dor
in ScuderBhrenprliiffeld erprobten Methoden erfolgen:
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i

Die frither #bliche Messung der Emission mittels 500
Periodenmaschine unter Zuhilfenalme von RBhrenvoltmetern war
in ihrer Leistung durch die Maschine bzw. durch den bei
Gross—RBhren erheblichen Mittelwert des Ehissionsstroms
begrenzi, Sie wurde durch eine Methode abgelbst, bei der
gemass Schaltbild Anlage 7 der Priifling fiber einen gesteuerten
Gllibkatheden-Hg-Stromrichter en einen Wechselspannungstran—
formator grosser Leistung gelegt wurde., Der Gllihkathoden-
Stromrichter wurde spHter infolge seines begrenzten Spitzen-
stroms durch einen Stromrichier mit kalter Kathode-Ignitron
(Lit, 35) eigcne Bauard ersetzt, Als Transformator wurde ein
3-Phasen—Oeltransformator mit einer MNemnleistung von ca,

150 kVA und einer Phasenspannung von 6 KV verwendet, Das
Schaltgerit war Husserst einfach, Es wurde ein aufgeladener
Kondensater mittels eines kleinen Hebelschaelters mechanisch
mit einer Hochspannungsschaltstange an den Zlndstift des
Ignitrons geschaltet. Der dabei entstehende Hilfslichtlbogon
hat einen Ancdenstromfluss durch das Ignitron zur Folge,
vorsusgesetzt, dass im Moment des Schaltereinlegens die
Transformatorspannung an der Anode gerade positiv ist. Das
Bild 7b zeight ein auf diese Weise mit dem Schleifenoszillo-
graphon gewonnenes Oszillogramm einer RS 300 bei starker
Unterheizung. Es sind 2 SchaltstBsse Ubereinander geschrieben
Der kurzzeitige Stoss bei t; beginnend wurdekurz vorm Null-
durchgang der Anodenspannurng gezlindet, genflgt aber, um bereits
die pesamtc Emissionskurve der RBhre zu gewinnen,

Die Mothode hat den Nachteil, dass die Auswertung aus dem
QOszillogramm eine erhebliche Zeit fordert. Durch den Strom-
stess beim Messvergang wird die Transformatorwicklung einer
grossen dynamischen Beanspruchung unterworfen, Diese ist in
einem kriftigen Ricken des Transformators beim Echalten
erkennbar. Die dem Transformutor entnommenen stossartigen
hohen GleichstrBme suttipen das Trafo-Eisen stark und rufen
eine erhebliche Remanenz hervor, die nach mehrmaligem Schal-
ten Sprungspannungen entstehen 1lHsst, Dieser stBrende Vorgang
konnte durch hHufiges Umpcl—en des Transformators umgangen
werden, o

Um ven dem unbequemen Transformator grosser Lelstung
frei zu kommen wurden spiter Emissionskurven mit Hilfe einer
grossen Kapazitht aufgenommen, die allmBhlich auf mehrere
1000 Volt aufgeladen wurde, um auf dem Schleifenoszillograph—
en Oszillogramme mit genHgend grosser Zeitkonstante und
entsprechender ZeitauflBsung zu erhalten., Der geladene
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Kondensator wurde bel diesom Verfahren mit Hilfc cines
Hebelschalters auf den Prifling geschaltet. Auch dieses
Verfahren wurde wieder verlassen, da dic hohne Spannung am
Gitter hilufig zu Ubcrschl¥gen zwischen Gitter und Kathode
flhrte und die Gefahr einer Gitterllberlastung bestand.

In Anlehnung an andeore beokannte Verfahren wurde cine
Schaltung gem#ss Anlage 8 erprobt, bei dor cin Ausschnitt aus
¢iner sinusf8rmigen Spannung an die Anode des Priflings und
¢in rcchteckiger Gitterimpuls ans Gitter gelegt werden,

Durch eiren crhebilichen schaltungstechnischen Aufwand wurde
errelcht, dass der Vorgang nur eimmalig stattfand, Die
Methode scheidet infolge der grossen Anzahl won Hilfsstrom-
richtern flir Prliffcldbetrich aus., Threo Wirkungswoise sie
jedech im Folgenden kurz erlButert :

Beim Schlessen von Schalter 4 Bffnet Thyratron 3 und 13,
nachdem Thyratron 6 in dem durch den Phascnrogler 7 einstell-
barcn Zelitpunkt dic EBntladung von Kondensator 5 freigegobon
hat, ein Teil dor Energie von Kondensator 5 wird in 15
gespeichert und in dem durch Phasenregler. 17 fost eingestellt-
en Lbschmoment Ybor Thyratron 16 das LBschthyratron 19
gebffnet, so dass der L8schkondensator 20 Thyratron 13 1Bscht
urd damit der Gittergleichstrom unterbrochen wird,

Falls die Encrgie des LBschkondessators bei einem zu
starken Anwachsen des Gitterstromes nicht zur Aufrechter—
haltung dor bendtigten Entionisierungszeit von Thyratron 13
langt, wird das Gitter des Priiflings gefhrdet.

Eine Vercinfachung dieser Methode zeigt das Schaltbild
Anlege 9, bei dem die Gittergleichspannungsimpulse periedisch
durch ein Ignitron crzeugt werden, Die Wirkun des Ignitrons
8ls Impulsgeber boruht auf der charskteristischen Eigenschaft
der fllissigen Quocksilberkathode bei BrennfleckstrBmen unter—
halb von ca. 2 A zu verl8schon., D.h. sobald die Ionisation
durch den ZUndlichtbogen cinsctzt, beginnt der Gitterstrom
durch das Ignitron zu fliessen, um beim Nulldurchgang des
Zlndstromes zu verlBschen (9 b). Durch Regelung des Phasen-
schiebers (3] im Gitterkreois des gesteucrten Hilfstromrichters
het man es in dor Hand, dic Gitterimpulsbreite zwischon O und
€& 1500 zu reguliercn. Sobald der Gittorspitzenstrom in die
Gr8ssenordnung von 2 A kormt, verlBscht der Gitterimpuls nicht
mehr und es bosteht die Gefahr der ZerstBrung des Priflings
durch ﬁborlastung. Infolge der Begrenzung des Gitberstroms
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scheidet auch diese Methode flir GrossleistungsrBhren aus.

Cinen wesentlichen Fortschritt brachte die Methode gemﬁss
Schalthild Anlage 10, bei der Anodenwechselspanning und
Gitterwechselspannungsausschnitte Verwendung finden. Die
letzteren vurden Uber einen Hilfstransformator der negativen
Gittervorspannung des Priiflings Uberlagert. Die Impulsspann—
ung wird durch An—schneiden einer einem Phasenregler onbnomm—
enen sinusflrmigen Wechselspanrung mittels eines Hilfsstrom—
richters gewonnen. Die mit dem Schleifenoszillographen _
gewonnenen Oszillogrammausschmitte 10 b zeigen am Beispiel der
RS 283, wie durch allm#hliche Phasenverschiebung der Gitter—
wechselspannung gegen die Anodenwechselspannung ein Durch-
schreiben der J, ~ U, Charakteristik erfolgt., Die Messung
erfolgte bei dieser Schaltung normalerweise mit dem Kathoden—
strahl-Oszillographen. Es wurde dabei die Spitze des Anoden-
stroms beim Durchdrehen des Phasenreglers beobachtot bzw.
nachgezeichnet (10 ¢}, Die Methode hat ihre Bogrenzung bei
grisseren Gitterstr¥men, de donn durch die Spannungsabfille
im Gitterimpulskreis die positive Gitterspitzenspannung
zusammenbricht, Dies kann durch Feinrcgulierung der Gitter-
vorspannung des Hilfsstromrichters ausgeglichen werdoen, \

Zu beachten ist, dess man die positive Steuerwechsel-
spanmungsspitze nicht in das Gebiet des ansteigenden Astes der
pesitiven Anodenspannungshalbwelle schieben darf, da anderen-
falls Schleiflen im Kurvenverlauf auf dom Kathodenstrahloszill~
" ographen auftreten und man den Scheitelpunkt nicht nachzei-
chnen kann,

Als endgliltige L¥sung vmurde ein Ger#t nach Anlage 11
gebaut, welches jahrelang im Botrieb gewesen ist. Die Stlick-
liste zum Gerat zeigt finlage 12, Die Schaltung arbeitet im
Prinzip folgendermassen : Aus dem Transformator 1 wird der
Kondensator 16 #ber den Stromrichter 6 geladen und lber den
gosteuerten Stromrichter 7 periodisch an den Priifling geschal-
tet, Der Kondensator wird in der positiven Hslbwelle der
Trafo-- Wechselspannung geladen (11 b). Um dies ir einer
Viertelperiode zu erreichen, muss der Transformator leistungs-
f8hig sein, Tn der negativen Halbwelle erfolgt die Entladung
her den Priifling. Sie muss spltestens beim Wiederbeginn
der positiven Halbwelle beendet sein, da anderenfalls der
Ladetransformator $bor dic Stromrichter 6 und 7 dirckt einen
Strom fber den Priifling schickt, was bei Messung der J, — Ug
¥onnlinien die Zersthrung dessslben zur Folge haben kemnn,
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D Der Fntiadcvorgong wird mittelg des Phasemschicborkrciscs 3,

i 19, 21 anddon Bogimm der mnegativen Halbwelle pgeleoght. Dic

f Justierung des Ger#tes orfolgt bol Belastung durch Widerstand

f und abgeschaltotom Priifling. Eine falsche Lage dos Entladcvor-
gangs 1st am Strommesser 25 durch grossen Jusschlag corkon-
ntlich, ©s muss sofortige fAbschalfung des GoerHltes im
Steucrkreis crfolgoen.

Um einc {npassung dos Gorltices an die vorschiodenartigston
EBhrentypen zu gestatten, sind 2 vcerschicdoen grossc Ladekon-
densatoren e¢nthalton. JAussordcem kann parallel zum Priifiing
cin Vorbelastungsviderstand goschaltet werden, um bei grdss—
oren Inncnwiderstinden des Priiflings dic Zeitkonstanto des
Kondensatorkreises klein gonug zu halten. Die Mossung erfolgt
mit cincm ohmisch kapazitiven Spanmungsteitor (Lit. 36), um

- vine formgotrouc Ubertragung dor Spannungsimpulse auf den
Kathodenstrahloszillographen zu govihrleisten. Dic Dimension-—
iorungsrogel flr dorartige Spammungsteiler besaght, dass dio
kaparzitivon Widerstlnde im gleoichen VerhBltnis wic die
Wirlowriderstinde aufgeteilt scin mllsson d.h, die Zeitkonstanten
der cinzolnen Glicder mlissen unter sich gleich sein,.

Dasgelbe Gen#t wird teilweise unter Verwendung wvon
. Messverstirkern sur Messung der Gitberkurven wnd der Jg — Uy
Kurven verwendet, wo-bel als Energiespeicher eine grosse
: Hochspannungskondensatcrenbatterie mbglichst dicht beim Prilf-
5 ling Aufstellung findet.

Eine abgewandelte Ausflihrungsform, dia mit Frequenzunter—
setzung arbeitet, seigt das Schaltbild des Blattes 13, Der
gesteuerte Gliihkathoden-Hg~Stromrichter ist durch ein Ignitron
ersetzt, um grBsste SpitzenstrBme ziehen zu kBknen. Da
jodoch das Ignitron bei AnodenstrBmen unter ca, 2 Amp. verlB-
scht, muss in den FHllen, wo das Ger#t universal flir grosse
und kleine RBhren eingesctzt werden scll, auf einen kleinon
Gifihkethoden—Hg—-Stromrichtor umgeschaltet wordon. Die “ntla—
dung dos Kondensators Uber den Prifling erfolgt nicht mehr im
Tekte der Ladcfreguenz (60 Hz), sondern mit einer durch don
‘Ladewiderstand im Frequenzuntersetzungskreis wahlweise einstell-
beren niederen Frequenz (z.8., 156 Hz). Im Frequenzuntersctzung-
skreis wird cin Kondensator (14.F) Uber cinen hochohmigen
v Yiderstand allmihlich aufgelsden und beim Errcichen der
Zindspemmung eines gesteucrten Gillhkathoden-Hg—-Gleichrichters
- Uber einen Widerstand entladen und dabei der Z#ndkreis des
Ignitrons =susgelBst. Der sclbstgeflihrte Frequenzuntersctzung-
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skreis wurde sphter durch einen netzgeflthrten Kreis verbessert,
um einen konstanten ZUndpunkt des Ignitrons zu erhalten.

ver Vorteil der Frequenzuntersetzung besteht in einer
kleineren Auslegung des Ladetransformators, da der Kondensator
jetzt in mehreren Perioden aufgeladen werden kann, Die klein—
ere Anzahl von EIntladestromst¥ssen bringt eine gr8ssere
Lebensdauer des Ignitrons bswe Thyratrons,

Als neueste Entwicklung war der Einsatz einer Blauschrif—

toszillographenrBhre geplant. Bei dieser Art von RBhren entst—

eht nach dem mehrmaligen Bes-hreibén des Schirmes durch den
Elektrodenstrahl ein blaucr Strich, der ein bequemes Nachzeich-
nen oder Fotografieren mit lichtschwacher Optik gestattet,
Durch Anlegen einer Hilfsspannung an den Schirm kann das Bild
wieder ausgelBscht werden, Man ist mit dicser Art von RBhren
in dor Lage Einzelkurven nacheinander aufzunehmen und das
gesamte Bild am Schluss der Messung zu fixieren, ohne dass, wic
anderc Verfasser es beschreiben, komplizierte Schaltmethoden im
Gitterkrais des Priifiings angewendet werden milssen.

G. WOLF.
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Comnelly Proc.Phys, Soc, 46,1834,384
RBhrencharakt, optisch dargestellt.
Patai, Frank, Z.f. techn.Phys, 16, 1835,2564
Messung des SHttigungsstromes von hochemittierenden
Gliihkathoden,

Kozanowski, H,N., Rad.Eng, 15, 1935, Jan, 16
lMiouromtseff, I.E.

Oszillographierte RBhrencharakteristiken,

Gramaglis, Llta Frequenza 4,1935, 406
Messung der Charakteristiken von SenderBhren,

36.
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iz,

13.

15,

16.

i7.

19,

20,

21,

22.

Groszkowslti, Ryzkow Z«fetechn. Phys,17,1936, 155
Ucber Messungon dos Emissionsstromes mittels der
Methode der kurzdaucernden Belastung.

Reyner, T1.H., Wireless World 38, 1936, 462
Kathodenstrahl- RBhrenpriifer,

Pajetta, lLeone,. alta Frequenza 6, 1937, 156
Eine Methode szur Bestimmung der statischen
Rennlinic von ElcktronenrBhren.

Vayer, H.F., Gone.Elec,Rev.40, 1937, 203
Neue inwendungen des Kathodenstrahl-Oszillographen,

Mayer, H.F., Electronics 11, 1938, Nr.4, 14
Kathodenstrahloszillograph,

Douma, T,I., Zijlstra, l.Transmitt.News 5, 1938, 89
24Philips techn.Rdsch, 4,1939,51
1. Die fufnahme normal nicht messbarer SenderBhrenk—
ennlinien mit einer KathodenstrahlrBhre.
2. Dic jufnahme von Sender¥hrenkermlinien.

Chaffec, ElL. a)Electronics 10, 1937, Juli 30
b)Electronics 11, 1938, Juni 34
LeistungsrBhrencharakteristiken.

Wolf, P., Telefunken RBhre 1938, NWr,12, 64
Neuere Messmethoden fiir EndrBhren.

van Suchtelen, H. Philips techn., Rdsch. 3, 1938,
347
inwendung von KathodenstrahlrBhren IV

Boissinet, M., Buli, de la 8,F.R. 13, 1939,

Wr. 2, 63
Direkte oszillographische Aufzeichnung von Strom—
Spannung Charskteristiken von Scnder8hren.

Douma, T., Zijlstre,P., Philips Trans, News 16, 1939,
Nre 3.
Ein Oszilloskop flir dic Bestimmung von Charakbori-
stiken

57,




Telefunken Technischer Bericht Nr.SRYP 1/46 Blatt Anlage 3

23,

24.

26.

27

28,

29.

50.

31.

324

Savieda, T., Keameyama,i., El.J.Tokyo,3, 1939, Nr. 10,

239

Direkte Betrachtungsmethode flir positive Gitter-
charakterist,

Fadyen, M., Day, B.L., Journ,Scient,Instr. 16, 193G,
324

Eine dynamische RBhrenuntersuchungsmethode.

Stolzer, Sargrove, Electron. uw, Televis, London
13, 1940, 146, 1ib3,
Messung der Charakteristiken ven SenderBhren
jenseits der Belastungagrenze,

\
Graffunder, W, Tfk.-Mitt. 21, 1940, 55
Die Messtechnik in der neuzeitlichen RBhrenentwick-
lung.

Heing A.J., van der Ven, Philips techn. Rundschau, b,
1540,61

Die Untersuchung veon EndverstlrkerrBhren mit
Hilfe der Kathodenstrahlrbhre,

van der Ven, A,J. Heins Fhilips Techn.Review 5,1540,
Nr.3

VerstirkerendrBhrenpriifung mittels der Kathoden-
strahlrdhre.

+Tivingston, W., Proc, Inst. Rad, Engrs. 28,

1940, 267.
Oszillographische Methode zur Messung der C
charakteristik bel peostivem Gitter.

Atti, E., Sprazzi e Bagliori, 18, 1941
‘ H,5/6,12
Oszillographische iHufnahme der Kenmnlinien der
SenderBhren,

Street, C.0. Flectronics 14, 1941, HaelO,
50

Die Technik der Erlangung vorn RBhrondaten,

Griese, J., Z.F. techn,Phys. 23, 194z,
147

Bin universeller Kennlinienschreiber mit Braunsc-
hem Rohr und Mehrfachabbildung.

38
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33.

3b,.

6.

Bocking, C., Wirecless Eng., 19, 1942, 558
iufzeichnung von RBhroncharsktoristiken mittels
des Kathodenstrahloszillographen,

Chaffe, BE.L, Proc.Inst, Rad.Engrs, 30,1942,
383

Die charekteristischen Kurven der Triode.

Lronds, E. ETZ 62, 1941, 923
fJuecksilberdempfstromrichter mit Zindstiftstouer-
ung . :
Zirkec, Ca ETZ 80, 1939, 927.

Frequenzabhnige kapazitiv-ochmsche Spannungsteilef
flir Messzwecke,

39,
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W -3,
LI )

10.
1l.
12,
13,
14,
15,
18,
17
18.
1%,
204
21.
22,
23.
24,
25,
26,
27,

=

e

o D0 R e e R

StHceckliste

fir

Impuls-Erzeuger.

Hochspanmungstransformator, primbr 220 V, B0 Hz
sekunddr 25C0, 1500, 1000,500, 400, 300, 200 V, 750 VA
Heiztransformator primBr 220 V, 50 Ez

sekundir 2 x 2,5 V, 10 A, Priifspannung 5 kV
Steuvertransformator, primir 220 V, 50 Hz
selundir 2 x 11C V, 50 mf, Prifspanmung 5 kV
Transformator primdr 5 V, 5C Hz

selkundir 110 V, 50 mA

Heiztransformator primfr 220 V, B0 Hz

sekundfir 2 x 2,6 V, 20 A, Prifspannung b kV
RGQ 10/4

RSQ 15/40 1 bzw. S 5/50 i

Keramikfassung, Lager-Nr.:; 1609
Kabi-Industrieschalter mit 15 Kontakten (je 1
Kontaktfibversp.}

Sicherung 6 A

einpolige Ausschalter

Osram-~3Signal-Glimmlampen 220 V mit Fassungen
Karbowid 4 &, 1 MOhm

Rosenthal-Drahtwiderstand, 500 OHm, 40 W -
Karbowid 4 a, 10 kOHm

Becherkondensator 0,25ALF, 2700 V Betriebsspannung
Becherkondensator, 1,04F, 2700 V Betriebsspannung
Becherblock 40 F, 250 V-Betriebsspannung
Becherblock 0,2, F, 350 V-Betriebsspannung
Pctentiometer 10 kOHm, 4 W

Drelwiderstand 25 kOHm, 4 W

Satz Selen-Elemente 110/0,05 BIn,AEG

Drossel 20 By, b0 mi

Sicherung 2 A

Strommesser 0,5 A {Drehstuhlinstrument)

Fassung fHr RSQ 15/40 bzw. § 5/50 i
Hochfrequenzdrossel 20 Wdg. 60 mm @

47,
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Telefunken

AV 29 -~ 0049

R Kemnblatt (Nr. 2} Bl., 1
Arbeitsvorschrift LS BO Ausgabe: 24.11.42
1.) Heizspannung: U, =10,8; 12,65 14,5V
2.) Iinodenspamnung: U, max = 1000V
We Max = 2200V (Spitzenspannung)
3.) Schirmgitter-  Ugp max = 550 ¥
Spannung: Ugz max = 800 V  in stromlosen Zustand
. — =300
4, Gitterspannung: U max = v
) B & g]_ +250
Ge) [modenverlust- Q, max = 40 W
leistung:
8.) Schirmgitter- ng max = 5,0 W
verlustlelstung:
7.} Gitterverlust- le max = 1,0 W
1eistung=
8.) Kathodenstrom: Iy max = 230 mi
9.) Bremsgitterwider-Rgs max = 25 ki
stand: Rgg max = 100 ko bedingt
i
10.) Grenzwellenlange: A_., = 2,5 n
11,) Spannung
Heizfade_n/Kathode:Uh/k max= 250 V fhr 7, = 10,83 12,6 V
Up/kc mex= 200 V Mr Uy = 14,6 V
12.) Heizstrom: Ih = 630...760 mi Uy = 12,6 V
13,}) Steilheit: S = 3,0.4.3,0 miAU; = 800 V
UgB =0V
Ugp = 250 V
I&. = 50 mi
AUgl =+ 5,0V
Up = 12,6 V
14,) Arisitspunkt: Ugl apca—SO...~50 v Uy = 800V
UgB =0 v
Ugs = 250 V
‘Ia = B mh
Tn = 12,6V _
Ertsatz TOr M 2i.1L.42 2“"l
Lusgabe: | 'Pie ]




Telefunken AY 29 ~ 0049

RYWB Kennblatt (Nr, 2). 1.
Arbeitsvorschrift LS BO Ausgabe: 24,11.42
16,}) Durchgriff: D = 17,0...22,0 Up = 8007V
Ugg = 0V
Ugo = 250/150 V
I, = 50 mA
Uy, = 12,67V
16.) Stromverteilung:Tpz & 5,0 mA Ug = 100 V
Ugz = 0 V
Upg2 = 100 V
Ig = 50 md
U, = 12,6V
17,) Neg, G ~ Strom:—I,; £ 15 mA U, = 8007V
Feg. Gz -~ Stromi-I.g < 25 mh Upz = 250 V
im betriebswarmen Upz flr I o= 15 mA
Zustand Uh = 14,% v
R = 350 ML
18,) Isolation: K/Gy )
T G1/G} _ < U =200V
Gp/Gz) T = 0P 5 -5y
Gz /A }
=
HK I = 1W00mh U =200V
‘ Uy = 14,57V
: Sy 2
19.) Leistung beiA= 4,5 my _ = 52,0
R i (60,0) WU, =880 V
Ips= (15,0) mA Uz = 0V
+1,1% ( 8,0) mA Uyp = 250 V
g g
Ugl = ~100 V
Ug1™= 126 V Scheit,
U, = 10,8(12,6)V
20.) Bremsfltter—Modulatlon: a)Ia1?0$30m£Ua - 1000 V
bei = 100 m tee hgz Batt = 350 V
opt. Mopplung Rop = 5,0 k
fir Ugz. =0V Ul = ~80 ¥V .
Ligl’= 90 V scheitel
¥) a0 T U, = 14,57
10,0 mi &) Uyg= —130 ¥
b) Ugz= —430 V
g
.
Ersatz flir 24.,11,42.
|Ausgabe

50.




Telefunken AV 29 — 0049

REWE Kennblatt (Nr. 2) Bl. 3
Arbeitsvorschrift L8 BO Ausgabe: 24,11,42
2l.) Kapazititen e = 13,3...15,5 {Angskap.= 0,200 f
einschl. pF . pF) j
Infangskapazitt ¢, = 9,0...11,0 ( " = 0,800 -t
der Fassungen. PF PF) !
!
i

Cy /o = 0509 TF

Cg1/pp= 520.0.7,0 (" = 0,040 3
< PF PF) {
Cgl/gz= 057 PF ( " = 0,002 o
\ PF)
22.) Lebensdaner bei whhrend 1000 Std. Uy = B00 V
=4,5m . g mnach 19.) T 75% =.
’ und VB ov
S mnach 13.) T 70% Ug2 =260 V
Vom infangsvert Ug1 =100V
~ =126V
Ul Scheiltel
Up = 10,8;12,6;
14,6 V

U+h/k—= 250 vV
Stlindliches gleichzei-

. tiges Schelten der
He—und K-Lt., mit 55
min Ein-und 5 min

fusschaltdauer,
23.) Vorbrennbedingung: t = 5 min Uy =800V
{+Z 15 min) Ups = 260V
Ug2 =260 V
Uy = 10,8:12,6
(14,5} V
Rps = 1,0 ko
Ri = 350 .
244} Beschleunigungs- Die RBhre mBwihrend der Lebensdauer
sicherheit (Punkt 22) mit einer deuernden Maximsl-
beschleunigung von 8 g betriebssicher

arbeiten,

25.) Schilttelfestigk- Die RBhre mB whhrend der Lebensdauer

eit: (Punkt 22) geschiittelt mit einer Laxi-
malbeschleunigung von 2 g betriebssi-
cher arbeiten,

Ersatsz flr T 24,11.42, \
fusgabe -

i
i
1

|
|

51.



Telefunken AV 29 — 0054
REYVR Kennblatt (Nr, 1) Bi. 1
Lrbeitsvorschrift LS 1500 fsgabe: 8,2143

26,) Temperaturebean- Die Kolbentemperatur darf max 200° ¢
suruchung: betragen.

27.) Sonstige Forderungen: /‘nforderungen bertiglich Verwendung
in Ger#%t (z.B. nech. Becanspruch-
ung, Gerusche, S-Effekt, Frequen-—
zkkonstanz, Spitzenstron, Modulat-
lonseigenschaften u.a.m,) werden
gesondert vereinlart,

1.} Heiespannung: Uy = 6,3; 6,6; 6,7V

2.) Anodenspannung: Ug max 5000 V Betriebsspannung

Vs max = 12000 V Spitzenspanmung
U, pax = 5000 V Trdgerspannung
3.) Citterspannung: He pax = 900 V Spitzenspennung
4y ) Anodemverlust—~ Qy ... = 1,5 KV bei 500 1/min K#hlluft
leistung: Qa max = 2,0 XKW bei 850 1/min Eihlluft
5.) Git?erverlust Qg max = 190 W
leistung:
6.) ¥athodenstrom: T mex = 2,0 A
.} Gitterwiderstand: R =25 k-

7
8,] Grenzwellenlinge: A min = %0 m
g

.) Heizstrom: Iy, = 19,0..422,0 AT, = 8,6V
10,) ZEmigsion: Jg 27,0 A U, U,= 450 V
| Un = 6,5V
11.) Steilheit: S = 12,0,..18,0 mii/V U, = 2000 ¥
S5 mittel = 15,0 m&/V  J, = 400 mi
AU, =500V
. Uy = 6,6V
12.} Arbeitspunkt: Ug gp 08+=40,0..760,0V Uy = 2000 ¥
g P mittel 00+ 50 V Iy = 400 mi
. B
Ersatz ffir 842443
Ausgabes

52.




Telefunken

AV 29 .- 0054

REWB Kennblatt (Nr. 1) Bl. 2
Arbeitsvorschrift 1S 1500 Ausgabe: 842,43
13.) Durchgriff: D  3,9..44,9 §  Ua = 2000/1500 V
D mitbel = 454 % Jy = 400 mA
Uy = 6,56 V
14.) Schwanzstrom:  J,1g0 5 20 mA U, = 3000 V
| Jalgp mittel = 4mi U, = - 160 V
15.) Gitterfehlstrom:S —J . % 30 4 U, = 3000 V
' in getriebswarmen .
Zustand a = 500 mA
Uy, =6,6V
16,) Isolation;K/A J = 20 mA - U =200V
Uy = 6,5V
17.) Leistung vei AZ 50 myv, 2 2,4 KW U, = 5000 V
Jy coe 1,2 &£ L, = 2700 VScheitel
+J, £200mA U = - 140V
\LE = 300 V Scheitel
184} Kapazititen einschle. ¢, = 28,0... (infangskap, = 0,05
Infangakaperititcn 31,0 pF . PF)
der Fassungen: Cq = 14,004, " = 0,38
16,0 pF pF)
C,, = 11,5... '
&/os,5 r (o = 0,39
PF)
19,) Lebensdauer: Tl nach ziffer Uy= 3000 V
17)
whhrend 1000, = 2700 V
Stunden Scheitel
2 80% vom Anfa-
ngswertg Ug = 140V
g, = 300V
‘ : Scheitel
L1le brigen
Daten innerhalb
der Kennblatt—- Uy = 6,6V
grenzen
Ersatz fir Ba244d
| Ausgabe:

53.




, Telefunken AV 29 -~ 00B4

RBWB Kennblatt (Nr. 1) Bl, 2
i Arbeitsvorschrift L8 1500 Ausgabe: B,2.43
i 19.) (cont,) Heizspannung geschaltet:
# Schaltdauer

i : Ein = 50 Minuvten
Aus = 10 Minuten

20.} Beschleunipungs— Die RBhre muB mit Dauerbeschleuni-
gicherheit: gungen bis zu Bg ohne innere oder

_ HuBere Besch#digungen beanspruchb
| werden k¥rnen,

2l.) Schiitfelfestigkeit: Die R¥hre muB whhrend der Lebensdeu-—
er (Ziffer 19) geschiittelt mit
einer Maximalbeschleunigung von

5g betriebssicher arbeiten.

22,) Lagerflhigkeit: Dic in Ziffer 1 bis 21 gestellten
Forderungen mlissen auch bei einer
Lagerung der RBhrc bis zu einer
Dauer von 3 Jahrcn erhalten
bleiben,

23.) Sonstige Forderungen:Anforderungen bezlilich Verwendung
im Ger#®t (z.B. mech. Beanspruchung,
GerBusche, S-Effckt, Fregquenzkon—
stanz, Spitzenstrom, Modulation-
seigenschaften u.,a.m,) werden
gesondert vereinbart,

24.} Sockelschaltung:

Gegen die Anode gesshem,

Ersatz flir 842.43.
Ausgabe:
K.Ltd, 37-230/87808/8.48,  54.




