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Electric Motor

Myths and Facts
by Gary Weidner

EQUIPMENT

he construction of an electric motor is rather simple. A three-phase

induction motor has only the proverbial “one moving part,” plus two bear-

ings supporting it. A single-phase induction motor may add a centrifugal 

switch. Add some stationary coils of wire and perhaps a couple of capaci-

tors, and that’s about it. Sophistication is required in the design and 

manufacture of a motor, but the device itself is quite simple. Nonetheless, 

over the years a considerable body of myths and misinformation has 

grown up around motors. We present here some common myths and

the corresponding facts for induction motors, the type found in 

commercial-use pressure washers.

MYTH: As long as we keep the motor load within the 

service factor, we’re okay. (For example, for the typical 1.15 

service factor marked on a motor nameplate, keep the 

amps within 1.15 x rated amps.)

FACT: Any current greater than a motor’s rated current

shortens the motor’s life. Service factor is a multiplier that

indicates the amount of overload a motor can be expected

to handle on an intermittent basis, not continuously.

There is a price to pay for regular operation in the serv-

ice factor range. The NEMA (National Electrical Manufacturers

Association) standard for motors states, “A motor operating con-

tinuously at any service factor greater than 1 will have a reduced life

expectancy compared to operating at its rated nameplate horsepower.”

MYTH: A 230 V motor can be used on a 208 V electrical system,

because motors are supposed to be able to operate at ±10 percent of their

rated voltage. Ten percent down from 230 V is 207 V, so a 208 V motor 

will be okay.

FACT: Don’t count on it. To see why operating a 230 V motor from a 208

V electrical system can be risky, let’s take a look at power system voltages.

For a 208 V power system, ANSI standard C84.1 permits the service entrance

voltage to be as low as 191 V. After losing more voltage in the building wiring,
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the voltage supplied to the motor can

be even less than 191 V. That’s far

below the 207 V minimum required

by the 230 V motor.

“Aha,” you say, “We have a motor

with a nameplate marking of

208–230 V, so it’s intended to work

with a 208 V power system.” Not

necessarily. NEMA standard volt-

ages for motors are 115, 200, and 230

V for single-phase and 200, 230,

and 460 V for three-phase. There is

no 208 V motor in the list.

Sometimes a 208 V marking is

applied by the motor manufactur-

er at the request of a pressure wash-

er manufacturer. In such instances,

the 208 V marking may simply be

indicating that the motor will work

satisfactorily at 208 V, but not that

it is intended for use on a 208 V

power system. If a motor you want

to use on a 208 V system is marked

208 V, find out if that marking

means 208 V ±10 percent.

MYTH: Keep a motor thoroughly

greased so the bearings won’t fail.

FACT: Many motors do die

because of bearing failure. But the

fact is that motor manufacturers

say many more die from problems

caused by over-lubrication. Here’s

an example of recommended lubri-

cation intervals from the instructions

furnished with some commonly

used pressure washer motors.

For frame sizes through 210

(example: 5 hp), the recommended

lubrication interval for “average

service” exposure is 12,000 hr of

operation. For frame sizes above

210 (example: 10 hp), it’s 9500 hr. 

For “severe service” conditions 

(hot and somewhat dirty and cor-

rosive environment), the recom-

mended lubrication intervals are

cut in half, to 6000 and 4750 hr.

That’s a lot of hours. If a motor is

operated all day every weekday

for one shift, it takes about three

years to accumulate 6000 hr of 

running time, and more than two

years for 4750 hr!

MYTH: Low supply voltage

makes a motor draw higher amps

and run hotter, so the higher the

voltage, the better.

FACT: Not so. While under-

voltage is bad for a motor, over-

voltage is also bad. Over-voltage

results in an effect inside the

motor called saturation, which

causes the motor to draw

more current and run

hotter, much like the

undervoltage situa-

tion. For more details,

see “Voltage: Too

High or Too Low

Means Trouble,” in

the February 2005

Cleaner Times.

MYTH: Unlike 

engines, electric motors 

aren’t affected by altitude.

FACT: The standard NEMA rat-

ings for motors are only valid up to

3300 ft altitude. Above that, a motor

must be derated. The reason is that

the lighter air at higher altitudes

does not permit a motor to cool

itself as well. The derating can be

applied in a couple of ways. Horse-

power capability can be lowered, or

horsepower can be maintained but

maximum allowable ambient tem-

perature is lowered.

MYTH: No water can get into a

TEFC (Totally Enclosed, Fan Cooled)

motor because it’s totally enclosed.

FACT: The words “totally en-

closed” may seem to imply “sealed,”

but a TEFC motor is not sealed. Its

main openings are drain holes,

which should be at the bottom if

the motor is mounted as intended by

its manufacturer.

Condensation is the main route for

water to get into a TEFC motor.

When the motor runs, it gets hot,

expelling some of the air from inside.

After the motor is shut down, it cools

down, and outside air is drawn into

the motor. Moisture from the outside

air often collects inside the motor, so

much so that the drain holes are a

standard feature. This is certainly

not to say that TEFC motors should

be avoided. They are far better pro-

tected than the open drip-proof type.

An important point is that motor

terms must be understood as they are

defined by the motor industry and

its standards. “Totally enclosed”

does not mean “sealed.” Similarly,

an “explosion-proof” motor is not

entirely sealed, either.

MYTH: A motor and a generator

are the same device. You put electri-

city in and the shaft turns, or you 

turn the shaft and get electricity out.

FACT: In principle, that’s true, but

the reality is that differences in

manufacturing them mean you can-

not expect to get either one to oper-

ate both ways.

MYTH: Frequent startups don’t

hurt a motor.

FACT: If a motor isn’t specifically

designed for high duty cycle use,

frequent starts will shorten its life.

The brief inrush of starting cur-

rent causes extra heat buildup, which

is dissipated while the motor is run-

ning. If the motor doesn’t run long
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enough between starts to dissipate

the extra heat, it gets too hot. There’s

no mystery as to what constitutes

“frequent” starts. For a given motor,

the motor manufacturer can sup-

ply a recommended maximum num-

ber of starts per hour.

MYTH: It doesn’t matter which

of the three line voltages in a three-

phase system you measure to see if

a motor is getting proper voltage.

FACT: It does. Three-phase motors

are quite sensitive to a condition

called voltage unbalance. (Unbalance

is the extent to which the three line

voltages vary from each other.) Even

a modest difference among the three

voltages results in a considerable

increase in motor current and heating.

Voltage unbalance is expressed as

a percent and determined as follows:

1. Measure the three line voltages 

(with the motor running at full 

load) and compute their average.

2. Compute the percent unbalance 

using this formula:

where

Vf = value of line voltage 

farthest from average

Va = average of the three 

line voltages

The percent additional temper-

ature rise inside a motor due to

unbalanced supply voltages is given

by 2 x (% voltage unbalance)2. For 

a voltage unbalance of only 3.5 per-

cent, the numbers work out like

this: additional motor temperature

rise = 2 x 3.52 = 24.5%. An addi-

tional temperature rise of about 25

percent in the motor windings is

quite significant, to put it mildly.

For typical motor parameters,

an additional 25 percent temperature

rise would be about 20˚ C. Here is

why that’s so significant. A time-hon-

ored rule of thumb tells us that for

each additional 10˚ C operating tem-

perature, motor winding life is cut

in half. The 20˚ C additional rise

due to a 3.5 percent voltage unbal-

ance can be expected to cut the

motor’s insulation life to one-fourth

of what it should be!

MYTH: If you have to feed a

motor through two different gauge

extension cords, connect the heav-

ier cord first in line.

FACT: It doesn’t matter. The re-

sults are the same no matter whether

the heavier or lighter cord is first in

line. This is the same as feeding a

pump through a 1⁄2-in. hose con-

nected to a 3⁄4-in. hose—it doesn’t

matter which hose is first in line.

MYTH: Brand name is the 

really important factor in selecting

a motor.

FACT: Using brand names to

judge motors can be quite mislead-

ing. Yes, some brands do seem to par-

ticularly strive for quality. But motor

manufacturers typically offer mul-

tiple models rated at the same horse-

power, voltage, and rpm.

Some factors to check when com-

paring motors of similar rating are

the bearings, insulation class, rugged-

ness of baseplate, use of bearing

retainers and/or seals, service fac-

tor, quality of wiring compartment,

and starting current.

The Bottom Line

Motors seldom drop dead as soon

as they are subject to abuse. The

most likely outcome is shortened

motor life, so it may not be apparent

that something is not right. The tip-

off is that a pressure washer motor

ought to last as long as the machine.

If it doesn’t, investigate a bit before

dropping in a replacement motor. CT


