Placing the Sensor on the Watch

Finally, release the sensor by sightly lifing
the knob A and then lowering it unil it rests
on the watch. The LED sensor shows when
the watch is corecty placed.

3.7.2 PROGRAM SELECTION
Select the program with which the watch is to
be tested from the main menu by using the
A ¥ buttons.

Figure 6

‘and then during the build up of the vacuum:

[ 5 bar
Air bar

The actual value appears in place of -x.x unti the programmed vacuum s attained.
Thefist measurement i begun once his vacuum has been achieed. Meanwhie the dilay shons
the

curred by the watch, thus:

The watch undergoes some further deformation aher the vaum has ben ataved.An sishton
during the stabilzation time (min g is

Example:  Program P1 - first test with a vacuum value of -0.5 bar, next test with a 3 bar
pressure.

Lower the measuring chamber once the watch has been positioned and the yellow LED sensor has
been illuminated.

Lowering ALC 2000 Cover

Figure 7
ALC 2000 Closed Position

It will be automaticall locked and the folowing display appears for a few seconds:

P
Locking the chamber

5 bar

The measurement begins once the deformation is stable or the stabilization time (max. 60 s) has
elapsed. The unit determines the measurement time automatically in our example (from 10 to max.
300 s). The count-down of the measurement time and the measured change in the deformation are
displayed, thus:

T = Thermal, i.e. a wrong measurement may occur due to a therma influence ( just before testing, the
watch was worn for a longer time). The test will be repeated (without stabilization time) if the
measurement is rejected. The T will not be displayed anymore. This test mode i only used for the
firsttest under vacuum.

The deformaton s inceasd by 0. nzu at the md M the measurement period in ou example. The
green LED " 1* y

P -05bar 3
Test1 okay +1.8%

1fa printer is connected, the resut of the fis testwill b prnted out after the second tet has been
finished. The pressure for s buit 3

[
Air

The actual value appears in place of -xx until the specified value is reached.
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P 306 3
Stabilzing REY

The watch undergoes some futher deformation after the pressure has been attined. An evaluaton

38
381 Powes FauRe
A momentary power interruption has occurred. Switch the it off

Fower faure
Switch Off

incresingredocing a it
The measurement begins once the deformation is stable or the sabiizaton time (max. 60 5) has
elapsed. The unit determines the measurement time automaticlly in our example (fom 10 to max.
300 5. The countdow of the measurement tine and the measured change in the deformation are:

382 Cuamaea noT cuosed
The chamber hasre opened. No automatic locing has taken place.

= ]

o0 o Chanibes ot dosed

Messung o0y

ciose y i farly s0 hat
T The  engage proper.

geen €D 1

Tt ooy T 283 Cumssmorvonr

Tew o et g pressure o acum s s ben et

we 1 prter s conected. The st T
ot

Remarkc -

canbe swichedono f seechapte 32.3, page 10
1 you press the escape button the LED's remain unchanged but the islay changs to show the
rogram hat s jus een s i urexample:

Check the seaing ring and the contact surface of the chamber for leanlines and wipe ciean 35

[ Autof1. 0% Sind 3.8.4 SENsOR OUT OF RANGE
051306 > Pn :
remedy. essaemen Fopped
Semoroutof g
.+ nowtchis psent
= theseor s not made comtact with the wch
© e snsor may hvebeen rssd oo rd et hewatch
p sensor
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3.8.5 No AIR/ NO VACUUM
The chamber opens again after having been closed.

No air/ no vacuum
Too little or no pressure s present. The vacuum or the pressure for the measurement canot be
produced. Check to ensure that the compressed air connection s sound, that the compressor is
switched on and that the valve on the reservor i open. The message No vacuum can also appear if
You attempt to use a compressor without a reservoir.

3.8.6 THE CHAMBER REMAINS CLOSED

Because of an electrical hanical defect, the chamber remains closed.

Motor |

Switch Off
By means of an emergency unlock mechanism the chamber can be opened manually. Proceed as
follows:

1. First the equipment must be switched off by means of the mains
switch 110, The remaining ai pressure i the chamber willbe eleased.

2. An opening is located to the left side of the wooden frame. Remove the cover. Then you can
open the chamber while, by means of a screwdriver, you turm the screw head of the emergency

3. Check the cleanness of the seal. If necessary, remove the seal from the basic plate. Clean it
carefully as wel as the surface on the bottom side of the chamber and the seal groove on the
basic plate by means of a smooth and dry cloth.

Please consult our After-Sales Service at our Head Office or our Agency, if you cannot eliminate the
defect by taking these measures.

Caution:
Equipmer jous seres

ot been equipped vith gency unlock mechanism.

In this case do not try to break open the chamber by means of a screwdriver or a
similar tool !

Please consult our After-Sales Service at our Head Office or our Agency.

4 INTERPRETATION OF RESULTS
411 BIG LEAKAGE
1fthe test pressure is higher than 1.0 bar,then following message appears:

Big leakage of not
compressible watch

1fthe deformation s less than 1.5um after the pressure has been applied then the watch either has a
large leak that rapidly equalizes the pressure, or it is 50 hard that it is insufficiently deformed by the
applied pressure.

Should this happen, try testing the watch by selecting Hard in the menu Case analysis.

1 the testpressure islower than 1.0 bar, then following message appears:
Lower pressure
Deformation too small

Detection of an
ortant leak:

4.1.2 IMPORTANT LEAKAGE

has asizable leak, there is a considerable

The watch deforms as the pressure is applied but, because
def relief. ion relic 15% per second.

4.1.3 TesT 1(2) REJECTED -X.X%
Test 1(2) ejected %
A certain amount of

N duing . .
deformation relief is measured during the measurement time. The amount of this relief s, however,
greater than the programmed deformation limit.
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4.1.4 TesT1(2) okAY £ XX %

Test 1(2) okay +xx%

The watch deforms normally during the pressure increase and stabilization period. A small amount of
deformation elif is measured during the measurement time. The amount of this relef i less than the
programmed deformation limit.

Timit refers time of 60 seconds.

4.1.5 TEST1(2) OKAY / REJECTED ? £ X.X.
Following display appears if you test with a fix selected measuring time which is to short for an

accurate measurement:

Test 1(2) okayrejected 7 =

and the yellow LED 1 or 11 lights up.

5 TECHNICAL DESCRIPTION

5.1 MEASUREMENT PRINCIPLE
The ALC 2000 checks the water-tight seal on watches
by means of the deformation princple. The watch to be
tested is clamped into a highly sensitive path
‘measurement system that continuously measures and
‘monitors the thickness of the watch. Having closed the
measurement chamber, the watch is subjected o a
specified, programmable test pressure. The watch is
lightly compressed by this pressure.

The amount of deformation remains constant while a
constant pressure is applied provided the watch is
watertight I the case of an imperfect seal, the ar that
leaks into the watch causes an  intemal pressure
equalization which allows the watch case to tend back
towards ts original thickness.

S
i Cow [
A

PRESSURE

wRif

VACUUM

A microprocessor measurement system evaluates the
in the amount of deformation according to
specified rteria

5.2 SEAL CRITERION

The ALC 2000 measures the deformation incurred by the watch as the test pressure is applied and
then decompressed during the measurement period. The rate at which the deformation relaxes
provides a measure of the leak rate into the watch.

The ALC 2000 calculates the relaxation as a percentage of the iitial deformation as measured over a
period of 1 minute. The percentage of deformation relief that results from a particular size of leak
depends on the test pressure applied. The percentage value is always referred back to a pressure of
2 bar so that comparative results can be obtained irrespective of the test pressure applied. The true
restltis uitably converted if the test pressure is not 2 bar.
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Deformation limit - A Definition

A vatch with

theoreically, duing various
ot howew, e s of i

The citrion for the decilon watertightlesky” s
is set at 1% per minute for the d programs, referred back to a pressure of 2
o et ing betwen 05% "ind o an e aiecd fo cmtomapednc
programs.

nger

0 onmotbe
st soce sch 3 et coud e o e el i o he nion o e
measuremens obi

5.3 INTERPRETATION OF THE RESULTS.

s xonmended o condct 3 ok et an et at both a lower and a iger pressure), v 3
fepellonof 3 measareman f e sam peesre canpoce Al ks i e s of
opring o chage i mchoical delomatons.

5.4 RELATIONSHI T0 THE ISO STANDARO

The 150 2281 Standard species that a watch qualfie as being watetight i less than 50 pg of air
lowsnto the asing per minute under a tet pressure of 2 bar.

The weight of the i that feaks ino 2 watch cannot be measured directly i @ water ressant test
howe

goodipoorindicaion.

relationship between th ait that eaks i and the deformatio rele,

interal volume) and a test pressure of
o dtormtion it o 5 o e,

pessremant et

umdm.

Thevalueis I the case of a medium sized wistwatch (1300 mn3 fee
i 2 ba; bar, 3 leak rate of 50 g air per minute corresponds 1o
pondingly converte fo other measurement conitons.
Standacd)it The IS0 2281 Standard does
per minute applies 10 al watches irespective of thei size. The ALC 00 oty ks e

- . 1f the volume s

b BeSAeencins: e n st o e 150 Saodar) then e deformaton ekt ut e proganes
A negatve percentage vaue means that the deformation has relaxed, This the

small
g tes in the measurement being

532 Posmve pencenTaGe
A postive percentage value means thatthe deformation has nceased sighty st furthe ahe the

i The
amoun o i tha flows through acetin sz of lak depends o the tet presute. The ALC 2000

12
test pressure. I practice, however,the magritude of aeak s often argely dependent o the pressure

that s, the conies o s ighty e the s s bn pped rdany
setles 10 2 tablestate afer a priod of time. The stbization time shoud not be made aivarly

ymm oty e mesrmnt e b 3 s v vith 2 e oo
measurement i not affected by small pasiive values for the deformatio. N

2 smal leak and make the

essement e i 30 s . rcomnended o S e agai sice the plastic

Remark

Bearing the above e in i, 3 watr et et ui he ALC 2000 o be
made in keeping wwh e 150 Standard and the resuls wil be largly in agreement Si

Sonior, v 00%

agreement can however be guaranteed.
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6 MEASUREMENTS

6.1 MEASUREMENT PROCEDURE

[

Aninitial value for the deformation is measured once the test chamber has been losed. This value is
then taken as the zero point for the measurement of the deformation itself.

1 DEFORMATION INITIAL VALUE

6.1.2 PRESSURE BUILD-
Once the deformation zero point has been determined, an inlet valve opens and air flows into the
measurement chamber. The pressure is shown continuously on a LCD display. The inlet valve closes as
so0n as a pressure of about 5% over the nominal level has been achieved. This over-pressure is
i inks slightly due 1
y o

6.1.3 StasizaTion

Most watches exhibit a plastic characteristic to some extent or another, that is, the deformation
continues to increase slightly after the pressure has been applied and only settles o a stable state
after a period of time. The increase in the deformation can disguise a small amount of leakage so no
precise measurement is posible during this time. The deformation is shown continuously on the
display during the stabiization per

6.1.4 MINIMUM AND MAXIMUM

The stabilization period is automatically terminated once a maximum deformation has been deter-
mined or when the increase drops to below 0.03 ym per second. The minimum stabilization period is
10 s for measurements under pressure and 30 s for measurements under vacuum. The maximum cor-
responds to the chosen measure-ment time or 60  in the case of automatic measurement time selec-
tion. The elapse of the stabilization period is shown on the display.

6.1.5 PRESSURE CHANGES

The pressure is also not stable during the initial phase. The air is warmed during the compression
slagn and then cools down again to the ambient temperature.

also affects
Elle(ts on the deformation caused by pressure changes e aulnmall(ally compensted by the ALC
2000 so that

The deformation relie

is also monitored during the stabiization period albeit according 1o a less
that i i

If a sizable leak has already been detected during the stabilization phase, the measurement is
terminated and the message Large leak detected is displaye

6.1.6 MEASUREMENT

At the beginning of a measurement, the latest deformation value taken is stored as the new zero-
point. The deviation from this value s then shown on the display during the measurement.

The ALC 2000 can automatically calculate the minimum time necessary in order to obtain a reizble
measurement. The measurement time is determined by the limited resolution and stabilty of the
deformation measurement. A smaller deformation or a more severe crerion concering the water
resistant necessitates a correspondingly longer measurement time. The elapse of the measurement
period i shown by a down-counter on the display.

A fixed measurement time can also be specified in customer-programs. If the programmed, fixed
measurement time i too short the result obtained wil be unreliable. Such a situation i indicated by a
question mark being placed beside the result and the goodipoor indicator lighting up yellow.

n the case of a leaky watch the measurement s broken off as soon as a relef of the deformation is
detected that corresponds the seal critrion.

At the end of the measurement, the change in the deformation is shown on the display as a percen-
tage relative to a measurement time of 60 seconds and a pressure of 2 bar.

6.1.7 PRESSURE RELEASE
The pressure is released at the conclusion or following a termination of a measurement and the
chamber opens automaticaly.

1fa large leak has been detected during a test the pressure i reduced slowly in steps 5o that any over-
pressure in the watch casing can be equalized and hence prevent damage to the watch.
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7 APPENDIX

7.1 TYPICAL DEFORMATION CURVES

741 IDEAL CASE

Deformation Pressure
Prossure curve

Maximum deformation
Deformation curve for the watch

Deformatiom it

1 T
Prossure  Prassuro Measurement

Boldup  stabisation

After the pressure has stabilzed within the chamber, the watch deformation remains unchanged for
the duration of the measurement period > The watch is okay

7.2 TEST1(2) OKAY = XX%
Deformation Pressure
Pressure cuve

Haximm
celomaten Dotomation it
Ootomaton cure for e wath ——+—1

Detoamaton
ot
negaine

Time

Prossure | Prossure Measurement T
buildup  stabitsaton

The watch devmms nom\alby during the pressure increase and stabilization period. A small amount of

713 VEsX‘mnlnuZ REJECTED.

tain amount of
mmaion i mesaned duing the measurement e, Th amoun of s el s greter than
the programmed deformation lmit

Deformation Pressure

Prossure cuve

[Maximum aofomation

Ooformaton it
Deformatoh curve for the watch —

‘Detomaton|
el

Time

[T — [r— T

buidup  stabiisaton

7.1.4 IMPORTANT LEAKAGE
The watch deforms as the pressure is applied but, because it has a sizable leak, there is a considerable
amount of deformation relief. The deformation relief exceeds 15% per second.

Deformation Pressure

N\

r~d

Pressure curve

wmwmm thewatcn

e amountof ths elef s less than the T e |
programmed ddmmaunn limit. bukgup  slabiisation
The value for the deformation it refers to a measurement time of 60 seconds and is calculated as
follows: scc)*
N . Importanteakage s ndcated f: A0S0 g5
Pai ) < K* Def limit 3 Test 12) okay fax_deformation
eformation® Measurement_time
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7.1.5 BIG LEAKAGE

The watch does not deform when a pressure or a vacuum is applied. There are two possibities for
this kind of result

+ The watch has a large leak 5o that air flows quickly into or out of the casing and the pressure

ide and outside is the same. No deformation can hence be measured ater the stabilization
time.

« The watch is very solidly made and so does not deform (test pressure t00 low)

N\ [
Tme
Prossure | Pressure T
e e,
7.1.6 DEFORMATION RELIEF IN PLASTIC WATCHES
. Pasae
—
[R—
———
| 4
for the walch et
} Tine
AU U S —

buoup  stabilsalon  delormaton

When a watch exhibi further after the test pressure
has been reached), the unit waits for the maximum deformation to be reached after the stabilzation
period before the measurement is begun. The decision whether to dlassify the watch as okay or
reected is as described on page 29.

7.2 TABLE OF PRESSURES

Table with the forces which are transmitted from the inside (est under vacuu) and from the outside
(test under pressure) to the glass and to the back of the watches.

The forces are calculated with the following formula: Force = P x 1.02x R2 x
Test Test i Test nsi
under | 10 the glass and under | o the glass and under | 10 the glass and
vacwum | back for 30 vacoum | back for 0 25 vacuum | back for 0 20
(bar) m (bar) mm (bar)
(kg) (kg (ks
144 1.00 02 060
216 X .50 03 06
288 200 04 F
360 250 05
433 300 06
505 350 07
577 01 08
Test Force from Test Force from Test Force fom
under | outside to the under | outside to the under | outside to the
pressure | glass and back pressure | glass and back pressure | glass and back
for 0 20mm

(bar) | for 0 30mm for 0 25mm (bar)
[

5007

(1 bar = 1.02 kglem?)
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7.3 VACUUM IN DEPENDENCE ON THE ALTITUDE

The generated vacuum can reach max. 85% of the environment pressure. Following typical values
result:

8 TECHNICAL DATA

Measurement princij
« Analysis of the deformation of the atch casing under pressure and/or vacuum.

In practical operation and in dependence on the barometric pressure the obained vacuum may vary a
litte.

Altitude Absolute Pressure. Maximum Vacuum Fully
om 1.01 bar -0.85 bar 1 Fixed

500m (1640 feet) 0.95 bar -0.81 bar « Fixed test with vacuum and pressure: -0.2 /2.0 bar.

1000m_(3281 feet) 0.90 bar -0.76 bar :

1500 mi021 et (] 20,72 bae D oot it et presuesandtining The it tleances o goodipoor evaluations
2000 m_(6562 feet) 079 bar -0.68 bar e et - ing wi st nd

Vacuum and pressure

+ Selectable vacuums from 0.2 to-0.8 bar in steps of 0.1 bar.

+  Selectable pressures from 0.2 to 1.0 bar in steps of 0.1 bar, from 1.0 to 2.0 bar in steps of 0.2 bar,
from 2.0t0 5.0 bar in steps of 05 bar and from 5.0 to 10 bar n steps of 1.0 bar.

Measurement times.
« Automatic determination of the minimum test time necessary or via manual input from 10 s to
3005,

Stabilization time
tomatic transfer from the stabilzation phase to the measurement phase once the necessary
stabiliy has been achieved.

De'onnallon measuremem

m 0.0 to 999.0
. 001099 m (during
« Internal resolution: 0.03 pm.

Evaluation and display
Automatic tighteaky evaluation.
‘Good/poor indication by two-colored LED's.
LCD:ndicton of proerwalchandsesorposioning.
\ test pressure, stabil

detected.

Imm
The citeria for the good/poor evaluation (water-tightness tolerance) correspond closely to the IS0
and NIHS standards for waterproof watches.
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Special features
‘Automatic closure of the chamber by a motor.
Automatic opening of the chamber.

. n o printout

© 85232 port o comect B for tatisics, s o renoe ol

+ Textdisplay in a choice of  languages

+ Only 4 operating buttons for al the functions.

+ Programs remain stored in the event of a power failure.

+ Hitech leconics with a 16-it ml:lopm(tsm

« Sensor with quick f casing, with and withe p

Casing

frame, scratch proo back and base-plate.

+ Castaluminum chamber.
+ Dimensions: 32 x 23 x21.5 cm (d x wxh).
. Weight 6.4 kg.

Compressor connection

« Adjustable for use of a compressor with or without an air reservoir or for use of an existing
compressed air hose.

« Switched mains outlet for the connection of a compressor.

Compressed air connection
« Maximum input pressure: 11 bar.

Mains
+ Selectable input voltage: 115 /230 V-~. Power consumption without compressor: 15 VA.

Declaration of conformity

« The equipment s in conformity with the following EC-Directives:
891336/EWG c
EN 501111991 Emissions
ENS0082-1:1992  Immunty, public environments
ENS0082:2:1995  Immunity,industry

TI2IEWG Low voltage directive
EN61010:1993 Electrical safety
B9I392/EWG Machinery
EN292:1991

Patents

+ The equipment i potected by several patents.

9 ACCESSORIES

Printer CITIZEN CBM 910 (no graphic interface), available for 230 V~ or 115 V~.
rinter CITIZEN iDP 562 graphic interface, available for 230 V-~ or 115 V-

Prnter Switchbox for connection of 2 equipment o the printer iDP

Compressor JunAir M with stainless ai reservoir 9.5 1. ressure: 11 bar, available for
230V~ 0r 115 V=,

0-Ring for test chambre.

Statistcs Software inc. card for PC and cable set.

10 MAINTENANCE

10.1 CLeaning

ALC 2000
Cleaning: remove the seal from the basic plae. Clean carefully from time to time the seal, the
surface on the bottom side of the chamber and the seal grove on the basic plate by means of a
smooth and dry cloth.

Compressor JunAir 6-M
Ol level:check the ol level once a week. The oillevel must be visible i the glass.

Removing moisture: blow down the reservoi at least once a week. Close cock tightly after-
wards. Please consult the enclosed User's Manual for further information.

Please consult the manual that goes with it if you are using another type of compressor.

For any questions please contact the customer service department at our head office or one of our
representatives.

10.2 CauBRATION

We recommend that the instrument should be calibrated and checked once a year to guarantee its
measuring accuracy.

Please contact the customer service department at our head office or one of our representatives.
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