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List of Parts

Front view

Furnace head with dome cover
Sealing ring
Stone lining segments
Blade contacts
Tharmocouple
Firing plate
Dlisplay
Firlng curve display
Vacuum indicator (LED)
Switch pins
Blade contac! covers
Paramelar sticker
Heating muffle
Cooling plate
Housing
W 16 Ky
17 Frama panel
18 Sealing rim
18 Keypad lronl panel
20 Blade contacl openings
21 Power sockel
22 Power plug
23 OnfO switch
24 Healing element luse
25 Macuum pump fuse
26 Control unit fuse
27 Power cord
28 Macuum pump cord
2% Vacuum pump plug
30 Pump socket
31 Vacuum hose connection
32 Vacuum hose
,.‘-i 33 Rating plate
34 Protective conductor screw (bass)
35 Alrvents
36 Protective conductor
37 Fuse hoider
38 Mounting lug
39 Cpenings for hinge ping
40 Hinge ping
41 Bilone lining inserts (base)
42  Aubber feel
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Control unit keypad

50 +key

51 —key

52 Field definition
53 -» amow Key right
54 & amow key left
55 (-8 Numeric keys
56 ESC key

57 ENTER key
58 Open furnace head
58 Close furnace head
B0 STOP key
B1 START key
62 LED stalus indicator

Firing curve display

63 B = Stand-by lemperalure
B4 1= Tamperatura incraase
B5 T = Holding lemparatire
B8 L = Longderm cooling

Parameter

B7 T = Seltemperature in "G ("F)

68 P = Program number

89 °C = Actual temperature in °C (°F)

70 = Selvalue f remaining tinia in min:s/
BITOT Numier

Display parameter in the menu

71 B = Program number

72 T = Holding temperature
73 t== Temperature increase
74 8 = Clesing tima

75 B = Sland-by temperature
768 H = Holding tima

7 W= Vacuum on

78 W= Vacuum off

78 Long-ierm cooling

BO Cursor

80 71 72 73747576 77 787







1. Introduction / Signs and Symbols

1.1 Preface

Thark you for having purchased the Progrs-
mat® PBO, It i5 a highly technical quality
product. The Programat® PB0 has preset
stendard programs end &lso offers he oplion
of various individual programs. The relevant
finng data are shown on an lluminated LC-
display.

The furnace i designed according 1o EN
61010-1 and thus complies with the relevan
EL diroctivis.

The furnace has been designed according 1o
the latest industry standards, Inappropriate
use may damage lhe equipment and be
harmiful to persennel. Please observe the
relevant satety instructions in Chapter 2,

i)

You must read these Operating
Instructions

1.2 Introduction

The Programat™ FE&J is a high-tech product
for dental technology. It is equipped wilh
state-of-the-art elecironic componenis.

These Cperating Instructions are divided into
several chapiers o help you find spacific
topics guickly and easily,

Signs and symbols

The signs and symbols in these Operating
Ingtrictions and on the fumace faciiitate the
finding of imporiant paints and have the
{ollowing meanings:

Operaling Instruchons:
Risks and dangers

A This symbol marks safety instruc-
lions thal mus! ba followed lo

provent injury or death.

Furthermore, damage to the

furnace and'or laboratory may thus

be avoided

. Imporant Information

1 | This symbol marks additional
infermalion for comect and
eccnomic use of the PO furnace.

Contraindication

Burn hazard

>@

Furnace:

Alternating current

Switched en

Switched off

Bum hazard. Hot surface.

Hazardous area/Risk of crushing

» Nole: observe documentation

» Objacts may only be placed into
the firing chamber by maans of
tongs

B> >1ofl=] 1

1.3 Notes regarding the Operating
Instructions

Furnace concernad: Programat® PAO
Target group: Dantal technologists

These Oparaling Instructions facilitate the
correct, safe, and ecanomic use of the
Programat® P8 furnace,

The Operating Instruclions are divided
into sevaral, clearly structured chapters,
This should enable you lo locale specific
topics quickly and casily.

The vacuum pump (Acceasory lo the lumace
systom) is not describad in thasa Instrue
tions. Please raler 1o the corresponding
vacuum pump Oparating Instructions,

Toirfurm you about nsks/dangers, important
Infermation, and Gﬂﬂlmiﬂﬂiﬂﬂﬁﬂﬂﬂ, these
Instructions contaln comasponding signs/
symbals to mark imporlan paragraphs,

We recommend keeping the Instructions In a
safe place near the lurnace o have immedi-
ate access ta the Infarmation it necessary,

Shauld you losa the Operaling Instructions,
oxtra coples can be ordared at a nominal fee
from your local voclar® Service Center,







2. Safety First

This chapter is especially imporiant for
personnel who work wilh the Programel® FB0
or who have to carry out maintenance or
repair work, This chapter must be read and
Ihe corresponding instruclions folliowed.

2.1 Indications

The Pregramai® P80 must only be used to
fire dental ceramic matenals and i should be
used for this purpose only. Othar uses than
the ones shipulated, e.g. cooking of food,
fiing of other matenals, etc. are contraindi-
cated. The manufacturer doss not assume
any fiability for damage resufting from misuse.
The user is solely responsible lor any risk
resulting from faflure to observe these
Instructions.

214

@

Contraindication

Contraindication

213

A\

Risks and dangers

Contraindication

Burn hazard

Further instructions lo assure propar use of

tha furnace:

- The instructicns, reguiations, and notes in
Ihesa Oparating Instructions must be
observed.

- Theinstructions, regulations, and notes in
the vacuum pump Oparaling Instructions
must be obsarved.

~ The furnace must be operated under the
indicated enviranmental and operating
canditions (Chapter 8}

— The PAO must be proparly maintained
{sea Chapter 7).

The lurnace head should not be removed
tram the furnaco base as long as it is shill hot,

Fiting trays must nol be placed in the area
surraunding the firing table, sinca this will
obstruct tho ciosing of the furnaco head.
Flace the fired object on the cocling plate
dasigned for that purpose. Mever reach under
the furnace head during operation. There is a
rizk of crushing,

Foreign objects must not be placed on the air
vents. Make sure that no liquids or ather
fareign objects enter the air vents, since this
may rasult in an electrical shack,

Mever place objects in the firing chamber by
hand, since there is a bum hazard, Always
use the tangs from Ivaclar® suppliod for this

purposE.

Naver touch the hot surface of the furmace
head, as thare is a burn hazard.

Please also refer to section 3.2 in
Chapter 3.



2.2 Health and Safety Instructions

This furnace has been designed according 1o
EM £1010-1 and has been shipped from the
manufacturer in excellent condition as far as
salely ragulations are concerned. To maintain
{his cendition and to assure risk-iree opera-
tion, the user must observe the notes and
warnings contained In these Operating
Instructions.

» Do not place furnace and pump in the
Immediate vicinity of healers or ofher
gourcas of heal.

 The furnace must neither be placed ner
operaled in areas where there is an
explosion hazard,

« Place furnace on a fire-posl lable (ehserve
local regulations, &g, distance 1o combus:
lible objects, ete.)

* Always keep 1he air vents at the rear of the
lurnage froe from abetruction.

= Position vacuum pump in @ well ventilated
place, The openings in the frame panel
must always remain freo from obstruction.
Make sure that no foregn objecls enter the
fumace base,

+ Do not place any objects on the freme
panel. Uss thi cooling plate for this

FHIFPOSE,
» Keep sealing ring of the furnace head and

sealing rim of the fumace base clean and
avold damage,

« Do not touch any parts that become hot
during (he operation of the furnace. There is
a burn hazard!

» Clean furnace only with a dry or slightly
moist cloth, Do not use any solvents!
Disconnect power befare cleaning.

» Use original packaging for transportation
PUrpoSes,

o The user must especially become familiar
with the warnings and the operating
conditions to prevent injury to personnet or
damage to materials. The manufaciurer s
net responsible tor damage resulting from
misuse or failure o cbserve the Operating
Instructions. Warranty claims cannot be
accepted in such chses.

Burn hazard'Risk of crushing
Newer reach under the open
fumace head, even when it is cool.
Always use 1ongs 1o remove
objects trom or place them into the
turnacs,

A%

» Before switching on the lumace, make sure
that the woltags indicated on the rating
plate complies with your local power supply.

+ The power plug may only be inserted into
sookels with protecied contacls.

« Do not damage the blade contacs.

« Before calibration, maintenance, repair, or
exchange of paris, the power must ba

disconnecied if the furnace s to ba apened.

» |f calibration, maintenance, or repair has (o
be carried out with the powar connected
and the furmace opan, only qualitied
parsonnel, wha are familiar vath the risks
and dangers, may pedorm these proce-
dures

v After maintenance, the requirad safety tosts
{high voltage resistance, protective
conducter, etc.) have to be camed out,

» Ensure that only fuses of the indicated type
and rated current are ussed.

« Il it is assumed that sale operation is no
lenger possible, the powear must be
disconnecied 1o avoid accidental operation.
Sale gperation is no longer possible if
- the furnace is visibly damaged
- the jumace does not work
- the fumace has besn stored undar

untavourable conditions over an extendea
penod of fime

» Maintenance work and changing of ihe
heating mutile may only be carried out by
gualified persennel

» Use only crigingl spare parts.

+ The tempemlure rangs for faullless
operation is +5 °C to +35 °C (+41 10 -85 °F).

Hot surface. Thara is a burn
hazard. Never touch the furnace
haad with bare hands when it is
hob

« |f the furnace has been stored at very low
temparatures or high atmospheric humidity
the head has to be opaned and the unit
dried or lefl to adjust to the room tempera-
ture for approx, 1 hour (do not connect 1o
the pawer yet).

+ Note: Do not work with liquids near the
turnace. Should & hquid accidentally enter
the furnace, discannact power and consull
Customer Service. Do not operate the
furnace.

* The furnace may be used al alliludes of up
to 2000 m above saa level,

+ The furnace may only ba used indaors.

Warning

Any disruption ot the protective conductar
cither insida or oulside the furnace ar any
loasaning of the pratective conductar
connection may lead to dangar for the user in
case of maliunction. Deliberate Interruptions
are not lolerated. Matarals developing
harmful gases must not be firad.

LT




3. Product Description

3.1 Components

The Programat® PED furnace system com-

prises the following componenis;

» Fumace base with electrenic controls

* Furnace head

* \acuum pump with hose and power cord
{accessones)

The electronic and mechanical components
are lncated in the furnace base. The healing
element (muffle) Is embeddad in the stone

lining of the furnace head. Accurate tempera-

Iure control is achieved with stale-ol-the-arl
clectronie components.

3.2 Hazardous areas and safety
equipment

Cescription of the hazardous areas of the
fumace:

Hazardous area

Firing chamber

Opening'closing mechanism

Eletirical components

Rescription of the safety equipmant of the
furnace:

Safety equipment
Protective conducior

Rim of the cooling plate
Groaves in tha coaling plate

Also refer to Chapter 2.

Type of risk

Risk of burning

Risk of crushing

Risk of eldcirical shock

Protaective effect

Protaction from elactrical shock
Limiting the usable arca
Permitting improved cooling

3.3 Functional description

The fifing chambar may be healed up to max.
1200 °C {2192 "F) by means of a heating
glement. Furthermore, the firing chamber Is
designed sa that & vacuum may be created
with a vacuum pump. The firlng process is
controlled with the corresponding electronic
controls.

3.4 Accessories

+ Temperalure Chacking Sel 2

» Programat accessory assortment {firing
trays G+K, tongs, Temperature Checking
Sef)

» Vacuum pump VP2

* Programat firing cards
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4. Installation and Initial Start-Up

4.1 Unpacking and checking the
contents

Remove furnace companents from their
packaging and place the unit on a suitable
table. There are no special lransportation
orips an the unit, Suppart the bottom of the
lurmace (o camy it

Check the delivery for completeness (see
delivery form in Chapler 8) and transportation
damage, Il certain parts are missing or
damaged, contact your local voclar® Customer
Service, We racommend keeping the original
packaging for future ransportation purposes,

4.2 Selecting the location

Place the furnace on a flat surface using the
rubibar feel (42), Make sure the furnace is not
placed In the immediale vicinity of heaters or
olher sources of heat, Furthermong, projec
lhe lumace from direct sunlight, Make sure
that air may properly circulale between the
wall and the furnace.

Also ensure that there is enough space
between the furnace and the user, as the
lunace releases heat during opening of the
furnace head. The furnree should neilher be
placed nor operated in areas where thers is
an explosion hazard.

Check rating plate (33

Make sure the vollage indicated on the rating
plate (33) complies with the local power
supply {see rear panel of furmace base and
furnace head),

- Important

1 The sheathed thermocouple
must be set perpendicular and

must be neither damaged nor

bent,

4.3 Assembly and initial start-up

The furnace components are assembled as
follows

Step 1

Mounting the funace head, completing the

furnace base

* Remove pretective paper from the firing
plate {B) and position the plate in the stone
lining irsart (41).

* Clean sealing rim (181

» Blow out the maifie (13) and the surdface of
the sione lining segment {3} with modaralely
low pressure or clean carefully with a soft
brush, Do not touch the heating elemant.

= Clean fhe sealing ring (2) of the furnace
haad. Do not touch the heating element.

* Align the hinge pins (40} perpendicular to
the furnace base,

+ Hold the furnace head and mount it with the
openings (33) in the maunting lug {38)
onto the hinge pins (40),

* Kaeping the furnace head level, push down
In a paraliel direction unlil the sealing ring
of the furnace head (2) rests evenly on the
sealing fim (18} of the furnace base.

"




- Connect the protective conductor
1 (36) of the furnace head with the
furnace base using the black screw
(234).
Step 2
Connections
Power connaclion

Please make sura that the voltage Indicated
on the rating plate (33} complies with the
lacal power supply, Should this nat be the
case, you musl nol connect the turmace.
Connact the power cord (27) wilh The power
socket (21) of the furmace.

Vacuum pump connection

Caonnect the power plug of the vacuum pump
with the vacuum pump sacket (30), and
connect the vacuum hose (32} with the
vacuum hase connection {31}

For this furnace, we recommend
using only the VP2 vacuum pumgp
from Ivaclar® (accessory), since
this pump is aspecially coordinated
wilh the unlt. If ather pumps are
used, please observe and do not
cxcead the meaximum power
cansumption.

Initial start-up

Switching on
The furnace may only be switched on with
the On/Off switch at the rear of the furnace.

I

==y During operation, the lamp for the
1 | stand-by temperature on the firing
curve display is on {only if the
stand-by temperalure has been
reached).

on

Oft

Approximately 10 seconds after switching on,
the furnace starts its automatic perormance
chack (seff-diagnasis). During this check, the
fisld (63) In the display (7) shows the word
SELF for approx. 20 seconds (fumace hesad
aiready closed). At the beginning of the
perfarmance check, &ll 8 diodes blink three
times, The head is autormatically closed if iLis
still open. During the performance check, the
kays do not function. The test checks the
tunction of the individual components. If all
companents work properly, the furnace heats
up to the respective stand-by temperature, I
any componant is defective, the correspon-
ding arrar number (Err No.} will be indicated
in the display (7).




5. Menu Operation and Standard Settings

5.1 Intreduction to the operation

The PBO 15 equipped with a display showing
Ihe parametars in the batiom ling,

The selection of the parameters is carned out
with the "right"left" arow keys. By entering
the desired digits, the parameters may be
changed. Another option s o reduce/
Increase the values with the '+""~' keys. The
setting of the values is confirmed with
ENTER (ses Firing Tatles in Chapter 10 for
possible values). Should the desired values
not be possible tor the selected program of
fiing parameter, the framed symbol starls
blinking, and an error message (Ert) will be
indicated, ESC may be used o erase un-
dasired values balore they have been con-
firmed with ENTER (the 'old” value reappaars).

Afler starling the program, the LED of the
respactive parameter will be shown in the
liring curve (8), 1 & program with vacuum is in
progress, the first LED slarts blinking. After
reaching the first vacuum level, the blinking
slops and the display is parmanently illumi-
nated. The second LED starts blinking. This
process continues over a socond and a third
préssure level until &l three LEDs are
lluminated Indicating that the maximum
vacuum has been reached,

The P8O furnace |s equipped with an
electronic vacuum control system (EVCS),
which slops the program in progress if the
vacuum has not been appropriately buill up
during the first few minutes,

When a program is In progress, the display
stops indicating the parameter value ten
seconds after the las! cursor movemenl, The
remaining tire of the program is Indicated
instead. If an arrow key (53, 54) is touched
during this peried, the remaining fims
disappears and the parameter value is
indicated. Cnly a second touch of an arrow
key {52, 54) will move the cursor symbol (80,

ENTER key

s 1 Flease note that the values entered
] | have to be confirmed with ENTER.

5.2 The menu

Parameters in the menu can be selected with
the lelt and right arrow keys (53, 54)

5.3 Operating the menu/
key functions

+- keys (50, 51)

* The set parameler may be altored with the
== keys

* During the "Silver test’, the temperature
within the finng chamber may be aflered
with the "+''=" keys

Mumeric keys (55)

s Numeric keys for enlening the values: See
Firing Table in Chapter 10 for possible
Yalles

= Wrong values enterad resuit in an error
number being displayed.

+ Impossible values are not aceepled once
ENTER iz presssd. The ‘old valus re-
appears,

Open furnace head (symbol) (58)

« Presging inis key results in the furmace
hesd baing opened. Onca the fumace head
is completely open and the actual tempera-
ture has dropped below 320 °C (608 °F),
the buzzer sounds.

v The furnace head cannot e apaned when
2 program is in progress and 2s long as a
VACLUMm IS prasent

Close furnace head (symbol) (53)

* Pressing this key resufis in ihe furnage
head being closed,

* During the sefi-diagnosis, the furnace head
canngt be closed manually.

STOP key (60)

Pressing this key once has the following

affects:

* Interruption of the program (LED In the
START key blinks)

* Mavement of the furnaca head slops

* Heating process stops (tamperature 15
mamntaingd)

« Buzzer stops

+ Error message is deleted

Prassing this kay twice has the following
effects,

* Healer slops

« Vacuum stops

* Pragram s stoppod (LED in the START key

is dark)

START key (61)

= Tho program P Is started by pressing this

kay, The LED in tha key is iluminated.

ENTER key {57)

+ Each value cnfared has ta be confirmed
with ENTER,

ESC key (56)

* Undasired values may be deleted with
inis key before ENTER s pressed. The
o value reappears,

s Error message s delated.

Cursor or arrow keys (53, 54)

* Prassing thass keys moves the cursor (80)

on the display.
& left
= right

=3 Protect the display from direct
1 | sunlight

Description of the green LED in the
START key (82)

* LED lights up after the start

» LED blinks during program interruption
(1 x STOR)

* LED is dark after the program has been
stoppead; the furnacs heats to stand-by
temperature.



5.4 Changing from °C to "F mode

The temperature mode can be selected by
means of Program 87, This is genarally done
on the occasion of the inilial slarl-up.
Pressing ENTER sets °C ar °F.
Pragram 97 cannot be selected if
i l the auxiliary programs PE1 Lo PEE
and P& are aclivated,

14

5.5 Selecting the buzzer signal

By selecling Program 91, the cument buzzer
tune is activated. There ara @ different buzzer
tunes. @ means that the buzzer is not
activaled. Pressing “+/=" resulis in tha
comesponding fune baing played. ENTER
activates the marked buzzor tune. Now select
another program number and confism with
ENTER 1o leave P31

5.6 Defining the ‘Silver Test’

Temperiture adjustment by means of the
'Sitver Test' is described in Chapter 7.

5.7 Description of the firing curve
display (8)

The firing curve display informs users aboul
the stalus of the vacoum and that of the
current program {firing stage).

63 64 65 66

Vacuum stalus:
Three green LEDs (9):

15t LED blinking -> vacuum
inadequale

sl LED an -» vacuum = 25 %

15t = 2nd LED on -» vacuum = 50 %

tst + 2nd + Jrd  LED on == vacuum = 100 %

The 15t LED is the bollom
ona. Tha LEDS ramain
extingulshed if a program is
run withouol vacuum.

Program status {firing phase)

Crange LED (563}

The LED is on if the temperaturs in the firing
chamber = B -30 °C or B -54 °F independent
of the pasition of the furnace head,

Orange LED (84)

The LED is an if the program in prograss s in
its temperalure increass stage. The duration
af this stage depends on the temperature
increase parameter {7 (73). Holding tempe-
rature T is not yel reéachad. The furnace head
is closed.

Orange LED (E5)

The LED iz on 7 the program in progress is in
its temperature holding stage. The duration of
thiz stage depends on the halding tima
parameter H {76). The furnace head is
closad.

Orange LED (65)

The LED is on If the program in progress is in
fts long-ferm coaling stage. The duration of
this stage depends on the long-lerm cooling
paramater L {79) and on the current cooling
behaviour of the furnace. If the value for long-
tarm cooling has bean set on 0. this stage Is
omitted, The furnace head is clased.

Only ona of these LEDs (64, 65, or 66) can
ba illuminated at a time.




6. Practical Use / Program Description

The oparating procedure for the Programat®
PAO will be cxplained with the help of a
standard program,

6.1 Switching on/off

Switching on:

Put On/Off switch (23) at the rear of the
lumace on position '1". Alter approx. 10 sec
onds, the unit eonducts an automabic self
diagnosie of the individual compenants (SELF
appaars in the display). The display then
lights up and the furmace s ready for use.

Should his not be the case, please road
Chapter 8.2,

Swilching off:

@ Pul the On/Off switch (23) on position 0" to

switch off the furnace

6.2 Firing with standard programs

Trlal run

Step 1

Selec| fhe desired slandard program (P1-P3)
with the P-parameter and contiem with
ENTER.

e.g. Pl

This program cantains the following values:

Typical program sequence

§
3

Fufiam hbag o~ ol T
T Wi M ] i
{1777 l i .
Vo pums ot CEL B T
Timporatue
= -3 Vi ilh=")
¥ J-‘
i
1 o

g |
ary

Futee A

Edrady rodn “Hi T dumne

5 sttt 1o bre g b

Step 2

‘g Press key (lumace opens)

Step 1

Press START afier the buzzar has soundead,
The display indicates the remalning time
accorging 1o the program sequence.

The program runs automatically.

Step 4
The buzzer indicales the end of the program.

Parameler | “C mode F mode

T  °  |980(C) 1796 (°F)

tor 140 (*Cimin.) | 252 (*F/min.)

3 | 018 {min.) 0.18 (min.)

B 403 (*C) 757 [°F)

H o *  [1(min) 1 {rmin.)

Vi 20 (C} BBF] |
Ve 980 ("G} 1796 °F) |
L (4 |0{no) 0 {no)

‘ 5 ‘ Press ey (furnace closes).

Wote: The outside of the furnace
becomes hot whan the head is

cpen

Should somaihing not work propery, please
refer 1o Chapter 8.

B.2.1 Alteration of standard
parameters

. Some parameters may be

1 l changed In the standard pro-
grams, Once the program has
been completed, however, the
modified value is changed back
to the originally sel standard
value,
The parameters that can be altered
ara marked with #"in the firing
table.

Programs P1 ta P9 {IPS Margin/
IPS Classic)

Standard pragrams with some data autemati-
cally sot. The fallowing values can be freely
programmed: T, 5, H, L. Sea alsa liring tables
in Chapter 10,

Program P1

Heoat treatment (oxidation) under vacuum,

Automalically sel;

B =408°C (757 "F)

T =880°C (1796 °F)

Wi = 20 °C (68 'F) = As soon as the Turnace
is closed

Yz =T = End of holding time

Program P2
Same as P1. but withoul vacuum.

Program P23

15t opaguer firing {wash firing)

B =403°C {757 °F)

T =580°C {1796 °F)

Vi =550°C “{:IEE‘ CF]

¥z =1"C {2 °F) below T = Beginning of
holding time

Program P4

Znd opanuer firing

B =403 °C (757 °F}

T =970°C {1778 °F)

Vi =550 *C (1022 °F)

Y2 =1°C {2 °F) below T = Beginning of
hielding time

Frogram P5

15t shoulder firing

B =403 "C (757 °F)

T =950 °C {1742 °F)

Wi =550 °C {1022 °F)

Wz =1 °C (2 °F) balow T = Beginning of
nolding time

Program P&

2nd shoulder firing

B =403 °C (757 °F)

T =940 °C (1724 °F)

Vi = 550 °C (1022 *F)

V2 =17°C (2 °F) below T = Baginning of
halding time




Program P7

15t dentin firing

B =403 "C {757 “F)

T =920°C (1888 °F)

V1 = 580 °C (1076 °F)

V2 = 1 %G {2 *F) below T = Beginning of
halding time

Program P8

2nd dentin firing {corrective firng)

B =403 °C (757 °F)

T =910°C (1670 °F)

Vi =580 "C {1076 °F)

Wz = 1"C {2 "F) below T = Beginning of
helding flime

Program P3

Glaze firing with glazing paste
B =402 °C (757 °F)

T =800 "C 1620 'F)

Wi = 0 {without vacuum)
Ve

1B

6.3 Firing with individual programs

Programs P10 {o F&5%

Individual programs

Freely programmabla programs wilh normal
opening of the furnace (1 minuig), For
pessible velues see the finng tables,

Programs P70 to P75

Special programs, each with a second, fixed
holding time and holding temperaturs. Far
other possibie values seo the firng tables.

Program| Flxed holding | Fixed helding
P temperature T+ | time Hs
P70 575 °C (1067 °F) | 2 minutes
P71 575 °C (1067 *F) | 3 minutes
P72 600 "C (1112 °F) | 2 minutes
P73 600 *C (1112 °F) | 3 minutes
P74 625 “C (1157 “F) | 2 minules
P75 | 625 "C (1157 *F) | 3 minutes
A
Yanaoe TCiirg
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Y =\
SR
I
! Elaiy L
Ipseres s
o

1 inavduily progamimats wlee Tirs

Program P76

Special program in which the first naff of the
Indhvidually set holding fime is carried oul
with vacuum and the second halt withaut
vacuum. All values are fresly programmabiz,

Example

Holding time H = 3 min. Is camied out as
1.5 min. with vacuum and 1.5 min, without
vaCuunm.

Programs P77 io P&7

Indrvidually programmiablz special programs
such as P10 to PE3, but with quick opening
of the fumace (18 seconds). For possible
values, ges the firng iablss.

Programs P88 to P30

Freely programmable "overnight" programs
with normal opening of the furnace (1 min.).
Aftar the "overnight” program has been
completed, the furnace head opens without
the buzzer sounding and the furnace closes
automatically after reaching a lamperature of
appro. 80 "C (176 °F) and then cools to
room lemparature. The green LED in the
START kay blinks. In the evant of & powsar
failure during tha night, the turnace daes not
continug heating, but remains at room
temperatura,

The symbol keys to open/close the

i furnace wark as soon &s (he head
is automatically opened completely
far the first timea.

Program P81

With this program, the buzzar tune can b
sel. The frequency can be altered with the
"+ keys, The values are indicated in the
input field (70} of the display (range of values
0-8: 0 = no buzzer),

Program P87

This program Is used ta change from Calslus
mode (“C) to Fahrenhsit mode (“F). When
entering P47, the made is changad autornali-
cally,

Program P98

Display of working hours and software

versian,

* Tha current software version is indicaled in
the sectian for the sat value (87),
g.0. 80 = Version 6.0

* Tha number of working hours is indicated in
the section far the currant value {83}

s The number of firing hours is indicated in
the inpul field {70)

Program P93

“Silver Test’

With the "+""~" keys, the temperature in the
firing chamber can be racalibrated. The value
i5 indicated in the input field (70).

-




6.4 Programming / changing
programs

+ Program cards are available for noting
the program data.

+ A5 long as no program is running, data may
be entered or modiliad as follows:
* Select the parameter with the arrow keys
* Enter the value and contirm with ENTER

« Important for the input of V2 (vacuum off)

» Firing with vacuum off duting holding time
H, enter Ve as follows:

Celsius mode: V2 =T-1°C

{2.0.T = 1050 "C, V== 1048 "C)
Fahrenhelt mode; Ve=T - 2 °F

(B0 T=1922 °F, V2 = 1920 °F)

(Macuum is switched off af the start of the
halding time H)

+ Firing with vacuum on during helding time
H, enter Ve as follows:
Ma=T{eg T= 10500 V= 1050 °C
orT=1822"F V= 1922 "F)
(Wacuum is nol switched ofl until 1he end of
the halding time H)

= Once the program has been compleied,
it is automatically stored.

= In slandard programs, the values T, B H,
and L may b altered, The values aro
autematically reset 1o the sfandard values
once the program has ended.

« Changeover from one program to anoiher:
The progrem cannat be changed while it Is
in progress (groen LED in the START key is
on).

. F‘}'Iress STOP twice

s Select the parameter "Program Number!
with the arrow key and enler [he new
program number

s Confirm with ENTER

s Prass START

» Changing the preselected data while a
program is in progress is only possibls if
the aclual temparalure has nol yel reached
the preselected T value:

1. Walues for 5. H, and L can be changed

without infermupting the program sequence:

¢ Select the desired parameter wiih the
arrow key and enier the new value.,
v Confirm with ENTER.

2 To change preselecled data for B, 17, T
Y, and ¥z
* Press STOP

* Salec! the desirad paramatar with the
arrow HE';' and enter tha naw valua,
« Confirm with ENTER

+ Press START

Interrupting a program
Prass STOP once. Tha program is
interrupted.

L]

Stopping a program

Press STOP twice, The program [s
completely stopped and the vacuum
releasad,

6.5. Controlling the CTE

The CTE (coefiicient of thermal expansion) ol
the caramic matenal can be controlled as
tollows:

1. Immediale removal of the object after firing
causes a reduction of the CTE (minus)

2. Slow cooling of the objecl in the furnace
after firing (long-12rm cooling) causes an
increase in the CTE (plus)

6.6 Important practical information

+ Always keep the furnace closed between
fifings.

« Optimum results can be obtained with
lvoctar® silicon nitrid firing trays.

* Objects to be pre-dned should be placed on
tha firing plate anly after the buzzer has
sounded (<320 “C/<608 "F).

« A\ power failure (=approx. 5 5) will interrupt 2
program and cause Err 17 to appear. Prass
ETOP and restart the program for the
program to continue its sequence (any
adverse affect on the object depends on
now long the power failure lasted).

* Check the furnace lemperature with the
*Silver Test',

* Do not apen the furnace head manually
when the furnace is switched on, Err 28 wil
otherwise ba indicated.

* Bemaining time indicator (70);

After tha program has bean starled and
during the clasing procedure of the furnace
hoad, the remaining time indicator (70}
displays "---". Il tha value anterad lor fong-
tarm cooling L Is lower than 500 °C (932 "F)
the remaining time indicator also displays
‘- Tha ramaining time appearing on ihe
display is continuously updated during the
program sequence (every 5 s, The
indicated time is only an approximate value,
It is not possible to detormine the oxact
remaining time, for exampla, during leng-
term cooling, during vacuum build-up, or if
tha set temperature increase is not
achievad
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7. Maintenance, Cleaning, and Diagnosis

This chapter descrbes the user mainienance
and cleaning procedures. All olher fasks musl
be performed by qualified service personnel
at a certified ivoclar® Service Center,

7.1 Monitoring and maintenance

The time for these maintenance procedures
depends on the frequency of use and the

working habils of the users. For thal reasaon,
the recommended times are only approgi-
maies.

Disconnect power belore mainte-
nance and cleaning, since there is
a risk of electrical shock.

A\

L What Part When
Check all plug-in connections for correct fit Var. connections weokly
Check il the furnace head opens smoothly end withoul excassive noise. Opening mauhan}sm: monthly
Chack If the thermocouple is siraight and in the right place. Thermocoupla {5}' : waekly
Check the stone lining inserts for cracks and damages. If ihe slons finings ara Stone fining Inserls
worn-down they have 1o be replaced by a corifled Ivoclar™ Service Center, {3, 8,41 i manthly
Check if the sealing ring of the furnace head and the sealing rim of the Sealing ring of the furnace
furnace base are cleaned and undamaged. head {2); sealing rim of the

furnace base (18) - weekly
@  Checkthe keypad for visible damage. If the keypad is damaged, it has fo be R
replaced by a certified ivoclar® Service Cenire, Keypad (18,119) weekly
Check lemperalu re. Use the temperature checking set io check and agjust the i
temperature in the furnace, Fiting chamber every & months
7.2 Cleaning
ltam Frequency Cleaning material
The furnace may cnly be cleaned Housing (15) if required soft, dry cloth
when it is cool, since there is & bumn o g ; i
hezerd, Do not use any clesning PEYPER oML e ! . Soft, dry cloth
solutions, Cooling plate (14) daily cleaning brush
Stone lining inseris (3, &, 41) dally cleaning brush
The following parts have ta be cleaned oM  saafing ring of the fumace head () daily cleaning brush and a soft cloth

time to time:

Saaling rim of the fumaos base (18)
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7.3 Furnace calibration with
‘Silver Test’

The sheathed thermocouple may
b subject to changes which affect
the furnace temperature, depend-
ing on the mode and period of
operation. Check furnace tempera-
ture with the ‘Silver Test' at least
twice a year and adjust if neces-
gAY,

For that purpose, the fumace
features P#8, a special calibration
program.

Malerial required (in the Temperature
Checking Set 2)

» [vclar® firing fray
* Silver wire, purity 59.98%

Procedure:

ay The turnace must be al operating lempera-
lure {swilched onfar af least BD minutes)
and have a stand-by temperature of 403 *C
(757 “F) {e.g, in P8,

1) Inzart sivar wire into the lvoclar® sampie
holder (sec also tho notice enclosed in the
Temperalure Checking Sel 2},

c) Select PO (Silver Test program)

d)Pross —| and place the sample

Qr | holder with the silvar strip

f | inthe centre of the tirng
plate (G).

B} Press START (il eror message Err 14
appears, the furnace temperature is still
taa high for the “Siver Test (=410 /770 F).
The furnace cluses automeatically at the
correct termperature and the program

staris),

If the sllver wire has started to meli
{pitted) at the end of the program, the
furnace temperature is correctly calibrated
{Figure B). If not, recalibration is neces-

sary.

20

Figure A

Temperature oo low

e A R e ot

Figure B

Tamparature just fight

Flgure C

Temperature too high

Recalibration

& change in temperature of 50 "C

{+ 90 °F) Is possible in the Programat® P80,
Select program P53 to activale the
calibration keys "+" and "-". The program
does not need to be started for this
purpose,

Thea latest calibration valug is indicated in tha
input ficld (707 It tho cursor (80) |s moved to
the parameler fiald L (79) by maans of tha
arrow keys.

» | tha silver wira has nol started to mall alter

the ‘Silver Tast', recallbrate using the
' key (A

« | the silver wira has meltad down to a bal
after tha 'Silver Test!, recalibrate using tha
' key (C)

o

Every time a calibration key |s pressed,
the =et temperature changes by 1 °C

{1.B °F). Experianca has shown that a
recalibration of 5 °C (9 °F) is appropriate,
which means pressing the relevant key
five times,

Whils the calioration keys are in use, the
calibration value in “C (“F) is shown in the
input figld (70). Entering the calibration value
does not have to be confirmad with ENTER.
Wa recommend not lo recalibrate the fumace
immadiately befare it reaches the holding
temperature or during the holding time of the
"Silver Test program, Repeal the ‘Silver Tasl'
until fhe sihver wire starts ta melt comactly {B),

L7
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8. What if ..

This chapter will help you to recognize
malfunctions and take appropriate measures,
or, if possible, (o parform some repairs.

8.1 Error messages

List of possible error messages and thelr meaning

Error massages have to be acknowledged with STOF (60).
Impossible values are not accepled. The value is deleted when ENTER is pressed and the "old’ valus reappears, Parameters outside the
acceptable value range are net accepled. llogical values result in an error message being displayed.

Error Ho. Dokcription | Inmtructions for usars
| Operating errors .
*Errd Tavalue anberad Ie lowor than the cumens fempasatin | Al the fumiace to canl taa lawer tamparaturn, or entor o higher valuo,
Heroelure in the lumace chamber) |
| Epr-2 Ta';;ﬁl'uu' unlmad IHI Iuwur'imﬂ the li-fa',,u or tugher then 1200 *C (2182 'T) l Zat a logical tempergiure vilue,
T i S-valun anfiared |5 bolnw TR & ar mare shan 10 min |5t an accoptabin ciosing fima ——
'. Errd Hevailug orlered & more thin 40 min St 0 shortor Palding lime
Eng I-value enlered s below 30 "Crmin, (54 *Fimin | of higner |"Sat an accapiabie termperature incrunse b,
tran 140 "Cimin, (252 *Fimin )
Err & Bewatlue enlood 8 lower than 100 'C {212 °F) or fugher S0t an acceptable stane by mpaniun
thizn 700-°C 1282 “F)
‘ L7 B-uati andarad I highar than the Taalue St an accaptabla stand-oy mpamim
Eir# L-wiug erterod i@ highes hian e Tveiue S an sccepabie v lor he lang-wem cooling
Err 8 Vi-wplue gnlessd 8 highen thar he Yevalug Set g sucsha V) or ¥ value, T
Err 10 Vevalues antered ars higher than the Twlus Chedk tha set tlemperaturs.
Adiyst the valyes foe Wy and v, If nacossarny,
Eir 11 Wi- or Wa-value{s) missing | Sat the mEsng value.
Err 12 Vevalur arfarad = hinharthan 1200 °0 (#1867 *F) | Bat 7 lowr valus
Brri1a Temperature i5 160 nigh (aeleal empesature 15 -2 "C {218 °F) | Take care whan eoting the paramelsrs during a progreen in progress.
tigher ten the T valug i naceasary, silow e lumaca to cag 10 the set lamparahoee and iy again
Shautd imis nas help, thare is probably 3 malferction in the 2ectronic controls.
‘B4 Termperalurg in the finng chamber i& o high lor the Sdver Tes? | The fumage cools gomn and the program then sl aubomadically.
Jebove 400 °C (770 °F}) i
l Err 15 L-valur aeferad Te hagher tran 1200 °C (#1858 °F) | Set a lower value for ihe lang-tamm cooling
Emr ¥ Power fartuie kstrsg more $han 5 § gurng & program m progress | Aprogrm in grogress has been niemupted by & power {asure
| ’ L | S
-! Furnace errors
| " Err 20 Errorin the heating syslem Chagn tne F2 luss m he sumoly urnl, | rs error messege eppears, the heater is
; sficred off for zafary reazons. Tra furnace = opanad and ha keynad doss not
work F you want io close ihe fumace head {1} despito the emor, proceed as
‘e
_,; - Switzh off the furnace and walt fnr 20 5.
Switzh Be fumace or again and wail unbl the fernacs head & cloged,
Err 32 Closod furnace head 15 nol acnowedged, A foreign object between the furnace head (1) end e freme penel (17) may
aberuct e chozing of tha fumace haad,
Err 23 WuifFe i 2ning. Tre mufe i worn down. |t 5 recommended o nave it repiaced.
After havmy acknuwlizdgsy the error message, rowever, she program car ba
staten
| Err 24 Mufie is delactive. N The niulfe must e repiaced immediatey, o
[ Err 25 Ternperalure ™ the furnece bese is higher then §5 °C {143 7FL Bring fha lemparaiura in ha fumace base o & vaiue lower than 65 °C {M8°F), |
Maka sure Brat the 2k vents ara ciean and fres from anstriction.
Er a7 Furrace head docs ot epen afier the initel star-up Hona
Em 2 Furmace head has been moned mansll, vz the fumace head (1) only by mears of the coresponding kays,
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Error Ho. Teseriplion InFiruclicns for usars i
"EnZR Ternpergiure glert {emperature = spprox. 1300 °C (2372 *F)) Emh;annrrr.ﬂsagaappaa.rs, 1ha heater & swiered off for safety rmeasons, The.
fumace iz openad ang the kayoad does nol work, ! you wanl to close (he lurace
head (1) despele the ermor, groceed as oliows:
- Switch off e furnace and walt far 20 5
- Swizh the fumace en again and wait untl tha furnace head is olosed,
Errors in the suppfy unit
Err 30 Heating rafay does nnt raspond Mong
Er a1 Macuum valve 0ors nol rosaond, Nomie
Em 32 Vecuum has been measurad ovar & proionged perod of tme = Tha vasuum vake [s prooably stucs ar dirty
the furnane nead cannn: Be onened (FHer e nial starup)
Eir 34 Mocesgary vacuum hos not been reached wifin 1 mim, Chagy e fllgwing fems;
« s tha liting chambar figh! (I8 e saateg surlace clran)?
i5 tho vacuum hose connacted?
- & tha vacuum pump cannactad?
» & tha F1 luta noardar?
Err 4 Errtr In the alostronic mrﬁpu'ne"ﬂ far-"iﬁ'n'awl-,l vl bone
Err 35 Error in lhe eleclroni; componesd tor the supply und Nana
Crr 0 Errar In tha aleciron i componsnt tor ths mutfa contmie o Hana
Errors in the control unit
Err 40 Indicatar for fha alactronis comprnants datecive T hame
Erda | Emarinthe rnnrn?r',' Th peogram pararmoters ane probidly inld,
Errars In the analog module
Frr it Sanaor calibrmtion is fot vad Furmiice can mo onger be operated
ki &1 Error in the meropnpeessor of s gnelog modae, MNera
[ Ermr in the callbrmtion mamory of the analog modula Horc
Err &3 Errar in tme systom momony Hore
Ern g Errer in e eleclronic comporen lor the temperature megsuramant. Hare
Err 55 Anlopg moduls cannet reesond, o You progably nave @ poor pawar supphy
Eer 66 Temperaturs in e fernaos base 16 lewor tan 1 °C (338 °F) Ingrease he lemoemmiure n e furmoce base,
" Furnace haao opens when tis @ror pooure,

For safety reasons, the heating

A muffle may only be changed by a
certified Ivoclar® Service Center
(Err 23, Err 24},

Clearing measures tor Err 22, if the moter for
the furnace head is in an inapproprate
position (provided that the close furnace
head' key is not defective):

Situation A

The turnace has been switched on betore the
lurnace head (1) is mounted (initial start-up
or after maintenance of the furnace head).

Prass STOP to acknowledge the emor
message. After that, press the 'close furnace
head' key. If Err 22 reappears, press STOP
again and try the ‘close furmace head key
again. It may be necessary to repeat this
procedure more han once. Press STOP
when {he lever (40a) belwesn the lwo hinge
pins (40) (see lower picture on page 11)
reaches its highest position over the frame
panel (17). Then, swilch off the furnace, Align
the two hinge pins (40) in a vertical position
and mount the furnace head. During mount-
ing, 1he fumace head should be held in an
almost closed position. After that, switch on
the fumace.

a2

Situation B
Error messags Err 22 appears if the fumace
head (1) is correctly mounted.

Remove abjecls that are possibly locatsd
between the fumace head (1) and the frame
panel (17). Press STOP to acsnowiedge the
efror message. Then, prass the ‘closa
turnace head key. If Em 22 reappears, press

STOP again and ry the ‘closs furnace head

key aggin. It may be necessary to repeat this
procadure mere than ence. Do not use the
'open furnace head' k2y. Should the fumnage
head be opened during this process, it is nal
important, since the movements of the
fumace head are normally sefi-adjusting.

Situation C

Same &s situation B, but with the emor
occurring immediately aiter switching on the
fumace, i.e. during the self-diagnosis.

Same as situation B. Additionally, the fumacs
has to be swilched off and on again at the
and of the procedure lo make sure that the
self-diagnosis is repeated.




B.2 Technical malfunctions

These malfunctions may occur without an error message being dizplayed.

Description

Double-check

Action

'.'5:.'-D15Pi:éf “@EIj;l.lUﬂﬁ&iad

© |5 the F3 fuse for the electronic contrals OK?

Chack F3 fuse (26)

- Futnace head does nol
“openfclose. : Is the F3 fuse OK? Check F3 tuse (26)
 Burzer does not sound Is the buzzer switched off (Tune 0)? Salect tune 1-0, see Chapter 5.5

Vacuum purhp nat werking

s the vacuum pump correctly connected?

1s the F1 use CK?

Connect vacuum pump according to the
Opsrating Instructions,
Check F1 fuse (28)

Final vacuum rot reached

5 the vacuum hose OK?
Is the furnace alrtight?

v Approximately 10 s after switching

on, 1he furmace carmes oul the
aulomatic sell-diagnosis (SELF s

indicated in the display). The
ilumination of the LC-display (7)
has to light up mmediately atter

swilching on.

Important
Use only fuses with test labels
and according to the respective

values specified in "Technical

Data"

Chack vacuum and hose connactions
Replace pump.
Clean sealng surface,

8.3 Repair

- Acpairs may only bi carried out by
l l a cartifiad lvoclar® Service Cenler,
Please refor to the addresses on

the fast page of these Operating
Instructions.

if repalrs during the warranty perlod are nol
carried out by & certified lvoclar® Service
Center, the warranty will expire immediataly.

Please also read the safcty infarmation in
Chapter 2.
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9. Product Specifications

This chapter contains all the relevant product
spacificalions:

9.1 Delivery form

1 Programat® F80

1 Power cord

1 Vacuumn hose

3 Extra fuses

1 Operafing Instructions
1 Warranly card

Recommended accessories

= Yacuurn pump VP2

- Programat® accessory assortment (tongs,
hring trays G+K, Temperature Checking

Sal}

- Programat™ firing cards
Colour
White  (RALSDIG)

24

9,2 Technical data

Power supply

Single-phase alternating current
200-240 V /1 50-60 Hz

110-120V / 50-60 Hz

Tolerated voliage fluctuations +- 10%

Powsr consumption
Furnaco with vacuum pump
200-240V max, 16800 W
110-120V max. 1500 W

Vacuum guality
By means of 3 LEDs in stages of 25, 50. 100 %

Acceptable data for pumps fram other
manufacturers

Max, performance; 300 W

Final vacuum: approx. 25 mbar

use only tested pumps

Electrical luses
200-240 ¥,

T 6.3 A (heating circunt)
T 315 mA (conirels)

T 3.15A (pump)

110120V,

T 15A (heating circuit)
T 500 ma (controls)
T 5A {pump)

Dimensions of fuses
200-240 Y = Diameter 5 x 20 mm
10120V = Diamater 6.3 x 32 mm

Dimensions of the closed furnace
Width/deptivheight = 415 x 433 x 295 mm

Usable size of the firing chambar
Diameter 80 mm, height 33 mm

Max. firing temparature
1200 “C (2192 °F)

Weight

Furnace head: 3.5 kg
Furnace base: 10.5 kg
Furnzce complele: 14.0 kg

Safety information

The PEO complies with the follawing
guidelines:

- |EC 1010-1/EN 81010, Pari 1

- UL and cUL standards

Redia protection / electromagretic
compatiblity
EMC lested

9.3 Acceptable operating
conditions

Acceptable temperature range
+5°C to+35 °C (+41 °F lo + 95 °F)

Acceptable humidity range 1
B0 % maximum ralative humidity for

temperatures up to 31 °C (B7.8 °F) gradually
decraasing to 50 % ralative humidity at 40 "C '
(104 *F); condensation excluded.

Acceptable ambient pressure
500 mbar to 1060 mbar

The lurnace is tested for allitudes of up lo
2000 m above sea lovel.

9.4 Acceptable transportation and
storage conditions

U'_._.l.'

Acceptable temperature range
20"Clo+50°C(4°Fto 1122 "F)

Acceptable humidity range

B0 % maximum relative humidity for
temperaturas up to 31 °C (B7.8 °F) gradually
decreasing 1o 50 % relativa humidity at 40 °C
(104 *F); condensation excluded,

Acceptable ambient pressure
500 mbar to 1060 mbar

Lisa only original packaging of the
Pragramat® B0 togethar with the respective
foam material for shipping purposes.




10. Firing Tables
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Legende

Buzzer sounds with the furmnace head open
and the temperature dropping below 320 °C

(608 “F)

Programs P1 to P78, open furnace head,
1 minute

wv, = wilth vacLum;

Wiy, = withoul vacuum,

L = 0 =no->means withoul long-

Bl

@

b

larm conling

These values are presel and e net
shown in the display.

The first halt of ths individually set
halding time is carrind out with
vacuum, the sccond hall withoul
WEAGLIUT.

Ovemight program: Furnace head
opens in 1 min. wilhout the buzzer
sounding, lurnace head closes after
opening at T ==80 "C (176 "F} and
slops healing,

The values lor T up lo Vs ate preset,
The ealibration value Lis st on O
when the furnace e shipped from the
manulaciurar,
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Ivoclar — worldwide

Deutsche Ivoclar Dental GmbH Ivoclar Pty. Ltd.
Postfach 1152 1 -5 Overseas Drive
[3-73471 Ellwengen FO. Box 367
Germany Mot#e Park, Vie. 3174
Tel. 07961/8688-0 Australia

Tel. 03/87955589

Ivoclar Division France

B.P 118 lvoclar Williams
F-74410 Saint-Jorioz lvoslar North Amenca, Inc.
France 23 Hannover Drive
Taal, 04 50.68.54.00 E1. Catharines, Ont. L2W 1A3
Canada
Ivoclar-Yivadent s.r.l, Tel. (B00) 263-8182
Via dell'lndustria 16 :
1-39025 Naturng (BE) ivoclar Williams _
ltaly Ivoclar North America, Inc,
Tal, 0473670111 175 Pinevicw Drive
Amhberst, NY 142268
Ilvoclar Comercial 5.4, UsA
c/Valdaribas 82 Tel, (B00) 533-6825
E-2B007 Madrid
Spain oclar-Vivadent i
Tal. 91/5524175 Branch Ctice in Poland ‘&
— Swialokrzyska 36 apt. 37
lvoclar-Yivadent UK Limited PL-00-116 Warszawa
Meridian South Poland
Lelcoster Tel, 22/6202484: G202661
LES 2wy :
Greal Britain Dental Medico AB
Tol, 1162654055 Gardslogdevagen 2
- S-161 70 Bremma
Ivoelar Dental (N.Z.) Ltd Sweden
Wellasley Slreel Tel. DB/B223730
PO, Box 5243
AMsckland voclar-Vivadent 5.4, da C.V,
Mew Zealand Av, Mazatlan No. 61, Pisa 2
Tol, (09} 830-5208 Col. Condesa
06170 Mexico, LR
Mexico

Tel. {5) 553-0038
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