Resistor Terminology

Adjustable Resistor: A resistor so constructed
that its resistance can be readily changed.*

Alternating Current: A periodic current the
average value of which over a period is zero.
The equation for alternating current is the same
as that for a periodic current except that 1,=0*

Ambient Temperature: The temperature of
the surrounding coiling medium, such as gas
or liquid, which comes into contact with heated
parts of the apparatus.*

Ampere: The unit of constant current which,
maintained in two parallel rectilinear conduc-
tors of infinite length separated by a distance of
one meter, produces between these conductors
a force equal to 2x107 mks (meter-kilogram-
second) units of force per meter of length.

Armature Resistor: A resistor connected in
series with the armature of a motor either to
limit the inrush current on starting, the gradual
short circuiting of which brings the motor to
normal speed, or to regulate the speed by
armature-voltage control.

Axiohmt: Centohm® Coated axial terminal
wirewound resistor.

Bracket Terminal Resistor: A resistor
equipped with slotted metal end j brackets that
serve as a means of mounting and connecting
to the resistor.

Capacitance: That property of a system of
conductors and dielectrics which permits the
storage of electricity when potential differ-
ences exist between the conductors. Its value is
expressed as the ratio of a quantity of electricity
to a potential difference. A capacitance value is
always positive.*

Capacitor: A device, the primary purpose of
which is to introduce capacitance into an elec-
tric circuit. Capacitors are usually classified,
according to their dielectrics, as air capacitors,
mica capacitors, paper capacitors, etc.*

Clearance: The shortest distance through
space between two live parts, between live
parts and supports or other objects, or between
any live part and grounded part.

Conduction: The transmission of heat or elec-
tricity through, or by means of, a conductor.

Conductor: A body so constructed from con-
ducting material that it may be used as a carrier
of electric current.”

Continuous Duty: A requirement of service
that demands operation at a substantially con-
stant load for un indefinitely long time.*

Continuous-Duty Resistor: A resistor that is
capable of carrying continuously the current
for which it is designed without exceeding the
specified temperature rise.

Continuous Rating: Continuous rating is the
rating that defines the load which can be car-
ried for an indefinitely long time.*

Convection: Convection is the motion resulting
in a fluid owing to differences of density and the
action of gravity.

Corrib®: A tubular resistor consisting of an
alloy resistance ribbon, crimped and edge-
wound on a ceramic core, the ribbon being
securely and permanently fastened to the core
by vitreous enamel or cement.

Creepage Distance: The shortest distance
between conductors of opposite polarity or
between a live part and ground as measured
over the surface of the supporting material.

Current-limiting Resistor: A resistor inserted
into an electric circuit to limit the flow of current
to some predetermined value. Note: A current-
limiting resistor, usually in series with a fuse or
circuit breaker, may be employed to limit the
flow of circuit or system energy at the time of a
fault or short-circuit.”

Dielectric Strength: The dielectric strength of
an insulating material is the maximum potential
gradient that the material can withstand without
rupture.” It is usually specified in volts per unit
thickness.

Dielectric Test: A test which consists of the
application of a voltage higher than the rated
voltage for a specified time for the purpose of
determining the adequacy against breakdown
of insulating materials and spacings under nor-
mal conditions.”

Direct Current: A unidirectional current in
which the changes in value are either zero or
so small that they may be neglected. A given
current would be considered a direct current in
some applications, but would not necessarily
be so considered in other applications.*

Dividohm®t: A resistor with a bare side and
clamp for adjustment.

Edgeohmt: A high-current resistor made of an
alloy resistance ribbon wound on edge form-
ing an oval-shaped coil supported by grooved
insulators which space adjacent turns and
insulate them from the support bars. Support
bars are secured to steel end pieces forming
a sturdy resistor suitable for continuous-and-
intermittent-duty applications.

EIA: Electronic Industries Alliance.

Electromotive Force: The electromotive force
is the agency causing the flow of current in
a circuit. It is the electrical pressure (or drop)
measured in volts.

Farad: The unit of capacitance of an electric
condenser in which a charge of one coulomb
produces a difference of potential of one volt
between the poles of the capacitor.

Ferrule Resistor: A resistor supplied with fer-
rule terminals for mounting in standard fuse
clips.

Field Discharge Switch: A switch usually of
the knife blade type having auxiliary contacts
for connecting the field of a generator or motor
across a resistor (field discharge) at the instant
preceding the opening of the switch.

Fixed Resistor: A resistor designed to intro-
duce only one set amount of resistance into an
electrical circuit.

Henry: The unit of inductance of a closed cir-
cuit in which an electromotive force of one volt
is produced when the electric current traversing
the circuit varies uniformly at the rate of one
ampere per second.

Hot Spot: The point or location of maximum
temperature on the external surface of a resis-
tor.

Inductance: The (scalar) property of an elec-
tric circuit or of two neighboring circuits which
determines the electromotive force induced in
one of the circuits by a change of current in
either of them.*

Impedance: The apparent resistance of an
AC circuit, being the combination of both the
resistance and reactance. It is equal to the ratio
of the value of the EMF between the terminals
to the current, there being no source of power
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in the portion under consideration. The unit
of impedance is the ohm and is represented
by Z.

Intermittent Duty: A requirement of service
that demands operation for alternate intervals
of (1) load and no-load; or (2) load and rest; or
(3) load, no-load and rest; such alternate inter-
vals being definitely specified.*
Intermittent-Duty Resistor: A resistor capable
of carrying for a short period of time the high
overload current for which it is designed without
exceeding the specified temperature rise.

Machine-Duty Resistor: A resistor for use in
the armature or rotor circuit of a motor in which
the armature current is almost constant.

Mega Ohm: A unit of resistance equal to one
million ohms.

MIL Resistor: A resistor built in accordance
with Joint Army-Navy specifications.

Multi-Section Resistor: A resistor having two
or more electrically independent sections.

NEC: The National Electrical Code is the stan-
dard of the National Board of Fire Underwriters
for electric wiring and apparatus as recom-
mended by the National Fire Protection
Association and approved by the American
Standards Association.

NEDA: National Electronic
Association.

NEMA: The National Electrical Manufacturers
Association, a non-profit trade association,
supported by the manufacturers of electrical
apparatus and supplies. NEMA is engaged
in standardization to facilitate understanding
between the manufacturers and users of elec-
trical products.

Nominal Diameter: As applied to tubular resis-
tors, this is the diameter of the ceramic tube
expressed in inches and/or fractions thereof.

Nominal Length: As applied to tubular resis-
tors, this is the length of the resistor base
or core expressed in inches and/or fractions
thereof.

Non-Inductive Resistor: A non-inductive
power resistor is one in which the inductance
and distributed capacitance are reduced to an
absolute minimum.

Ohm: A unit of resistance defined as the resis-
tance at 0°C of a column of mercury of uniform
cross-section having a length of 106.3 centime-
ters and a mass of 14.4 grams.

Ohmmeter: An instrument for measuring elec-
tric resistance that is provided with a scale
graduated in ohms.

Periodic Duty: A type of intermittent duty in
which the load conditions are regularly recur-
rent.*

Periodic Rating: The rating which defines
the load which can be carried for the alternate
periods of load and rest specified in the rating,
the apparatus starting cold and for the total time
specified in the rating without causing any of
the specified limitations to be exceeded.”
Power: The time rate of transferring or trans-
forming energy; the rate of doing work or
expending energy.

Power Resistor: A resistor capable of dissipat-
ing 5 watts or more.

Rating: A designated limit of operating char-
acteristics of a machine, apparatus or device,
based on definite conditions.
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Note 1: Such operating characteristics as load,
voltage, frequency, etc., may be given in the
rating.

Note 2: The rating of control apparatus in gener-
al is expressed in volts, amperes, horsepower
or kilowatts as may be appropriate, except
that resistors are rated in ohms, amperes and
class of service.*

Reactor: A device used for introducing reac-
tance into a circuit for purposes such as motor
starting, paralleling transformers and control of
current.*

Rectifier: A device which converts alternating
current to unidirectional current by virtue of a
characteristic permitting appreciable flow of
current in only one direction.*

Resistance: The (scalar) property of an electric
circuit or of any body which may be used as
part of an electric circuit which determines for a
given current the rate at which electric energy
is converted into heat or radiant energy and
which has a value such that the product of the
resistance and the square of the current gives
the rate of conversion of energy. In the general
case, resistance is a function of the current, but
the term is most commonly used in connection
with circuits where the resistance is indepen-
dent of the current.*

Resistance Tolerance: The resistance tol-
erance of a power resistor is the extent to
which its resistance may be permitted to devi-
ate above or below the specified resistance.
Resistance tolerance is usually expressed in
percent.

Resistance Method of Temperature
Determination: This method consists in the
determination of temperature by comparison of
the resistance of the winding at the temperature
to be determined with the resistance at a known
temperature.**

Resistive Conductor: A resistive conductor is
a conductor used primarily because it possess-
es the property of high electric resistance.*

Resistivity: The resistivity of a material is the
resistance of a sample of the material having
specified dimensions.

Resistor: A device, the primary purpose of
which is to introduce resistance into an electric
circuit.”

Resistor Core: The resistor core or base of
a power resistor is the insulating support on
which the resistive conductor is wound.

Rheostat: An adjustable resistor so construct-
ed that its resistance may be changed without
opening the circuit in which it may be con-
nected.”

Screw-Base Resistor: A power-type resistor
equipped with Edison-type screw-base termi-
nals for quick interchangeability.

Short-Time Rating: The rating that defines the
load which can be carried for a short and defi-
nitely specified time, the machine, apparatus or
device being at approximately room tempera-
ture at the time the load is applied.”

Silicone: A silicone coating meeting MIL-R-26
used on power type wirewound resistors.

Slim Mox A flat style resistor Ohmite manufac-
tures. They are available in a variety of sizes
and values.

Single-Wound Resistor: A resistor that has
only one layer of resistance wire or ribbon
wound around the insulating base or core.
Stackohm®t: A resistor consisting of a hollow
ceramic core, oval in shape, about which resis-
tance wire is wound and completely embedded
in an insulating and heat conducting coating.

RESISTANCE VALUES

Still Air: Still air is considered air having no
circulation except that created by the heat of
the resistor which is being operated.

Tapped Resistor: A resistor with two or more
steps.

Temperature Coefficient of Resistance: A
measure of the increase or decrease in resis-
tance of a resistive conductor due to change in
temperature in parts per million (ppm).

Rr =Ry + [Re(oT - aTy)]

Where,

Rt = Resistance of conductor at temperature
T

R, = Resistance of conductor at reference

temperature T,

Temperature coefficient of resistance at
reference temperature T,

Temperature Rise: Temperature rise is the dif-
ference in temperature between the initial and
final temperature of a resistor. Temperature rise
is expressed in degrees C or F, usually referred
to an ambient temperature. Temperature rise
equals the hot spot temperature minus the
ambient temperature.

Thermal Shock: Thermal shock consists of a
sudden marked change in the temperature of
the medium in which the device operates.

Thermocouple: A device for converting heat
energy into electrical energy consisting of a
pair of dissimilar conductors so joined as to
produce a thermo-electric effect. It is used with
a millivoltmeter to measure temperature rise in
apparatus.

Thermometer Method of Temperature
Determination: This method consists in the
determination of the temperature by a mercury
or alcohol thermometer, by a resistance ther-
mometer, or by a thermocouple, any of these
instruments being applied to the hottest part
of the apparatus accessible to a mercury or
alcohol thermometer.**

Tolerance (%) The tolerance is the allowable
deviation from teh nominal resistance value.

Varying Duty: A requirement of service that
demands operation at loads, and for intervals
of time, both of which may be subject to wide
variation.”

Voltage (V or E): The unit of measure is
the volt. A unit of electrical pressure, EMF or
potential difference. Ohmite’s voltage rating is
the voltage that can be applied to the resistor
without arcing or degrading the resistor.

Voltage Coefficient (VCR) The unit of mea-
sure is in parts per million (ppm). Voltage coef-
ficient defines the change in the value of the
resistor that occurs as the voltage changes.
The resistor is measured at two voltages and
the deviation is then calculated. VCR is usually

a

states as the change per volt (ex. 2ppm/v).
Watt: A unit of electric power. It is the power
expended when one ampere of direct current
flows through a resistor of one ohm.

Winding Pitch: The distance from any point
on a turn of a resistive conductor to the cor-
responding point on an adjacent turn measured
parallel to the long axis of the winding.

* ASA Standard

** NEMA Standard

T Ohmite trade name

Abbreviations and Part Numbering Structure
Part
Numbering Scientific
Prefix Abbreviation  Structure Numeric Value Description Notation
Milli m Thousandth RoOO1 0.001 1 Milli Ohm 1.0x 103
Centi ¢ Hundredth RO10 0.01 1 Centi Ohm 1.0x 102
Deci d Tenth R100 0.1 1 Deci Ohm 1.0x 107
— — One 1R00 1 1 Ohm 1.0x 10°
Deca, Deka da Ten 10RO 10 1 Deca Ohm 1.0x 107
Hecto h Hundred 1000 100 1 Hecto Ohm 1.0x 102
1001* 1,000 1 Kilo Ohm 1.0x 108
Kilo k Thousand 1002* 10,000 10 Kilo Ohms 1.0x 104
1003* 100,000 100 Kilo Ohms 1.0x 10°
1004* 1,000,000 1 Mega Ohm 1.0 x 106
1504* 1,500,000 1.5 Mega Ohms 1.5 x 106
Mega M Million 1005* 10,000,000 10 Mega Ohms 1.0x 107
1006 100,000,000 100 Mega Ohms 1.0 x 108
1506* 150,000,000 150 Mega Ohms 1.5x 108
1007 1,000,000,000 1 Giga Ohm 1.0x 10°
1507 1,500,000,000 1.5 Giga Ohms 1.5 x 10
Giga G Billion 1008 10,000,000,000 10 Giga Ohms 1.0 x 1070
1009 100,000,000,000 100 Giga Ohms 1.0 x 10"
1509 150,000,000,000 150 Giga Ohms 1.5x 10"
100A 1,000,000,000,000 1 Tera Ohm 1.0x 1072
Tera T Trillion 150A 1,500,000,000,000 1.5 Tera Ohms  1.5x 1072
100B  10,000,000,000,000 10 TeraOhms 1.0x 103
*Part Numbering Structure may vary by product line
206 1-866-9-OHMITE -« Int’l 1-847-258-0300 * Fax 1-847-574-7522 « www.ohmite.com + info@ohmite.com



Resistance Values

Preferred Standard Resistance Values

The resistance values listed below and their decimal multiples
have been designated as standard by the International Elec-

trotechnical Commission (IEC). This listing ensures that every
possible resistance value within its respective tolerance range

is represented. The omission of a resistance value does not
necessarily mean that Ohmite cannot manufacture the desired

value.

Please contact Ohmite at 866-964-6483 or sales@ohmite.
com for resistance values not shown in this table.

1% Tol. 5% Tol. 10% Tol. 20% Tol. 1% Tol. 5% Tol. 10% Tol. 20% Tol. 1% Tol. 5% Tol. 10% Tol. 20% Tol.
E96 Values E24 Values E12 Values EG6 Values E96 Values E24 Values E12 Values EG6 Values E96 Values E24 Values E12 Values EG6 Values
(Plus 250Q  (Plus 25Q (Plus 25Q (Plus 25Q (Plus 250Q  (Plus 25Q (Plus 25Q (Plus 25Q (Plus 250Q  (Plus 25Q (Plus 25Q (Plus 25Q
and 500Q)  and 50Q) and 50Q) and 50Q) and 500Q2) and 50Q) and 50Q) and 50Q) and 500Q2) and 50Q) and 50Q) and 50Q)
100 10 10 10 255 523
102 261 536
105 267 549
107 27 27 56 56
110 11 274 562
113 280 576
115 287 590
118 294 604
12 12 30 619
121 301 62
124 309 634
127 316 649
130 13 324 665
133 33 33 33 68 68 68
137 332 681
140 340 698
143 348 715
147 357 732
150 15 15 15 36 750 75
154 365 768
158 374 787
16 383 806
162 39 39 82 82
165 392 825
169 402 845
174 412 866
178 422 887
18 18 43 909
182 432 91
187 442 931
191 453 953
196 464 976
200 20 47 47 47
205 475
210 487
215 499
22 22 22 500 50 50 50
221 51
226 511
232
237
24
243
249
250 25 25 25

OHM'’'S LAW

Ohm’s Law defines the relationships between (P) power, (V) voltage, (l) cur-
rent, and (R) resistance. One ohm is the resistance value through which one
volt will maintain a current of one ampere.

P = Watts | = Amperes
Volts® Volts
Watts = A -
A= mees mperes = -
- 2
Watts = Amperes? x Ohms ATEREse Watts
Watts = Volts x Amperes Volts
_ | Watts
V.I V/R Amperes = ,Ohms
IR P/V
2 P I D
V*/R Watts Amps P/R
pr YV R 2
P R Volts Ohms P/I
P/ V/P
I'R V/I
V = Volts R = Ohms
Volts = [Watts x Ohms Onms - Vols
mperes
Velip= Tias Volts?
Amperes Ohms =
Volts = Amperes x Ohms WELS
Ohms = Watts
Amperes?
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I Current is what flows on a wire or
conductor like water flowing down a
river. Current flows from negative to
positive on the surface of a conductor.
Current is measured in (A) amperes
or amps.

V Voltage is the difference in electri-
cal potential between two points in

a circuit. It’s the push or pressure
behind current flow through a circuit,
and is measured in (V) volts.
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R Resistance determines how
much current will flow through a
component. Resistors are used to
control voltage and current levels. A
very high resistance allows a small
amount of current to flow. A very low
resistance allows a large amount of
current to flow. Resistance is mea-
sured in ohms.

P Power is the amount of current
times the voltage level at a given
point measured in wattage or watts.





