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BETTER VACUUM SYSTEMS FOR BETTER COMPOSITES

Vacuum systems for tough times

Recognizing that now is not the
time for expensive bells and
whistles, our recent focus has

Composites industry super sucker!
Vacmobile SVM series coming soon...
See page 4

In this issue

Composite training

FEDEX makes the world
small for Vacmobiles.

Vacmobile 20/2—better
than ever

New modular SVM series

Database for surplus
Vacmobile 20/2’s

Pump service reminder

Vacman’s tip of the
month -
Absolute pressure

RT19 modular resin trap

About Vacmobiles.com

N

~

been on developing simple

and reliable vacuum systems
which deliver high quality
vacuum for compos-
ites applications with-
out fuss and at rea-
sonable cost. For
2010, the 20/2 vac-
uum system we intro-
duced in 2007 has
been toughened up
and made even easier
to use. We are also
close to releasing a
modular family of
bigger brothers for
the 20/2 — called the
SVM Our
RT19 resin trap is
going modular, too.
With the release of
the SVM series and
the modular RT19
resin trap, we will be

series.

able to offer an unsurpassed
range of heavy duty vacuum
equipment which will meet
virtually any vacuum need in
composites without having
to buy more than is required
to do the job.

More choices for RT19
resin trap. See page 8
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Win an absolute
gauge!

Our big new machines are
called the SVM series. Cor-
rectly guess what the initials
SVM stand for and go in the
draw to win an absolute
pressure gauge - a very use-
ful tool if you are serious

about vacuum. Entries
close on 6 August 2010.
Email your entries to

info@vacmobiles.com

Vacman’s tip of
the month
See page 7

Better training for better quality and more profitable composites

When seen on U-Tube, the
infusion of small flat panels
using a converted refrigera-
tion compressor and an un-
shielded glass jar for a resin
trap looks deceptively sim-
ple (and dangerous!). In the
real world of commercial
composites, the process isn’t
that simple and many details
must be correctly imple-
mented before the bag can

be stripped from a void-free
part, with minimal resin
wastage, no rework and defi-
nitely without injuries from
imploding resin traps! Get-
ting the details right either
takes experience or training
and even the experienced
usually benefit from being
exposed to new materials,
equipment and methods in
the rapidly evolving com-

posites industry. With the
aim of improving the vac-
uum processes in compos-
ites, we asked Chris Rose of
Island Composites to present
his views on training. Chris
specializes in introducing
composite processes to large
scale manufacturing facili-
ties and his comments may
be found on page 2.
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Better training for better quality and more profitable composites
By Chris Rose, Island Composites

For over 25 years I have
worked within the compos-
ites industry globally. For
the past 10 years I have spe-
cialised in technology trans-
fers for companies such as
GE Wind Energy and deliv-
ered training programs for
the manufacture of wind
turbine blades. Over the past
5 years the wind industry has
grown considerably. Train-
ing has been a critical part of
the industry’s development,
as blade manufacturers have
commenced operations in
regions where the compos-
ites industry has not existed
previously. Large buildings
taking up quarter mile blocks
are evident in areas of the
USA from the Dakota’s
through Iowa and Nebraska
to name just a few states.
These start-ups grow
quickly. Within 18 months
up to 500 staff can be em-
ployed working 3 shifts,
seven days a week to keep
up with blade demand. In
areas new to composites the
training of new staff must be
a key part of the start-up
process. At companies such
as MFG (Gainesville, Texas
and Aberdeen, South Da-
kota), internal trainers have
been assisted by independent
companies such as my own,
as independent trainers can
often add fresh insights to
the training process. Com-
posite understanding can
start with a basic introduc-
tion to fibreglass, cores and
resin and how the materials
may be integrated to form
the light weight structural
product necessary for large
scale wind blades. My
course progresses onto cor-
rect material handling and
placement and the use of
resin  and  consumables.
Hands on infusion and wet-
lay-up follow, along with
basic composite repair. Pro-
gression is quick from mak-

ing test panels through to
full size production blades —
typically 40 metres (131°) in
length. In my view, training
should not stop with the
hands-on staff. Special at-
tention needs to be given to
QC/QA and engineering, as
a practical understanding of
composites cannot always be
gained by reading literature
and undertaking degrees! A
typical in-house training
program covers:
e Material handling

¢ Infusion and bonding
¢ Trim and finish

e Coatings

¢ Quality inspection

e Basic and advanced

repairs

¢ Production write—ups

e Engineering and pro-

duction support.

On a green-fields site, such
a training program can be
expected to take about 3
months, with some further
time required to develop
additional specialist hands-
on skills such as trimming
and complex repairs. Given
good communication be-
tween the trainer and the
company, the training pro-
gram provides a good oppor-
tunity for the performance of
key staff, such as leading
hands and shift supervisors,
to be independently as-
sessed. Training can also
cover important areas such
as the hazards specific to the
materials used and general
health and safety in a com-
posite manufacturing facil-
ity. Unless a start-up com-
pany already has consider-
able in-house composites
manufacturing  experience,
the employment of an inde-
pendent trainer should be
considered prior to start-up
so that advice can be sought
on areas such plant layout
and equipment selection.

A
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The writer, Christopher Rose, appears third from left.
Photograph courtesy of the Molded Fiber Glass Companies,

USA.

From wide ranging experi-
ence a good trainer will
know what works and what
doesn’t! As examples, two
critical equipment selection
areas from my personal ex-
perience have been vacuum
systems and dust contain-
ment. These items of equip-
ment must be robust, user
friendly and completely de-
pendable when making high
value parts. For these criti-
cal areas, I would recom-
mend Vacmobile vacuum
infusion systems (of course!
Editor) and Nederman dust
extraction equipment. Both
manufacturers have shown
durability and consistency of

quality over many years.

From aerospace to marine
and wind energy, I am con-
vinced that pre-start-up ad-
vice, followed by structured
training is a cost effective
way to avoid the high cost of
scrap parts and to signifi-
cantly shorten the ramp-up
time to full production. This
applies to both green-field
start-ups and  transitions
from wet-lay to infusion. In-
house structured training
programs will reduce manu-
facturing costs, improve
quality, reduce product li-
ability costs and deliver im-
proved health and safety for
the workforce.

/

For more information, contact:
www.island-composites.com

www.moldedfiberglass.com

www.nederman.com

-

“Luck is what happens when preparation meets opportunity.”
Seneca—Roman Philosopher
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R2D2 now making
composites in over
30 countries

More than one of our cus-
tomers around the world
refers to his Vacmobile 20/2
as R2D2. We are not quite
sure what the connection is,
but we assume they find
their 20/2 a useful little fel-
low to have around! Any-
way we are pleased to report
R2D2’s, sorry
Vacmobile 20/2’s, are now

that our

in use in more than 30 coun-
tries. Since we didn’t begin
exporting until 2007, we are
gratified with the rapid ac-
ceptance of our innovative
vacuum systems for compos-
ites. Applications have been
as diverse as radio controlled
model hawks (for scaring
birds from airports), to large
wind turbine blades, Ameri-
cas cup race winning yachts
and high performance naval
patrol craft.  Consistently
positive feedback from users
confirms that the Vacmobile
20/2 is an exceptionally
tough little workhorse, deliv-
ering great vacuum up to 7
days per week in composite
shops around the world.

If any reader has another
pet name for his/her 20/2,
please let us know...

FEDEX makes the world a small place for
Vacmobiles — 3 working days delivery to

most countries

We appreciate that New
Zealand is a physically a
long way from the bulk of
our customers but, from a
time perspective, we aren’t
really that far away at all.
Here’s an example. We re-
ceived an order for a
Vacmobile 20/2 from San-
ford Vocational School, in
Maine, USA, on Friday,
April 30", We assembled
the machine to
their specifica-

day May 5™  While this
transit time is fairly typical
to most parts of the world,
the school’s comment on the
delivery time was, “Delivery
of this machine was quicker
from you than most compa-
nies I deal with so.... thank
you!”

Moral of this little story: if
you are a potential Vacmo-
bile customer but are con-

cerned about our

tion on Friday %ea”(‘:ﬁ-’;{eojvgzs remoteness,’

afternoon and quicker from you please don’t be
completed pre- than most com- — with  our
delivery test- panies | deal FEDEX deliv-
ing over the with so....”thank ery service we
weekend. We you! are not much

packed the

machine on Monday morn-
ing and dispatched it via
FEDEX on the afternoon of
Monday, May 3". The ma-
chine was delivered to the
school at 10 am on Wednes-

further away in
time than across town!

FedEx

Express

Vacmobile 20/2 — better than ever

We introduced the Vacmo-
bile 20/2 at the IBEX boat
show in Florida in late 2006
and commenced exporting

the machine early 2007.
The initial response was
pleasing but even more sat-
isfying has been the signifi-
cant proportion of early
customers who have come
back to buy additional ma-
chines. We have also been
pleasantly surprised at the
size of the parts made with
single 20/2’s. Experienced
infusers now routinely use
the machine on bag areas
over 100 m? (1,075 ft*) and
some bags as large as 200
m? (2,150 ft*). While happy
that our first machines have
performed well, we have
seen ways to make improve-
ments and the 2010 model
of the Vacmobile 20/2 in-
cludes the following en-
hancements:
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A tougher mounting for
the resin trap

The resin trap body is now
supported off the main han-
dle upright. This is a much
sturdier design and the bot-
tom cap latches cannot be
strained by impacts on the
trap body. Please see photo
below.

Trap body
rigidly join
to handle
upright

Please also note that we
have an upgrade kit for ear-
which
achieves the same effect.
The upgrade kit is available
free on request.
info@vacmobiles.com, ad-

lier machines

Just email

vising your machine’s serial
number and your delivery
address.

(Continued on page 4)

/ Ultra low cost \

leak detection

Can’t afford an ultrasonic
leak detector to locate
vacuum bag leaks?  Just
throw in a teaspoon of sugar
before sealing up the bag
and watch where the ants
crawl in ...

PS.

Q)n’t take this seriously! /
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(Continued from page 3)
Vacmobiles 20/2—better than ever

An optional solid
glass lid for the
resin trap

Accepting that the
catchpot capacity in the
20/2 machine is rela-
tively small at 2 litres
(4 US pints), the new
glass lid is good for
peace of mind when
the machine is used to
infuse larger parts. In
conjunction with valves or clamps in the vacuum lines to the

CITREE VT T

resin trap, it is now possible to see the resin level and empty
the catchpot if need be during the course of an infusion, with
minimal disruption to the process if the valves/clamps are
correctly sequenced.

An O-ring sealed connection between the main
control manifold and the resin trap

This is easier to
use and seals
more  reliably
than the camlock

O-ring sealed resin
trap hose connec-

tion, or auxiliary
connection

connection pre-
viously used. It is a modified

version of our 19 mm (3/4”) O
-ring sealed gland and it can
also be a convenient vacuum
connection for a 19 mm (3/4”)
vacuum line to a remote
mounted resin trap.

Improved clamping valve accessory

This is used for vacuum clamping or holding applications
where it is useful to be able to quickly apply or release vac-
uum. For example, when you wish to securely hold a part
while having 360° access to all edges for copy routing.

Clamping
valve accessory
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New modular Vacmobile SVM series — the
super sucker for big infusions & RTM Light

Single 20/2 machines have
successfully infused bags as
large as 200 m* (2,150 ft*).
However, we have had sev-
eral requests for a larger
machine, ideally with 2 inde-
pendent pumps and a larger
resin trap. While multiple
20/2 machines can easily be
applied to large resin infu-
sions or pre-pregs, a bigger
machine could be more ap-
propriate where large and/or
high value infusions are the
norm, as in plants making
large wind blades, or boat
hulls. Combining the re-
quirement for a bigger sys-
tem with the lessons learned
from development of the
20/2 machine, we have de-
signed a new modular vac-
uum system. This can have
either 1 or 2 pumps - of vari-
ous capacities - and 1 or 2 of
our RT19 resin traps. The
new series of machines are

known as the Vacmobile
SVM series. The basis of
the series is a sturdy mobile
docking station. One or two
vacuum pumps can be slot-
ted into the bottom level of
the machine and 1 or 2 resin
traps slotted into the upper
level. Both pumps and traps
can be quickly fitted or re-
moved at any time — without
tools - making pump servic-
ing quick and simple.

The docking system also
allows remote location of the
resin trap(s) which might be
convenient when working on
large parts. The docking
station and pumps can be left
at floor level and the resin
trap — complete with its vac-
uum controls - can be ele-
vated close to the point of
use.

With twin vacuum pumps
and 1 or 2 resin traps, the
SVM machine will be ideal

Vacmobile’s super sucker

(Continued on page 5)
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(Continued from page 4) single phase 50 Hz power, or each resin trap can be indi- Light applications. Please

Vacmobile SVM Series 39.5 cfm with 60 Hz power. vidually controlled to run at refer to illustrations on page
This is approximately 3 its own vacuum level. The 6 for examples of various

for large scale infusions and times the capacity of the twin pump/twin resin trap module combinations.

will offer a maximum pump 20/2 machine. With a 2 machine will therefore also

capacity of 56 m3/h with pump/2 trap SVM system, be ideal for large scale RTM

Tough, solid block control manifolds
ensure vacuum integrity over a long
working life

No-mess, quick to use O-ring
sealed demountable vacuum
connections

Easy to reconfigure. All modules
lock into place without tools

Resin traps and vacuum controls
can be remote located if required

Easy to service — pumps un-latch
and slide out for oil changing Usable just about anywhere —

mobile and single phase powered

Vacmobile SVM series benefits

. Modular design — select what you need for your process and part size

L With twin pumps, pump redundancy is built-in for critical projects

L Suitable for large scale resin infusion and RTM Light (with twin pumps/twin traps)

. Simple pump replacement and easy access for servicing — just slide and lock (no tools required)

o Trap(s) can be remote mounted and vacuum controls move with the traps — again, no tools required

L Up to 16 O-ring sealed connections possible — ideal for manifolding a large number of vacuum lines

L Rugged construction and excellent vacuum integrity over the long haul

. Mobile, compact and runs off single phase power. Use just about anywhere and be ready to go within
minutes

. Cost effectively priced in relation to versatility and vacuum performance.

Production examples of SVM series machines should become available early September.
Order now for soonest delivery.
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(Continued from page 5)

SVM Configuration
examples

2 pumps & 2 interconnected
resin traps

Database for surplus Vacmobile 20/2

From time to time, we get
asked by training schools
and keen hobbyists if we
have any used machines
available at a reduced price.
Rather than get involved in
the used machinery market
we would prefer to facilitate
the sale of used Vacmobiles
by directly introducing pro-
spective buyers to customers

who have surplus machines,
or to customers who would
like an opportunity to sell
their current machine and
upgrade to the latest model
Vacmobile. Any customer
with a Vacmobile 20/2 want-
ing to sell or upgrade should
email
info@vacmobiles.com.
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A door-to-door vacuum
cleaner salesman goes up
to a new house. He knocks
on the front door. A lady
opens the door. Before she
can say anything, he runs
inside and dumps cow pats
all over the carpet. He
says, "Lady, if this vacuum
cleaner doesn't do wonders
cleaning this up, Il eat
every chunk of it." The lady
of the house smiles and
says, "You want ketchup on
that?" The salesman says,
"Why do you ask?" She
says, "We just moved in

and we haven't got the
electricity turned on yet."

Pump service reminder

As with human beings, all
oil sealed rotary vane vac-
uum pumps respond well to
a bit of love and care from
time to time and we recom-
mend the following service
program. Pump service
shouldn’t take much time
nor be expensive if per-
formed every 500 operating
hours — or whenever the
pump oil gets noticeably
discoloured.

Routine service
Run the pump at maximum
vacuum for at least 1 hour to
get it up to maximum tem-
perature.

While the pump is still run-

ning, use a compressed air
gun to blow dirt and dust
from the pump and motor
external surfaces, especially
at the motor fan end, where
the dust tends to accumulate
— but don’t poke the air gun

nozzle into the moving motor
fan! Now turn the pump off
and disconnect the power
cord. Lock the castors out-
wards as shown and elevate
the handle end of the machine
on a wooden block, stack of
books or similar. A block

(Applies to most oil sealed rotary vane vacuum pumps — not just Vacmobiles)

height of 150 to 200 mm (6”
to 8”) will be fine.

Undo the oil drain plug and
drain the oil into a shallow
container which can safely
hold at least 0.5 litre (1 US
pint) of oil.

To loosen the drain plug on
machines equipped with the
PVR EM20/B  vacuum
pump, you will need a 22
mm (7/8”) AF wrench or
socket. For machines
equipped with the Becker
U4.20 pump, you will need
an 8 mm (5/16”) Allen
wrench. The drain plug on
the Becker pump can be
tight.

(Continued on page 9)
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Vacman’s tip of the month. What is absolute pressure?

More and more composites
professionals are including
an absolute pressure gauge
in their tool kit. Although
often called a precision vac-
uum gauge, an absolute
gauge actually works the
opposite way to a vacuum
gauge. The conventional
dial type vacuum gauge
measures the pressure differ-
ence below the atmospheric
pressure  surrounding the
gauge. In contrast, an abso-
lute pressure gauge measures
the actual pressure above the
absolute zero of pressure.
Using the absolute zero of
pressure as a reference leads
to far more accurate readings
at the vacuum levels of inter-
est for high quality infusion
and pre-preg laminating.
This is because the absolute
zero of pressure is a fixed
point of reference regardless
of any environmental factor.
In contrast, the atmospheric
pressure reference point of

Fine weather

the dial type vacuum gauge
varies surprising widely with
changes in weather condi-
tions and much more widely
with changes in altitude.

There are several meas-
urement units used for
absolute pressure, but a
very handy one for the
composites industry is the
millibar (abbreviated mbar).
The mbar is one thousandths
of a bar, or about one thou-
sandths of atmospheric pres-
sure at sea level on an aver-
age weather day.

Average atmospheric pres-
sure at sea level is approxi-
mately 1013 mbar. In prac-
tice, atmospheric pressure at
sea level will vary from
about 980 mbar to about
1030 mbar, but pressures
below 900 mbar have been
recorded in the eyes of cyc-
lonic winds and over 1080
mbar has been recorded un-
der very still and cold condi-
tions. At the summit of

Mount Everest atmospheric
pressure averages about 300
mbar.

Why is this important to

Incidentally, absolute pressure

gauges are excellent barometers —
every serious fisherman should have

one!

the composites industry?
The reason is that a good
quality oil lubricated vac-
uum pump suitable for high
quality vacuum infusion or
pre-preg work will achieve
an absolute pressure in the
range of 10 mbar to 20 mbar
above the absolute zero of
pressure at the pump. It is
not uncommon for this type
of pump to achieve absolute
pressures in the bag in the
range of 20 to 30 mbar. If
we want to confirm that a
bag has been evacuated to
this degree of vacuum, the
gauge used needs to be accu-
rate in this region. This is
asking the impossible of
a conventional vacuum
gauge which will ex-
perience inaccuracies of

1030

Atmospheric pressure band
{Typical variation at sea level)

Yy L
50 mbar
1.5" Hg

variation

at least +25 mbar from
weather variations
alone, plus variations
due the accuracy of the
mechanism within the
gauge — typically be-

Lo
=)
=

Stormy weather

Atmos pheric pressure mbar

vacmobile ultimate pressure & v

3
-y

ey

28.6"Hg vacuum
30.1"Hg vacuum

tween 1 and 3% of full
| scale, perhaps another
| +30 mbar. It will be

apparent that a vacuum
! gauge with a total accu-
| racy of +55 mbar is not
| an appropriate instru-
| ment for measuring an
| in-bag vacuum of 10 to
| 30 mbar. With refer-
ence to the diagram and
ignoring the effect of
inaccuracy arising from
the gauge mechanism, it

F
Y

can be seen that on a
“good” day the vacuum

Absolute zero of pressure (fized datum)

pump will achieve a
vacuum of 30.1” Hg

and on a “bad” day it will
achieve only 28.6” Hg. In
fact, the pump is not having
good days and bad days —
it’s the weather that is
causing the changed
reading. You will see
that the variation be-
tween a good day and a
bad day is 1.5 Hg,
which is far more than the
10 mbar (0.3” Hg) we are
trying to measure.

For accurate in-bag vac-
uum measurement (I should
say pressure measurement!)
you need to use an absolute
pressure gauge. This is typi-
cally an electronic digital
instrument such as our
GDH200 gauge, one of
which we are offering as a
prize this month. (See front
page.). Another complicat-
ing factor and another reason
for understanding the mean-
ing of absolute pressure is
the effect of moisture re-
tained in composite materi-
als. T’ll talk about this in a
future issue newsletter, if our
editor allows any more of
this boring technical stuff, or
you can email Vacman at
info@vacmobiles.com for

information about water
vapour in composites.
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RT19 resin trap goes modular, too

Our RTI19 resin trap has
proven to be a very effective
resin trap. The 12 litre (3.1
US gallon) disposable catch-
pot makes cleaning easy,
while the clear glass (not
acrylic) view-port in the lid
provides peace of mind
when infusing. The O-ring
sealed vacuum connections
on the trap lid provide quick
and reliable vacuum seals
(without need for mastic!)
and its on-board vacuum
regulation valve and vacuum
gauge allow complete vac-
uum control at the resin trap.
Inevitably, all these features
come with a cost that is not
always warranted. In future
we will assemble the RT19
resin trap from a wider range
of component options, start-
ing with a basic steel lidded
resin trap with an O-ring
sealed side port vacuum
pump connection but with-
out base, castors and the
glass view-port in the lid.
The most complete specifi-
cation version will include
base and castors, full control
manifold, glass view-port in
the lid and up to 8 O-ring
sealed vacuum connections
(in mixed tubing sizes if
required). Note that even
the simplest options include
the heat resistant disposable
catchpot and the O-ring
sealed tubing connections, as
we consider these critical
elements of an effective
resin trap. Examples of the
range of assembly possibili-
ties for the RT19 resin trap
are illustrated.

Basic steel resin trap lid with up to 4 O-ring sealed tubing
glands, but without glass view-port

Machined aluminium lid with up to 8 O-ring sealed tubing
glands and 75 mm (3”) glass view-port (protected on both
sides with disposable clear PVC shields.

Easy-to-use “Twist—Lock” handles built into lid.

Most basic trap body
with 19 mm O-ring
sealed pump connec-
tion port. No pump
isolation valve, vac-
uum regulation valve
or vacuum gauge &
no base or castors
Ideal supplement for
Vacmobile 20/2
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Trap body with compact
side port. With pump iso-
lation valve, air bleed valve
& gauge, but without vac-
uum regulation valve.

Trap body with full control
manifold, including vac-
uum regulation & gauge.

Full specification RT19
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Pump Service Reminder

For PVR pump use 22 mm (7/8”) AF wrench

For Becker pump use 8 mm (5/16”) Allen Wrench.
To loosen, hit down sharply, as shown

To loosen the plug, give the
end of the wrench a sharp
tap with a hammer, as
shown. Do NOT use an
extension pipe on the Allen
wrench, as excessive torque
may rupture the rubber vi-
bration isolators.

After draining the oil, re-
move the temporary block
from under the handle end of
the machine. Clean and re-
place the drain plug. For the
pump models fitted to the
Vacmobile 20/2, refill the
pump with 0.5 litre (1 US
pint) of oil. The recom-
mended oil for operation
between 10°C and 40°C
(50°F to 100°F) is Shell Tel-
lus 68 or direct equivalent.
Tighten the oil filler plug.

More extensive service

A more extensive service

will be required if one of the

following applies:

¢ Machine running time
has reached 2,000 hours

e The
switch turns the pump off
unexpectedly (but first
check that electrical sup-
ply voltage is normal and

motor  overload

power cord in good con-
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dition and not exces-

sively long)
e The oil discolours rapidly

after an oil change.
The more extensive service
requires the oil mist separa-
tor to be replaced. This is a
fine filter in the exhaust box
of the pump. For instruc-
tions applicable to the par-
ticular pump model fitted to
your machine, please refer to
the instruction manual sup-
plied with the machine, or
visit http://vacmobiles.com/
servicel.html, or email
info@vacmobiles.com  for
further advice.

Other pump service at this
time includes cleaning or
replacement of the gas bal-
last filter (also described in

the instructions) and a gen-
eral inspection of the pump,
including the cleanliness of
the oil sight glass and the
condition of the pump’s rub-
ber feet.

... Parting words from
Tennessee Williams

A vacuum is a hell of a
lot better than some of
the stuff that nature
replaces it with.

About Vacmobiles.com

The Composites Letter is
published by Vacmo-
biles.com Limited. The
company is based in New
Zealand, which has a well
developed composites indus-
try, especially for marine

Vacmobiles.com Limited

www.vacmobiles.com

applications. Vacmo-
biles.com is dedicated to the
design and manufacture of
world leading vacuum sys-
tems for the composites in-
dustry, and its team has
more than 20 years experi-

ence with the application of
vacuum to composites. As a
major user of FEDEX, the
company is able to offer an
excellent delivery
world-wide. For most coun-
tries, Vacmobile systems can

service

be assembled to customer
requirements and delivered
into store within 1 week of
order.

8 Titan Place, PO Box 78, Silverdale 0944, Auckland, New Zealand

Tel +64 9 426 4095 Fax + 64 9 426 1902, Email info@vacmobiles.com




