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GLOSSARY   
 
Definition of Terms 
  
 The following is an alphabetical list of 
terms and their definition as they apply to 
household and commercial applications. 
 
Adjustable Orifice – (See Orifice) 
 
Air-Gas Ratio – The ratio of combustion air 
supply flow rate to the fuel gas supply flow 
rate. 
 
Air Shutter – An adjustable shutter on the 
primary air openings of a burner, which is 
used to control the amount of combustion air 
introduced into the burner body. 
 
A.G.A. – The abbreviation for the American 
Gas Association.  The emblem indicates that 
the appliance to which it is attached has met 
A.G.A. requirements for construction, safe 
operation and performance. 
 
Aeration Pan (drip pan – drip ring – burner 
bowl – drip bowl) -  The pan which fits into 
the burner opening on the cooking surface of 
a range and serves two purposes. One 
purpose is to catch any spillovers and the 
other is to provide a controlled amount of 
secondary air for the top burners. 
 
Air Mixer – That portion of an injection 
type burner into which the primary air is 
introduced. 
 
Aldehyde – A class of compounds, which 
can be produced during incomplete 
combustion of a fuel gas.  They have a 
pungent odor. 
 
 
 
 
 

 
 
Air Shutter – An adjustable device for 
controlling the amount of primary air 
injection to a burner or burners. 
 
Ambient Temperature – The surrounding 
or encompassing temperature in a given 
area. 
 
Amperage – The amount of energy or 
electrical current.  The abbreviation is amp. 
 
Anode – A positive electrode of a device. 
 
Armature – The part of an electro magnetic 
device that moves in response to magnetic 
forces.  The rotors of a motor and moving 
portion of a contactor are examples. 
 
Atmospheric Burner – (See Burner) 
 
Atmospheric Pressure – The pressure 
exerted upon the earth’s surface by the 
weight of atmosphere above it. 
 
Automatic Gas Pilot Device – A gas pilot 
incorporating a device, which acts to 
automatically shut off the gas supply to the 
appliance burner if the pilot flame is 
extinguished. 
 
Backfiring – Flashback of flame through 
the burner venturi causing the gas to burn at 
the orifice. 
 
Backfire Protection – (See Flashback 
Arrestor). 
 
Breaker Bolt – (See Spoiler Screw). 
 
Baffle – A device or object placed in an 
appliance to change the direction of, and 
make turbulent the flow of air, gas, air 
mixtures, or flue gases. 
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Ballast – A coil of wire wound on an iron 
core which furnishes the inductive “kick” to 
start the arc and limits the flow of current 
through the arc in a fluorescent lamp circuit. 
 
Backguard – The decorative portion of a 
residential. Freestanding range mounted on 
the back of the maintop, which sometimes 
houses various controls, such as thermostat, 
clock and timer. 
 
Bezel – Decorative ring around a burner 
control knob that sometimes contains 
 
Bi-metal Thermostat – A fixed temperature 
device with two dissimilar metal contacts 
which close a circuit when energized to 
maintain a temperature of 170° to 180° for 
hold-warm purposes.  
 
Bi-Metal Valve – A safety device with fine 
windings carrying electrical current which 
heat an arm composed of two dissimilar 
metals that are bonded together.  Due to the 
difference in expansion this movable arm 
acts to open and close a valve seat as the bi-
metal heats and cools. 
 
British Thermal Unit – (BTU) The 
quantity of heat required to raise the 
temperature of one pound of fresh water one 
degree F. 
 
Bunsen-Type Burner – A gas burner in 
which combustion air is infected into the 
burner by the gas jet emerging from the gas 
orifice, and this air is premixed with the gas 
supply within the burner port. 
 
Burner – A device for the final conveyance 
of gas, or a mixture of gas and air, to the 
combustion zone.  (See also specific type of 
burner). 
  

1. Infection Burner – A burner 
employing the energy of a jet of 

gas to inject air for combustion 
into the burner and mix it with 
gas. 

 
2. Atmospheric Injection Burner  

A burner in which the air injected 
into the burner by a get of gas is 
supplied to the burner at 
atmospheric pressure. 

  
3. Power Burner – (See also 

Forced Draft Burner, Induced 
Draft Burner, Premixing Burner, 
and Pressure Burner).  A burner 
in which either gas or air or both 
are supplied at pressure 
exceeding, for gas, the line 
pressure, and for air, atmospheric 
pressure. 

 
4. Yellow-Flame Burner – A burner 

in which secondary air only is 
dependent on for the combustion 
of the gas. 

 
Burner Flexibility – The degree to which a 
burner can operate with reasonable 
characteristics with a variety of fuel gases 
and/or variations in input rate (gas pressure). 
 
Burner Head – That portion of a gas burner 
which contains the burner ports or slots. 
 
Burner Port – (See Port) 
 
Burner Speed – (See Flame Velocity). 
 
Burner Valve (gas) – A manually or 
mechanically operated valve which permits 
control of the flow of gas to the main burner 
 
Burner Valve (gas) – A manually or 
mechanically operated valve which permits 
control of the flow of gas to the main burner. 
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Thermostatically controlled top burner valve 
and burner. 
 
Butane – A hydrocarbon fuel gas heavier 
than the methane and propane and a major 
constituent of liquefied petroleum gases. 
 
Capacitance – A component or circuit 
which has capacitance properties collects 
and discharges electric current as the voltage 
across the component or circuit varies.  
Capacitance value is expressed in farads. 
 
Cathode – The negative electrode of a 
device. 
 
Charge – Not electrically neutral.  Usually, 
the word is used in reference to storing 
electricity.  A battery is charged.  A 
capacitor that is charged is storing 
electricity. 
 
Charge Port – A port for electric current in 
electrical system.  All pars which carry 
current are a part of the circuit. 
 
Cock (gas) – A gas valve of the plug or 
barrel type. 
 
Colorimetric Detection Device – A device 
for detecting the presence of a particular 
substance, such as carbon monoxide, in 
which the presence of that substance will 
cause a color change in a material in the 
detector. 
 
Combustible Material – As pertaining to 
materials adjacent to or in contact with heat 
producing appliances; materials that are 
made of, or surfaced with wood or other 
materials that will ignite and burn. 
 
Combustion – Combustion as used herein 
refers to the rapid oxidation of fuel gases 
accompanied by the production of heat, or 
heat and light.  Complete combustion of fuel 

is possible only in the presence of an 
adequate supply of oxygen. 
Combustion Air – Air supplied in an 
appliance specifically for the combustion of 
a fuel gas. 
 
Combustion Chamber – The portion of an 
appliance within which combustion takes 
place. 
 
Combustion Products – Primarily carbon 
dioxide and water vapor resulting from the 
combustion of a fuel gas with the amount of 
air required for complete combustion. 
 
Compound – A distinct substance formed 
by chemical combination of two or more 
elements in definite proportions. 
 
Condensable – A gas which can be easily 
converted to liquid form, usually by 
lowering the temperature and/or increasing 
pressure. 
 
Condensate – Water vapor that separates 
from the products of combustion due to a 
reduction in heating surface temperatures to 
below the dew point of surrounding air. 
 
Conduction – Transfer of heat or electricity 
through of along matter, such as a copper 
pipe or wire. 
 
Conductor – Material that can conduct 
electricity.  Circuit components and wire are 
conductors. 
 
Controls – Devices designed to regulate the 
flow of gas, air water and electricity 
supplied to an appliance.  These controls 
may be manual, semi-automatic, or 
automatic. 
Convection – Heat carried by air currents 
which have been heated and caused to move 
by weight change or a blower. 
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Convertible Regulator – A regulator which 
has capability of changing from one supply 
gas to another, Example – Natural gas to LP. 
 
Cubic Foot of Gas – The amount of gas 
which will occupy 1 cubic foot at a 
temperature of 60° Fahrenheit , if saturated 
with water vapor and under a pressure 
equivalent to that of 30 inches of mercury. 
 
Curb Base – Decorative panels used to 
conceal legs on a free standing range. 
 
Current – Current results from a systematic 
“flow” of electrons and flows in a direction 
opposite to electron “flow”. 
 
Dead Space – The short distance between a 
burner port and the base of a flame. 
 
Density – The weight of a substance per unit 
volume.  As applied to gases, the weight in 
pounds of a cubic foot of gas at standard 
pressure and temperature. 
 
Dew Point – The temperature at which a 
vapor will start to condense into its liquid 
form. 
 
Dilution Air – Air which enters a draft hood 
and mixes with the flue gases. 
 
Diode – A two element device which can 
conduct current more readily in one 
direction than the other. 
 
Direct Current – Current that flows in one 
direction.  The magnitude may or may not 
vary with respect to time.  D.C. is the 
abbreviation. 
 
Discharge Coefficient – The ratio of the 
actual flow rate of a gas from on orifice or 
port to the theoretical, calculated flow rate.  
Always less than 1.0. 
 
 

 
Distillation – Removal of gaseous 
substances from solids or liquids by 
applying heat. 
 
D.M.S. – Drill Manufacturer’s Standard 
equivalent to Standard Twist Drill or Steel 
Wire Gage Numbers. 
 
Draft Hood – (Draft Diverter) A device 
built into an appliance, or made part of a 
vent connector from an appliance, which is 
designed to: (1) assure the ready escape of 
the products of combustion in the event of 
no draft, backdraft, or stoppage beyond the 
draft hood; (2) prevent a backdraft from 
entering the appliance; and (3) neutralize the 
effect of stack action of a chimney or gas 
vent upon the operation of the appliance.  
 
Downdraft – Excessive high air pressure 
existing at the outlet of chimney or stack 
which tends to make gases flow downward 
in the stack. 
 
Drilled Port Burner – A burner in which 
the ports have been formed by drilled holes 
in a thick section in the burner head or by a 
manufacturing method which results in 
holes similar in size, shape and depth. 
  
Electrode – A conductor that form one pole 
of a circuit or component. 
 
Electromagnet – A magnet which is not 
permanent, in that and electric current must 
be applied to a coil to provide magnetic 
force. 
 
Electron – A part of the atom.  The most 
basic part of electricity, for current is the 
result of a systematic movement of “flow” 
of electrons. 
 
Element – Heating Source for electric products
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Excess Air – Air which passes through an 
appliance and the appliance flues in excess 
of that which is required for complete 
combustion of the gas.  Usually expressed as 
a percentage of the air required for complete 
combustion of the gas. 
 
Extension Pop – (See Flashback). 
 
Fahrenheit – The common scale of 
temperature measurement in the English 
system of units.  It is based on the freezing 
point of water being 32° F and the boiling 
point of water being 212° F at standard 
pressure conditions. 
 
Feedback – A return of some portion of 
energy (voltage and current) from some 
point of a circuit back toward the input 
through wires and/or components. 
 
Ferrite – A powered compressed and 
sintered (to cause to become a coherent 
mass by heating without melting) magnetic 
material having high resistivity to any 
current loss at high frequencies. 
 
Fixed Orifice – (See Orifice Spud) 
 
Flame Arrestor – (See Flashback Arrestor). 
 
Flame Retention Device – A device added 
to a burner which aids in holding the flame 
base close to the burner ports. 
 
Flame Rollout – A condition where flame 
rolls out of a combustion chamber when the 
burner is turned on. 
Flame Switch – An oven or broiler burner 
pilot device with a mercury filled bulb and 
switch contacts which senses a pilot flame 
and opens the gasway to the main burner or 
causes the gasway to the main burner to 
close when no pilot flame is sensed. 
Flame Velocity – The speed which a flame 
moves through a fuel-air-mixture. 

Flammability Limits – The maximum 
percentages of a fuel in and air fuel mixture 
which will burn. 
 
Flashback – An undesirable flame 
characteristic in which burner flames strike 
back into a burner to burn there or to create 
a pop after the gas supply has been turned 
off. 
 
Flashback Arrestor – A gauze, grid or any 
other portion of a burner assembly used to 
avert flashback. 
 
Flashtube – An ignition device, commonly 
used for igniting gas on range tops burners.  
An air gas mixture from the burner body is 
injected into the end of a short tube.  The 
mixture moves along the tube, is ignited at 
the other open end of the tube and the flame 
travels back through the mixture in the 
flashtube to ignite the gas at the burner 
ports. 
 
Floating Flames – An undesirable burner 
operating condition, usually indicating 
incomplete combustion in which flames 
leave the burner ports to “reach” for 
combustion air. 
 
Flue – A passage or conduit through which 
flue gases pass from the combustion 
chamber to the outer air or to a vent pipe. 
 
Flue Gases, Flue Products – Products of 
combustion and excess air in appliance flues 
or heat exchangers before the draft hood. 
 
Flue Loss – The heat lost in flue products 
exiting from the flue outlet of an appliance. 
 
Flue Outlet – The opening provided in an 
appliance for the escape of flue gases. 
Fluid – A gas or liquid, as opposed to a 
solid. 
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Forced Draft Burner – A burner in which 
combustion air is supplied by a fan or 
blower. 
 
Frequency – The number of times a voltage 
or current wave repeats itself per unit of 
time.  For example a frequency of 60 hertz 
per second means the wave repeats itself 60 
times in one second. 
 
Fuel – Any substance used for combustion. 
 
Fuel Gas – Any substance in a gaseous form 
when used for combustion. 
 
Gases – A gas is any physical substance 
which must be retained in a sealed container 
so it will not dissipate. 
 
Gas Valves – An electrically or 
mechanically operated valve which permits 
control of the flow of gas to a burner. 
 
C.L.P. – An abbreviation meaning Gas Line 
Pressure.  The abbreviation sometimes 
appears on gas controls.  (Normal line 
pressure is ½ PSI.) 
 
Grate – The metal framework which usually 
rests over a burner bowl to hold cooking 
utensils and provide proper spacing between 
the burner and the bottom of the utensil for 
complete combustion of the gas and 
maximum burner efficiency. 
 
Grate Support – That part of the range top 
of a commercial range that supports the 
burner grates, and serves as a top cover 
plate. 
 
Griddle – A heating surface located on the 
main top, often used for frying and searing 
and incorporates some means of discharging 
and collecting grease.  May be 
thermostatically or manually controlled. 
 

Ground – The zero voltage point or part of 
an electrical circuit or system.  Sometimes 
this common point or part, such as a chassis 
or metal frame and housing, is wired to 
earth. 
 
Heat – A form of molecular energy which 
always flows in one direction.  The direction 
of flow will always go from the warmer 
surface to the cooler surface or mass. 
 
Heat Exchanger – Any device for 
transferring heat from one fluid to another. 
 
Heat Input Rating – The gas burning 
capacity of and appliance in BTU’s per 
hour, as specified by the manufacturer on 
the name and number plate.  Following is 
the formula for checking input: 
Where: 3600 = the number of seconds in one hour. 
                BTU = BTU content, per cubic foot of gas 

Time = Seconds required to burn on cubic                             
foot of gas 

 Input = BTU per hour.  This should   
approach but not exceed the input 
specified on the model and number 
plate of the range. 

 
Heater Pilot – A pilot flame that serves to 
heat the remote sensing bulb of a safety 
valve and in some systems also serves to 
ignite the burner. 
 
Heating Surface – All surfaces which 
transmit heat from flames or flue gases to 
the medium to be heated. 
 
Heating value – The BTU produced by the 
combustion of one cubic foot of gas 
measured at a standard condition. 
 
High Shelf – An extension of the rear riser 
of a commercial range which extends up to 
approximately eye level and incorporates 
and integral shelf which can serve as a plate 
warmer or storage shelf. 
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Hot Top – Similar to a griddle, with no 
means of collecting or discharging grease 
provided, typically used for warming and 
simmering. 
 
Hydrocarbon – Any of a number of 
compounds composed of carbon and 
hydrogen. 
 
Ignition – The act of starting combustion. 
 
Ignition Temperature – The minimum 
temperature at which combustion can be 
started. 
 
Ignition Velocity – (See Flame Velocity). 
 
Impingement Target Burner – A burner 
consisting simply of a gas orifice and a 
target, with the gas jet from the orifice 
entraining combustion air in the open and 
the mixture striking and burning on the 
target surface.  No usual burner body is 
used. 
 
Inches of Mercury Column – A unit used 
in measuring pressures.  One inch of 
mercury column equals a pressure of 0.491 
pounds per square inch. 
 
Inches of Water Column – A unit used in 
measuring pressures.  One inch of water 
column equals a pressure of 0.578 ounces 
per square inch. 
 
Incomplete Combustion – Combustion in 
which the fuel is only partially burned. 
 
Induced Draft Burner – A burner which 
depends on draft induced by a fan or blower 
at the flue outlet to draw in combustion air 
and vent gases. 
Inert – Non-combustible substances in a 
fuel, or in flue gases, such as nitrogen or 
carbon dioxide. 
 

Infinite Switch – A special switch 
mechanism used to control surface units on 
electric ranges.  It cycles the element for 
varying relative on-off periods, depending 
on the temperature setting selected. 
 
Infrared Burner – (Radiant burner). A 
burner which is designed to operate with a 
hot, glowing surface, a substantial amount of 
its energy output is in the form of infrared 
radiant energy. 
 
Injection (Bunsen) Type Burner – A 
burner employing the energy of a jet of gas 
to inject air for combustion into the burner 
and mix it with the gas. 
 
Inductance – A property.  A component 
(such as a coil) or circuit, which has 
inductance properties, opposes changes in 
electric current.  The unit of measurement is 
henry. 
 
Inductor – A component which has 
primarily inductance properties. 
 
Input Rate – The quantity of heat or fuel 
supplied to an appliance, expressed in 
volume or heat units per unit time, such as 
cubic feet per hour of BTU per hour. 
 
Ion – A negatively or positively charged 
atom or group of atoms in the liquid or 
gaseous state. 
 
Jet Burner – A burner in which streams of 
gas or air-gas mixtures collide in air at some 
point above the burner ports and burn there. 
 
Junction – The connection between two 
semi conducting materials of a solid state 
component. 
 
Kick Plate – Removable panel located 
beneath the door of a free standing range. 
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 Landing Ledge – Upper open top valve 
cover.  Typically constructed of stainless 
steel, this small work space at the front of 
the range acts to insulate the cook from the 
heat of the grate supports when the top 
burners or griddle are in use. 
 
Latent Heat - Heat which brings about a 
change of state of a substance is called latent 
or hidden heat. 
 
There are two latent heats for each 
substance, solid to liquid heat, (the melting 
and freezing of ice), and liquid to gases 
(vaporizing and condensing). 
 
Lean Mixture – An air-gas mixture which 
contains more air than the amount needed 
for complete combustion of the gas. 
 
Lifting Flames – An unstable burner flame 
condition in which flames lift or blow off 
the burner ports.  
 
Liquids – A liquid is any physical substance 
which will assume the shape of its container, 
but which has the molecules strongly 
attached to one another. 
 
Liquefied Petroleum Gases – The terms 
“Liquefied Petroleum Gases”, “LPG” and 
“LP Gas” mean and include any fuel gas 
which is composed predominantly of any of 
the following hydrocarbons, or mixtures of  
them: propane, propylene, normal butane or 
isobutene and butylenes. 
 
L.P. Gas – L. P. Gas (liquid petroleum, is 
usually butane or propane gas that has been 
forced under high pressure into a metal 
container.  This is known as bottled gas.  
Actually, it is under such high pressure in 
this bottle, that it is a liquid. 
LNG – Liquefied natural gas.  Natural gas 
which has been cooled until it becomes a 
liquid. 

LP Gas-Air Mixtures – Liquefied 
petroleum gases distributed at relatively low 
pressures and Norman atmospheric 
temperatures which have been diluted with 
air to produce desired heating value and 
utilization characteristics. 
 
Luminous Flame Burner – (See Burner, 
Yellow Flame). 
 
Manifold – The conduit of an appliance 
which supplies gas to the individual burners. 
 
Manifold Pressure – The gas pressure in an 
appliance manifold, upstream of burner 
orifices. 
 
Manometer – An instrument for measuring 
gas pressure in inches of water column. 
 
Manual Shut-Off Valve – A valve in the 
gas line before all regulating devices and the 
branch to the pilot for the purpose of 
completely turning on or off the gas supply 
to a gas range.  Also found on some models 
of ranges as required by A. G. A.. to shut off 
gas to oven burner. 
 
Manufactured Gas – A fuel gas which is 
artificially produced by some process, as 
opposed to natural gas, which is found in the 
earth.  Sometimes called town gas. 
 
Measured Gas – Gas which has passed 
through and the volume of which has been 
measured by a meter, or gas which has been 
otherwise measured such as be liquid 
volume or weight. 
 
Measurement of Pressure – Measurement 
of pressure is expressed in pounds per 
square inch, or PSI.  More often the gas 
industry uses inches of water, ounces…or 
inches of mercury. 
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Methane – A hydrocarbon gas with the 
formula CH4, the principal component of 
natural gases.  
 
Micro – A prefix meaning on millionth. 
 
Micro Switch – A trade mane of the 
Honeywell Company for a small basic 
switch which consists of a patented snap-
action mechanism built into a molded 
phenolic case.  The name “micro switch” is 
widely used to designate any small switch 
enclosed in a phenolic case, such as the 
McGill switch used on self-clean ranges. 
 
Milli – A prefix meaning one thousandth. 
 
Milliameter – An instrument calibrated in 
milliamperes for measuring the hold current 
of electromagnets in safety pilot controls. 
 
Milliamperes (MA) – One thousandth of an 
ampere. 
 
Millivolt (MV) – One thousandth of a volt.  
Used to measure thermocouple output. 
 
Mixer – That portion of a burner where air 
and gas are mixed before delivery to the 
burner ports. 

1. Mixer Face – The air inlet end of the 
mixer head. 

 
2 Mixer Head – That portion of an 
injection type burner, usually enlarge, 
into which primary air flows to mix with 
gas stream. 
 
3. Mixer Throat (Venturi Throat) – 

That portion of the mixer which has 
the smallest cross-sectional area, and 
which lies between the mixer head 
and the mixer tube. 

 

4. Mixer Tube – That portion of the 
mixer which lies between the throat 
and the burner head. 

 
Natural Draft – The motion of flue 
products through an appliance generated by 
hot flue gases rising in a vent connected to 
the furnace flue outlet. 
 
Natural Gas – any gas found in the earth, as 
opposed to gases which are manufactured. 
 
Needle, Adjustable – A tapered projection, 
coaxial with and movable with respect to a 
fixed orifice used to regulate the flow of gas. 
 
Needle, Fixed – A tapered projection, the 
position of which is fixed, coaxial with and 
orifice which can be moved with respect to 
the needle to regulate flow of gas. 
 
Odorant – A substance added to an 
otherwise odorless, colorless and tasteless 
gas to give warning of gas leakage and to 
aid in leak detection. 
 
Ohm – A unit of measurement for 
impedance; reactance and/or resistance. 
 
Ohmmeter – An instrument for measuring 
resistance (not reactance, only resistance). 
 
Orifice – An opening in an orifice cap 
(hood), orifice spud or other device through 
which gas is discharged, and whereby the 
flow of gas is limited and/or controlled.  
(See also Universal Orifice). 
 
Orifice Cap (Hood) – A movable fitting 
having an orifice which permits adjustment 
of the flow of gas by changing its position 
with respect to a fixed needle or other device 
extending into the orifice. 
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Orifice Discharge Coefficient – (See 
Discharge Coefficient). 
 
Orifice Spud – A removable plug or cap 
containing an orifice which permits 
adjustment of the gas flow either by 
substitution with a spud having different 
sized orifice (fixed orifice) or by motion of 
an adjustable needle into or out of the orifice 
(adjustable orifice). 
 
Over Rating – Operation of a gas burner at 
a greater rate than it was designed for. 
 
Port (Slot) – Any opening in a burner head 
through which gas or an air-gas mixture is 
discharged for ignition. 
 
Port Loading – The input rate of a gas 
burner per unit of port area, obtained by 
dividing input rate by total port area.  
Usually expressed in terms of Btu per hour 
per square inch of port area. 
 
Power Burner – (See Burner). 
 
Premixing Burner – A burner in which all, 
or nearly all, combustion air is mixed with 
the gas as primary air. 
 
Pressure (Gas) – Gas pressure is usually 
measured by inches of total height of water 
column that the gas pressure will support.  It 
is sometimes a uniform gas supply pressure. 
 
Pressure Burner – A burner in which an air 
and gas mixture under pressure is supplied, 
usually at 0.5 to 14 inches water column. 
 
Pressure Regulator – A device for 
controlling and maintaining a uniform outlet 
gas pressure. 
 
Primary Air – The combustion air 
introduced into a burner which mixes with 
the gas before it reaches the port.  Usually 

expressed as a percentage of air required for 
complete combustion of the gas. 
 
Primary Air Inlet – The opening or 
openings through which primary air is 
admitted into a burner. 
 
Propane – A hydrocarbon gas heavier than 
methane but lighter than butane.  It is used 
as a fuel gas alone, mixed with air or as a 
major constituent of liquefied petroleum 
gases. 
 
Quenching – A reduction in temperature 
whereby a combustion process is retarded or 
stopped. 
 
Radiant Burner – (See Infrared Burner). 
 
Rate – (See Input). 
 
Regulator – (See Pressure Regulator). 
 
Relief Opening – The opening in a draft 
hood to permit ready escape to the 
atmosphere of flue products from the draft 
hood in event of no draft, back draft or 
stoppage beyond the draft hood, and to 
permit inspiration of air into the draft hood 
in the event of a strong chimney updraft. 
 
Reset Button – The button or plunger which 
is manually depressed to place the gas valve 
in operation. 
 
Rich Mixture – A mixture of gas and air 
containing too much fuel or too little air for 
complete combustion of the gas. 
 
Secondary Air – Combustion air externally 
supplied to a burner flame at the point of 
combustion. 
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button type switch used on electric ranges to 
close various circuits to heat elements for 
baking, broiling, or cleaning purposes. 
 
Selector Valve – A manually operated gas 
valve used to channel gas flow to one burner 
or another. 
 
Sensible Heat – If a substance is heated and 
the temperature raised as the heat is added, 
the increase in heat is called sensible heat. 
 
Sensor – An element that senses the 
temperature bottom of a cooking vessel. 
 
Short Circuit – An electrical malfunction 
that diverts the flow of electricity from its 
proper path in a circuit. 
 
Side Tower Burner – Pilot for the 
thermostatically controlled burner. 
 
Soft Flame – A flame partially deprived of 
primary air such that the combustion zone is 
extended and inner cone is ill-defined. 
 
Solenoid Coil – An electrical coil, when 
energized, gives motion to a sliding metal 
core attached to a valve. 
 
Solid – A solid is a physical substance 
which retains a certain shape.  It is made of 
untold billions of similar molecules that stay 
in same place relative to each other but 
vibrate back and forth. 
 
Soot – A black substance, mostly consisting 
of small particles of carbon, which can result 
from incomplete combustion and appear as 
smoke. 
 
SNG – Supplementary natural gas.  Gases 
which are manufactured to duplicate natural 
gas. 
 

Spark Ignition – A means to ignite a gas 
burner, consisting of a electronic module 
and an igniter (point of spark). 
 
Specific Gravity – Specific gravity is the 
ratio of the weight of a given volume of gas 
to that of the same volume of air, both 
measured at the same temperature and 
pressure. 
 
Specific Heat – Specific heat of a substance 
is the amount of heat required to raise one 
pound of the substance 1° Fahrenheit. 
 
Spoiler Screw – (Breaker Bolt) A screw or 
bolt moved in or out of the gas jet in a 
burner to control primary air injection. 
 
Spud – (See Orifice). 
 
Standard Conditions – Pressure and 
temperature conditions selected for 
expressing properties of gases on a common 
basis.  In gas appliance work, these are 
normally 30 inches of mercury and 60° F. 
 
Static Pressure – The pressure exerted by a 
motionless gas. 
 
Target Burner – (See Impingement 
Burner). 
 
Temperature – Temperature is defined as 
the heat intensity or the heat level of a 
substance. 
 
Therm – A unit of heat energy equal to 
100,000 Btu. 
 
Thermal Switch – Cuts power to the oven if 
overheating occurs. 
 
Thermal Couple – A device constructed of 
two dissimilar metals joined together at a 
point called the “hot” junction.  When 
heated, 



112 

The hot junction produces a potential 
difference between itself and the free ends 
known as the “cold” junction.  The amount 
of potential difference is dependent upon the 
temperature difference between the “hot” 
and “cold” junction and is expressed in the 
number of millivolts produced. 
 
Thermostat – A mechanical or electrical 
device actuated by temperature changes on a 
thermal element which automatically opens 
or closed a gas valve or switch.  This action 
controls the gas supply to a burner which 
maintains the system temperature between 
predetermined limits. 
 
Thermostat, Electric Switch Type – A 
device which senses changes in temperature 
and controls electrically, by means of 
separate components, the flow of gas to the 
burners to maintain selected temperatures. 
 
Thermostat, Integral Gas Valve Type – 
An automatic device actuated by 
temperature changes designed to control the 
gas supply to the burners in order to 
maintain temperatures between 
predetermined limits, and in which the 
thermal actuating element is an integral part 
of the device. 
 
(a)  Graduating Thermostat – A 
thermostat in which the motion of the valve 
is approximately in direct proportion to the 
effective motion of the thermal element. 
 
(b)  Snap Action Thermostat – A 
thermostat in which the thermostatic valve 
travels instantly from the closed to the open 
position, and vice versa. 
 
Throat – (See Venturi). 
 
Total Air – The total amount of air supplied 
to a burner.  It is the sum of primary air, 
secondary air and excess air. 

Total Pressure – Also called impact 
pressure. The pressure measured in a 
moving fluid by an impact tube.  It is the 
sum of the velocity pressure and the static 
pressure. 
 
Town Gas – (See Manufactured Gas.) 
 
Transformer – An electric device for 
stepping up or stepping down voltage.  In a 
simple transformer, such as used on electric 
range circuits, two windings of insulated 
wire surround the central portion of a 
magnetic core that consists of thin sections 
(laminations) of steel stacked side by side. 
 
Turndown – The ratio of maximum to 
minimum input rates. 
 
UL – The abbreviation for Underwriters 
Laboratories, Inc.  The UL label or seal 
appearing on and electrical device signifies 
that it meets the prescribed safety standards 
and is listed under the Underwriters 
Laboratories re-examination service. 
 
Ultimate CO2 – The percentage of carbon 
dioxide in dry combustion products when a 
fuel (gas) is completely burned with exactly 
the amount of air needed for complete 
combustion.  This is the theoretical 
maximum CO2 which can be obtained for a 
given gas in burning the gas in air. 
 
Universal Gas Range – A model that is 
equipped with adjustable orifices making it 
possible to use the range on Natural, Mixed 
or LP gas by proper adjustment of the 
orifices. 
 
Universal Orifice – A combination fixed 
and adjustable orifice designed for the use of 
two different gases, such as LPG and natural 
gas. 
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Utility Gases – Natural gas, manufactured 
gas, liquefied petroleum gas-air mixtures or 
mixtures of any of these gases. 
 
Velocity Pressure – Pressure exerted by a 
flowing gas by virtue of its movement in the 
direction of its motion.  It is the difference 
between total pressure and static pressure. 
 
Vent – A device, such as a pipe, to transmit 
flue products from an appliance to the 
outdoors.  This term also is used to 
designate a small hole or opening for the 
escape of a fluid (such as in a gas control). 
 
Vent Gases – Products of combustion from 
gas appliances plus excess air, plus dilution 
air in the venting system above a draft hood. 
 
Venturi – A section in a pipe or a burner 
body that narrows down and then flares out 
again. 
 
Viscosity – The property of a fluid to resist 
flow. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Volt – The unit of measurement for 
electromotive forces. 
Voltage – The pressure which causes a flow 
of electrical energy.  The symbol for this 
pressure is E. 
 
Voltmeter – An instrument for measuring 
voltage. 
 
Water Column – Abbreviated as W.C.  A 
unit for expressing pressure. 
 
Watts – The unit of measurement of 
electrical power.  It is the product of current 
squared times resistance. 
 
Wattmeter – An instrument for measuring 
electrical power. 
 
Yellow Flame Burner – (See Burner) 
 
Yellow Tips – (Yellow Tipping) The 
appearance of yellow tips in an otherwise 
blue flame, indicating the need for 
additional primary air. 
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BURNER PROBLEMS 
 
Lifting Flames (Blowing Flames) 
 
 When lifting flames occur, part of the flame 
lifts or “dances” on the port.  Lifting flames may 
occur on a few or all of the ports of a burner.  Lifting 
burner flames result when the flow velocity of the 
air- gas mixture from a port exceeds the flame 
velocity.  The flame cannot stabilize on or just 
slightly above the burner port, as in normal operation. 
 
How to Recognize  
 
 Lifting flames rise from the ports to burn some 
distance above the port.  In some cases, these flames 
will drop back to the port and lift again 
intermittently.  If flames lift from a number of ports 
they may create a distinct flame noise. 
 
Results of Lifting Flames 
 
 Lifting flames which create a roaring noise in 
an appliance can lead to a customer complaint.  Of a 
more serious nature, products of incomplete burning 
may escape the flames if the flame cones break.  
Unburned gas also may escape, reducing appliance 
efficiency. 
 
Corrections for Lifting Flames 
 
 The simplest way to stop burner flames from 
lifting is to reduce primary air.  However before 
doing this check the appliance input rate and reduce it 
if necessary.  Lifting may be observed with only one 
of several burners in an appliance.  Check the orifice 
size of that burner against the other to make sure the 
burner is not operating over rated input.  When 
reducing primary air to prevent lifting flames, make 
sure yellow tipping does not occur. 
 
 Contamination of primary or secondary air by 
combustion products may cause flames to lift.  A 
typical example of this condition is when oven 
combustion products leak into a range top burner 
box.  Lifting of flames or pilot flames caused be 
contamination of secondary air is more likely to be a 
case of smothering of the flames because of a lack of 
enough air.  In extreme cases this problem can cause 
simmer flame outages and top pilot outages.  To cure 
this situation, eliminate any leakage of combustion 
products from an oven into the top section. 
 
 

Flashback 
How to Recognize Flashback 
 
 When flashback occurs in a burner the air-gas 
mixture ignites inside the burner to burn near the 
orifice.  This burning in the mixing tube usually 
creates a roaring noise like a blowtorch. 
 
Results of Flashback 
 
 Any flashback condition should be avoided.  
The burning action inside the mixer tube does not get 
enough air.  Combustion is incomplete and produces 
carbon monoxide and aldehydes.  This incomplete 
burning also can produce free carbon (soot) which 
clogs the inside of the burner.  Prolonged burning 
inside the burner can cause damage. 
 
Corrections for Flashback 
 
 Flashback on ignition or during burner 
operation usually can be eliminated be reducing 
primary air to the burner.  Make sure that the air 
adjustment does not produce yellow tipping of 
flames.  The burner may be under rated, so check 
input rate and adjust it to its correct value if 
necessary.  The orifice size may be enlarged, or gas 
pressure increased if rate is found to be too low.  
Sometimes only one burner of several in an appliance 
flashes back, such as in a multi section furnace.  
Check the orifice size of that burner against those of 
the other burners.  If flashback occurs with the burner 
valve in an off position, the valve probably is leaking.  
Replace the burner, or burners, if the above 
corrections fail to eliminate flashback. 
 
Extinction Pop (Flashback on Extinction) 
 
How to Recognize Extinction Pop 
 
 Sometimes a small explosion of gas in the 
burner head occurs when the burner is shut off.  
Under these conditions, flashback on extinction has 
taken place.  This problem is commonly called 
“extinction pop”. 
 
 Extinction pop, as the name implies, creates a 
noise or a “bang”.  Ordinarily it is not followed by 
burning in the burner head or mixer tube, since the 
gas supply is turned off.  The pop occurs at the time 
the gas supply to the burner is shut off.  Sometimes it 
may be delayed for a few seconds. 
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Results of Extinction Pop 
 
 Ordinarily, extinction pop is not unsafe or 
hazardous, and will not damage the appliance.  It may 
result in a customer complaint because of the noise 
created.  However, the resultant concussion may 
blow out the pilot flame.  If an automatic pilot safety 
device is used, it will act to shut off gas supply to the 
appliance. 
 
Correction for Extinction Pop 
 
 It may be possible to eliminate extinction pop 
by reducing primary air supply to the burner.  Make 
sure that this air adjustment does not cause yellow 
tipping during normal burner operation.  It also may 
help to increase gas pressure and decrease gas orifice 
size.  These changes provide a faster flow of the final 
air-gas mixture, and allow the air shutter to be closed 
more than with a larger gas orifice and lower gas 
pressure.  If these actions fail to correct the problem, 
replace the burner. 
 
Yellow Tipping (Yellow Flames) 
 
How to Recognize Yellow Tipping 
 
 Bunsen-type flames should be completely 
blue.  If not enough primary air is supplied yellow 
tips appear in the flames.  Do not confuse yellow tips 
with red or orange streaks which sometimes appear in 
flames.  These color streaks usually are due to dust in 
the air supply and should create no problems.  There 
also have been some reports of humidifiers, operating 
with softened water, causing orange flames on 
burners.  The use of some tinted glasses, such as 
brazing goggles, will eliminate those discolorations 
from view, leaving true yellow tips still visible. 
 
Results of Yellow Tipping 
 
 Yellow tipped flames indicate incomplete 
combustion in appliances designed for blue flame 
operation.  This condition is aggravated if the flames 
impinge on cool surfaces.  Yellow flames which 
produce soot (carbon) can be a nuisance.  Sooting 
presents a serious problem if it collects to block 
flueways.  Plugged flueways impede venting of 
combustion products and reduce the amount of air 
drawn into the combustion chamber.  Incomplete 
combustion can then take place. 
 
 
 
 
 

Correction for Yellow Tipping 
 
 Yellow tipping is caused be a lack of enough 
primary air.  This condition may be due simply to an 
incorrect air shutter adjustment.  If this is the case, 
open air shutters to get rid of the yellow tips.  Make 
sure that this added primary air does not cause lifting 
flames or flashback. 
 
 Lint and dust may block primary air openings, 
or collect inside the burner tube or on the underside 
of burner ports to reduce primary air injection, 
causing yellow tipping.  If so, clean and adjust the 
burner. 
 
 A burner orifice spud out of line will reduce 
primary air injection.  Faulty drilling or a dirty orifice 
can have the same effect.  Check the orifice, clean it, 
realign it or replace it if necessary. 
 
Fluctuating Flames 
 
How to Recognize Fluctuating Flames 
  
 Length of burner flames may fluctuate or 
shorten over a period of time with no readjustments 
of the burner.  This condition usually indicates a non-
uniform gas pressure at the orifice. 
 
Results of Fluctuating Flames 
 
 Fluctuating flames usually do not create any 
immediate problems, such as incomplete combustion,  
unless flames impinge on cool surfaces.  This 
condition should be corrected, however, since it 
warns of possible future problems. 
 
Correction for Fluctuating Flames 
 
 Unsteady gas pressure causes flames to 
fluctuate.  Usually this condition indicates problems 
with the gas pressure regulator, the gas meter or other 
gas supply problems.  Burner flames may shorten, 
with no change in gas pressure or primary air 
adjustment.  Check the orifice for blockage by dust or 
dirt from supply lines. Very small pilot orifices are 
quite prone to blockage.  Occasionally, too much 
grease in pilot valve restricts gas flow to pilot 
burners.  Remove any excess greases. 
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Unstable or Wavering Flames 
 
How to Recognize Wavering Flames 
 
 Drafts across burners may cause flames to 
waver or appear to be unstable.  This condition 
should not be confused with lifting or floating flames. 

 
 
Results of Wavering Flames 
 
 Wavering burner flames can lead to 
incomplete burning if flames impinge on cool 
surfaces.  Pilot flames under drafts may go out, or 
they may be diverted from heating the sensing 
element of the automatic pilot device.  In either case 
the automatic pilot will shut off gas supply to the 
appliance. 
 
Correction for Wavering Flames 
 
 Drafts affecting pilot flames may be simply 
external drafts, such as across the floor.  Protect the 
pilot flames with suitable baffles.  Draft-blown main 
burner flames may indicate a more serious problem, 
such as a cracked heat exchanger.  Replace or repair a 
cracked of defective heat exchanger without delay. 
 
Floating Flames 
 
How to Recognize Floating Flames 
 
 The difference between floating flames and 
lifting (or blowing) flames should be clearly 
understood.  Both conditions are undesirable, but the 
causes and corrective steps are different in each case. 
 
 Lifting or blowing flames are well defined and 
hard, and may create a blowing noise.  Cutting back 
on primary air usually stops flames from lifting. 
 
 

 
 
 Floating flames are lazy looking.  They do not 
have well defined cones, and appear to be “reaching” 
for air.  They are long, ill defined, quiet flames which 
roll around in the combustion chamber sometimes 
completely off the ports.  Usually a strong aldehyde 
odor is present. 
 

 
Results of Floating Flames 
 
 Floating flames almost always indicate 
incomplete combustion.  They point to a dangerous 
condition which requires prompt correction. 
 
 If secondary air supply is reduced too far 
burner flames will float.  Combustion products above 
the burner recirculate lower in the chamber.  These 
products contaminate the air supply, adding to the 
problem.  Often an automatic pilot flame near the 
port level smothers and goes out.  The pilot then acts 
to shut off the gas supply to the appliance.  In doing 
so the pilot performs a useful service.  The shutoff of 
gas stops further incomplete combustion.  It also 
shows that there is a problem which should be 
corrected. 
 
Correction for Floating Flames 
 
 A lack of combustion air causes burner flames 
to float.  Several conditions, or a combination of 
these conditions, can be the cause.  The appliance 
may be overrated.  If so, the flue outlet area provided 
for the rate input may be too small for the increased 
gas rate.  Check appliance rate and reduce it if 
necessary. 
 
 Other conditions may cause poor venting and 
lead to floating flames.  Soot or dust may be blocking 
flueways.  Check flueways and clear and blockage 
found. 
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Determine, if possible, the reason the flueways 
blocked up.  Check for blockage of burners, and 
clean them if necessary.  Adjust primary air to get rid 
of any yellow tipping which may have produced soot 
to block the flueways.  Make sure secondary air inlet 
openings are not blocked.   
 
 Reduced natural draft (venting) through an 
appliance may take place when it is operated from a 
cold start.  Some floating flames may appear for a 
brief time until draft is established.  When the 
appliance heats up it should operate in a normal 
manner. 
 
Flame Rollout 
 
How to Recognized Flame Rollout 
 
 When the condition known as flame rollout 
occurs, flames roll out of the combustion chamber 
openings when the burner is turned on.   
 

 
Results of Flame Rollout 
 
 Flame rollout may create a fire hazard, or 
scorch appliance finishes, burn wire, or damage 
controls.  The gas in the burner mixer may be ignited, 
producing flash back. 
 
Corrections for Flame Rollout 
 
 Flame rollout is actually a variation of floating 
flames, with flames reaching for air outside the 
combustion chamber.  Again, the basic cause is a lack 
of combustion air.  This lack of air may be due to 
over rating of burners, poor draft or blockage in 
flueways.  Apply the corrections for these problems 
listed earlier for floating flames. 
 
  
 
 

Some appliances use step-type controls.  These 
controls limit initial gas flow to the burner to 
establish natural draft in the appliance before full gas 
rate is allowed to flow.  Check the operation of this 
control, and replace the control if it is faulty. 
 
Gas Odor at Primary Air Openings 
 
 Under normal burner operation, a negative 
pressure (vacuum) should exist inside the primary air 
openings of a burner, drawing in air.  If all gas fed to 
the burner by the orifice does not flow to the burner 
head, some gas may spill from the primary air 
openings.  If this condition is found, check the orifice 
to make certain it is not out of line.   
 
Corrosion of Appliances  
 
 Gas appliances are designed and built to give 
long dependable service life.  In some installations 
recently, unusually severe corrosion has occurred 
resulting in customer complaints.  This corrosion is 
attributed to the extensive use of aerosol propellants, 
hydrocarbons which contain the elements fluorine 
and chlorine.  These are called halogens.  Halogens in 
their free state are very corrosive. 
 
 When the propellants pass through a flame, 
they break down and the halogen gases are released. 
In combination with the water vapor in the flue gases 
they cause corrosion in heat exchangers, flueways 
and other appliance parts.  Some of the worst cases of 
this corrosion have been in beauty shops where hair 
sprays are used and in dry cleaning plants where 
halogen containing materials are used as cleaning 
fluids. 
 
 
 
 
 
[Excerpts from FUNDAMENTALS OF GAS 
COMBUSTION published by American Gas 
Association (AGA).]  
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Contrary to popular belief,  
Stainless Steels “are” susceptible to rusting. 
 
Corrosion on metal is everywhere.  We recognize it quickly 
on iron and steel as unsightly yellow/orange rust.  Such 
metals are called “active” because they actively corrode in 
the natural environment. 
 
Stainless steels are passive metals because they contain other 
metals, like chromium and nickel.  400 series stainless steels contain chromium while 300 series 
contain both chromium and nickel. 
 
Metals are crystalline solids made up in atom arrangements like tinker toys.  With 12-30% 
chromium and invisible passive film covers the steel’s surface acting as a shield against 
corrosion.  The metal becomes “passive” toward corrosion. 
 
As long as the film is intact; not broken or contaminated, the metal is passive and stain-less. 
 

• Raw iron has no protective coating. 
• Stainless steel, when alloyed with other metals, has a protective film.  But keep in mind 

that the film is only millionths of an inch thick! 
 

Passive film breakdown 
 
If the passive film of your stainless steel has been broken, your equipment will begin the long 
walk down the dark road of corrosion.  At it’s end; RUST.  The first signs are on the microscopic 
level.  If you were to look at them under a microscope or through a magnifying glass, you would 
see small pits and cracks staring back at you.  Given time, these pits and cracks will grow and 
deepen while all the time exuding unsightly, red-orange rust.  More severe and visible cracking 
can also take place. 
 
Enemies of Stainless Steel 
 
There are three basic things which can break down your stainless steel’s passive layer and allow 
corrosion to rear its ugly head. 
 

• MECHANICAL ABRASION 
• DEPOSITS OF WATER 
• CHLORIDES 

 
Mechanical abrasion means those things that will scratch the steel’s surface.  Steel pads, wire 
brushes, and scrapers are prime examples. 
 
Water comes out of our taps in varying degrees of hardness.  Depending on what part of the 
country you live in, you may have hard or soft water.  Hard water may leave spots.  Also, when 
heated, hard water leaves deposits behind that if left to sit, will break down the passive layer and 
rust your stainless steel.  Other deposits from food preparation and service must be properly 
removed. 
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Chlorides are found nearly everywhere.  They are in water, food, and table salt.  One of the worst 
perpetrators of chlorides can come from household and industrial cleaners. 
 
So, what does all this mean? 
 
At this very moment you’re gritting your teeth and saying, 
 
 “Well, what am I supposed to do now?  The only 
 way to get that crusted lasagna off my stainless 
 steel is to use some kind of scouring pad, and I 
 certainly need to use a cleaner, and the water in  
 this town is hard enough to cut diamonds.” 
 
Don’t despair!  Here are a few steps that can help prevent stainless steel rust. 
 
1. Use the proper tools.  When cleaning your stainless steel products, take care to use non-
abrasive tools.  Soft cloths and plastic scouring pads will not harm the steels passive layer.  
Stainless steel pads can also be used but the scrubbing motion must be in the direction of the 
manufacturers’ polishing marks.  Step 2 tells you how to find the polishing marks. 
 
2. Clean with the polish lines.  Some stainless steels come with visible polishing lines or 
“grain.”  When visible lines are present, you should always scrub in a motion that is parallel to 
them.  When the grain cannot be seen, play it safe and use a soft cloth or plastic scouring 
pad. 
 
3. Use alkaline, alkaline chlorinated or non-chloride containing cleaners.  While many 
traditional cleaners are loaded with chlorides, the industry is providing and ever increasing 
choice of non-chloride cleaners.  If you are not sure of your cleaner’s chloride content contact 
your supplier.  If they tell you that your present cleaner contains chlorides, ask if they have an 
alternative.  They probably will.  Also avoid cleaners containing quaternary salts as they also can 
attack stainless steel and cause pitting and rusting. 
 
4. Treat your water.  Through this is not always practical, softening hard water can do much to 
reduce deposits.  There are certain filters that can be installed to remove distasteful and corrosive 
elements.  Salts in a properly maintained water softener are your friend.  If you are not sure of 
the proper water treatment, call a treatment specialist. 
 
5. Keep your food equipment clean.  Use alkaline, alkaline chlorinated or non-chloride 
cleaners at recommended strength.  Clean frequently to avoid build-up of hard, stubborn stains.  
If you boil water in your stainless steel equipment, remember the single most likely cause of 
damage is chloride in the water.  Heating cleaners that contain chlorides has a similar effect. 
 
6. Rinse, Rinse, Rinse.  If chlorinated cleaners are used you must rinse, rinse, rinse and wipe 
dry immediately.  The sooner you wipe off standing water, especially when it contains cleaning 
agents, the better.  After wiping the equipment down, allow it to dry for the oxygen helps 
maintain the stainless steel’s passive film. 
 
7. Never use hydrochloric acid ( muriatic acid ) or stainless steel. 
 
8. Regularly restore / passivate stainless steel. 
 



120  

RECOMMENDED CLEANERS FOR SPECIFIC SITUATIONS 
(Recommended by North American Association of Food Equipment Manufacturers) 

 
 

                JOB           CLEANING AGENT    COMMENTS 
 
 Routine cleaning Soap, ammonia, detergent Apply with cloth or sponge 
   Medallion 
 
 Fingerprints and  Areal 20, Lac-O-Nu Provides Barrier Film 
 Smudges  Echoshine 
 
 Stubborn stains Cameo, Talc, Zud` Rub in direction of 
 & discoloration First Impression polish lines 
 
 Grease & fatty acids Easyoff, Degrease It, Excellent removal  
 Blood, burned on food Oven Aid on all finishes 
 
 Grease & Oil Any good commercial Apply with sponge 
   Detergent or cloth 
 
 Restoration / Benefit, Super Sheen 
 Passivation   
 
 

REVIEW 
  

• Stainless steels do rust when: 
 Passivity (film-shield) breaks down 
 By scrapes or scratches 
 By deposits and chlorides 
• Stainless steel rusts starts with pits and cracks. 
• Use proper tools.  Do not use steel pads, wire brushes or scrapers. (Step 1) 
• Use non-chlorinated cleaners at the recommended concentrations.  Use only 

chloride free cleaners.  (Step 3) 
• Soften your water.  Know the hardness of your water.  Use filters and softeners 

whenever possible.  (Step 4) 
• Wipe off cleaning agent(s) and standing water ASAP.  Prolonged contact will cause 

eventual problems. (Step 6) 
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GENERAL CARE AND CLEANING TIPS 
 
AVOID HARSH CLEANERS— 
In order for your cooking appliances to 
retain a new appearance, care must be taken 
to protect porcelain enamel and metal 
finishes.  Never use gritty cleaners on 
porcelain enamel or polished metal trim.  In 
time they will “age” your appliance.   Never 
use oven cleaners, which are highly 
alkaline, on exterior surfaces. 
 
PREVENT ACID STAINS--- 
Vinegar, sour milk, citrus fruits, marinades 
and sauces with tomatoes contain acid which 
can stain or discolor even the finest acid-
resistant material and finishes.  Do not allow 
these acids to come in contact with your 
appliance.  If there is an accidental spill, 
wipe it up immediately with a dry cloth.  
When the surface is cool, wash it with 
warm, soapy water and dry. 
 
ORDINARY STAINS--- 
In most cases ordinary stains can be 
removed with baking soda and a damp cloth.  
If the stain remains, use mild cleaner taking 
care not to scratch or mar the finish. 
 
CHROME FINISHES--- 
Usually a damp cloth will clean chrome and 
aluminum surfaces.  A good non-abrasive 
metal cleaner can be used.  Never use steel 
wool, scouring powder, oven cleaners or 
abrasives on bright metal or painted 
surfaces. 
 
GRIDDLE / SIMMER PLATE 
(Identify type of griddle before cleaning). 
• Machine steel griddle with 

blanchard finish-- 
1. For the first time use, scrub the surface 

of the griddle with vinegar and water 
using a Scotch Brite® (blue) soft scour 
pad. 

2. After using the griddle, always remove 
the drip pan located below it by pulling 
the drip pan toward you.   Wash in hot, 
soapy water.  Cooked-off grease will  

  
 drain from the griddle through the 

drain tube in the front of the range top 
and accumulate in the drip pan.  The 
drain tube can be cleaned by using a 
bottlebrush and hot, soapy water.  The 
drip pan needs to be cleaned after each 
use of the griddle.  If grease is 
permitted to accumulate, a fire hazard 
could occur, since the griddle burners 
are directly above the pan.  

3. Using a spatula, scrape food particles 
down into drain tube.  Flush the 
surface of a warm griddle (200°F / 
93°C) with room temperature club 
soda and wipe entire surface with a 
paper towel.  Coat lightly with cooking 
oil.  

4. Special griddle cleaners are 
commercially available which may be 
used to remove heavy soil build-up.  
Follow the manufacturer’s directions 
exactly.  Rinse the griddle with a 
vinegar and water solution after using 
these cleaners, rinse with clear water, 
dry and coat lightly with cooking oil.  
Use griddle stones only when 
absolutely necessary and then with 
extreme caution.  Wipe away any 
griddle stone dust and food particles 
and coat lightly with cooking oil. 

5. Using hot soapy water to clean the 
griddle will remove the cooked in 
seasoning and will require re-
seasoning by coating lightly with 
cooking oil. 

6. Never flood a hot griddle with cold 
water!  This promotes griddle warping 
and can cause the griddle plate to crack 
if continued over a period of time. 

 
• CAST ALUMINUM GRIDDLE WITH NON-

STICK COATING— 
NOTE:  DO NOT use metal utensils on this 
surface as they will remove the non-stick 
coating.  Wash with warm soapy water using 
a soft cloth or sponge, dry thoroughly. 
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BURNER CAPS AND GRATES— 
Clean with hot soapy water using a soft 
bristle brush or pad.  If spots still remain, 
use a Scotch Brite® (blue) soft scour pad. 
 
When cleaning the grates, be sure to dry 
thoroughly to prevent rusting.  When the 
burner caps and grates are completely dry; a 
very light coating of mineral oil should be 
applied to the underside. 
 
Products that can be used on burner caps and 
grates are Easy Off® Fume Free Max™ or 
Bon Ami®. 
 
BURNER BOWLS AND GRATE SUPPORTS— 
Start with hot soapy water using a soft cloth.  
For remaining spots use a non-abrasive 
Scotch Brite® (blue) soft scour pad. 
 
STAINLESS CONTROL PANEL— 
Use hot soapy water and a soft cloth.  For 
occasional heavy cleaning use liquid Zud® 
following the package directions.  (See 
Stainless cleaners on page 22). 
 
STAINLESS STEEL EXTERIOR PARTS— 
Start with hot soapy water using a soft cloth 
or sponge.  For heavily soiled areas use any 
kitchen cleaner that suggest cleaning of 
stainless steel.  Follow up with a polish like 
Sheila Shine®, Thor™ Stainless Steel 
cleaner or other. (See Stainless Steel 
cleaners on page 22). 
 
BRASS TRIM— 
Using a soft cloth, wash with warm soapy 
water ONLY!  DO NOT USE BRASS 
CLEANERS or any all purpose cleaner on 
brass trim. 
 
CONTROL KNOBS— 
Remove knob from unit and clean with hot 
soapy water.  Scrub gently; do not soak.  
Dry thoroughly before replacing controls. 
 

OVEN INTERIOR— 
1. Oven door:  Oven cleaners should be 

used for ovens that are not self-cleaning.  
Cool before cleaning.  Frequent wiping 
with mild soapy water prolongs time 
between self-cleanings.  Be sure to rinse 
well. 

2. Oven racks and rack supports:  For 
heavy soil, clean by hand and rinse 
thoroughly.  Remove before self-
cleaning. 

3. Oven interior surfaces:  For non self-
cleaning, use Easy-Off® Heavy Duty 
Oven Cleaner.  For self-cleaning, 
remove the oven racks and follow self-
clean instructions in the Use and Care 
manual. 

 
THE GRILL— 
The grill grate may be cleaned immediately 
after cooking is complete and before turning 
off the flame.  Use a soft bristle brush to 
scrub the grill grate.  Dip the brush 
frequently into a bowl of water.  Steam is 
created as the water contacts the hot grate.  
The steam assists the cleaning process by 
softening the food particles.  For thorough 
cleaning of the grill grate, soak 15 to 30 
minutes in a hot water and mild detergent 
solution.  After soaking, scrub with a Scotch 
Brite® (blue) soft scour pad.  DO NOT USE a 
steel wool pad or abrasive cleaners, for risk 
of damaging the porcelain finish. 
To dissemble for thorough cleaning, remove 
parts after they have 
cooled in the following 
order. 
• Grill grates 
• Flavor generator 
 plates 
• Grill grate support 
• Grill burner shield 
• Heat deflector 

shield. 
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GLASS COOKING SURFACES 
 
(1) Use sauce pans which are sufficiently 

large enough to avoid overflows onto 
the cook top, especially id a sauce pan 
contains any sugar as this can cause 
irreparable damage to the glass top. 

(2). Keep the surface of the cook top clear; 
above all do not keep plastic or 
aluminum packing on it which could 
melt and damage the cook top. 

(3) All spots or spilled food must be 
quickly cleaned, preferably while the 
cooking zone is still warm (Be careful 
not to burn yourself) and before any 
future use. 

(4) To do this use: 
a. A dry cloth, if the surface is 

slightly soiled. 
b. A scraper (especially designed 

for the glass ceramic cook top) 
if the surface is badly soiled.(*) 

(5) If the surface is still dirty, wait until 
the cook top is cold and then clean it 
with a soft cloth or soft sponge and 
non-abrasive products. 

(6) Finally, protect your cook top from 
future spots and stains by using a 
proprietary product made especially 
for glass ceramic cook tops which 
leaves a thin protective film on the 
surface. 

(7) Do not use scouring powders as they 
can scratch the cook top surface. 

 
[(*) Example: Use Cerama Bryte ™,  (before 
cleaning make sure all burners are turned 
off, allow to cool), or a single edged razor 
blade held at a 30° angle to scrape off food 
soils.]  
 
COOK-TOP AND COOK-POTS:  THE 
COMPATIBILITY STORY 
Matchmaker, matchmaker make me a match 
–there are electric cook tops out there 
waiting for just the right pots. 
 

 
 
 If the cook tops we use for surface cooking 
are to live up to our expectations, they need 
to be like a happily mated couple—
compatible.  The right pot for the top. 
 
What are those electric cook tops out there – 
waiting for the right pots? 
 
There is good ole’ conventional coil 
elements.  The home town boy we grew up 
with.  We know him well. 
 
In fact he has been around so long, we 
sometimes forget what makes him tick.  
Heat is generated by resistance to electric 
current flowing in a wire.  Coils of high 
resistance wire are encased in a metallic 
tube filled with an insulation material.  The 
tube is shaped into a coil and flattened for 
maximum contact with cooking utensils.  
Heat travels from the hot coil to the pot by 
conduction, where there is contact, and 
radiation. 
 
The dictionary may have several definitions 
of conduction and radiation.  But the ones 
we’re interested in here are:  conduction is 
heat transferred from one solid to another by 
direct contact.  And radiation is heat 
transferred across space from a hot surface. 
 
Conventional coil elements are forgiving of 
the bad pots that come into their lives, but 
like the rest of us, perform best when given 
the right stuff.  The right size pot to fit the 
elements and nice blat bottoms. 
 
There are good reasons conventional coils 
have been popular for so long.  They are the 
most inexpensive of today’s available 
electric cook tops and they have very good 
heating speed.  They can be thermostatically 
controlled. 
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They are versatile, too.  They will accept 
large canners and woks.  In fact, if equipped 
with special raised elements, they welcome 
these specialty utensils.  Their chief 
disadvantage is that cleaning the drip bowl 
can be a choir. 
 
Glass – ceramic cook tops are smooth, 
good lookers.  They have been around long 
enough that we know them pretty well.  We 
know what they can do – and can’t. 
 
What is under that smooth surface?  When 
you take the glass away, you can see the 
electric resistance coils.  They are the source 
of a glass – ceramic cook top’s heat.  The 
heat radiates to the glass surface where it is 
transferred to the pot by conduction. 
 
These elements are equipped with a thermal 
limiter which cycles off the power should 
excessive heat build up under the glass 
surface.  Excessive heat can cause the glass 
to break.  There are other models of glass – 
ceramic cook tops which have a thermostatic 
control on the element under the glass – 
ceramic. 
 
In order to efficiently conduct heat, contact 
between pan bottom and cook top better be 
good. 
 
However, glass – ceramic does clean-up 
well – that is if heat has been used with 
discretion and spills not allowed to burn on. 
 
The solid element cook top.  The European 
glamour boy that is cutting an impressive 
swatch through magazine pages and with 
kitchen designers.  You see them 
everywhere and they attract attention at 
shows the same way Bruce Springsteen 
does.  There is a solid element mystique but 
what is behind it? 
 

Or more appropriately, inside and below.  
The underside of the cast iron element 
contains electric resistance wires embedded 
in ceramic insulation.  The heat spreads 
through the entire cast iron element and is 
conducted to the cookware placed on it.  The 
cast iron surface, which has a non-corrosive 
coating, is grooved for traction and slightly 
raised above the cook top.  It is surrounded 
be a stainless steel spill ring and sealed to a 
coo top of a material such as tempered glass. 
 
There are three types available:  One is 
thermostatically controlled.  The thermostat 
in the center of the element senses the 
temperature of the bottom of the pan.  The 
controls can be set for a range of 
temperatures. 
 
Another version has a thermal protector or 
limiter that assures the long life of the 
element by preventing overheating in 
situations in which heat is not properly 
conducted away from the element’s surface.  
It does this by reducing wattage.  You can 
tell this type by its spots – a red lacquer dot 
in the center of a new element. 
 
Then there is a lower wattage version with 
neither a limiter nor thermostat.  You can 
tell it by the lack of a red dot on even a new 
element. 
 
Just knowing what makes a solid element 
work does not completely answer the 
question.  How does it work? 
 
Since the solid element disk is cast iron, it 
shares many qualities of cast iron.  Gradual 
heat up.  Heat retention – it can finish 
cooking after the power has been turned off. 
 
It really shows off these qualities when 
matched with a heavy gauge, flat – bottom 
utensil. 
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Spills flow away from the hot cooking 
element so burned – on food can be avoided 
– and there are no drip pans.  Since the 
cooking surface itself has a lower maximum 
temperature than conventional coils, pans 
may not get as hot and, therefore, are less 
likely to become warped. 
 
The induction cook top.  Induction is great 
in action and can spoil a cook rotten. It is as 
fast as gas – turn it on and you have 
instantly the temperature you want. It can be 
easily controlled down to very low 
temperature you want – chocolate can be 
melted without a worry about burning. 
 
And what response!  Turn the control down 
when the milk begins to boil over, and it 
stops immediately.  Such obedience!   
 
Only the pot – and the food in it – becomes 
really hot.  No more energy is needed than 
the amount required for the specific pan on 
the cook top.  Confining the heat to the pot 
and food also means cooler cooking and 
easier clean-ups – spills don’t burn on. 
 
Some consider induction mysterious – hard 
to understand.  In fact, it is quite tempting to 
perform magic tricks with an induction cook 
top.  Tricks like putting a paper towel 
between the top and the pot.  You can see it 
cook without burning the paper. 
 
To strip away the mystery, consider what is 
below the smooth glass – ceramic of an 
induction cook top.  There is a coil of wire 
under each cooking area.  Each coil has a 
solid state power supply.  When the controls 
are turned on, electric current to the coils is 
converted into a high frequency alternating 
current.  This current flows through the coil 
creating an alternating magnetic field. 
 
Introduce a utensil made of a ferromagnetic 
material into this field and magic begins to 

happen.  The current from the coil is 
induced into the utensil – that explains the 
name “induction.”  The induced current in 
the magnetic pot flows in the opposite 
direction of that in the coil which sets the 
molecules in the pot into motion.  And you 
know what happens when molecules move 
fast – they generate heat. 
 
The intensity of the alternating magnetic 
field can be varied by the cook top’s control 
that regulates the heat being generated by 
the pot. 
 
An induction cook top is not as picky about 
a pot’s shape as a solid element or glass – 
ceramic.  But it does insist on a magnetic 
personality. 
 
Those are the four types of electric cook 
tops generally available to American cooks 
whether they are shopping for a range or a 
built-in cook top.   
 
What pots are needed for these cook tops?  
Choices seem unlimited because there are 
lots more than four kinds of pots out there.  
Pots of all shapes, sizes and ages. The 
traditional favorite domestic pots.  The 
fashionable foreigners.  And the exotic, 
specialized pots. 
 
Let’s take a look at some of the contenders 
for mating with the four kinds of cook tops.  
What are they and what are their important 
differences? 
 
When choosing a cook pot, five factors that 
need to be considered are: 

• Material 
• Size  
• Flatness  
• Gauge  
• Balance  
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One thing that most people consider is the 
type of material.  There are about seven 
different materials being used today – in 
seemingly endless variations and 
combinations. 
 
A material’s ability to conduct heat is 
considered by some to be the single most 
important consideration in choosing a 
material for cooking.  Good conductivity 
allows the heat to spread evenly throughout 
the pan – and food.  There is a minimum of 
hot spots. 
 
Copper is the best conductor of heat with 
glass ceramic – pyroceram – and glass the 
worst conductor among commonly used 
cook pot materials. 
 
But the beautiful copper is not perfect.  
Some foods interact with copper to form a 
toxic substance so copper pots must be 
lined, usually with tin or stainless steel. 
 
And induction cook tops are completely 
turned off by copper.  It is not magnetic. 
 
Aluminum is considered a good conductor 
of heat.  Although its ability to conduct heat 
is half that of copper, it is four times that of 
iron and steel. 
 
Aluminum has a lot going for it – unless you 
are looking for a magnetic personality.  It 
comes in a variety of gauges – thin (which is 
very lightweight), medium and thick.  
Aluminum cookware is considered enough 
of a standard that calibrations of many 
thermostatic controlled surface cooking 
units are based on the use of medium 
weight, flat bottom, and aluminum pots. 
 
So why isn’t aluminum’s dance card 
completely filled?  It might be the 
experience endured with thin gauge 

aluminum – so thin hot spots develop and 
warping is common. 
 
With nostalgia rampart, cast iron utensils 
may be put on more pedestals than they 
deserve.  It is heavy, brittle, corrodes unless 
protected and iron is a poor conductor of 
heat.  But there are cook who swear by their 
cast iron skillets or dutch ovens. 
 
Is must be because there is another side of 
the coin to these qualities.  Once iron is 
heated, it tends to be evenly heated.  
Because of its thermal mass, the heat is 
retained.  Its dark, rough surface is a good 
absorber of heat. 
 
Steel, which is iron with carbon dissolved in 
it, is lighter and stronger that iron.  But it 
still rusts and is a slow and uneven 
conductor of heat.  Both iron and steel are 
magnetic which means they can be used on 
induction cook tops. 
 
Adding chromium and nickel to steel makes 
the difference between steel that rusts and 
stainless steed that doesn’t.  Some of the 
carbon can be left in so it is magnetic as 
well.  While stainless steel is easy to clean, 
durable and resistant to corrosion, it can 
warp and it can develop hot spots. 
 
Transforming glass into a crystalline 
material, which made glass – ceramic cook 
tops possible, also brought the introduction 
of cookware that can withstand sudden 
changes between hot and cold.  But it is a 
poor conductor of heat.  However, it works 
well with food that cooks in liquid. 
 
Although heat resistant glass is the poorest 
among cook pot materials, it has the 
advantage of not reacting with food acids or 
alkalis.  It has been replaced by glass – 
ceramic as a popular cookware material.    
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These seven base materials can be combined 
in a variety of ways.  Plus, a variety of 
finishes can be added in enough ways to 
thoroughly confuse a beginning 
matchmaker. 
 
A core material, such as aluminum, can be 
sandwiched between another material, 
usually stainless steel, to improve 
conductivity.  The results are three-ply and 
five-ply cookware.  Or a good heat 
conducting material can be plated to the 
bottom of a pot – copper bottom utensils are 
examples.  In a variation, a flat plate of 
metal is applied to the pot bottom to 
improve conductivity. 
 
Fluorocarbons under such aliases as Teflon 
11 and Silver Stone give a slick, anti-stick 
finish to the inside of pots. (Note: these 
coats are now deemed unsafe.) 
 
 
Fusing porcelain enamel to steel or iron not 
only can make it beautiful but easier to care 
for – it doesn’t require seasoning or worry 
about rust. 
 
Anodizing aluminum – an electrolysis 
process – enhance aluminum’s good 
performance.  The resulting aluminum oxide 
finish enables aluminum to absorb radiant 
heat better and can make it stronger as well 
as more stain resistant. 
 
Except for induction’s need for magnetic 
pots, material doesn’t make much difference 
if what you are cooking is in a liquid.  But 
for cooking a food like pancakes that call for 
even browning, a good, even conductor of 
heat is prized.  Heavy gauge copper and 
aluminum are obvious but iron qualifies 
because it may be slow but heat is spread 
evenly. 
 

An important as material is in cook top and 
cook pot matchmaking – and as hotly 
debated as the subject is, there are other 
important qualities. 
 
Like size.  Pick a pot too small for the 
element and you waste energy, heat up the 
kitchen and create a chance of having spill-
overs burn on the element or drip pan. 
 
A too large pot can trap heat under a coil 
element – and built up heat may shorten the 
element’s life.  Heating is not likely to be 
even, either.  If a pot sits on the edge of a 
glass ceramic cook top, direct contact is 
reduced and less heat is conducted from the 
surface.  This can cause the glass to break.  
Too large or too small a utensil on the solid 
element will cause it to cycle on and off. 
 
Induction cook tops tend to be most tolerant 
of large pots but some reject utensils that are 
too small.  The power shuts off if the utensil 
on it is less than 4-inches.  This is a safety 
feature designed to avoid heating cooking 
spoons and other small magnetic items that 
might stray onto the cook top. 
 
Saucepans and saucepots are measured 
according to the amount they hold – to the 
rim.  Skillet size is according to the top 
diameter measurement.  But the important 
size in matchmaking is the bottom diameter. 
It should fit the element, or least not extend 
more than 1-inch beyond it on all sides.  
Since small cook top elements are likely to 
be 6-inches, there are not too many figures 
to memorize. 
 
One very important factor overlooked by 
cooks when choosing cook pots is the shape 
of the pot’s bottom.  Since most heat is 
transferred from top to pot by conduction, 
there needs to be good contact.   
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A solid element cook top is particularly to 
how flat a bottom is sitting on it.  A pan may 
start out life with a perfectly flat bottom but 
have it warped by running water in it if it 
has boiled dry, or by overheating or by just 
plain use.  So the manufacturer of these 
elements recommends using new “virgin” 
pots.  Since one of the virtues of solid 
element cooking is that pots are less likely to 
warp, bottoms that start out flat should stay 
flat. 
 
And when I say flat I mean flat.  Not light 
should show between pot and ruler. 
 
Another way to check is to grease and flour 
the inside utensil bottom.  Place it on the 
element.  Turn to the medium high setting.  
As the pan heats, hot spots will show up as 
brown spots.  Pans with good heat 
distribution will brown evenly. 
 
Weight – or more politely, gauge – needs to 
be noted.  How it feels in the hand is one 
way.  What is most important, however, is 
how thick the bottom is.  If there is not other 
way to judge, you can compare the inside 
and the outside measurements of a pot. 
 
And balance.  If a thin pot is matched with a 
weighty handle, or some other design 
mistake, it could be a tipsy pot. 
 
Now we have the players in the cook top 
and cook pot dating game. 
 
How do they match up?  Actually, all four 
cook tops use less energy and require less 
time when matched with a flat pot rather 
than a non-flat pot.  We compared boiling 
spaghetti noodles in pots with perfectly flat 
bottoms and ones that were designed with 
non-flat bottoms.  One, for example, was 
slightly concave with the center of the pan 
an eighth inch above the cooking surface.  
We used flat and non-flat pots of three 

common base materials – stainless steel in 
tri-ply form, porcelain enamel – on – steel 
and aluminum – on the four cook tops. 
 
Energy savings of up to 10% were realized 
when using flat rather than non-flat pots.  
The biggest savings in energy was noted on 
glass-ceramic. 
 
Probably more significant that the savings in 
energy is the savings in time required.  The 
conventional coil was the most forgiving 
with less than one additional minute 
required.  And as you would suspect, the 
solid element and glass – ceramic were the 
least forgiving.  They required up to 10 
minutes longer to boil 3 quarts of water for 
cooking spaghetti. 
 
Can you imagine how much more time and 
energy it takes when cooking with uneven, 
warped pots? 
 
This is where selections start getting 
personal.  Matchmakers of old made their 
introductions and let the couple fight out 
their own lives.  Cook top and cook pot 
matchmakers live with their introductions 
and need to consider their own lifestyles. 
 
Maybe they don’t do enough long-term 
cooking to worry much about energy use.  
However, saving a few minutes in bringing 
water to boil might be very important.  
There are even different definitions of easy 
clean-up.  Some cooks prize versatility more 
than others.  And to others, the appearance 
of the cook top is of top importance.  A final 
factor is cost.  All these are lifestyle 
preferences that can make a difference in 
cook top choices. 
 
We conducted a series of tests on each of the 
four cook tops.  Using the same flat 
porcelain-on-steel cookware set, energy and 
time requirements were recorded for frying   
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(both short and long term), cooking frozen 
vegetables, and large quantity cooking. 
 
Energy consumption depended on the type 
of cooking.  Energy could be saved when 
using the conventional coil for small and 
large quantity boiling and long-term frying.  
For short-term frying, energy savings were 
greatest when using the induction.  The solid 
element required the most energy of the four 
types of cooking. 
 
For the cook in a hurry, the induction 
required the least amount of time in the 
kitchen.  Second for time savings was the 
conventional coil.  The solid element 
generally took a minute longer than the 
conventional coil.  And, the glass-ceramic 
took the longest. 
 
Although we know that even tolerant ole’ 
conventional coil performs best with flat-on-
the-bottom pans that fit the elements, 
conventional coil is the most forgiving when 
using non-flat utensils. 
 
Less than a minute additional time is 
required when using a non-flat utensil on the 
conventional coil compared with up to nine 
additional minutes when using the same pots 
on the solid element and glass-ceramic. 
 
Canners and large cookers should be used 
only on the conventional coil or the 
induction.  Just for fun, we conducted water  
 
 
 
 
 
 
 
 
 
 

bath pressure canning tests on the 
conventional coil and the solid element.   
Since the majority of the canners we used 
did not have flat bottoms, considerably more 
time was required for the soled element than 
the conventional coil.  The ripple bottom 
canner required an hour and a half longer on 
the solid element. 
 
Glass-ceramic, that smooth good-looker is 
going to be a real slow poke with anything 
but rally flat pots.  And a match with a too 
large a pot, a rim-rider, could lead to a 
breakup. 
 
Induction cook tops insist on a magnetic 
personality.  Not cooking happens unless a 
pot of a metal such as iron or porcelain 
enamel-on-steel is on the element.  It must 
be at least 4 inches in diameter. 
 
Many cooks simply cook with the cook top 
that is there.  Pot selection is the way they 
make lifestyle decisions.  A heavy gauge 
aluminum skillet that utilizes aluminum’s 
good conductivity to produce evenly 
browned pancakes.  A two-quart stainless 
pot with a 6-inch bottom to quickly and 
efficiently heat the frozen vegetables for 
dinner.  A flat bottom porcelain enamel-on-
steel dutch oven for simmering stews with a 
minimum of clean-up.  Or a jewel-like 
copper omelet pans that impresses the 
Sunday brunch crowd. 
 
Such are the matches made, if not in heaven, 
then in the kitchens of good cooks.   
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BAKING QUESTIONS!! 
 

1. What are you cooking?  
2. What function was chosen? 
3. Is the recipe from a box mix or is it 

homemade?  
4. What rack position was used? 
5. What temperature was used?  
6. What type pan was used? 
7. If using a convection function, how  

 much was the temperature reduced? 
 

POOR BAKING RESULTS 
 

POSSIBLE CAUSE:  Temperature shifts. 
As a result, it is natural for the user to 
gradually adapt cooking times, temperatures 
and habits to that change.  Then when 
baking in a new oven with proper 
calibration, results may not be as expected 
based on previous baking habits. 
 
 An easy way to check if the range or 
wall oven is operating properly is to bake a 
white box cake mix.  Following the 
directions should provide a cake that is done 
and evenly browned.  Acceptable results 
indicate the oven is operating properly.  If 
results are poor, one or more of the 
following solutions may improve the results. 
 
 
 
 
 
 
 
 

SOLUTIONS:  
(A) Use a tested recipe from a reliable 

cookbook.  The ingredients should be 
fresh. 

(B) Use the correct rack position 
depending on the kind of food and the 
browning desired.  The bottom rack 
position is referred to as number 1 and 
the top, number 4 or 5.  For single rack 

baking use #2 or #3.  Two-rack baking 
requires the use of either rack positions 
1 and 3 or 2 and 4.  In addition, pan 
placement on the racks should not 
interfere with air flow.  Allow two 
inches from oven sides and the other 
pans. 

(C) The utensil finish determines the 
degree of browning.  Dark, dull 
utensils absorb heat which results in 
darker browning.  These types of 
utensils are commonly used for pies 
and breads.  Shiny, smooth pans reflect 
heat which results in lighter, more 
delicate browning. Cakes and cookies 
require this type of utensil. 

(D) Preheat the oven for good results on 
baked goods such as breads, cookies, 
and biscuits.  To preheat, set the oven 
to the recommended baking 
temperature, not higher.  Preheat takes 
about 10 to 20 minutes. 

(E) Using aluminum foil in the oven can 
also affect results.  It should NOT be 
placed on the bottom of the oven, 
completely cover an oven rack or be 
used on the same rack as the cooking 
utensil.  Aluminum foil used in this 
manner interferes with the air flow and 
transfer of heat to the food.  If foil is 
used to catch spillovers from pies and 
casseroles, place a piece that is slightly 
larger than the cooking utensil or the 
rack directly below the rack with the 
food. 

NOTE:  If the previous baking tips have 
been carefully followed and results are 
not as expected with certain foods, check 
with your dealer for a qualified Viking 
Preferred Service technician. 
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TO BAKE (ROAST) PROPERLY, ALL OVENS HAVE A SOURCE OF HEAT PROPERLY 
CONTROLLED BY THE THERMOSTAT, GOOD CIRCULATION AND PROPER PLACEMENT OF 
FOODS. 
 

COMMON BAKING PROBLEMS AND CAUSES 
 
PROBLEM:  CAUSE: 
 
Slow baking--------------------------------- •Baking time too short 
  •Temperature too low 
  •Oven out of calibration 
   •Old oven out of calibration. 
 •Incorrect use of aluminum foil. 
  •Not preheating the oven 
 •Oven door opened frequently 
 •Too many pans on a rack. 
 
Cakes are uneven---------------------------•Pans touching each other or oven walls. 
 •Batter uneven in pans. 
 •Oven temperature too low or baking time too short. 
 •Range not level. 
 •Under mixing. 
 •Too much liquid. 
 •Pan was warped. 
  
Cakes high in the middle------------------•Temperature too high. 
 •Baking time too long. 
 •Over mixing. 
 •Too much flour. 
 •Pans touching each other or oven walls. 
 
Cakes falls or Dipped / was soggy, 
Compact or Heavy--------------------------•Too much shortening or sugar. 
 •Temperature too low. 
 •Old or too little baking powder. 
 •Pans too small. 
 •Oven door opened frequently. 
 •Cake removed from oven before completely baked. 
 •Didn’t use cool water / cold eggs. 
 
Cake run over pan------------------------- •Oven temperature too low. 
 •Pan too small / too much batter per pan. 
 •Fill pan about one-half full but not more then 1” deep. 
 •Too much liquid. 
 •Pans not placed in center of oven. 
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Cakes don’t brown evenly on bottom---•Oven not preheated. 
 •Pans darkened, dented or warped. 
 
Cakes don’t brown on top-----------------•Oven temperature too low. 
 •Over mixing. 
 •Too much liquid. 
 •Incorrect pan size or too little batter in pan. 
 •Oven door opened too often. 
 
Cakes, cookies, biscuits too  
Brown on bottom---------------------------•Oven not preheated. 

 •Improper circulation, Pans touching each other or oven 
  walls, utensils too large. 

 •Using glass, darkened, warped or dull finish metal pans 
 •Incorrect rack position. 
 •Incorrect use of aluminum foil. 
 •Oven flame too soft (gas range) Increase air supply. 
  
 
Excessive Shrinkage-----------------------•Too little leavening. 
 •Over mixing. 
 •Pans too large. 
 •Oven temperature too high. 
 •Baking time too long. 
 •Pans too close to each other or oven walls. 
 
Crumbly or dry texture--------------------•Improper measurement of sugar, baking powder, liquid 

 or fat. 
 •Old baking powder. 
 •Baking time too long. 
 
Cakes have tunnels-------------------------•Not enough shortening. 
 •Too much baking powder. 
 •Over mixing. 
 •Oven temperature too high. 
 
Cakes crack on top-------------------------•Batter over mixed. 
 •Oven temperature too high. 
 •Too much leavening. 
 
Cakes not done in center------------------•Temperature too high. 
 •Pans too small. 
 •Blocked flue, no air circulation through oven. 
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Cakes sticks to Pan/Difficult to remove-•Pans not greased heavily enough. 
•Cooled improper length of time (if cake is still hot and 

tender, it will break easily, if too cool, the shortening 
begins to harden and can “glue” the cake to the pan. 

•Cake not loosened with knife or spatula before 
removal. 

 
Cake Wet/Moist/Weeps when stored--- •Under baking. 
 •Not completely cooled before frosted or stored. 
 •Frosting a frozen cake. 
 •Freezing a frosted cake. 
 •Stored in too warm/humid area. 
 
Custard-Like streak across cake-------- •Streak across bottom of cake — too much liquid. 
 •Streak under top crust of cake – under baking. 
 •Extra ingredients added to the batter. 
 •Excessive over beating. 
 •Failure to scrape or improperly scraping bottom/sides 
 of bowl. 
 
Cake difficult to frost-------------------- •Cake not removed from pan properly (see cake sticks 
  to pan/difficult to remove). 
 •Cake cooled in wrong position – cakes should cool 
  right side up on a cooling rack. 
 •Cake not completely cool before frosting. 
 •Excess crumbs not brushed away. 
 •Frosting not of a good spreading consistency. 
 •Try using a crumb coat before frosting.  
 
Baked goods burn on top------------------•Oven flame too hard (gas ovens) decrease air flow. 
 •Improper placement of food in oven. 
 •Electric ranges left on preheat. 
 
Pie crust edges too brown-----------------•Oven temperature too high 
 •Pans touching each other or oven walls. 
 •Edges of crust too thin. 
 •Oven not preheated.   
 
Pies don’t brown on bottom---------------•Using shiny metal pans. 
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BAKING AND ROASTING (Con’t) 
 

Pies have soaked crust---------------------- •Temperature too low at start of baking. 
      •Filling to juicy. 
      •Using shiny pans. 
 
Pies too light on top-------------------------- •Oven not hot enough. 
      •Too many pans used. 
 •Oven not preheated. 
 

COMMON BROILING PROBLEMS 
 

Excessive smoke, splattering and cleanup----•Improper rack placement. 
 •Excess fat on meat. 
 •Clogged drainage holes in broiler insert. 
 •Broiler insert and pan left in oven after broiling. 

•Use of disposable broiler pan without separate 
 broiler pan. 

 
Meats underdone or overdone----------------- •Improper rack placement. 
 •Meat too thin or too thick. 
 •Broiler was not preheated. 
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SPECIFIC DETAILS OF COMPLAINT: 
1) Food recipes which demonstrates the 

problem. 
2) Time to bake a roast? 
3) Burned cake 
4) Which rack position? 
5) Glass or metal pans? 
6) Size and position of pans 
7) Exact location of soil remaining after 

self-clean.  (Check the following for 
further details.) 

 
BAKEABILITY CHECK-OFF LIST 

 
YES NO OVEN SMOKES 
------  ------ Temperature too high 
-----  ----- Oven needs cleaning 
----- ----- Stickers, tape and packing 

material not removed from 
new range. 

----- ----- Read owner’s guide for 
proper cleaning. 

----- ----- Oven cleaner residue–always 
wipe oven thoroughly and 
preheat 20 minutes after 
using commercial cleaner. 

 
  SMOKES DURING BROILING 
----- ----- Improper drainage for 

dripping.  Use broiler pan 
with rack.  DO NOT cover 
rack with foil. 

----- ----- Food too near heat 
----- ----- Meat curling at edges-cut fat 

at 1 to 2 inches intervals, 
remove excess fat. 

----- ----- Door in wrong position. 
----- ----- Oven needs cleaning.  
 
  BAKED DISH DOES NOT 

COLOR ON TOP – MAY BURN 
ON BOTTOM. 

----- ----- Pan or cookie sheet too large. 
----- ----- Pan sides too high. 
----- ----- Peeking- oven door open 

while baking. 
----- ----- Poor door fit. 
----- ----- Pan not centered in oven 
----- ----- Oven overcrowded (uneven 

browning) 

----- ----- Inadequate pre-heat. 
----- ----- Using dark or steel cookie 

sheet (absorbs heat-browns 
bottom too fast). 

----- ----- Improper rack placement. 
 

CAKES DOES NOT RISE 
SUFFICIENTLY 

----- ----- Oven temperature too high or 
low. 

YES NO 
----- ----- Insufficient creaming of 

sugar and shortening. 
----- ----- Insufficient leavening or stale 

leavening. 
----- ----- Cake mix too old 
----- ----- Wrong kind of flour/too 

much flour. 
----- ----- Over mixing. 
----- ----- Pan too large 
----- ----- Insufficient beating of egg 

whites for sponge, chiffon 
cakes. 

----- ----- Dark Pans 
----- ----- Did not lower temperature 

25° for Pyrex pan. 
----- ----- Greased sides of angel food 

pan. 
 
----- ----- OVEN STEAMING 
----- ----- Faulty oven door seal 
----- ----- Temperature too high (if 

smoky odor also) 
----- ----- Temperature too low. 
----- ----- Vent blocked 
----- ----- Baking foods with high liquid 

contents. 
 
BAKED FOODS BURNING 
----- ----- Temperature setting too high 
----- ----- Incorrect control selection 

(selector switch). 
----- ----- Incorrect type or size pan. 
----- ----- Incorrect pan placement – 

bake in center third of the  
  oven – check in owner’s 

guide. 
----- ----- Overcrowded oven – check in 

owner’s guide. 
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CHECK OFF LIST CON’T 
 
YES NO 
----- ----- Poor door fit. 
----- ----- Pans touching. 
----- ----- Pans too close to sides of 

oven. 
----- ----- Oven not pre-heated 
----- ----- Neglected to lower 

temperature w/Pyrex. 
----- ----- Thermostat inaccurate 
 
YES NO  UNEVEN BAKED SURFACE 
----- ----- Oven too hot 
----- ----- Uneven heat 
----- ----- Range not level 
----- ----- Batter spread unevenly in pan 
----- ----- Warped Pan 
----- ----- Pans touching, too close to 

oven sides. 
----- ----- Over or under mixing 
----- ----- Racks not level 
 
  CAKES FALL 
----- ----- Under-baking or opening 

door too often during baking. 
----- ----- Oven not sufficiently pre-

heated. 
----- ----- Temperature too low. 
----- ----- Too much sugar, shortening, 

leavening. 
----- ----- Insufficient flour. 
----- ----- Damp flour. 
 
  HEAVY CAKE – OR 

COMPACT LAYER THROUGH 
CENTER  

----- ----- Too much sugar, shortening 
or baking powder or flour. 

----- ----- Over mixing 
----- ----- Damp flour 
----- ----- Under-baking 
----- ----- Temperature too low. 
----- ----- Recipe adjustment not made 

for high altitude.  
----- ----- Pan too heavily greased 
----- ----- Incorrect cooling 
 

SOGGY LAYER ON BOTTOM 
OF CAKE. 

----- ----- Too many egg yolks 
----- ----- Under-beating egg whites 

----- ----- Over folding or under folding 
of whites. 

----- ----- Fruit mixtures not folded 
thoroughly into batter. 

----- ----- Under mixing 
----- ----- Re-arranged pans during first 

half of baking time. 
----- ----- Recipe change not made for 

high altitude. 
----- ----- Too thin batter. 
 
  DRY CAKE 
  For best results use plain or a 

coated aluminum for all 
baking except pies.  Pyrex is 
best for pies. 

----- ----- To much flour 
----- ----- Not enough shortening 
----- ----- Too much leavening 
----- ----- Over-beating egg white 
----- ----- Over baking 
----- ----- Peeking – opening oven door 

while baking. 
 
  COARSE-GRAINED CAKE 
----- ----- Too much sugar or leavening 
----- ----- Insufficient creaming 
----- ----- Under mixing 
----- ----- Too slow baking 
----- ----- Insufficient liquid 
----- ----- Incorrect oven temperature 
 
  LOAF OR CAKE SPLITTING 

ON TOP – COMMON TO 
QUICK LOAF BREAD. 

----- ----- Oven too hot 
----- ----- Too much flour 
----- ----- Oven mixing 
----- ----- Pan too small 
 
  PIES BAKE TOO SLOWLY 
----- ----- Improper use of foil – do not 

cover circulation holes in gas 
oven bottoms; do not cover 
baking unit in electric oven 
or entire oven rack or 
thermostat bulb. 

----- ----- Temperature too low 
----- ----- Other pans in oven besides 

pie pan. 
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BAKING COMPLAINTS 
ELECTRICAL AND MECHANICAL CAUSES (GAS RANGE) 

 
(BTU per HOUR = orifice size X gas pressure, base on ½” inside diameter supply pipe.  Gas 
supply of 5 WCI for natural gas and 10WCI for LP gas.) 

 
ELECTRICAL---------------------------- •Oven will not come on   
 •Clock doesn’t work 
 •Panel light won’t work 
 •Oven light won’t come on 
 •Nothing works   
 •Oven won’t reach temperature (House voltage less than 

117vac). 
 •Glo-coil igniter, not glowing red. 

 
 
RESTRICTED GAS FLOW----------------•Burner adjustments. 
 •Orifice size. 
 •Small supply pipe.  (Less than ½” Inside Diameter.) 
 •Kinked flex (supply) line. 
 •Regulator not set properly. 
 •Manifold shut off valve partially closed. 
 •Thermostat (the last item to change).  
 
POOR SELF-CLEAN --------------------------•Is the door seal (gasket) worn, torn, frayed of stiff with 

absorbed foodstuff or cleaning material? 
 •Does the door fit properly? 
 •Is the house voltage proper (120 vac)? 
 •Did the customer properly set timer, selector switch and 

thermostat to clean? 
 •Was there an unusually heavy soil? 
 
NOTE:  The fan will continue to run after self clean until the oven cools. 
 
 
 
Cookware 
 
Testing and adjusting oven temperature using an old Bi-metal thermostat. 
 

 




