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1.0 OVERVIEW

The CHECK-LINE® BTM-400PLUS Belt Tension Meter is an electronic measuring
instrument that precisely measures the static tension or natural frequency of fat, V-,
cog o toothed belts of rubber, leather, fabric, plastic and composite materials—at

stands

The BTM-40PLUS consists of a gauge hody and two (2) separate sensor probes that
cmit and receive a pulsed, ruby-red beam of light. One probe is a detachable type,

best for one-handed operation, and the other is a hand-held, cable-connected type, for
aceess o hard-to-reach and “small-window™ measuring locations, Aller i

belt characteristics have heen entered into the gauge’s microprocessor, amd a section of

the belt has been caused w vibrate, the probe is brought close 1o the vibrating beli.

The reflected light signal is then fed into the gauge's microprocessor which converts it
into a pre-selected reading of cither Belt Vibration Frequency (Hz) or Belt Tension
(Newtons (N) or Pounds Force (1D,

Note: Where only Belt Vibration Frequency (Hz) is of interest, belt characteristics
need not be entered into the microprocessor.

Figure 1. Complete BEM-300PLUS Outfit
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10.0 TyeicaL BELT DENSITIES

Ribbed V-beits PJ = 0082 PL = 0320

PM = 1,100 Kg/m pér 10 ribs.

5PZ = 0.074 SPA = 0,123

5PB =0.185 SPGC = 0.377 kg/m par beit

10 = 0.064 13=0.109

17 = 0,196 20 = 0266

22 =0.324 25 = 0420

32 = 0.668 40 = 0.958 fegm par balt
Pawer belts SPZ = 0.120 SPA » 0,188

SPE = 0261 SPC = 0.555 g/ por rib

W - 0920 SVMEJ = 0252

BVIREJ = 0,603 kg/m per rib
Polyurethane iootied T25=0.015 TS5 =0024

T 10 = 0.048 T 20 = 0.084 lg/m per 10 mm width

AT 3 = 0,023 AT 5 = 0.034

kg/m per 10 mm width

11.0 SPECIFICATIONS

Measuring range 10— 400 He
Digital sampling error < 1%
Indication error + | He
Total error < 5%

Nominal temp. G8 F (20°C)

S0 122°F (10 10 50 °C)

2310 138 °F (=5 12 70 °C)

Flastic (ABS)

305 k6.5 x 147 in (80 x 165 x 37mm)

39N (1.2 m) overall

Operating temp.
Max. storage temp.
Gauge body material
Dimensions, body*
Probe cable length
Dimensions, case BOin x 7000 x 2.0 in(226 x 178 x 50mm)
Display 2-line LCD, 16 charfline

Languages German, English, French, nish,
Portugese, Danish, Swed
300 (10 m)

10 kg/m

alian, Sy

Free span length, max.
Belt density, max.
Power supply 9 volt alkaline battery
* Includes detachable type probe.

Nate: All specificarions subject 1o change without notice.
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2.0

INTRODUCTION

A belvdrive achieves its maximum lifetime and effic

1. It is properly configured and rated for the appl 1.

2. The belt is wnsioned 1o the manulacturers recommended tension.

he pulleys are perfectly aligned.

The CHECK-LINE® BTM-4(KIPLUS Bell Tension Meter affords the user an e
reliable method for aceuriely measuring the wension ina belt system at standstill,

OPERATING PRINCIPLE

When the Free Span™ of a belt is plucked. tapped or struck. it will vibrate at a
[requency known as ils “natural” fregqueney. e value of which depends on the
isting tension in and the total mass of the Free Belt Span. according to the
following relationship:

f =‘\I I/4dL2 or T = 4dL2f?

whure

= Natural frequency of the Free Belt Span (He)

T = belt (N or b))

d = (ka/m or 1h/it)

L* = Length of the Free Belt Span (m or (1), which vibrates when siruck.

* For defimtion of Free Span, refer 1o 4.2 and Figure 2.

The o and L paramete + fixed in the design of the bell, while the “natural™
Irequency (1) varies with the applicd Bell Tension (T). The BTM-400PLUS picks

up the vibration frequency of the Free Belt Span and displays it, or the corresponding
belt tension, on the instrument’s LCD display panel.

an. Finnish



4.0 PRELIMINARY COMPUTATIONS 9.0 BATTERY INsTALLATION & REPLAGEMENT

Before beginning the measurement process, the following parameters must be The BTM gauge is shipped with a 9-volt DC o
determined. As previously noted, the Belt Density (d) and Length of Free Belt Span when the display shows LOW BAT, proce
(L) are fixed for any particular on. The belt and pulley manufaciarer or sup-
plier can usually supply those parameters, Refer to chart in 10.0, for typical densitics.
I1 this information is not readily available, proceed w determine them, as follows:

aline battery. To install 1w, or replace
follows:

. Turn the gauge over. Using your forefinger press down on the battery
compartment latch, located just above the belt clip. Pull the battery
ment cover towards you and ofl.

ta

- Install the new b

4.1 Belt Density (d = ka/m or Ib/ft)

v bei

sure thal the terminals are completely attached.

3. Replace the cover by inserting the two plastic 1abs into the slots at the base

Weigh the entire belt 1o determine kg or 1b. ¥ X . .
of the compartment and press forward until the latch clicks shut.

1.
2. Measure the developed length of the entire belt, in meters or feet.
A Calewlate d = kgfm or 1.

4.2 Length of Free Belt Span (L)
l.

measure L.

the bell segment that will

where the belt contacts opposite pulley wheels o

OR

ra

- Caleulate L, using the following Tormula:

Belt Cli
L=VC2 - (DI - D2)2]2 P

where
L = Free Span le (m or fect) Cover
C = Cenler-to-¢ (ee) distance between pulley centers.

pulley, P1
ller pulley. P2,

All dimensions ave in meters (m) or feet (ft).

Plastic tabs

Figure 3. Measuring Free Belt Span (L)

9-volt Battery

8.0 TROUBLESHOOTING 5.0 PreparING THE Gauck For Use
Measurement deviations of up to £ 10% for several measurements taken on the same NOTE: Prior to first time use, install a new 9-volt DC alkaling battery, as shown in
drive belt are, as a rule, not caused by a measurement error or fault in the unit. In most Section 9.4, page 9.
cascs, measurement deviations are due to the mechanical wlerances of the dove sys-
tems. 10 no measurement results are displayed despite careful preparations, tis may 5.1 Selecting the Language

be due 1o one of the following two reasons:

1. Press ON/OFF key to tum power OM. The soltware version number appears,

1. The drive belt vil helow the mini limit of 10 He. Ferllomwved by Measurenent Units frequ. [Ha b or tens, [N] and menu = enter.

Remedy 2. Press ENTER 4'_-| and then DOWN va ONCE. umil display reads

Tighten the belt or, il the Free Span length is very long and open, support sprachwahl (language), eic. If comect, exil the program by pressing

the belt in order to shorten the length. Enter the shorter Free Span belt the. ON/OFF key. If not, proceed.

length (L) before repeating rement. 3. Press ENTER <:"] . Display will show currem language selection (flashing).
2. FEither no or low o g values are displayed despite the drive belt 4. Press UP ﬂ and DOWN (,L keys 1o scroll w the desired Jan,

being correctly ¢ ned. 5. Press ENTER <:_J'| oy secepl.

R v

' 6. Press ONOFT o uen power OFF,
It may be that the light from the measuring probe is not sufficiently

The selected language will be retained in memory. Tor change the language.

reflected. To improve reflection., affix a picee of light-colored reflective tape repeat this procedure.

1o the belt or slightly meisten the belt al the

easuring ponl.

5.2 Setting The Measurement Units

. Press ONJOFF key to turm power ON. Displ
Trequ. [Hz| or tens. [N]), depending on L

¢ will show: V 8.0 and then
elting

nter.

T,

vl menn

I setting is CORREC
proceed:
. Press ENTER Q:n . Display reads display Hz/N/BT
. Press ENTER <ﬂ . Flashing display now reads,
MNoor I ).

= ner Turdher action s required. [F INCORRE

display in He or display Ten:

4. Press DOWN 5 Display will now start flashing. showing the
other units (Hz or N/IbD),
5. Press ENTER Cﬂ to accepl the fasfing units of measurement

Hz or N/, Display now shows display Hz/N/bf
6, Press ONJOFF key o tum power off,

5.3 Setting The Engineering Units (International or U.5.)

1. Press ONJOFF ey 1o tum power ON. Display shows menu = enter.
Press ENTER ] once and then DOWN Il TWICE until display reads
SI/US,

- Press ENTER Q{ - Display will show current engineering units selection.

= W

. Press UP ﬁ} and DOWN Ilf keys 1o scroll to the desired engineering units,
either International (S or U.S,

. Pross ENTER <i' 1o secepl.

w

. Press ONJOFE key to tam the power off.



6.0 MENU STRUCTURE

sat free span langth
ARROW

‘et belt density uaing
ARROW UPDOWN

=
softwareversion
display
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successiul
‘when bal. vohage
=BV

. ) [

®

7.0 MEeAasURING PROCEDURE

WARNING: All measurements and adjustments must be made with

=]

s

5.

the belt at a standstill.

- Switch on the BTM-400PLUS by pressing the ON/OFF pad key.

Check that the belt density (kg/m or Ib/ft] and Free Belt Span (L) settings
for the belt involved have been entered into the microprocessor by pressing
the corresponding pad keys. When the key is pressed, the display will flash
the last value of the parameter selected. If correct, press ENTER <= 1o
confirm the s press the UP 1} or DOWN 4} key to adjust
to the correct value, then press ENTER ¢[| 1o aceept revised value.

. Tap or pluck the drive belt at the middle of the Free Belt Span so that it

begins to vibrate. Hold the sensor probe approximately at the center of
the L span. and at a distance of 3 to 20 mm above the bell, with its light
directed Lo the belt. Refer fo Figure 3. Readings will appear on the display
ssful measurement is acknowledged by
m Cprocess busy” appears on the displ

acoustic signal and the

The measured value is displayed in Hz or N/BE as pre-selected.

NOTE: If frequency (Ha) alone is of interest, disregard step 2, above.

Figure 4. Measuring Free Belt
Vibration Frequency
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Figure 5. Keypad



