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easurement is something we
all probably take for granted,
but some items are tricky to
measure.

Shaft speed is one such measurement
which can be difficult to measure directly.
Unless the rotational speed of the shaft is
very slow, and can be counted visually,
there is little chance of estimating an
accurate result.

Shaft speed is measured in revolutions
per minute, or rpm, using a tachometer.

The ability to measure rpm is vital when
designing machinery, tuning it for best
performance, or fault-finding when
something is not operating as it should.
This month, we look at the various ways of
determining shaft speed and some handy
tools to help us.

Fortunately, much of our machinery today
has multiple shaft speed sensors fitted, Spin that wheel: There are many tools you can use for measuring shaft speed, and the good news
enabling speed to be checked through a is you don't need to spend a fortune. Photos: Josh Giumelli

ﬁ UNIQUE/PROMO, CODE
\HARESSORBES AT oneE m
www.machineryhouse.com.au Ve O INSTORE!

Valid until 17-02-21




Spin sensor: This spreader uses a magnet secured by a hose clamp on the shaft

and a Hall effects sensor to measure spinner speed.

monitor or on a dash display. Most sensors
operate off proximity, sending a digital
pulse when a metallic object or magnet
passes close by, such as a bolt head.

Accurate speeds on slower turning shafts
often require the use of more than one
proximity item, such as multiple bolt-heads
placed around a pulley hub, or slots cut into
a disc. Others may generate a pulse by the
small current produced when a magnet on
a shaft or pulley passes close by. Analogue
tachometers produce a voltage which is
proportional to shaft speed but are rarely
used these days.

MEASURING RPM

There are plenty of ways to measure the
rotational speed of a shaft. In the past,
petrol-engined vehicles would simply use a
low tension electrical pulse off the ignition
system to feed to a tachometer.

Diesel engines, which have no ignition
system, used a rotating cable driven
from the engine, or rear of the alternator/
generator to operate a mechanical
tachometer.

Later systems used a voltage tapping from
the alternator to generate a speed signal.
Now, displaying engine speed involves a

MEASURING RPM - NON-CONTACT
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This non-contact tachometer is low cost and easy
to use. While similar versions can be purchased

for around $40-$50, we bought this unit for only
$23 on ebay.com.au. It takes a single 9V battery.

MCW-47C - 2 in 1
Mechanics Creeper &
Seat Combination
(A00B) g

HSS Sheet Metal Step
Drill Set - 3 Piece
(D1071)

The unit is supplied with a length of reflective
tape. Cut a small amount off and remove the
sticky backing.

TiGer 2000S
Wetstone Grinder
(W859)

MPV-12 - Cast Iron
Multi Purpose Bench
Vice - Rotating Head &
Swivel Base with Lock

SAFETY WARNING

By its very nature, measuring shaft
speed puts you in close proximity to
spinning machinery and associated
entanglement risks. While non-contact
measurement tools are far safer, they
often involve removing guards in order
for the tool to have optical access. Take
maximum care when using any of the
measurement methods displayed in this
article. Make sure long clothing or hair
is kept well out of the way, and always
replace any guards removed.

few lines of computer code in the engine’s
ECU to calculate and display rpm.
Measuring rpm by hand can be done by
two main methods — contact and non-
contact. Contact methods involve placing
a tachometer in direct contact with the
end of a rotating shaft which involves risk
of entanglement and injury. Non-contact
tachometers are a more recent innovation
and allow rpm to be sensed by using a laser
to detect a piece of reflective tape attached
to a shaft. Apart from the improved safety,
this has the advantage that the shaft end
does not need to be accessed.
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Attach the tape to a shaft or pulley. The tape must
not cover more than half the shaft. If the shaft is
overly shiny or reflective, the tacho may not pick
up the tape and give erroneous readings. If this is
the case, simply wrap the shaft in black insulation
tape before attaching the reflective tape.

PB-24
Manual Panbrake
(S249)

0S-58 - Vertical
Oscillating Bench
Bobbin Sander

(W843) ~



FROM THE WORKSHOP SHAFT SPEED
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Set the shaft in motion. With the tacho held a 0f course, there is nothing wrong with attaching the reflective tape to the face of a shaft or pulley. Choose the
safe distance from the shaft, focus the laser dot option which allows you to measure the speed in the safest manner. As the tacho basically measures the time
on the shaft where the tape is attached. After a between optical flashes, it will become less accurate on overly slow shaft speeds. If this is the case, simply
few seconds you should get a stable rpm reading. attach two sections of reflective tape spaced 180 degrees apart and divide the rpm measurement by two.

MEASURING RPM - CONTACT

Set the shaft in motion and press the pointed

This digital tacho features both contact and adaptor into the end of the shaft. If there is no

non-contact functions for measuring rpm, and can The unit is supplied with a range of shaft adaptors centre drilling in the shaft end, you may be able
measure surface speed using the contact wheel. for contact rpm measurement, as well as a wheel to use a flat adaptor, but this is more tricky to
The use of the non-contact tacho function is for measuring surface speed. The pointed adaptor centre the tacho on the shaft and get a reading
essentially the same as outlined previously. is the one used most often. without it slipping.
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MEASURING RPM - CONTACT

Make sure the tacho is set to the contact - rpm
setting. Depress the test/measure button and the
speed should be displayed on screen.

The centre dial remains stationary when in use
and is used to zero the outer dial which rotates.
Rotate the inner dial so the raised bump lines up
with the zero bump on the outer dial. There is no
need to manually rotate the shaft to zero-in the
tool. Note the graduated scale from zero to 100
revolutions runs both clockwise and anticlockwise
to cater for different shaft rotation directions.

(continued)

There are also mechanical hand-held contact
tachometers which have the advantage of not
requiring batteries. This tachometer displays
speed on an analogue dial, with various rpm
range settings selected via a sliding switch on the
side. The reading on the face is then multiplied by
the rpm range selector.

The easiest way to use the tool is simply time a
minute with a stopwatch or a phone. Start the
timer as the rev counter is engaged with the
shaft, then disengage it when a minute is up.
Count the number of times the raised bump on
the outer dial makes a complete revolution. You
can actually do this simply by feeling it with a
finger each time it goes around.

MEASURING RPM - IGNITION PULSE

There are several generic versions of these ignition pulse sensors available, commonly known as a Tiny Tach.

A genuine Tiny Tach costs about $140, but this unit was purchased from ebay.com.au for around $20. They
use a wire tail wrapped around the ignition high-tension lead to measure a slight induced current for each
crankshaft revolution. Apart from the tacho function, they can also be hard-wired into any petrol stationary
engine, doubling as an hour meter. Tiny Tachs for diesel engines are available (around $180) which use a

small transducer attached to the injector pipe.

www.farmingahead.com.au

Some farmers may have one of these Starrett
speed indicators hanging around in a collection
of old tools. While they are a little more involved
to use, they have the advantage of effectively
averaging the shaft speed over a period of time.
The unit is basically a worm drive counting wheel
with a reduction ratio of 100:1. Make sure the
mechanism is perfectly free before use.

Now examine the dial. Based on the rotation
direction, we can see the outer dial has turned
another 10 revolutions, as it lines up with the
bump on the centre dial. As the dial made six
complete revolutions during the minute, the

shaft speed is 610rpm, which corresponds to that
measured previously with the other contact tacho.
To save time, you can measure for 30 seconds
and double the result.

Here we are using the unit to test the idle and
maximum rpm of a chainsaw. Wrap the wire tail
four turns around the ignition lead. If it doesn't
stay attached, use some insulation tape to hold
it in place.
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FROM THE WORKSHOP SHAFT SPEED

MEASURING RPM - IGNITION PULSE (continued)

Most petrol engines produce one spark per crankshaft revolution, but there

are variations for some models. A four-stroke engine with a camshaft-driven
magneto or distributor will produce a spark every second crankshaft revolution.
The tacho’s default setting is one spark per rotation, but if it needs to be
changed, hold the S1 button in for four seconds to cycle between 01 (spark plug
fires twice per revolution - rarely used), 02 (fires once per revolution) or 03
(every second revolution).

Place the tacho in a convenient location where it can be easily read. Now start
the saw or engine and measure the speed. Our idle speed (left) and maximum
rpm (right) are shown above.

MEASURING SURFACE SPEED

There are times when surface speed needs to

be measured rather than rpm. This is most often
when determining belt speed, or surface speed
for machining operations. Although it can be
easily calculated from shaft rpm, the optical/
contact tacho featured previously has a surface
speed function with output in metres per minute
or feet per minute. Select the appropriate unit
and attach the wheel supplied with the tacho.

ELECTRIC MOTORS

of PDM

4 Single Phase Induction Motor

Carefully bring the wheel into contact with the
belt, or the pulley rim if it sits flush with the belt
and depress the measure button. The belt above
is travelling at 306 metres per minute, or 306/60
= 5.1 metres per second.

TYPE ML

S HP

100 pF(I0 V)

uF( &0 V)

Alternatively, to calculate the speed from our rpm
measurement, measure the pulley diameter. So
for a 150mm pulley (0.15m diameter) turning at
608rpm, we simply multiply pulley circumference
by shaft speed, or pi x D x rpm. So 3.142 x 0.15

X 608 = 286 metres per minute, or 286/60 =

4.8 metres per second, reasonably close to the
previous measurement.

Quite often, there is no need to directly measure rpm on machinery driven by electric motors. Single-phase electric motors generally turn at about 1400rpm (most
common), or 2800rpm (less common, and mainly found on pumps) depending on how they are wound. Unless there is a variable speed control, or they are electrically
commutated (EC), their speed is set by the supply frequency which in Australia is 50 Hertz or 50 cycles per second. The speed of driven equipment through a belt drive
then can be easily calculated using the proportion of the pulley diameters. For example, a 1440rpm motor with a 150mm pulley drives a compressor with a 350mm
diameter pulley. Therefore, the compressor will turn at about 1440 x (150/350) = 617rpm.
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“Setting the standard for Quality & Value”
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CNC
Machinery

Metal
Working

FD-45

Industrial Floor Fan
¢ @450mm 3 blade design

¢ Swivels 140° inside frame
¢ 3 x fan speeds

e 165W, 240V motor =

@ |

Order Code: F026'"

SAVE $21

Sheet Metal
& Fabrication

WF-75 - Industrial Wall
Mount Fan

* @750mm 3 blade design

* 90° oscillates or fixed head

* 3 x fan speeds & head tilts 30°
 Includes wall mount bracket

® 280W, 240V motor _..

-

<>

Order Code: FO30 '

SAVE $25

Wood
Working

Workshop &
Automotive

PF-75 - Industrial
Pedestal Fan
¢ @750mm

3 blade design

90° oscillates
or fixed head

3 x fan speeds
& head tilts 120°

Adjustable height
280W, 240V motor

Order Code: F032

 ooL

SAVE $36

Lifting
Handling

Cutting
Tools

DH-30

Air Duct Hose
* @300mm x 5M

* PVC air duct

Order Code: FO51

SAVE $11.50

Machine Tool
Accessories

/%y A family
* #§ owned

LY
«» ! Australian
N business

gstablished 193,

Measuring
Equipment

AF-30 - Industrial Axial
Flow Floor Fan

e |deal for non-flammable fume
extraction

* J300mm diameter
* 60 cubic M/min
* 520W 240V motor

2900R N
CTIOPEEY,
@ A (e W

Order Code: FO50

SAVE $36

RNB40 - Nut & Blind
Riveter Set

« 130 piece kit suitable for sheet
aluminium or steel

Includes:
e Aluminium rivet nut inserts: M5,

M6, M8, M10 - (10 of each size)
Aluminium blind rivets: @3.2, @4.0,
4.8, @6.4mm (20 of each size)
Mandrel spanner

& blow

!aigﬂ‘

mould case
Order Code: NOO1

Harebarchi - Portable
Steel Fire Pit & Grill

* Precision laser cut 3.5mm steel
ready to assemble in seconds
® 484 x 484 x 305mm (L x W x H)

e 2 x vertical & 2 x interlocking
plates

e 5 x grill bar,
supports

kg‘tﬁ‘%"

Order Code: F400

SST-5L - Sausage Stuffer
Stainless Steel

¢ Food grade stainless steel
e 5 litre capacity

e 2 speed gearbox drive

¢ Removable crank handle

Order Code: F355

$297

LT-360

Hydraulic Lifter Trolley
360kg load capacity
820 x 520mm table
240-775mm table height

2 fixed & 2 swivel wheels with
brakes

Includes table
rubber mat
WEW § -
REVEASCN |
Order Code: JO51 2

J

;

SSB-20 - Stainless Steel
Island Work Bench

* Food grade stainless steel
2000 x 700 x 900mm (LxWxH)

.
e 78mm sub-frame bench top support
.

Reinforce bench top with 15mm MDF [

Order Code: F280 Wpfg
RA0 7%
O AL

UB-100 - Workshop

Manual Bar Bender "

« Flat: 100 x 5

. Sguare: 1)6(3 xn:rgmm Aa%f%%L

* Round: @18mm dia. VY1344

. In?:ft?des ad(;?t:znalla MGAL%MP
bending plates

WS
A

Sandblasting Hopper
* 19 litre hopper capacity
e Portable hopper on wheels
 Industrial —_
blast gun & hose
 Includes 1/16"
& 1/8" air jet

el
iy
Order Code: S334

Metric Carbide Tipped
Hole Saw Set

¢ 8 piece set

¢ 16, 20, 22, 25, 28, 30, 32, 35mm
« Carbide teeth

e @10mm shank

Order Code: D108

PBK-10H - Hydraulic 10T
Panel Beating Kit

e Hydraulic pump with hose

* 10 tonne long ram

® 0.5 tonne spreader ram

e Includes 11 various
attachments

RN 6’

Order Code: A366 e

Kl -—

TBRS-25
Manual Tube Bender

¢ Includes 8 formers
* 19.05 & 25.4mm square

* 09.52, @12.7, @14.29, @15.87,
@19.05, @22.22mm round

\F—&\z @1— %‘g.

Order Code: T055
NI
SCARE

SC-1800 - Industrial
Storage Cabinet

* 900 x 450 x 1800mm

¢ 150kg shelf load capacity
e 75kg drawer capacity

¢ Made from F
reinforced -

sheet metal

Order Code: T762

ESR-450

Engine Stand
* 450kg load capacity

e User friendly manual crank
engine mount plate

* Six swivel
caster wheels ’

] fold;up legs
or storing
JGEARED
AL
¢ ]
Order Code: A337 L

FAO121

TM420SDL+

Pilot Air Compressor
e 365!/min.

. Custi UITRG
L Comtron o (g

* 3hp, 240V motor

ONLINE OR INSTORE!

BECOME A
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*DELIVERED
T0 YOUR DOOR

MGT-1T
Mobile Girder Rail Gantry

e 1 tonne load capacity

* 2540-3600mm adjustable height
® 2300mm clearance inside frame
* Swivel wheels with brake

VIEW AND PUYRCHASE THESE ITEMS OMLINE AT
www.machineryhouse.com.au/FA0121

SYDNEY
(02) 9890 9111

BRISBANE
(07) 3715 2200

PERTH

(08) 9373 9999

MELBOURNE
(03) 9212 4422

1/2 Windsor Rd, Northmead 625 Boundary Rd, Coopers Plains 11 Valentine St, Kewdale 4 Abbotts Rd, Dandenong

iy

\ \ \ \ \ \ \

Spegifications &Prices-arg-subject-to change-withoyt notificatiqn. All prices include-GST-aqd valid uniil 17-02-24

01_FA_180121




	24-28 Workshop

