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Oven, Stove, Range and Cooktop Repair

@ ezolcC report this ad

Chapter 1

COOKING APPLIANCE SYSTEM BASICS
1-1. BASIC FUNCTIONS

In their most basic forms, ovens and cooktops are pretty simple devices. Technically, all they do is

develop high, controlled temperatures in specific places, in order to transfer heat to food and cook it.

The important words here are "high" and "controlled." These two requirements present specific
challenges to the folks who design and service ovens. And consumers demand gadgets that might make

life easier for them, but they sure make the life of a serviceman tougher.

For example, when you talk about controlled temperatures, you are not only talking about keeping the
temperature within a certain range with a thermostat, but also controlling the times when the heat
starts and stops being applied to the food. So there might be a timer wired into the oven circuit to start
and stop it. In some models there is a self-cleaning function too, which means that the oven
temperature will rise to an extraordinarily high level (around 1000 degrees), stay there for a set amount
of time, and then shut off. You need special controls and safety mechanisms to deal with those

temperatures.

The other important word here is "high." You need to use powerful energy sources to develop high
temperatures. If these energy sources are not tightly controlled, the result can literally be a disaster. For

example, before you open a gas valve to a burner, you need to make sure the ignition source is working.

If it isn't, you certainly don't want that gas valve to open and dump a bunch of unburned gas into your

oven or kitchen. Talk about an explosion hazard! So you design a safety mechanism to prevent it.

One of the most amazing collections I've ever seen resides at Appliance Parts Equipment Company in
Santa Rosa, California. It is a bunch of electric cooktop surface units and gas burner grates that have
been brought in over the years, with various things melted onto them, from kids' toys to glass plates to
aluminum tea kettles, and even an aluminum pressure cooker. If seeing this collection doesn't give you
some respect for the heat and power you're dealing with in cooking equipment, nothing will. I suppose
there's some profound philosophical lesson in this collection about man harnessing the forces of nature

or something, but metaphysics are a little beyond the scope of this manual, so let's move on....

https://www.appliancerepair.net/oven-repair-1.html 3/9


https://www.ezoic.com/what-is-ezoic/
https://www.googleadservices.com/pagead/aclk?sa=L&ai=C7doGeboVZMSbFt2UmsMP_4iW6AiKoPfmbviereK_EfCMgOyQAhABIPT5xiVgpfiRgJABoAHnyd7PA8gBBqkC1V78ZIJ4pj7gAgCoAwHIAwqqBI8CT9DVMVPqZ-Toa2-YMNzsgBGC74-iXZbJQdTvb1Kg4SIf8aR-Ji5DAAnl-la8jul6tNBbk85iuqSs8Hs0KFlcxr34H-SKQ2cZFWVK5NcZT2HaGhcXi8DGqmfG1x5p0XcAlj74KP0QY_XE4CTvHIw3YAuuX_VaUMFPTC-EgbEjQW1W2MeMxnUE6wpBwYitkYnAZY4SZfe6k9FkZ2uvr1moeCjsX5cMBL-po16vQ7xlgygfOfRnT_08GZO4Czad4B0bkaD2-IACx0QtVCbSndRw-7G2YFr4rskj2ZhnpVB6JmzaOiH78_17Bc9tQ2BOLduE3TI9Avi8xoX_4BDJPLEHjrT4b1mmjEVSuda9AHCqeMAErai89YED4AQBoAY3gAeBtqEwqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgH_56xAqgH35-xAtgHAdIIFQiAYRABGB0yAooCOgiJ0ICAgIAEEPIIG2FkeC1zdWJzeW4tNjgwNjk1MDk5MzA3NjkzNrEJSUs97kXYJ7SACgOYCwHICwHgCwG4DAGiE1cKOggDQAFSCAoGEgQIARABaKzG0ajkAXIjEiEgAigBOAJA0uDEmydYAWj-__________8BcAKAAQGYAQMaGQoXY2EtcHViLTYzOTY4NDQ3NDI0OTcyMDjYEwrQFQH4FgGAFwGyFywSKhIoCOew39yQ4umSQRIWU0lNVUxBVEVEX0RPTUFJTl9QVUIxUBgBIANIJQ&ae=1&num=1&cid=CAQSOwDUE5ymrgaSAZnzaCcMQOH3vMfVzrcGqzCfYu3vpeuuGoiM-oyUDK-74IIEyLEFjstLBz29d5msWzBQGAE&sig=AOD64_3dxHqsousuYrsd8iuWuCUThAVBBA&client=ca-pub-6396844742497208&nx=CLICK_X&ny=CLICK_Y&uap=UACH(platform)&uapv=UACH(platformVersion)&uaa=UACH(architecture)&uam=UACH(model)&uafv=UACH(uaFullVersion)&uab=UACH(bitness)&uaw=UACH(wow64)&uafvl=UACH(fullVersionList)&nb=8&adurl=https://www.distinctinnovations.com.au/%3Fgclid%3DEAIaIQobChMIhLz55Mjl_QIVXYpmAh1_hAWNEAEYASAAEgKRO_D_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=C7doGeboVZMSbFt2UmsMP_4iW6AiKoPfmbviereK_EfCMgOyQAhABIPT5xiVgpfiRgJABoAHnyd7PA8gBBqkC1V78ZIJ4pj7gAgCoAwHIAwqqBI8CT9DVMVPqZ-Toa2-YMNzsgBGC74-iXZbJQdTvb1Kg4SIf8aR-Ji5DAAnl-la8jul6tNBbk85iuqSs8Hs0KFlcxr34H-SKQ2cZFWVK5NcZT2HaGhcXi8DGqmfG1x5p0XcAlj74KP0QY_XE4CTvHIw3YAuuX_VaUMFPTC-EgbEjQW1W2MeMxnUE6wpBwYitkYnAZY4SZfe6k9FkZ2uvr1moeCjsX5cMBL-po16vQ7xlgygfOfRnT_08GZO4Czad4B0bkaD2-IACx0QtVCbSndRw-7G2YFr4rskj2ZhnpVB6JmzaOiH78_17Bc9tQ2BOLduE3TI9Avi8xoX_4BDJPLEHjrT4b1mmjEVSuda9AHCqeMAErai89YED4AQBoAY3gAeBtqEwqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgH_56xAqgH35-xAtgHAdIIFQiAYRABGB0yAooCOgiJ0ICAgIAEEPIIG2FkeC1zdWJzeW4tNjgwNjk1MDk5MzA3NjkzNrEJSUs97kXYJ7SACgOYCwHICwHgCwG4DAGiE1cKOggDQAFSCAoGEgQIARABaKzG0ajkAXIjEiEgAigBOAJA0uDEmydYAWj-__________8BcAKAAQGYAQMaGQoXY2EtcHViLTYzOTY4NDQ3NDI0OTcyMDjYEwrQFQH4FgGAFwGyFywSKhIoCOew39yQ4umSQRIWU0lNVUxBVEVEX0RPTUFJTl9QVUIxUBgBIANIJQ&ae=1&num=1&cid=CAQSOwDUE5ymrgaSAZnzaCcMQOH3vMfVzrcGqzCfYu3vpeuuGoiM-oyUDK-74IIEyLEFjstLBz29d5msWzBQGAE&sig=AOD64_3dxHqsousuYrsd8iuWuCUThAVBBA&client=ca-pub-6396844742497208&nx=CLICK_X&ny=CLICK_Y&uap=UACH(platform)&uapv=UACH(platformVersion)&uaa=UACH(architecture)&uam=UACH(model)&uafv=UACH(uaFullVersion)&uab=UACH(bitness)&uaw=UACH(wow64)&uafvl=UACH(fullVersionList)&nb=0&adurl=https://www.distinctinnovations.com.au/%3Fgclid%3DEAIaIQobChMIhLz55Mjl_QIVXYpmAh1_hAWNEAEYASAAEgKRO_D_BwE
https://adssettings.google.com/whythisad?source=display&reasons=AaX5wMsQJqBA603UOmDnJOUPAkQ6HrOdaJ9OtsHA-6G7CzE4A6w_Kuu8Zwsq5C0mEv6bM7kQPnSoHQ4CZOIJcVHs6rTtoWbuZlU9eYH5Vc8wiQKPegJpGJwDMbASOn0UQNDETBJWgSetPz6_AH618mpFycwRyMjPJEHfy_hW3B48L9u6NiWT4o8zScsp0T4w1t6PgZGJxq5H9IlHf1NJPsaz6-FpuOP_gA5o6nacXWlOhkIXeVMB-UIwmNPgzrtuxpB-y3i1TcvjOr51BSmObyPaXQixnjqm_LLdWbcqODoin_v8vZs47x6OgWAjwdBWDPgngB1VigFQMwSRXZlt3t18mCk7dxg-FlnsQetNOtpPT9ePku-ToFXEvNzEl4XMC9qKY_XW9uyEfgN5ZUOMXEO0whl6cyXDJ90ISDH_VOpoew0O2rEZgedBhpIWbZtGq7kUs9oO8dIP7SFGivQpusgGJJN5bdvmzN7UfMb3531vAQFJMwrGyQDXavp9xvnQn-n00NYD-0nSgXRRHN5TKj1hS0200JQQOo6uiGBYR4hlxA3VzwDy5WJGzAY7md3I4ZxsCBwVnJt3SDG0Jj1LKj40bXZHdguiLYgLk0pQpUqWmkDON_ZAxLYuv--1xhQ3SVC_bQ073pSCNjEYK-i0_Mow_YpW4rqBkztk-AZkbrQaoOw9xq6ZXUt5QenrglVbUgm4W7AXoYgYUpRHYWN5YNQpZOyba2aOBacqoAbf-fNn1MPOCtaZilzQAYMgA6xRSzFhczNPfTpgVkbWmXPh-iWjSw04rKONmUGRFxvljhRzBk5m4PTbSZGXAUOXkBfYB_5XHiWbJidXDerxp8_rX2ETYkqNbEIbXG3rePoH3FC1d--Mhf8tGH05830maxGL3QbRxjXlfle_7ocnoh_o0VYUXhEQo-9ZSZ4yC2WkH7RI3gknj6Pw6milc45bir7NFoVGrNQG_JhPQcgjQsNMgY8jgTgA8KfXNmzJzKqpR9Sm6pWFS_gMsYSc56_s0jc5GrO4SAH6rqPZPSvftY5RnokKcmJWNs4TQKN3fHCoq0mAvvES4V7X_BlNcbeSBmtqWFQzDCcP3zrYsDtkdf7TnTLt8MTSh_SRvsLec6YRhAtHS47wj5iGaPIH_Slef7L5CmMpSsH3X9ah_mti-HU_4djz-D_T9awU83c_RsTnRN2GV2pfoXDRjM7SNwL_gYJkr2OM9YI2pbH1xMt3u0BwToTwq3kpvpWCRNqv3QIn19JwdlABBr-BTB78xUis3Rheoui5phd2_pkTHLg3EyfpvDR6JOg4T5gvbwFOokd0bOPN1l0Nwc826Bk9DP8h4Rw4RzDiNEJdcDfUal6Tex_tFHwwgxXYVDMa-e14F9khYyWeGtwCcN-YRKguS1q2qz84DUieP_pM_NGeQnGo0sO8SigKmhX_Cx4l5QCUHRPwebnpPo6-jMxQV4vHDE4LnK6y8fwHTDkj3H2ekYpHWrfSDntJdWkktqZoPJKnzMl-e1hWrdPzG49ZiHnX-l8cSze6Mho5dfuzQR2GhVjDathvtY1vvFb6BVFoFqJ_WBwKpcsA5H50x4kStqq6t-04_7s4cqkuU80aIVd2fCubujj9EITBWrPLdktp_A_6lQ2InHHjfZ_O49TISjXiaRkswb-LUAA7eYHtSibuu4-cXMwifKNkR_1VaEc93lRndHORhSAlkeKjKJoMuhBiMukDfcHPOVB83Bl_qWOGfBRUnutpWBFgg8CLhB00MgjOe_cTjs9_pGYCfzerMw_qT0BST5gwPPkDKUkj6NFaLiubBXJjJ6cNA-DgWmutuL18AMTm1UJcw6aDMrwNXQYFkNESAD6Sy_bkvCcyG28OU2dpcwURjqIqFlHT8dxjLtNutokJTe7mD-txNW_ESFkYrrraKn8CpUq5QbXIikJL7aQOLjXKlMrD8K8XJs6YR7PK-e4qQT1_BWbx1R-1Bj4GnQv6Af12AuYoC-mMfnbnpu0xSt4KGvPhKgELGZQD-VuhnjSe2wJlXo9uFEawUctWOJ5GZTtO3rREi88n93uaM6GMPYRPJFpU3_mOgs1ZAPK57UuhIbOqfwDwlBl-VUrV5LHEoI8F_JMafhlMYZGaA1K4O2A

19/03/2023, 00:12 7 Series, 3 Series & 5 Series Oven & Range Repair

1-2 ELECTRIC COOKTOPS AND OVENS

Most electric cooking equipment uses two different electrical circuits. The heating elements usually run
on 220 volts, and accessories such as lights, timers and rotisserie motors run on 110 volts. There are a
few notable exceptions. Some smaller "apartment" cooktops run on 110 volts. Also, in some fixed-
temperature switch applications, 110 volts is applied to a 220 volt surface unit (burner) to achieve a

"low" heat setting.

In most cooktops, the heating element is simply a big resistor wire, with enough resistance to generate
a high heat. Usually these are nichrome wire, surrounded in ceramic insulation, with a steel sheath
around the ceramic. On higher settings, the element glows red when operating. Heating occurs mainly
by conduction; that is, the direct contact of the heating element to the cookware. Since the surface unit
coil is flat, flat-bottomed cookware provides the best contact with these units and thus the most efficient

operation.

A fairly recent development is the radiant heat cooktop. These have a radiant element (something like a
very intense sunlamp) underneath a glass surface. These units do not heat the pot or pan by direct

contact (conduction) like coil surface units. They heat by radiation, much like a sunlamp heats your skin.

To maintain a set temperature, the element is cycled on and off, usually by a switch called an infinite
switch, so named because it theoretically provides an infinite humber of heat settings. There are also
fixed-temperature switches that vary the voltage going to the heating elements to maintain fixed,

pre-set temperatures. These are push-button or rotary switches with fixed settings such as warm, low,

medium and high. These switches and systems are discussed in detail in chapter 4.

1-3 GAS COOKTOPS AND OVENS
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explosion hazards.

The different fuels require valves and burners with different orifice sizes, so when buying parts, make

sure you get the right ones for the fuel you are using.

A pressure regulator keeps the gas entering the stove at a constant pressure of about 1/6 PSI,
regardless of fluctuations in the supply pressure. In a cooktop or stove, this pressure regulator feeds a
main gas header, or manifold, located under the cooktop. The surface burner gas valves are mounted
directly to the gas header. Gas is piped from the header to the various burners, pilots and safety valves,

and in some systems, the oven thermostat.

Temperature control in cooktops is very different from that in ovens. In cooktops, a gas valve varies the
flow of gas to the burner. In ovens, the gas is either on or off; the burner cycles on and off to maintain

temperature.

Another major difference is that when you turn on a gas cooktop, you can immediately see if it ignites.
If it doesn't, you turn off the burner and figure out why. In ovens, since the burner is inside the oven,
you cannot immediately see whether the burner has ignited. If it does not ignite, you certainly do not
want the gas valve to stay open. This would dump raw unburned gas into the oven and create an

explosion hazard.

This creates different ignition and safety needs for cooktops versus ovens. Cooktops use a standing pilot
or spark ignition system. Ovens use a standing pilot, spark or glow bar ignition system, and gas safety
valves that will not open unless ignition is assured. These systems are discussed in detail in chapters 5 &
6.

1-4 SELF CLEANING OVENS

In a self-cleaning oven, the oven temperature will rise to an extraordinarily high level (around 1000
degrees), stay there for a set amount of time (usually 2-3 hours) while the heat incinerates everything,
and then shut off. These ovens require a timer to control the length of the cleaning cycle. Of course, you

do not want the temperature to go much above 1000 degrees, so you need extra thermostatic controls

and fail-ecafe merhaniemec tn nrevent that
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Neither do you want the user to open the oven door in the middle of the cleaning cycle and get a face
full of 1000 degree air. At that temperature there is also a risk of flashback, where the oven temperature
is so high that it flashes (burns) the oxygen right out of the air in your kitchen. An oven door locking
mechanism prevents the door from being opened at high temperatures. The self-cleaning function is
electrically interlocked with the door locking mechanism, so the self-cleaning function cannot be used

unless the door locking system is engaged.

A door locking system has two steps. First there is a manual latch that must be engaged to signal your
"intent to clean." Then when the oven temperature climbs above about 550 degrees, an automatic
doorlock system engages and prevents manual opening until the oven temperature drops back down
below 550. The automatic doorlock might be a bimetal or a solenoid, or in some machines there is a
very low RPM electric motor (like 1 RPM) that rotates. As a solenoid or motor locking system engages, it
throws switches that prevent it from being energized again until a cool-down thermostat tells it that

oven conditions are safe to do so.
The temperature of the self-cleaning cycle is controlled by one of two different means.

Either the main oven thermostat has a second sensor built into it, or there is a separate (cleaning)
thermostat altogether, with its own temperature probe. The probe usually sticks into the oven through

the back or side wall, near the top.

A cleaning cycle will always be wired through a timer. In some machines there is a fixed-time cleaning
cycle, but usually you can set the cleaning cycle for however long you want it to last. Usually 2-3 hours

is what's recommended.

Self-cleaners tend to be very complex machines. They have many extra safety mechanisms to prevent
overheating and burns to the user. When diagnosing these things, you must use a wiring diagram. That's
the only way to know for sure what switches and interlocks are used by a particular system. See chapter

2 for details.

1-5 CONVECTION OVENS

Th Avdar A iinAdavebkanAd ~Aanviackinn mvinne FhAavra AarAa A fAanr nrincinlac vian nanAd A ninAdavekanA fiver.
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2) Heat will always flow from something of a higher temperature to something of a lower

temperature. The farther apart the temperatures are, the faster the heat flow.

3) Heat will continue to flow from one object to another until the temperatures of the two objects are

equal.
4) Air is really a poor conductor of heat. It is actually a pretty good insulator.

Lets talk about chill factor for a minute. Chill factor? Isn't that weather stuff? In an oven manual? Yeah,

because the concepts are the same. Stick with me here.

If the weather outside is freezing, this may sound funny, but it does not make you cold. What it does is
to remove heat from your body, and heat flowing from your body into the air around you is what

makes you feel cold.

If the wind is not blowing, your body transfers heat to the cold air around it. The temperature of the air
closest to your skin starts to rise. Soon you have a little "blanket" of relatively warm air around you. As
the air temperature of this "blanket" rises, the heat flow from your body slows down. When the heat

flow slows down, you don't feel as cold.

If the wind is blowing, the air touching your skin does not have a chance to warm. The wind is
constantly blowing away the warm layer of air and replacing it with cold air. The heat flow does not slow
down, and you feel colder, even though the outside air temperature is the same as before. We

humans refer to this as the chill factor.

The same thing happens inside an oven. If the air is still, the heat does not flow from the air to the food
as fast, and cooking is slower. If the air is moving, heat gets transferred faster and cooking occurs

faster.

All ovens have some air moving around inside, due to natural convection (warm air rises, cooler air
falls.) In a convection oven, a fan is used to force the air to move around inside the oven, speeding up

the cooking process.
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The fan also has two other functions in the oven. Oven temperatures are pretty extreme conditions in
which to operate an electric motor. If the oven is also self-cleaning the temperatures are even higher. So

the fan motor actually draws air at room-temperature over itself to keep itself cool.

In a gas oven, air is also needed for combustion. The fan pushes air through the burner. In this system
there will also be something called a "sail" switch. This is a switch with a little metal "sail" that activates
it. Air from the fan closes the switch contacts when the fan is operating. The sail switch is wired in series
with the heating system of a convection oven. If the blower fan is not operating, it is not cooling itself,
so you do not want the heating system on. In addition, in a gas convection oven, proper combustion will

not occur without proper airflow.

1-6 MEAT PROBES

Some oven models were built with meat probes. A meat probe is simply a combination thermometer and
variable resistor, called a thermistor, that sticks into meat that you're cooking. The resistance of the
thermistor varies with the temperature inside the meat. Then when the meat reaches a certain internal
temperature, the thermistor reaches a certain resistance, and a buzzer sounds, or the oven cycles on

and off to maintain temperature.

To lessen the hazard of shock, usually meat probes are on a separate low voltage (12 volt) control
circuit. To get 12 volts from the 110 volt power supply, a transformer is needed, as well as additional

circuitry for the shutdown function, etc.
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19/03/2023, 00:12 7 Series, 3 Series & 5 Series Oven & Range Repair
A rotisserie is just a slow-turning 110 volt motor that turns meat over as you cook it. Getting a small,
low-horsepower motor to turn over ten unbalanced pounds of roast beast requires some mechanical

help, so the motor drives the spit through a gear train.
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