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Microwave Technology - Advantages

- time-saving cooking speed

- the taste (natural flower)

- healthy cooking, no fat used, no loss of vitamins
- energy saving, no pre-heating, time-saving speed
- quick and problem free defrosting

- less washing up, foot cooked in the serving dish

- easy to clean

- easy to use

Frequency

The frequencies are determined by the number of current oscillations resp. of the
electromagnetic waves per second.

Classification of Frequency Bands:

3-30KHz - VLF - Very low frequency - Telephone

30 - 300 KHz -LF - Low frequency - Ultrasonics

300 - 3000 KHz - MF - Frequency modulation - Radio

3-30 MHz - HF - High frequency - Radio, Broadcast

30 - 300 MHz - VHF - Very high frequency - TV, Broadcast

300 - 3000 MHz - UHF - Ultra high frequency - Radar, Microwaves
3-30GHz - SHF - Super high frequency - Satellite Transmissions

Transmitting frequencies and microwave frequencies in the UHF range are fixed by
international agreements.

To avoid any influences and interferences,
the microwave frequency is fixed to: 2450 M HZ

Radiation Spectrum
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Fundamentals...

How do microwaves behave

The microwaves for the heating of meals behave like the electromagnetic waves which one
knows by e.g. broadcast and television. The frequency of 2,450 MHz means that the radiated
energy is oscillating 2,450,000,000 times a second.

The graphic below shows how microwaves behave in connection with substances, in this
case different dishes.

L L 1 L L 1
Metal reflects Glass, porcelan, meals und
paper etc. penetrates water absorbs

Reflection

Microwaves are reflected by metal. This is also used in the oven cavity to spread the waves.
However, the meals wood be shielded from the microwaves when using metal pots. It may
lead to sparks or, when the waves have a retrospective effect on the magnetron, to a
damaging of its anode.

Therefore, never use an empty microwave oven!!!

Interpenetration

Many materials let microwaves pass through without that they react themselves (glass,
porcelain, pottery, plastic (suitable for microwaves!) and paper/board (dry)).

This is used during the microwave operation. The waves can penetrate into the food
without loss.

Absorbtion

Liquids and nearly all organic food absorb microwaves and convert their energy into
heat (cooking): Depending on the liquid contents of the food, this heating behaviour is
different, too.

CLOSED CONTAINERS SUCH AS BOTTLES,
SCREW CAP GLASSES AND EVEN EGGS (SHELL!)
DO NOT BELONG IN THE MICROWAVE OVEN.
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Suitable Ovenware

Ovenware material Mode of Operation

Defrosting Heating Cooking

Ovenproof glass and ceramic

dishes (without any metal parts, . . '.

e.g. Pyrex, Oven-to-tableware)

Non ovenproof glass and porcelain
(e.g. table crockery)')

Glass ceramic and vitro-ceramic made of
fire/frost proof material (e.g. Arcoflam)

Ovenproof earthenware %)

Plastic, heat-resistant up to200°C ?)

Paper, cardboard
Clingfilm

Microwave ding film 3)

Black-lacquered or
silicone-coated baking tins

O suitable - non suitable

1) excluding silver, gold, platinum or metal
decoration

2) does not include glaze containing metal
3) please note the maximum temperature
stated by the manufacturer
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CLOSED CONTAINERS LIKE BOTTLES, FOOD GLASSES AND EGGS
ALSO ARE NOT TO BE USED IN THE MICROWAVE OVEN !!!
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Electromagnetic conversion of energy

[] g%%g: In any food, positively/negatively charged liquid

B molecules are accidentally arranged in disorder.
é,_-_? + -

+ = =

A O [ | If we now put this food into an electromagnetic field,

e -] E 3 —— these molecules will adjust to the +/- field direction.
T N IR If we now change this field +/-, also the adjustment

-l &3 B of molecules will change.

+ — I::— EII::_ Gl:_ +} = mm

+ - ——=m

- + If this changes rather fast, the molecules as well will

S T I move correspondingly fast. The molecules are

- E%&Eﬁr'_; - rubbing with each other and produce heat.

fﬂ:ﬁ* : % = In case of a microwave frequency of 2,450 MHz, this

= | GEs's é,"{ﬁj:;} + results in 4,900,000,000 changes per second.

= W L Thereby the required cooking temperature is

- N — + produced.

The heat reaction as a result of the correlation of microwaves and water molecules is letting
up after penetration into the food. This is measured in W/cm?.

Depending on the dielectric behaviour of the food, the energy is falling progressively with
increasing depth of penetration.

On the left, the loss of capacity of
Microwave A the microwaves in the food is
Depth of Meat shown graphically. The thermal
.I“I \ output has a declining effect from
y A =n the outside to the inside.
j,j, \— Therefore it is advisable to reduce
" '-'.'J::I. o i III.I .I'f . the capacity e.g. with large meat
. 1:;:“::' pieces, and to extend the time, that
i the heat can better spread in the
food.
Liquids such as soups should be
stirred for a change for the same
reason. This helps to distribute the
heat and prevents too high
temperatures on the surface. In
the extreme case, this could attack
the upper edge of the material
when using plastic containers.

|
|
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Guiding of Waves

Wave Duct
The microwaves produced by the magnetron are guided to the oven cavity through a metallic
wave channel.
Wave Agitator (Stirrer)
The wave agitator consists of reflecting metal and is turning. As it is continuously in another
position, the reflection and distribution of waves is changing, too. The wave agitator may have
various forms, in most cases it is a kind of propeller.
Itis run by a motor. With older ovens, also the air flow of the fan is partly used in order to operate
the wave agitator by it.
- E
f _'_I_ i L1 | Oven with stirrer:
R T |_ X 1 - Bottom Plate
4 = U P T S EaET ! .- 2 - Housing
w | | o=t ) | [] - 3 - Cooking Area
’ L ; 4 - Sheet
-, - 5 - Stirrer
L I 6 - Microwave Input
o | | Il 7 - Duct
- I 8 - Anode
1 9 - Magnetron
10 - Ventilator
y KT u 11 - High Voltage Transformer
: Oven without stirrer.
Special MW-input and turntable
e A A SN V(S i = [ ensures MW-distribution:
%_.-..-\_'.._...._'.-.:-:1.-.._. ]_ o
—T _"‘ ! 1 - 2 - Housing
H | 3 - Cooking Area
a ',| - 7 - Duct
T v || 0 8 - Anode
) s =4 ._\_: - a | |I|| 9 - Magnetron
i T e Y 10 - Ventilator
i ey o il “‘_‘x_; ; 11 - High Voltage Transformer
; | | 12 - Microwave Input + Fat Shield
T n—— Kl g 12 - Grill
oy
\ L =&
' 'd
'
Various ways of feeding and ; — | —_———
. . - . -..' {-_ _- _ | o :i_-\. %
distribution of microwaves. : e AT A=N __;:) |
- turntable with reflector - turntable
- input from the side - gtirrer above
P . —— 41 —
. i . |l | k o
Using turntables guarantees a e ;} # | \ #
good distribution of waves for the g = - o —
food. | -
i, | i
/P
§ W — 'L )
- stirrer above - stirrer below
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Microwave-Capacity

A magnetron cannot be

controlled continuously. .., T P W

When it is functioning, it ot P2 I'" H B
always runs at 100%. In  mo- B

order to get a capacity - | sn |

control, one pulses the | | - B

switch-onduration, i.e. the

. . : 00~ | w0
desired capacity is ;
. . . 150 = | 150 —
achieved by switching on/ _
s e i
off the magnetron overa  ° ‘ o P
same principle as e.g. in
ovens or with hot plates.
OUTPUT POWER -
POWER LEVEL |, ~ oo FULL POWER RELAY 1" TURN ON, OFF TIME
o /29 (0%
1 329 (10%)
2 29 (17%)
| 5D 2%
11728 (36%)
5 14779 (46%)
5] 17023 (BiG)
7 2079 (6]
] 23720 (700
a 2629 (B0%)
H 277D {1 D0}

Following important note:

B
S0~

TG
B —

A5

3 | |

C, continuous powar

Atiming cycle is normally
29/30 seconds.
<(example 29 sec).

If 48(50)% capacity is
required, that means
14(15) seconds ON and
15 seconds OFF.

The timing cycles can
differ a little bit due to the
different types
(electronic/timer), the
principle is always the
same!

Thus, 10 of these cycles
will pass within 5 min.

Never switch on a microwave oven without
energy-absorbingfoodinthe oven. If despite
that microwave energy is fed to an empty
oven, these waves work off their energy
where it is not welcome.

It results in sparks and scorch spots.
Inthe worst case, there will be areactionon

the anode resp. antenna of the magnetron, “‘w
which may even be destroyed! (Cookion Rower)

o, verthlElos
L HTII

[ M FR Trsetormancs

|

\
1% 115%1 3 Mapsenioa

Wy of Wiwes
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Input Control Panels

Mechanical timer T "Easy-to-use” electronic
1. capacity
2. timer r 1 display
3. door opener 2 capacity
) 3 timer
S o 4 -8. start button and
W W il .
functions
B W od
L 9 door opener
L Zun
@ -
Here, the mechanical
. f;g timer is replaced by an
TS e —a electronic with a display.
i &
| &g} (ETART: ; o
' C_"'_'__ 3 Instead of a controller it is
| also possible to use input
‘ | I @ fields.
e =4
- RN J
4 B,FAE C B,CF )
| - —1
1. Anzeigefeld — f r Tageszeit,
Betriebsart und Garzeit
2. PROGRAMME - Automatikpro-
gramme und Leuchtanzeige f r:
GETRANKE FISCH —D
KARTOFFELN  FERTIGGERICHT
- ] ¥ PROGRAMME ) )
TK-GEMUSE  GEMUSE © GETRANKE @ FISCH Hereis atypical portray
3. POPCORN @ KARTOFFELN @ FERTIGGERICHT — 1 of the control pane|
4. AUFTAUEN - nach Gewicht ® KGEMUSE @ GEMUSE from an instruction
5. LEISTUNG - f r gew nschte manual.
Mikrowellenleistung L9
6. Drehw hler — zur Auswahl der
Zeit und des Gewichts oder der POPCORN Just with appliances
Menge ) controlled by electro-
7. START/QU'CK — zum Starten 3 niCS, you can f|nd the
eines gew nschten Programms —4  most different equip-
oder zur Aktivierung eines AUALEY HEEUNE ~
START/QUICK-Programms ‘ 5 rrlzrrlr’:;e:;ures e ITe
8. STOPP/LOSCHEN - zum Unter- —6 9 '
brechen oder Abbrechen eines )
Programms und zur Einstellung —7 ) )
der Kindersicherung . g The basic function of
. the microwave ovenis,
Anzeigefeld -
STOPP/LOSCHEN on the whole, always
A Blinkende Anzeige, die Sie dazu the same
auffordert, die Tageszeit einzugeben.
B Blinkende Anzeigen f r autom.
Garen, Mikrowelle und Auftauen, |
die Sie dazu auffordern, die
Lebensmittelmenge, das Gewicht (kg)
oder die Garzeit einzugeben. =
C Blaue Anzeigen f r Auftau- und
Brotprogramme. J
\o /
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Metal in the oven — sometimes even very useful:

When cooking liquids, especially when cooking repeatedly or in slim,
high containers, a so-called boiling delay may occur. In this case the
liquid is in fact boiling hot, the typical air bubbles however do not arise.
Shaking, e.g. when taking out the container, may lead to an abruptly
over-boiling due to a chemical reaction, so that the user may scald
himself.

In order to avoid this it is recommended to put e.g. a coffee spoon into
the container during boiling. The boiling delay is thus excluded — the
liquid is boiling "normally”.

Meals with skin, such as sausages or tomatoes, tend to burst during the
heating due to an internal formation of steam.

In order to avoid this unpleasant effect, the food should be pricked a little
before with a fork. Thus the steam can go out and there will be no
tensions and the skin keeps normally to be undamaged.

When using too high capacity levels, that means a too fast heating, the
bursting often can also not be avoided by pricking.

Instant meals in aluminium plates can also be heated in the microwave
oven.

In this connection one has to observe that the microwave energy only
affects the food from above and that the required cooking duration will
thereby be extended.

Furthermore, a distance of 2 cm to the oven wall must be kept to in order
to avoid a sparkover.

Aluminium foil wrapped around thinner parts, such as ends of poultry
legs, shields the microwave energy and thus prevents a too strong

drying up.

Browning dishes, such as crunch plates, are coated with a specially
absorbing metal. Due to this absorption the dishes heat up and it works
in addition like a frying pan. In connection with the grilling function, one
gets, e.g. with pizza or a vegetable cake, a browning from above and
below.

As arule, the browning dishes are heated 2 to 3 minutes at full capacity
before the food is put in.

CLOSED CONTAINERS
SUCH AS BOTTLES OR
SCREWTAP GLASSES AS
WELL AS EGGS (SHELL!)
DO NOT BELONG IN THE

L
I\

OVEN!!!

PUT ON POSSIBLE COVERS
TO AVOID THE
EVAPORATION ONLY
LOOSE!

During heating please pay attention that the inner part of the food will achieve at
least a temperature of 70°C.
However, never use liquid thermometers in the oven!!!
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Wiring diagram of a timer-controlled microwave oven

The various sections are explained on the following pages.

magnetron
Secondary
(High Voltage)
Circuit
Primary HV transformer I
Circuit
L
Switch for @ MW-power-regulation
MW-power- e d m e e = - integrated in the timer
regulation e 9
integrated I
in the timer :
turn- I
table l
4 [
|
I
h e — |r
: timar@
door switch |
I secondary
: switch
timer switch f--—---—-- e A
O ~Fontrol
primaw lock
switch —_
amp. ®iamp
switch
thermostat [ 4 — -
magnetron = 1_
. L] I
7'?5__
114
FUSE noise filter
L N
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Mechanical safety system

The task of this system is to suppress leaky microwave

rays between oven and closed door.

-The wave trap, whose size and structure is depending
on the microwave length

-The door sealing of magnetic material in order to thus
absorb possible remaining radiation

Ferrit Seal

The magnetic
sealing integrated
in the door

1 Quarter-Wave-Trap
2 Ferrit Seal

Electromagnetic safety system

-primary
”Interlock”-microswitch system* -secondary
-monitor

When opening the door, all 3 microswitches are actuated via at least two mechanical
systems. In doing so, primary and secondary switches interrupt the power supply.

If, for whatever reason, one of these switches does not open, the monitoring switch short-
circuits the entry circuit resp. high-voltage transformer. The triggering off of the fuse is
hereby accepted. Safety first!!!

L@ |
monitor
switch I
fuse ? Q I
N
primary switch secondary switch
monitor switch
L

o)

primary switch secondary switch
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Interlock-Safety System

At first sight the interlock safety system can have a different view from one model to the
other when looking first at the wiring diagram.

The basic functions are always the same!

Door opened

N
L
]
i
=—|Magnatru :
Door closed
L N
Security-| ¢ ¥
Relais ) E
~ Door above ———————— _EE‘
Micro- Door center '
switches ¢ (Monitor) ~~ A1 t
Door below — — —— ——— __j_r_

r

Magnetro
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Primary Circuit

. timer@
|

timar switch

Prirmary HV transformer
Circuit
l:‘_"!.
Switch dor 'n!:'.ll" W power-regulation
L] rl'll'dl;'l-llll_—— ------ == mmm=——e————=-  iniegrabed in the Hmer
ey e b ——y
inbegrated !
it L v " :
um- i
lable i
¢ — 4
1
Pl i
t L !
] 1
door switch

|
i secondary
: swilch :
{——: p v
primary kack

switch
{'-c
aimp l—Bluﬂl'l"!ll:ll
thermostat b -
a
magnetron | t:,alfu:j
———
]
i
FUSE noise filter
L W

-The clocked power control is
normally integrated in the
timer or is controlled by an
electronic component.

-Timer, fan and turntable motor
are only running after
switching on.

-How primary, secondary and
monitoring switches are
cooperating with each other,
see under >Electr. safety
system<.

-More elements such as the
overheat thermostat for the
magnetron can be installed
depending on the model
(thermostat of oven, grilling
or air duct).

-The suppressor filter is
blocking high frequencies
and demanded by law.

Secondary Circuit

HIGH VOLTAGE
TRANSFORAMER

I HW ‘ﬂ
FUS
E "

CAPACITOR

; H.W. DIODE

)

The function of the secondary and/
or high-voltage circuit is explained
on the following pages.
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High Voltage Transformator

Filament Windings
T

Secondary Winding

Primary Windings

If the primary winding is supplied
with a mains voltage of 230 V,
following voltages are induced
into secondary windings:

-3.1 V as low voltage, directly
connected with the heating
winding of the magnetron for
heating the cathodes

-2,750 V as high voltage,
connected with the voltage
doubling

primary coil
= 1,70

The high-voltage capacitor
consists of three windings:

-a primary winding

-a secondary high-voltage
winding

-a secondary low voltage
winding

heating coil
0,3-10Q

secondary coil
50 - 100 €2

Thus the high-voltage
transformer is placed in the
appliance.

The sticked-on rubber parts are
indispensable for the prevention
of vibrations to the casing.
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Voltage doubling

Woltagn Dowkinr Cathode

220VA 2750VA 1 .

-
L 4000 V
Al | Cathode

Canhads
il
O]
@
Anod
nodn
5 primarg  HT a II - ],l'

The voltage doubler consists of a diode
and a capacitor.

The following indications of voltage serve
the explanation and should never be
measured again.

Measurements, especially in the high-
voltage part, must only be carried out
asresistance measurementsinanoven
which is disconnected from the
mains!!!

The over 2,000 Volt AC voltage of the
secondary winding of the high-voltage
transformer are converted into over 4,000
Volt DC voltage.

That operates the magnetron.

After the oven has been switched on, the
first positive wave charges the capacitor
with more than 2,000 Volt.

After the polarity has been changed, the
diode avoids that the capacitor is
discharging.

The voltage of the positive half wave is
added to the charge of the capacitor.

The desired DC voltage of approx. 4,000
Volt arises.
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AK Diode

AK Diode
" (Protektor)
% o HV Transfarmer U —-’H‘— ,J
to Magnetron e— — — ]
D2 D1
High Voltage " High Voltage Reverse Strain Voltage
Condenser Rectifier Vr2=1200V, Vr1=6000V
Normal Operation Short-Circuited Diode

equivalent schematic equivalent schematic

D2 D1

B
’ I ol
A | B . l %

U,g Signal Usg Signal

Negatives Waves MNegatives Waves
Usemax = - 800 Volts Ussmax = -3000 Volis
D1 : Passing direction D1 : Passing direction
D2 : Reverse voltage lower than Vr2 D2 : Reverse voltage over Vr2 (1200 V)

Posltives Waves D2 strain causing it to short-circuit
Current in D1 too high, causing it

Usemax = +4600 Volts to short-circuit
D2 : Passing direction Secondary coil short-circuited

D1: Reverse voltage lower than Vri Current too strong in the primary coil

and fusion of the primary fuse

Operation not disturbed Transformer protected
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Magnetron

Antenna

Filter Seal

Magnetic Pole

Antenna Wire

Cooling Vanes

Magnetic Pole

Anti-Interference Selfs

The magnetron consists of following parts:

Main body with anode (positive) and cathode
(negative), cooling ribs, permanent magnet,
connections for heating and high voltage as
well as antenna, in order to radiate the
microwave energy.

The inner cylinder is heating element and
cathode at the same time.

The outer cylinder is the anode block with
the resonant chambers.

Duetothe big difference in potential between
anode and cathode, the electrodes are
moving from the inner to the outer cylinder.

to work.

from the cathode to the anode.

chambers and produce oscillations.

In order to achieve the oscillation, one needs a permanent
magnet. Because of its magnetic field, the electrons are moving
in an orbit round the cathode, instead of flowing in a straight line

In this connection, the electrons are passing the resonant

The magnetron is the heart of the microwave
oven.

With the help of transformer, rectifier and
magnetic field, it converts the 230 Volt-50 Hz
into microwave energy with the frequency of
2,450 MHz.

#r LEnns

ol anode —e

cathode -

Ly

W

i
Al
e e e e
i
s

The magnetron requires a high DC voltage (4,000 Volt), a low AC
voltage for the heating of cathodes and a magnetic field to be able

The cathode is heated in order to cause the electrons emitting, so
that they will flow to the anode.

atbeede vl
haraepfilemerl [T

Lo et

‘T'ﬁf_r'_,l These resonant chambers are specially formed. Within the high-
' ! voltage frequency range they have a capacitive and even inductive
c effect. They also determine the produced microwave frequency.

These oscillations are then guided via the antenna into the oven.
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Measurements in practice

Measurements and repairs — Important notes!!!

Precautionary measures have to be made before and
during a repair to prevent that the after-sales technician is
possibly exposed to microwave energy.

*Never put the oven into operation with an open door!

*Before putting an oven to be repaired into operation, carry
out the previous safety tests.

Locking behaviour of the door — sealings and surfaces —
hinges and lock bolts — mechanical (foreign) interventions
from the outside.

In case of measurements or repairs:
PULL THE MAINS PLUG!!!

By all means discharge the high-voltage capacitor before.
This must be made by suitable lines with isolated peaks.

With every microwave oven it is necessary to carry out a
high frequency leakage check (measurement of leaky rays)
and the checking according to VDE 0701 after a repair (the
mere opening of the oven is also a repair).

Microwave ovens must only be repaired by technicians who
are correspondingly trained and informed and who have the
required tools, measuring instruments and technical
documents.
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Measurement of capacity — simple version

1 liter water (17 -24°) temperature MW-output
62 seconds full capacity difference (C?) power (W)
Important 7 490
- Use a container with thin
material. Thick 8 560
container walls extract
parts from the water of 9 63[]
the rising heat and
falsify the measuring 10 700
result. 1 1 ?? ﬂ
- If possible, initial
temperature 20°C 12 840
- Exact time measurement 13 910
- An exact thermometer, if 14 980
possible a digital one 15 1050
- Stir the water before the 16 1120
measurement
17 1190

Measurement of capacity levels

The most reasonable method is the time control
of power absorption by a metra tester (left) or a
current probe (right).

If the current increases abruptly, the high-
voltage part begins operating and microwave
energy is emitted.

The proportion of on/off switching times are to be taken from the technical documents:

Y E
Voo Ly | | UTPUT MORSER

T A e RELAY “1* TURK ON, OFF TIME
Simplest rule: ; - )
50% on — 50% off sl P 1
50% capacity ; kel P | ] |
30% on — 70% off ' wws | [
30% capacity e - | |

— e el |

Useful clock cycle: — e 1
30 seconds — 1=z — |I'

created by TSE-N, Reiner Kurzke Page 20



Rules for leaky rays

In most countries the limit for leaky rays, which is determined by law,
is fixed to:
max. 5 mW/cm?in a distance of 5cm

ey not allowed

tolerated

The door of a modern microwave oven is normally designed for a HF leakiness of much
less than 1 mW/cm?.
This result should also be achieved during re-adjusting.

Even when the human body ”"stands” 100 mW/cm? within 24 hours, is this no reason
to check carelessly!!!

Measurement of leaky rays

Pour 275 ml tap water into a measuring cup and place it in the middle of the oven.

Close door
Timer to 3 minutes
Capacity to 100%

Start oven

For use of the measuring device, see its operational manual.

Check the leaky rays by moving the test probe from right above clockwise, starting at the
door, not faster than 25 mm/sec, back to the initial position.

The measurement must be made in a distance of 5 cm. Styrofoam distance pieces or
other distance pieces are in most cases already integrated in the instrumental probe.
Check also the whole door front as well as all openings and edges of the casing.
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Electric checking of the interlock door safety system

PRIMARY/SECONDARY SWITCH

The measuring of these switches is made with

disconnected connecting leads and when the

door is opened/closed.

MONITORING SWITCH:

It is recommended to measure the passage after

the primary switch. Its connecting lead must be

disconnected.

primary switch secondary switch In any case, the monitoring switch has to short-
circuit the input circuit with an open door.

. I

monitor
0 switch

monitor switch

Required values
Inthis list you canfind the values to be measured
in a table form, in this case >passage< or

L@ | |  Switch IDoor Open |Door Closed
o | Ianar.,' irterbock switch [+ 0
| ISecnm:Iar:.l interiock switch & O
| Ilﬂlu-lk:ll.:-h manibor cine uil o oo
|
|

primary switch secondary switch

>infinite<,.
Measuring the fuse diode (AK-Diode)
AK. Diode left: The high-voltage connection diagram of
' (Protektor) capacitor and diodes
to v Tanstemer— Attention:
e Magnatron Wrong connections affect an immediate damaging

- .

resp. destruction of components!

High Voltage f":"z'xl-lmr- Voltage P P
Condensar Rectifier

Disconnect the mains plug before any measurement!!! Check Continuity between
the Terminals
*Short-circuit the capacitor with suitable isolated means

and thus discharge it. (=)(+) T
*Check the fuse diode in both directions for passage.
*An intact fuse diode must LOCK in both directions! (+) (=) ?

Checking the high-voltage diode

Cnntinuity - Unplug the oven from the mains!
- Ensure that the capacitor is discharged!
Q - Disconnect the diode for measurement.
- Measure in both directions using an ohmmeter with the highest
adjustment.
In one direction the diode must lock in full, in another direction you have
Q to measure a three-digit kOhm value. The measuring instrument must
have a supply voltage of over 9 V, as a certain threshold voltage must

no Continuity . ;vercome with this diode.
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Measuring the magnetron

- disconnect the mains plug

- ensure that the capacitor has
been discharged!

- separate the magnetron
- measure the resistance
- The resistance of the cathode

(heating) should be approx.
0.5 Ohm.

- The resistance of the
connections to the mass of
the casing must be infinite.

heated Cathode
0-10hm

between the connections |: :| E ',i
—

“"Short-Circuit"
to ground ?

Measuring the high-voltage capacitor

Small resistance increasing fast... ... ok
Small resistance remaining... ... short-circuit
Very high resistance remaining... ... interruption

In the case of a capacitor exchange, please use by all means the original capacitor.

The correct function and the values depend to a great extent on the exact capacity.

Checking the high-voltage transformer

Filament Windings

primary coil
<170

heating coil
0,3-102

secondary coil
50 -100Q2
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Fault finding tree of timer-controlled microwave ovens

Mains voltage existing — timer in function — door closed

CONDITION CHECK RESULT CAUSE REMEDY
Cavity [armp does |__w Check continuity of . Malfunction of
not light and intetlock switch R interlock switch g
aven also does
nnt nnerate
Check continuity of .. talfunction of timer
™ et suitch — Mo continuity il - Replace
— Check fuse —M [o continuity Blawn fuse —m Replace
Check continuity of L Malfunction of cavity
— o S — — Mo continuity Hi thorr ot s Replace
Check continuity of m Malfunction of
magnetron thermostat gl e o magnetron thermostat | eplace

Fault finding tree of timer-controlled microwave ovens

Mains voltage existing — timer in function — door closed

CONDITION CHECK RESULT CAUSE REMEDY
Oven doesnot |- “heck continuity of ] Mo continuity 1 _Malfunctinn.uf | » Rephce
operate but cavity power control switch interlock switch
larmp lights
Check continuity of Resistance Malfunction of
™ HY transf. windings incorrect HY transformet —¥| Replace
Check HY diade and Resistance Malfunction of
+ H fuse i incorrect HY' diode atfand fuse ¥ eplace
: Resistance halfunction of
_..
Check HY capacitor  Hm o ormact o - Feplace
L Check magnetron | H;smtance Malfunction of || Replace
Incorrect magnetran thermastat
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Fault finding tree of timer-controlled microwave ovens

Mains voltage existing — timer in function — door closed

CONDITION CHECK RESULT CAUSE REMEDY
Oven aperates ) Malfunction of blower '
for a fewminutes |~ ™| Check blower motar [~ No operation —W )RRl OF
fmotar reblare
and stops
Owen operates , -
: Resistance Malfunction of
and |?|3|t:|ueps not —M Checktimer mator  — A Himar motor —® Replace
. Check magnatran |— Fesistance Pooroscillation of | Replace
Output power is neatly correct friagnetran
to low when cook
selected : Resistance Poar function of
Check HY capacitor narly corfect HY capacitor - Feplace
Output power is
on high level | Check power contral | |RRERERSRINN B 1visifunction of fmer | Replace
when defrost is suritch
selected
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Fault finding tree for microwave ovens

No microwave capacity — fan is running

CONDITION CHECK RESULT CAUSE REMEDY
e Check continuity of Mo
i 0w B ik valt ff'f —» inuit
oscillation Igh woltage fuse can |n|.||3,r_‘
Replace high voltage fuse
Check continuity of Defactive
high voltage - : Redl
— ™ : . —™ Continuity ™ high voltage [ REplEce
capacitor terminals tran sfarmmer
with wires remay ed
Check continuity of
high woltage rectifier Continuity in N
—  inforward and M backward [ DEJE':WE ht'.?.h - Replace
backward direction direction Yolage TeCHer
with DC megger
Connect megger
N Ieadstn.magnetrnn |l Continuity —m Defective » Replace
terminal and magnetran
magnetran body
Check resistance of
primary and Short cutted Defective
secondary coil of W 0fN0 ™ highyvoltage  —™ Replace
high v oltage continuity transformer
transformer
Check continuity of Mo :
L Defective
magner:?nnww;t; Wwire s continuity magn etron —M™ Replace
Check continuity of :
filament terminal of | ) Mo | h.DEfEE}wE Rel
high volta ge continuity igh voltage  —™ Replace
iransformar transformer
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Fault finding tree for microwave ovens

No function — no reaction to any entry

CONDITION CHECK RESULT CAUSE REMEDY
Check continuity of Continuity M Malfunction of M Replace
Fuse hlows |l IMterlock manitar interlack montor
awitch wih door — cwitch
closed (COMs-= NC) Ma continuity —‘
Check continuity of Malfundtion of
both primary and Mo continuity - ta ;"”k":'”it':'h —m Replace
secondary interlock NIETIOE SWIC
awitch with door Cortiny
ontinuity
cloged —‘
Check continuity of
primary interlack
switch contact with Shorted cortats
daar partially open - : Replace
—M A —® Continuity (M of primary  —w TER
Unt". mterlqtk interlock aswitch
manitor switch
contact close
[COM <-= NC cloge)
Check continuity of D.':'?m p Defective low
primary winding of I Laiale voltage — ™ Replace
lows woltage transformer
transfarmer A pray.
150-210
(narmal) _‘
Disconnect high Defective high
W yoltage fuse and M Fusaegg!ﬁws —»  voltage — Replace
operate the unit transfarmer
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For the end, some well-aimed advises for the consumer

-Give enough time to the meals to get hot. There are some parts which need
more time.
-The meals should not be served directly from the microwave oven. When
w you leave them covered for some minutes, the heat can better balance
A itself.
Hv -Thick slides of meat, for example, are mostly hotter outside than inside.
-Round cylindrical parts of food with a diameter of 20 to 50 mm, however,
tend to become hotter inside than outside.
-Basically, packing material and especially metal foils should be removed
before the cooking.
-However, if the shielding effect is intended, you have to stick to a
distance of 2 cm to the oven wall, that no sparks will jump over.
-As these meals get cooked very fast, a lot of steam will arise. When the
meals are covered (only loose!), nothing will fall down in the oven.
-The heat within covered meals is spreading better.

-Covered meals do not dry up so fast.

-When an over-baking is intended, the food should not be
covered.

-When using the grilling function, of course nothing should be
covered as well!

-Liquid meals should be stirred from time to time.

-Add some water to harder vegetables (e.g. carrots).

-It is not necessary to add liquid to softer vegetables (e.qg.
tomatoes).

-If possible, defrost frozen and unpacked meat in a glass or porcelain
container. At best on a drain plate, so that a liquid that arises during the
defrosting can flow off.

-It is advantageous to turn defrosting food, if possible, after the half
defrosting time.

-If possible, do not defrost the food completely with microwave energy. Thus you can avoid
irregularities (dry rims).

-Basically, do not defrost in the packing material. It makes no
difference whether board, paper or plastics — not in metal
anyway.

-Fruits and vegetables should also not be defrosted completely in
the microwave oven, if it is not further used immediately. Some
room temperature at the end of defrosting is good for the taste.

-If required, fruits and vegetables can however be cooked ready
directly from the frozen condition. Naturally, capacity and time
have to be adjusted.

. |

-Instant meals in aluminium plates or plastic containers
with metal-coated cover foils (of course, prick it!) can
be heated in the microwave oven as far as the
producer explicitly indicates it on the packing.

-The picture on the left demands "give it into a dish”.
Therefore unpack it!

-Information of food producers, however, are not always
an “excuse”.
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Notes for setting the capacity

Following survey shows the capacity settings with
the processes, for which they are provided.

900 W - heating of liquids
and over - parboiling and initial frying at the
beginning of a cooking process

750 W - cooking of vegetables (rather less)
- cooking of food (rather less)

600 W - defrosting and heating of frozen foods
- heating of one-pot courses

500 W - finish cooking of hot pots
- cooking of egg dishes

450 W - continued cooking of meals
350 W - cooking of sensitive food
- heating of baby food

250 W - swelling up of rice
- melting of gelatine

150 W - defrosting of meat, fish, bread
S0 wW - defrosting of cheese, cream, butter

- raise the yeast dough
- preheating of cold meals or beverages
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