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JELENKO FLAGSHIP™
VACUUM PORCELAIN FURNACE

SPECIFICATIONS

Maximum Temperature: 2100°F (1150°C)

Overall Dimensions: 177" widé x 16%" deep x 21%" high
(45.4 cm wide x 42.5 cm deep x 54.0 cm high)

Muffle: Accepts any restoration 3" diameter x 2'4" high
(7.6 cm diameter x 5.7 cm high)

Electrical: 100V 50/60 Hz- 1100 Watts (PN 311102)
115V 50/60 Hz - 1100 Watis* (PN 311100)
230V 50/60 Hz - 1100 Watts* (PN 311101)

Net Weight (Unpacked): 60.1 Ibs.
(27.1 k9)

Finish: Black and orange textured enamel over steel.

Number of Programs:

Twenty-one - User-Programmable Firing Cycle Programs

One - User-Programmable 1dle Program

Twenty - Fixed Firing Cycle Programs (Includes Automatic Purging and Automatic
Calibration Programs)

One - Fixed ldle Program

One - Fixed Night Program

One - Manual Override Feature (with Vacuum)
One - Manual Override Feature (without Vacuum)

Supplied Accessories:

Set of three - Single-Point Sagger Trays

Set of two - Crown Sagger Trays

Full-Arch Sagger Tray

Calibration Kit (includes Calibration Instrument and Silver Wire)
Door Platform

Manua! Door Crank Handle

*These models of the Flagship VPF have been designed to operate at plus or minus ten percent
of the rated operating voltage, with no change in the performance of the furnace. Should the line
voltage available to the furnace exceed these limits, the performance of the furnace may be
affected.



INSTALLATION

8.
9.
10.

. Remove all packaging material from around the furnace.

. Position the furnace in an area which provides a minimum of two inches (5.1 cm) of air space

on all sides.

. Connect the vacuum pump hose from your vacuum pump to the Vacuum Hose Connector at

the rear of the furnace. Use of a Jelenko Oil-less Vacuum Pump (115V-PN 306230;
230V-PN 306235) is recommended.

. Plug the vacuum pump line cord into the Vacuum Pump Receptacle at the rear of the

furnace.

. Plug the furnace into a wall receptacle rated for a minimum of 15 amperes. An independent

electrical circuit must always be used (SEE NOTE BELOW).

Press the POWER SWITCH to the ON position. The indicator lamp above the switch will light;
the TEMPERATURE DISPLAY will indicate the actual Muffle temperature; and the ALPHA-
NUMERIC DISPLAY will read “SELECT PROGRAM NUMBER.”

. Depress the DOOR DOWN KEY and hold the key depressed until the furnace Door is com-

pletely open. Release the key.
Unpackage the Door Platform and position the platform on the Door within the raised ridge.

Calibrate the furnace as outlined under CALIBRATION on pages 33-34 of this manual.

Your furnace is now ready for operation.

. IMPORTANT NOTE: Itis important that your Flagship™ furnace be operated only from an

independent electrical outlet, with no other equipment on the same circuit.

This furnace, as with all microprocessor controlled devices, will perform
reliably when it is operated from a stable power source free from frequent
voitage fluctuations.



MUFFLE CURING

The Muffle in the Flagship™ furnace has been designed and constructed of the most modern,
lightweight, ceramic-fiber materials. As a result of this type of design, the Muffle is highly resistant
to the absorption of atmospheric moisture and in most cases does not require an extensive
Muffle Curing Procedure.

However, if vacuum loss is observed while operating the furnace after initial installation, or after
replacing the Muffle, it is most likely the result of Muffle Outgassing,* and the Muffle Curing pro-
gram outlined below should be performed two times.

Using any available User-Program “A” through “T” or the Manual Program, program the following
firing cycle parameters:

PREHEATTIME - O MINUTES 10 SECONDS

LOW TEMP - 1000°F (538°C)

HEAT RATE - 100°F (66°C)/MINUTE

VACUUM LEVEL - 28 INCHES (71 CENTIMETERS) OF MERCURY
HIGH TEMP - 1800°F (982°C)

HOLD TIME - 20 MINUTES 0 SECONDS

VENT - 20 MINUTES 0 SECONDS

COOL TIME - 0 MINUTES 10 SECONDS

*Muffle outgassing occurs when moisture contained within the muffle insulation, or door plat-
form, is boiled and changed into a gaseous state, usually at Muffle temperatures of 1000°F
(638°C) and above.

This gas results in a reduction in the vacuum level within the furnace Vacuum Chamber, thus
creating apparent vacuum leakage.



FRONT PANEL CONTROLS

e e codi i

1. POWER SWITCH 10. IDLE KEY

2. TEMPERATURE DISPLAY 11. NIGHT KEY

3. ALPHA-NUMERIC DISPLAY 12. MANUAL PROGRAM KEY

4. PROGRAM SELECTOR KEYBOARD 13. USER PROGRAM KEY

5. PROGRAM KEY 14. STOP OVERRIDE KEY

6. STEP KEY 15. VACUUM OVERRIDE KEY

7. NUMERIC KEYBOARD (INCLUDING 16. AIR. OVERRIDE KEY
CLEAR AND ENTER KEYS) 17. VIEWING LIGHT KEY

8. STOP KEY 18. DOOR DOWN KEY

9. START KEY 19. DOOR UP KEY



FRONT PANEL CONTROLS

POWER SWITCH (1):

TEMPERATURE DISPLAY (2):

ALPHA-NUMERIC DISPLAY
(3):

PROGRAM SELECTOR
KEYBOARD (4):

PROGRAM KEY (5):

Turns the power to the furnace on or off. The indicator lamp
above the switch will light when this switch is placed in the ON
position.

indicates the actual temperature within the furnace Mufile, in
either degrees Fahrenheit or Celsius, as determined by the
position of the °F/°C SELECTOR SWITCH.

A multiple function display capable of indicating up to 32
individual characters at one time to provide the user with one or
more of the following units of information related to the furnace
operation:

Indicates the particular firing cycte number or function being
performed at ail times.

During a firing cycle, indicates the exact portion of the firing
being performed.

indicates whether the furnace is in the process of Heating or
Cooling before a firing cycle begins.

During operation of the furnace, directs the user by indicating
which keys must be depressed to start a firing cycle or function.

During firing cycles with vacuum, displays the actuai vacuum
level at all times.

During programming or while reviewing a program, displays the
name and programmed value for each parameter.

In the event of a furnace malfunction, displays the actual cause
for the malfunction.

indicates the exact reason for the furnace rejecting a data entry
by the user.

A group of 20 keys with indicator lamps, labeled “A” through “T,”
for selecting the desired program. This keyboard is used in
conjunction with the USER PROGRAM Key 1o access 20 “User”
and 20 “Fixed” programs.

Note that the “S” Key is also labeled PURGE as itis used to
operate the fixed automatic purging cycle, and the “T” Key is also
labeled CALIB. and is used to operate the fixed automatic
calibration cycle.

A brief tone response will be heard when any of the PROGRAM
SELECTOR KEYS is depressed, and the indicator lamp above
that key will light, indicating the program has been selected.

When this is depressed, the furnace is placed into the “program”
mode and will accept firing cycle parameter changes entered
through the NUMERIC KEYBOARD. This key must always be
depressed when entering or changing parameters in any of the
“User” programs, or when reviewing data in any of the “User” or
“Fixed” programs.



STEP KEY (6):

NUMERIC KEYBOARD (7):

STOP KEY (8):

START KEY (9):

IDLE KEY (10):

Note that only the parameters within the “User” programs may be
programmed and that all parameters within the “Fixed” programs
are factory-programmed and cannot be changed by the user.

A brief tone response will be heard each time this key is
depressed, and the indicator lamp above the key will light when
the furnace is in the “program” mode.

Used in conjunction with the PROGRAM KEY during
programming, or when reviewing a program, to advance the
ALPHA-NUMERIC DISPLAY to the next parameter in the
program. When the last parameter in a program {parameter
number 8) has been reached, the display will return to the first
parameter of the program (parameter number 1) when the key is
depressed the next time.

Depressing the key once will cause the display to advance one
parameter; holding the key depressed will cause the display to
advance the parameters automatically, one parameter at a time,
until the key is released. This feature allows the user to check all
of the parameters of a firing cycle rapidly, or advance several
parameters within a program, without having to operate the key
many times.

Each time the key is depressed, a brief tone response will be
heard. When advancing the parameters automatically, a brief
tone will sound with each parameter advancement.

A group of keys labeled 0 through 9, including CLEAR and
ENTER Keys, used when programming the furnace. To program a
desired parameter, the numbered keys are depressed to enter the
parameter. As each numbered key is depressed, the number will
appear on the ALPHA-NUMERIC DISPLAY, with the numbers
advancing from right to left. If during the entry an error is made,
the CLEAR Key is depressed to remove the incorrect entry from
the display.

Once the correct entry appears on the display, the parameter is
placed into the program by depressing the ENTER Key.

Each time a key on the NUMERICAL KEYBOARD is depressed, a
brief tone response will be heard.

When depressed, this key will automatically terminate any firing
cycle in progress, including the Night and Idie cycles, by venting
vacuum within the furnace chamber, opening the furnace Door,
and stopping Muffle heating. An eventual cooling ambient
temperature wiil result.

A brief tone response will be heard each time this key is
depressed.

When this key is depressed, the selected firing cycle program,
Night or Idle cycle, will begin. Prior to depressing the START Key,
a Program number, Night or Idle cycle, must be selected and the
ALPHA-NUMERIC DISPLAY must give the instruction for the user
10 “PUSH START BUTTON”. Once the START Key is depressed, a
brief tone response will be heard, the lamp above the key will
light, and the ALPHA-NUMERIC DISPLAY will change to indicate
the status of the furnace.

Used in conjunction with the USER PROGRAM Key to select
either the “User” or “Fixed” Idle cycles.



NIGHT KEY (11):

MANUAL PROGRAM KEY
(12):

USER PROGRAM KEY (13):

The Idle cycles are intended to be used during the workday to
maintain the furnace at a temperature close to the programmed
Low Temperature. This serves to reduce the amount of time
required for the furnace to reach the programmed Low
Temperature after the furnace Door has been opened.

When both the USER PROGRAM Key and the IDLE Key have
been depressed and the indicator lamps above each key are
lighted, the furnace will perform the “User” Idle program once the
START Key is depressed. In the “User” Idle program, both
temperature and vacuum level are fully programmable by the
user. :

If only the IDLE Key has been depressed and the indicator lamp
above this key ONLY is lighted, the furnace will perform the
“Fixed” ldle program once the START Key is depressed. In the
“Fixed" Idle program, the furnace will maintain a temperature of
1130°F (610°C) without vacuum.

A brief tone response will be heard each time the IDLE Key is
depressed, and the lamp above the key will light when the Idie
cycle has been selected.

Used to select the Night cycle when the furnace is to remain on
overnight or for extended periods of time. Use of the Night cycle
is recommended during these periods to prevent the
accumulation of atmospheric moisture within the Muffle and to
help extend Muffle life.

When the NIGHT Key is depressed and the indicator lamp above
the key is lighted, the Night cycle will be started once the START
Key is depressed. The Night cycie is a “Fixed” program which will
maintain the furnace at a temperature of 590°F (310°C) with the
vacuum pump being operated for one minute after the start of the
cycle and then turning off automaticaily.

A brief tone response will be heard each time the NIGHT Key is
depressed, and the indicator lamp above the key will light when
the Night cycle has been selected.

Used to select the Manual program, which is a full user-
programmab!e cycle with eight complete firing cycle parameters.

Once programmed, the parameters within the Manual program
will be retained, until changed by the user.

A brief tone response will be heard each time the MANUAL
PROGRAM Key is depressed, and the lamp above the key will
light when the Manual program has been selected.

Used in conjunction with the PROGRAM SELECTOR KEYBOARD
and the IDLE Key to select either “User” or “Fixed” programs.
When the USER PROGRAM Key is depressed, a brief tone
response will be heard, and the indicator lamp above the key will
light indicating the User Program mode has been selected.

In the User Program mode of operation, programs “A” through
“T” and the ldle program are fully programmable by the user and
will perform the firing cycle programmed by the user. These
programs will be retained in the furnace and may be reused
repeatedly by selecting the User Program mode and the desired
program.



STOP OVERRIDE KEY (14);

VACUUM OVERRIDE KEY
(15):

AIR OVERRIDE KEY (16):

In the Fixed Program mode of operation, programs “A” through
“T" and the Idle program will perform the “Fixed” program cycles
outlined under FIRING CYCLE PARAMETERS FOR FIXED
PROGRAMS “A” THROUGH “R” on pages 24-27 of this manual.
These programs may also be used at any time by selecting the
Fixed mode (indicator lamp above USER PROGRAM Key NOT
lighted) and the desired program number. Note that when using
the furnace in the “Fixed” mode of operation, a small letter “F” will
appear to the left of the program number indicated on the
ALPHA-NUMERIC DISPLAY.

Used during the override period which occurs at the end of the
programmed Cool Time to terminate either the Air Override or
Vacuum Override function. This key, rather than the program
STOP Key, must be used to stop an override function as it will not
terminate the compilete firing cycle but will permit the override
function to be used again, if necessary.

A brief tone response will be heard each time this key is
depressed.

Used at the end of the firing cycle to automatically close the
furnace Door and raise the Muffie temperature up to an
additional 100°F (56°C) higher than the programmed High
Temperature, under the vacuum level programmed for the firing
cycie in use. The furnace will maintain the programmed High
Temperature for approximately 45 seconds after the Door
automatically opens at the end of the firing cycle, at which time
this override feature may be used.

To operate, determine if a higher temperature is necessary when
the furnace Door opens at the end of the firing cycle. If so,
momentarily depress the VACUUM OVERRIDE Key. The furnace
Door will close. The vacuum pump will operate until the vacuum
level programmed for the firing cycle is achieved; then it will turn
off. The Muffle temperature, as indicated on the TEMPERATURE
DISPLAY, will increase at the Heat Rate programmed for the firing
cycle in use.

Once the desired temperature has been reached, this
temperature may be maintained by momentarily depressing the
VACUUM OVERRIDE Key. The temperature may be further
increased by again momentarily depressing the VACUUM
OVERRIDE Key. Any desired temperature may again be
maintained by momentarily depressing the VACUUM OVERRIDE
Key. This overriding and holding process may be repeated as
many times as desired.

If at any time during the vacuum override procedure it is
necessary to open the furnace Door, the STOP OVERRIDE Key
should be depressed. By using the STOP OVERRIDE Key, it is
possible to again use either the vacuum override or air override
feature.

Each time the VACUUM OVERRIDE Key is depressed, a brief
tone response will be heard, and the indicator lamp above the
key will light when the Vacuum Override function is in use.

Used at the end of the firing cycle to automatically close the
furnace Door and raise the Muffle temperature up to an
additional 100°F (56°C) higher than the programmed High
Temperature, without vacuum. The furnace will maintain the
programmed High Temperature for approximately 45 seconds
after the Door automatically opens at the end of the firing cycle,
at which time this override feature may be used.
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VIEWING LIGHT KEY (17):

DOOR DOWN KEY (18):

DOOR UP KEY (19):

To operate, determine if a higher temperature is necessary when
the furnace Door opens at the end of the firing cycle. 1f so,
momentarily depress the AIR OVERRIDE Key. The furnace Door
will close, and the Muffle temperature, as indicated on the
Temperature Display, will increase at the Heat Rate programmed
for the firing cycle in use.

Once the desired temperature has been reached, this
temperature may be maintained by momentarily depressing the
AIR OVERRIDE Key. The temperature may be further increased
by again momentarily depressing the AIR OVERRIDE Key. Any
desired temperature may again be maintained by momentarily
depressing the AIR OVERRIDE Key. This overriding and holding
process may be repeated as many times as desired.

If at any time during the air override procedure it is necessary 1o
open the furnace Door, the STOP OVERRIDE Key should be
depressed. By using the STOP OVERRIDE Key, it is possible to
again use either the air override or vacuum override feature.

Each time the AIR OVERRIDE Key is depressed, a brief tone
response will be heard, and the indicator lamp above the key will
light when the Air Override function isin use.

Turns the Viewing Lights, which illuminate the work area, on or
off. During the opening or closing of the furnace Door, the
Viewing Lights will be operated automatically by the furnace
controls. The VIEWING LIGHT Key will also serve to override the
auto;nat‘ic operation of the Viewing Lights to tum them either on
or off.

Each time the VIEWING LIGHT Key is depressed, a brief tone
response will be heard.

When depressed, this key will activate the motor to open (lower)
the furnace Door. The Door may be stopped at any point along its
travel by releasing the key.

The DOOR DOWN Key will also serve to override the automatic
operation of the Door during a firing cycle.

Each time the DOOR DOWN Key is depressed, a brief tone
response will be heard.

When depressed, this key will activate the motor to close (raise)
the furnace Door. The Door may be stopped at any point along its
travel by releasing the key.

The DOOR UP Key will also serve to override the automatic
operation of the Door during a firing cycle.

Each time the Door Up Key is depressed, a brief tone response
will be heard. :



RIGHT SIDE CONTROLS

20. CALIBRATION JACK 23. LANGUAGE SELECTOR SWITCH*
21. TONE VOLUME ADJUSTMENT 24. CALIBRATION RESET BUTTON®
22. °F/°C SELECTOR SWITCH*

*These components visible with access cover removed.
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RIGHT SIDE CONTROLS

CALIBRATION JACK (20):

TONE VOLUME
ADJUSTMENT (21):

°F/°C SELECTOR SWITCH
(22):

LANGUAGE SELECTOR
SWITCH (23}:

Accepts the plug from the Calibration Instrument used during the
furnace calibration procedure. Note that the furnace is equipped
with a fully automatic self-adjusting calibration system,
eliminating the need for manual adjustment by the user.

Using a small screwdriver, the volume of the tones produced by
the furnace may be increased or decreased with this control. To
adjust, insert the screwdriver through the access hole and
engage the screwdriver with the control. Rotate the screwdriver
clockwise to increase the tone volume or counter-clockwise to
decrease the volume, until the desired volume is obtained.

Used to select either degrees Fahrenheit and inches of mercury
or degrees Celsius and centimeters of mercury as unit of
measurement for temperature and vacuum on the furnace
displays. When the Selector Switch is moved toward the rear of
the furnace, the displays will indicate temperature and vacuum
level in degrees Celsius and centimeters of mercury respectively,
whereas positioning the switch toward the front of the furnace will
result in display readings in degrees Fahrenheit and inches of
mercury for temperature and vacuum.

The position of this switch may be changed by the user at any
time and will cause all programmed parameters to change to the
seiected unit of measurement.

The °F/°C SELECTOR SWITCH is concealed by an access cover
when not in use. This cover shouid always be replaced after
making adjusiments to this contro!.

All Flagship™ Vacuum Porcelain Furnaces are equipped with the
capability of operating in any one of nine different fanguages.
When a language has been selected, ali information displayed
on the ALPHA-NUMERIC DISPLAY will appear in the selected
language.

To select a language, rotate the smali thumbwheei on the

i ANGUAGE SELECTOR SWITCH unti! the code number
corresponding to the desired language appears in the “window”
of the switch.

Any one of the nine ianguages programmed into the furnace may
be selected by the user at any time. The nine languages and their
corresponding code numbers are as follows:

Code Number Language
Japanese
English
German
French
Jtalian
Spanish
Swedish
Norwegian
Greek
English

~Noobdhwh—O

8
9,A,B,C,D,E&F
The LANGUAGE SELECTOR SWITCH is concealed by an access

cover when not in use. This cover should always be replaced
after making adjustments to this control.

11



CALIBRATION RESET
SWITCH (24):

When this switch is depressed, the furnace calibration wil be
restored to a factory-determined calibration standard value.

This switch should be depressed ONLY after the furnace battery
has been replaced, or in the event the ALPHA-NUMERIC
DISPLAY indicates “CALIBRATION MALFUNCTION” after
several consecutive attempts to perform the furnace calibration
procedure.

The CALIBRATION RESET SWITCH is concealed by an access

cover when not in use. This cover should always be replaced
after using this switch.

12



LEFT SIDE CONTROLS

25. MANUAL VACUUM VENT 26. BATTERY COMPARTMENT
(ACCESS COVER REMOVED)

13



REAR VIEW
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27. MAIN FURNACE FUSE
28. VACUUM PUMP FUSE
29. VACUUM PUMP RECEPTACLE

30. ELECTRICAL GROUND BINDING POST
31. MANUAL DOOR CRANK
32. VACUUM HOSE CONNECTOR

14



LEFT SIDE CONTROLS
T)  MANUAL VACUUM VENT (25)

BATTERY COMPARTMENT (26):

REAR PANEL
MAIN FURNACE FUSE (27):

VACUUM PUMP FUSE (28):

VACUUM PUMP RECEPTACLE (29):

ELECTRICAL GROUND BINDING
POST (30):

MANUAL DOOR CRANK (31):

VACUUM HOSE CONNECTOR (32).

Provided as a means for venting the furnace Vacuum
Chamber in the event of a power loss or furnace break-
down. The Vacuum Chamber may be vented by
depressing and holding this button.

. Contains the furnace battery which is used to maintain

firing cycle programs in microcomputer memory in the
event of a line power failure. This battery will maintain
memory for extended periods of time without discharge
and is rated for fong life.

In the event the battery fails, the TEMPERATURE
DISPLAY will flash on and off continuously, indicating
the battery requires replacement.

As part of normal furnace maintenance, the battery
should be replaced every two years.

When replacing the battery, the precautions outlined on
page 46 of this manual under BATTERY REPLACE-
MENT must be followed. The cover for the BATTERY
COMPARTMENT should be replaced after servicing
the battery.

A safety device designed to protect the furnace
electronics and Muffle in the event of a short circuit.
This is one of two fuses provided on the furnace.

An added safety device designed to protect the
vacuum pump in the event of a short circuit or overioad.
This is the second of two fuses provided on the
furnace.

Controlled automatically by the furnace electronic
controls, this outlet provides electrical power for the
vacuum pump.

Provided as a means of attaching an electrical ground
(earth) connection to the furnace, in the event the line
cord ground cannot be used or additional equipment
grounding is desired. The furnace must be grounded at
all times, either through the line cord ground connec-
tion, this binding post connection, or both.

Provided as a means for manually opening the furnace
Door in the event of a line power failure or furnace
breakdown.

The MANUAL DOOR CRANK is operated in the
following manner:

1. Using the MANUAL VACUUM VENT, vent the
furnace Vacuum Chamber completely.

2. Place the supplied Door Crank Handle on the
exposed shaft of the door crank mechanism.

3. While pushing the Handle toward the front of the
furnace, rotate the Handle counter-clockwise until
the furnace Door has opened the desired distance.

The vacuum hose from the vacuum pump is connected
to this fitting. The fitting is a standard one-quarter inch
NPT.

15



DESCRIPTION OF FIRING CYCLE PARAMETERS

PREHEAT TIME —

LOW TEMPERATURE —

HEAT RATE —

VACUUM LEVEL —

HIGH TEMPERATURE —

HOLD TIME —

The length of time, programmable in both minutes and seconds,
required for the furnace Door to travel from the initial preheating
position to the fully closed position. The furnace Door will not
begin to close until the furnace temperature is within
approximately 10°F (6°C) of the programmed Low Temperature.

Any Preheat Time from 10 seconds through 42 minutes and 30
seconds may be programmed into the furnace.

The temperature at which the furnace Door will begin to close for
preheating the restoration. Once the furnace Door has closed
completely, the firing cycle will begin at this temperature.

Any Low Temperature between 200°F (100°C) and 2100°F
(1150°C) may be programmed into the furnace.

The rate of temperature rise within the Muffle, starting from the
programmed Low Temperature up to the programmed High
Temperature, in degrees per minute. The programmed Heat Rate
will be maintained linearly throughout the firing cycle by the
furnace electronic controls.

Any Heat Rate from 60°F (30°C) per minute through 300°F (165°C)
per minute may be programmed into the furnace.

The level of vacuum which will be maintained within the furnace
Vacuum Chamber throughout the programmed firing cycle.

The furnace has been designed to precisely maintain a
programmed vacuum level automatically for the duration of the
firing cycle.

Any vacuum level between 6 inches (15 centimeters) and 30
inches (76 centimeters) may be programmed into the furnace. For
firing cycles where no vacuum is required, zero is programmed
as the desired vacuum level.

The maximum temperature which will be obtained during a
programmed firing cycle. Once the High Temperature has been
attained, the furnace will maintain this temperature for the
duration of the programmed Hold Time.

Any High Temperature between 200°F (100°C) and 2100°F
(1150°C) may be programmed into the furnace.

The length of time, programmabile in both minutes and seconds,
over which the programmed High Temperature will be
maintained prior to the furnace Door opening.

At the end of the programmed Hold Time, the furnace Door will
automatically open over the programmed Cool Time.

Any Hold Time from 0 seconds through 99 minutes and 59
seconds may be programmed into the furnace.

16



VENT —

COOL TIME —

Programmable as either a temperature or time quantity, this is the
point during the firing cycie at which the vacuum within the
furnace Vacuum Chamber will automatically vent.

When a temperature has been programmed, this will be the
temperature during the firing cycle at which vacuum will be
vented.

When a time has been programmed, this will be the length of time
in minutes and seconds at which the vacuum will be maintained
during the programmed Hold Time.

This method of programming allows the furnace operator to vent
vacuum either before or at the programmed High Temperature, or
maintain vacuum over any portion of the programmed Hold Time.

The vacuum Vent point may be programmed for any temperature
between 200°F (100°C) and 2100°F (1150°C) OR any time from
zero through 99 minutes and 59 seconds. Note that furnace
controls have been designed to allow the operator to program
ONLY one method of vacuum venting (time or temperature), and
will not allow the operator to program a time which is longer than
the programmed Hold Time.

The length of time, in minutes and seconds, required for the

furnace Door to reach the fully opened position. At the end of the

programmed Hold Time, the furnace Door will open atits

maximum speed until it reaches a factory-predetermined position

$nd then continue to open siowly over the programmed Cool
ime.

The Cool Time is programmable over a range of 10 seconds 10 20
minutes, in 10 steps, by entering the number which corresponds
to the desired Cool Time as outlined below.

Cool Time Number Actual Cool Time
<0> 10 Seconds
<t1> 20 Seconds
<2> 30 Seconds
<3> 1 Minute 0 Seconds
<4> 1 Minute 30 Seconds
<5> 2 Minutes 30 Seconds
<6> 4 Minutes 0 Seconds
<7> 7 Minutes 0 Seconds
<8> 10 Minutes 0 Seconds
<9> 20 Minutes 0 Seconds

17



ERROR MESSAGES
The Fiagship™ VPF has been desi

gned to provide the user with a series of messages which

explain the reason for the furnace not accepting an operator entry.

This feature makes it easier for the user to identify the exact nature of an improper entry.

The Error Messages provided b
are outlined in this section.

1. “CANT INPUT”
Causes

a. User attempts to change parameters of
a Fixed program.

b. User attempts to change parameters of
a User-program while a firing cycle is in
progress.

C. User attempts to change parameters of
the Manual program while the firing
cycle is in progress, at a time in the
cycle when changes for that parameter
are not permitted.

2. “DATA RANGE ERROR”
 Cause
User attempts to enter a parameter with
a value which is not within the limits for
the parameter, as outlined in the tabie
on page 23 of this manual.

3. “DATA ERROR”

Cause

Each time the START Key is depressed,

the microcomputer checks all
parameters to make certain they have
been properly entered. In the event a
parameter has not been entered
(missing), is illogical, or out of the
furnace range, this display will appear
once the START Key is depressed.

y the furnace, their causes, and the action required by the user

Action Required by User

a. Fixed program parameters cannot be
changed by the user.

b. Parameters of User-programs (except
Manual program) cannot be changed while
a firing cycle is in progress. Changes must
be made prior to starting the program.

¢. Certain “in cycle” parameter changes are
permitted when using the Manual program:;
however, these changes must be made at
the correct times. The correct timing for “in
cycle” parameter changes for the Manualj
program is outlined in the table on page 28
of this manual.

Action Required by User

User must select a value for the parameter
which is within the outlined limits.

Action Required by User

The user should review all parameters for the
program being used to locate the
parameter(s) causing this Error Message.
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4. “PARAMETER ERROR X”

» Cause Action Required by User

% This display appears when entering By observing the parameter number which
parameters for a program if the value for appears to the right of the “PARAMETER
the parameter being entered is in con- ERROR?” display, the user must advance the
tradiction to a value previously display to this parameter using the STEP Key,
programmed. ~ and enter the correct parameter.
An example of this would be if the user Once this has been done, the user may return
enters a Low Temperature value which to the parameter ongmally being entered and
is higher than the High Temperature resume programming.

previously programmed into the furnace.

In addition to displaying “PARAMETER
ERROR?”, a number will appear to the
right of this phrase {o indicate exactly
which parameter contradicts the
parameter being programmed.
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PROGRAMMING USER-PROGRAMS “A” THROUGH “T*

The twenty User-programs “A” through “T” are fully programmable by the user, with each
program consisting of eight different firing cycle parameters.

Once programmed, each of the twenty programs will be retained in the furnace memory for use
as needed, even when the furnace POWER SWITCH has been turned OFF or line power to the
furnace is disconnected.

Outlined below is the procedure to be used when programming User-programs “A” through “T.”
To illustrate this procedure, the following firing cycle parameters will be used to program user-
program “A”*

PARAMETER NAME PARAMETER VALUE
Preheat Time 2 Minutes 30 Seconds
Low Temp 1100°F (593°C)
Heat Rate 100°F/Minute (56°C/Minute)
Vacuum Level 27 Inches (69 centimeters)
High Temp 1850°F (1010°C)

- Hold Time v 0 Minutes 30 Seconds
Vent 1800°F (982°C)
Cool Time 10 Seconds

If, when following this procedure, an ERROR message appears on the display after depressing
the ENTER Key, refer to the description of ERROR MESSAGES outlined on pages 18-19 of this
manual for an explanation of the cause.

1. Make certain the Flagship™ furnace has been installed as outlined under INSTALLATION on
page 2 of this manual and that the POWER SWITCH has been placed in the ON position.

The ALPHA-NUMERIC DISPLAY will read “SELECT PROGRAM NUMBER.”

2. Depress the USER PROGRAM Key. The indicator lamp above this key will light, indicating
the furnace is in the User-Program mode of operation.

3. Depress PROGRAM SELECTOR Key “A.” The indicator lamp above this key will light,
indicating program “A” has been selected, and the ALPHA-NUMERIC DISPLAY will read
“PUSH START BUTTON.”

Since the User-Program mode was selected in the previous step, the furnace is now
operating in User Program “A.” Had the USER PROG RAM Key not been depressed, the
indicator lamp above this key would not be lighted and'the furnace would therefore be
operating in Fixed Program “A.”

4. Depress the PROGRAM Key. The indicator lamp above this key will light, indicating the
furnace is in the Program mode, and the ALPHA-NUMERIC DISPLAY will read “A1
PREHEAT TIME XX min XX sec.”

Note that the letter “A” in this display indicates the program number which has been
selected, and the number “1” to the right of this letter indicates parameter number one
(PREHEAT TIME) is being displayed.
5. Depress the following numbers on the NUMERICAL KEYBOARD:
02 - 1o correspond to the desired number of minutes for Preheating
AND
30 - to correspond to the desired number of seconds for Preheating

If. while making these entries, an incorrect key is depressed, the display may be cleared by
depressing the CLEAR Key.

You will note that, after depressing the first key for this entry (0), the small bars called
CURSORS, which appear beiow the parameter, begin to flash on and off. This is an
indication that an entry is being made.
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Once the desired Preheat Time appears correctly on the display, depress the ENTER Key.
This parameter will be entered, and the display will automatically advance to the next
parameter and read “A2 LOW TEMP XXXX°F.”

. Depress the following numbers on the NUMERICAL KEYBOARD:

1100 -to correspond to the desired Low Temperature

Once the desired Low Temperature appears correctly on the display, depress the ENTER
Key. This parameter will be entered, and the display will automaticaily advance to the next
parameter and read “A3 HEAT RATE XXX°F/min.”

. Depress the following numbers on the NUMERICAL KEYBOARD:

1 0 0 - to correspond to the desired Heat Rate

Once the desired Heat Rate appears correctly on the display, depress the ENTER Key. This
parameter will be entered, and the display will automatically advance to the next parameter
and read “A4 VACUUM LEVEL XX in Hg.”

Depress the following numbers on the NUMERICAL KEYBOARD:
2 7 - to correspond to the desired Vacuum Level

Once the desired Vacuum Level appears correctly on the display, depress the ENTER Key.
This parameter will be entered, and the display will automatically advance to the next
parameter and read “A5 HIGH TEMP XXXX°F.”

Depress the foliowing numbers on the NUMERICAL KEYBOARD:
185 0 - to correspond to the desired High Temperature

Once the desired High Temperature appears correctly on the display, depress the ENTER
Key. This parameter will be entered, and the display will automatically advance to the next
parameter and read “A6 HOLD TIME XX min XX sec.”

Depress the following numbers on the NUMERICAL KEYBOARD:

0 0 - to correspond to the number of minutes desired to maintain High Temperature
AND

3 0 - to correspond to the number of seconds desired to maintain High Temperature

Once the desired Hold Time appears correctly on the display, depress the ENTER Key. This
parameter will be entered, and the display will automatically advance to the next parameter
and read “A7 VENT XXX°F XXX min XX sec.”

The Vent parameter may be expressed as either temperature or time. If it is desired to vent
vacuum at or before the programmed High Temperature (as in this exercise), the desired Vent
Temperature would be programmed at this time by depressing the following numbers on the
NUMERICAL KEYBOARD:

1 8 0 0 - to correspond to the desired venting temperature

If for this parameter it is desirable to maintain vacuum for a portion of or the entire
programmed Hold Time, the STEP Key should be depressed once and the display will read
“A7 VENT °F XX min XX sec.”

You will note that the CURSORS now appear below the Vent Time, rather than temperature,

and the Vent Time may be entered by depressing the corresponding numbers on the
Numerical Keyboard as follows:
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X X - to correspond to the number of minutes desired to maintain vacuum during the Hold
Time.
AND

X X - to correspond to the number of seconds desired to maintain vacuum during the Hold
Time.

Once the desired Vent vaiue appears correctly on the display, depress the ENTER Key, ahd
the desired vacuum venting point will be entered.

If the furnace has been programmed 10 vent vacuum by time, the next parameter will be
displayed immediately after the ENTER Key is depressed.

If vacuum has been programmed to vent by temperature, the STEP Key must be depressed
after depressing the ENTER Key to advance to the next parameter.

At this time the display will read “A8 COOL TIME <X> X min XX sec.”

12. In accordance with the table which appears on page 17 of this manual, the code number
which corresponds to the Cool Time used for this exercise is “0.”

Depress “0” on the NUMERICAL KEYBOARD, and note that actual Cool Time which
corresponds to this code number appears on the display to the right of the code number.

Once the correct code number appears on the display, depress the ENTER Key. This
parameter will be entered, and the display will automatically advance to the first parameter
programmed, indicating that programming for this Program is complete.

At this time, all parameters should be checked for entry errors by advancing through the
Program, one parameter at a time, using the STEP Key.

if an error is found, it may be corrected by depressing the keys on the NUMERICAL
KEYBOARD which correspond to the correct value, and depressing the ENTER Key. The
correct value will automaticailly replace the value previously entered.

13. Depress the PROGRAM Key. The indicator lamp above the key will turn off, and the ALPHA-
NUMERIC DISPLAY will read “PUSH START BUTTON.”

14. User-Program “A” has now been completely programmed and may be used to perform the
programmed firing cycle by depressing the START Key.

Once the START Key has been depressed to begin a firing cycle, the ALPHA-NUMERIC
DISPLAY will read either “* WARM UP *” or “* COOLING *” to show that the furnace is in the
process of either heating or cooling to the programmed Low Temperature. The firing cycle

will not begin until the actual Muffle temperature is within approximately 10°F (6°C) of the
programmed Low Temperature.

User-Programs “B” through “T” are programmed, using the procedure outlined for Program
“A” in this section.

* NOTE: The procedure illustrated in this section uses degrees Fahrenheit for temperature and
inches of mercury for vacuum. If the furnace is being used with the °F/°C SELECTOR
SWITCH in the °C position, degrees Celsius for temperature and centimeters of mercury
for vacuum (numbers in parentheses) should be used.
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UPPER AND LOWER LIMITS FOR
EIGHT FIRING CYCLE PARAMETERS

Parameter A
Number Parameter Lower Limit Upper Limit
1 PREHEAT TIME 10 SECONDS 42 MINUTES 30 SECONDS
2 LOW TEMPERATURE  200°F (100°C) 2100°F (1150°C)
3 HEAT RATE 60°F (30°C)/MINUTE 300°F (165°C)/MINUTE
4 VACUUM LEVEL 0 OR 6 INCHES (15cm) 30 INCHES (76¢cm)
5 HIGH TEMPERATURE 200°F (100°C) 2100°F (1150°C)
6 HOLD TIME 0 SECONDS 99 MINUTES 59 SECONDS
7 VENT 0 SECONDS 99 MINUTES 59 SECONDS OR
200°F (100°C) 2100°F (1150°C)

8 COOLTIME* <0> THROUGH <9>

*Refer to Table of Cool Times as outlined under DESCRIPTION OF FIRING CYCLE
PARAMETERS on page 17 of this manual.

NOTE: When a Vacuum Level of zero (0) is programmed, the Vent parameter automatically will
not be displayed during programming or when reviewing program parameters.

OPERATING FIXED PROGRAMS “A” THROUGH “R”

The Flagship™ VPF is equipped with 18 “Fixed” programs, lettered “A” through “R,” which may be
used for performing Opague, Dentine and Glazing cycles on five commonly used dental
porcelains.

The firing cycle parameters for each of these “Fixed” programs are listed in the table at the end of
this section and are based upon the porcelain manufacturers’ recommended firing cycle
parameters.

Any of the 18 “Fixed” programs may be operated in the following manner:

1. Make certain the Flagship furnace has been installed as outlined under INSTALLATION on
page 2 of this manual and that the POWER SWITCH has been placed in the ON position.

The ALPHA-NUMERIC DISPLAY will read “SELECT PROGRAM NUMBER.”

2 The furnace must not be in either the User-Program or Program mode of operation. This may
be verified by making certain that the indicator lamps above each of these keys are not
lighted.

3. Depress the PROGRAM SELECTOR Key which corresponds to the desired “Fixed” prdgram. ,
The indicator lamp above the key will light to show that the program has been selected, and
the display will read “FX PUSH START BUTTON.” :

4. To begin the firing cycle, depress the START Key. The indicator lamp above this key will light
to show that the program has been started, and the ALPHA-NUMERIC DISPLAY will read
either “* WARM UP *’ or “* COOLING *” to show that the furnace is in the process of either
heating or cooling to the programmed Low Temperature.

The firing cycle will not begin until the actual Muffle temperature is within approximately 10°F
(6°C! of the programmed Low Temperature.

5. |f nssessary, the firing cycle may be terminated at any point by depressing the STOP Key.
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FIRING CYCLE PARAMETERS FOR FIXED
PROGRAMS “A” THROUGH “R”

PROGRAM “A” - JELENKO™ PORCELAIN/OPAQUE CYCLE

PREHEAT TIME - 3 MINUTES 0 SECONDS

LOW TEMP - 1100°F (693°C)

HEAT RATE - 100°F/MINUTE (56°C/MINUTE)

VACUUM LEVEL - 28 INCHES (71 CENTIMETERS)/MERCURY
HIGH TEMP - 1850°F (1010°C)

HOLD TIME - O MINUTES 0 SECONDS

VENT - 1800°F (982°C)

COOLTIME - 0 MINUTES 10 SECONDS

PROGRAM “B” - JELENKO PORCELAIN/DENTINE CYCLE

PREHEAT TIME - 5§ MINUTES 0 SECONDS

LOW TEMP - 1100°F (593°C)

HEAT RATE - 100°F/MINUTE (56°C/MINUTE)

VACUUM LEVEL - 28 INCHES (71 CENTIMETERS)/MERCURY
HIGHTEMP - 1775°F (968°C)

HOLD TIME - 0 MINUTES 0 SECONDS

VENT - 1725°F (941°C)

COOL TIME - 0 MINUTES 10 SECONDS

PROGRAM “C” - JELENKO PORCELAIN/GLAZING CYCLE

PREHEAT TIME - 3 MINUTES 0 SECONDS

LOW TEMP - 1100°F (593°C)

HEAT RATE - 100°F/MINUTES (56°C/MINUTE)
VACUUM LEVEL - 0 INCHES (0 CENTIMETERS)/MERCURY
HIGHTEMP - 1725°F (941°C)

HOLD TIME - O MINUTES 0 SECONDS

VENT - PARAMETER NOT DISPLAYED
COOLTIME - 0 MINUTES 10 SECONDS

PROGRAM “D” - CERAMCO® PORCELAIN/OPAQUE CYCLE

PREHEAT TIME - 3 MINUTES 0 SECONDS

LOW TEMP - 1200°F (649°C)

HEAT RATE - 100°F/MINUTE (56°C/MINUTE)

VACUUM LEVEL - 28 INCHES (71 CENTIMETERS)/MERCURY
HIGH TEMP - 1830°F (999°C)

HOLD TIME -0 MINUTESOSECONDS

VENT - 1730°F (943°C)

COOLTIME - O MINUTES 10 SECONDS

PROGRAM “E” - CERAMCO PORCELAIN/DENTINE CYCLE

PREHEAT TIME - 5 MINUTES 0 SECONDS

LOW TEMP - 1200°F (649°C)

HEAT RATE - 100°F/MINUTE (56°C/MINUTE)

VACUUM LEVEL - 28 INCHES (71 CENTIMETERS)/MERCURY
HIGH TEMP - 1775°F (968°C)

HOLD TIME - 0 MINUTES 0 SECONDS

VENT - 1725°F (940°C)

COOLTIME - 0 MINUTES 10 SECONDS
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PROGRAM “F” - CERAMCO® PORCELAIN/GLAZING CYCLE
PREHEAT TIME - 5 MINUTES 0 SECONDS

LOWTEMP - 1200°F (649°C)

HEAT RATE - 100°F/MINUTE (56°C/MINUTE)

VACUUM LEVEL - 0 INCHES (0 CENTIMETERS)/MERCURY
HIGH TEMP - 1800°F (982°C)

HOLD TIME - 0 MINUTES 0 SECONDS

VENT - PARAMETER NOT DISPLAYED
COOLTIME - 0O MINUTES 10 SECONDS

Fixed programs “G,” “H” and “I” are for Will-Ceram®? Porcelain when the °F/°C Selector Switch i isin
the °F position ONLY The parameters are as follows:

PROGRAM “G” - WILL-CERAM PORCELAIN/OPAQUE CYCLE
PREHEAT TIME - 6 MINUTES 0 SECONDS

LOW TEMP - 1000°F

HEAT RATE - 100°F/MINUTE

VACUUM LEVEL - 28 INCHES

HIGH TEMP - 1825°F

HOLD TIME - 0 MINUTES 0 SECONDS
VENT - 1825°F

COOLTIME - 0O MINUTES 10 SECONDS

PROGRAM “H” - WILL-CERAM PORCELAIN/DENTINE CYCLE
PREHEAT TIME - 9 MINUTES 0 SECONDS

LOW TEMP - 1000°F

HEAT RATE - 100°F/MINUTE

VACUUM LEVEL - 28 INCHES

HIGH TEMP - 1760°F

HOLD TIME - 1 MINUTE 0 SECONDS
VENT - 1760°F

COOLTIME - 0 MINUTES 10 SECONDS

PROGRAM “I” - WILL-CERAM PORCELAIN/GLAZING CYCLE
PREHEAT TIME - 3 MINUTES 0 SECONDS

LOW TEMP - 1000°F

HEAT RATE - 100°F/MINUTE
VACUUM.LEVEL - 0 INCHES

HIGH TEMP - 1725°F

HOLD TIME - 0 MINUTES 0 SECONDS
VENT - PARAMETER NOT DISPLAYED
COOL TIME - O MINUTES 10 SECONDS

Fixed programs “G,” “H” and “I” are for Crystar®® Porcelain when the °F/°C Selector Switch isinthe °C
* position ON LY The parameters are as follows:

‘PROGRAM “G” CRYSTAR PORCELAI N/OPAQUE CYCLE
PREHEAT TIME - 3 MINUTES 0 SECONDS

LOWTEMP - 800°C

HEAT RATE - 45°C/MINUTE

VACUUM LEVEL - 70 CENTIMETERS/MERCURY
HIGH TEMP - 960°C

HOLD TIME - 0 MINUTES 0 SECONDS
VENT - 960°C

COOLTIME - 0O MINUTES 10 SECONDS
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PROGRAM “H” - CRYSTAR® PORCELAI N/DENTINE CYCLE
PREHEAT TIME - 5 MINUTES 0 SECONDS

LOWTEMP - 800°C

HEAT RATE - 45°C/MINUTE

VACUUM LEVEL - 70 CENTIMETERS/MERCURY
HIGH TEMP - 960°C

HOLD TIME - 0 MINUTES 0 SECONDS
VENT - 950°C

COOLTIME - 0O MINUTES 10 SECONDS

PROGRAM “I” - CRYSTAR PORCELAIN/GLAZING CYCLE
PREHEAT TIME - 3 MINUTES 0 SECONDS

LOW TEMP - 800°C

HEAT RATE - 45°C/MINUTE

VACUUM LEVEL - 0 CENTIMETERS/MERCURY
HIGH TEMP - 940°C

HOLD TIME - O MINUTES O SECONDS
VENT - PARAMETER NOT DISPLAYED
COOLTIME - 0 MINUTES 10 SECONDS

PROGRAM “J” - VITA®-LUMIN®* PORCELAIN/OPAQUE CYCLE
PREHEAT TIME - 2 MINUTES 0 SECONDS

LOW TEMP - 1470°F (800°C)

HEAT RATE - B0°F/MINUTE (33°C/MINUTE)

VACUUM LEVEL - 28 INCHES (71 CENTIMETERS)MERCURY
HIGH TEMP - 1760°F (960°C)

HOLD TIME - 0 MINUTES 0 SECONDS

VENT - 1760°F (960°C)

COOLTIME - 0 MINUTES 10 SECONDS

PROGRAM “K” - VITA-LUMIN PORCELAIN/DENTINE CYCLE
PREHEAT TIME - 5 MINUTES 0 SECONDS

LOW TEMP - 1380°F (749°C)

HEAT RATE - 60°F/MINUTE (33°C/MINUTE)

VACUUM LEVEL - 28 INCHES (71 CENTIMETERS)/MERCURY
HIGH TEMP - 1760°F (960°C)

HOLD TIME - 0 MINUTES 0 SECONDS

VENT - 1760°F (960°C)

COOL TIME - 0O MINUTES 10 SECONDS

PROGRAM “L” - VITA-LUMIN PORCELAIN/GLAZING CYCLE
PREHEAT TIME - 2 MINUTES 0 SECONDS

LOW TEMP - 1380°F (749°C)

HEAT RATE - 60°F/MINUTE (33°C/MINUTE)

VACUUM LEVEL - 0 INCHES (0 CENTIMETERS)/MERCURY
HIGH TEMP - 1760°F (260°C)

HOLD TIME - 0 MINUTES 0 SECONDS

VENT - PARAMETER NOT DISPLAYED
COOLTIME - 1 MINUTE 30 SECONDS

PROGRAM “M” - BIOBOND®® PORCELAIN/OPAQUE CYCLE
PREHEATTIME - 4 MINUTES 0 SECONDS

LOW TEMP - 1350°F (732°C)

HEAT RATE - 100°F/MINUTE (56°C/MINUTE)

VACUUM LEVEL - 28 INCHES (71 CENTIMETERS)/MERCURY
HIGH TEMP - 1750°F (954°C)

HOLD TIME - 0 MINUTES 0 SECONDS

VENT - 1750°F (954°C)

COOLTIME - 0 MINUTES 10 SECONDS
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PROGRAM “N” - BIOBOND® PORCELAIN/DENTINE CYCLE
PREHEAT TIME - 5 MINUTES 0 SECONDS

LOW TEMP - 1100°F (593°C)

HEAT RATE - 100°F/MINUTE (56°C/MINUTE)

VACUUM LEVEL - 28 INCHES (71 CENTIMETERS)/MERCURY
HIGH TEMP - 1725°F (927°C)

HOLD TIME - 0 MINUTES 0 SECONDS

VENT - 1700°F (927°C)

COOLTIME - O MINUTES 10 SECONDS -

PROGRAM “O” - BIOBOND PORCELAIN/GLAZING CYCLE
PREHEAT TIME - 4 MINUTES 0 SECONDS

LOW TEMP - 1450°F (788°C)

HEAT RATE - 100°F/MINUTE (56°C/MINUTE)
VACUUM LEVEL - O INCHES (0 CENTIMETERS)/MERCURY
HIGH TEMP - 1750°F (954°C)

HOLD TIME - O MINUTES 0 SECONDS

VENT - PARAMETER NOT DISPLAYED
COOLTIME - O MINUTES 10 SECONDS

PROGRAM “P” - JELENKO “0”/CAMEQ® DEGASSING
PREHEAT TIME - O MINUTES 10 SECONDS

LOW TEMP - 1200°F (649°C)

HEAT RATE - 100°F/MINUTE (56°C/MINUTE)
VACUUM LEVEL - O INCHES (0 CENTIMETERS)/MERCURY
HIGH TEMP - 1900°F (1038°C)

HOLD TIME - 0 MINUTES 0 SECONDS

VENT - PARAMETER NOT DISPLAYED
COOLTIME - 0 MINUTES 10 SECONDS

PROGRAM “Q” - OLYMPIA® DEGASSING
PREHEAT TIME - 0 MINUTES 10 SECONDS

LOW TEMP - 1300°F (704°C)

HEAT RATE - 100°F/MINUTE (56°C/MINUTE)
VACUUM LEVEL - 0 INCHES (0 CENTIMETERS)/MERCURY
HIGH TEMP - 1900°F (1038°C)

HOLD TIME - 0 MINUTES 0 SECONDS

VENT - PARAMETER NOT DISPLAYED

COOL TIME - 0 MINUTES 10 SECONDS

PROGRAM “R” - JELSTAR® DEGASSING
PREHEAT TIME - 0 MINUTES 10 SECONDS

LOWTEMP - 1200°F (649°C)

HEAT RATE - 100°F/MINUTE (56°C/MINUTE)
VACUUM LEVEL - O INCHES (0 CENTIMETERS)/MERCURY
HIGH TEMP - 1900°F (1038°C)

HOLD TIME - 0 MINUTES 0 SECONDS

VENT - PARAMETER NOT DISPLAYED
COOLTIME - O MINUTES 10 SECONDS

IMPORTANT NOTE: The firing cycle parameters contained in the 18 “Fixed” programs, “A”
through “R,” are based upon manufacturers’ most current published data.

The Jelenko Company does not warrant the results produced by any of these
“Fixed” programs, nor imply a warranty therefor.

'CERAMCO is a registered trademark of Johnson & Johnson.
Will-Ceram is a registered trademark of Williams Gold.

3Crystar is a registered trademark of Shofu Dental Corporation.
*Vita and Lumin are registered trademarks of Vita-Zahnfabrik AG.
*Biobond is a registered trademark of Dentsply International Inc.
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PROGRAMMING THE MANUAL PROGRAM

The Manual program is fully programmable by the user and consists of eight different firing cycle
parameters, as with the “User” and “Fixed” programs “A” through “T.”

The Manual program is programmed in the same manner as User-Programs “A” through “T” and
is operated by depressing the MANUAL Key in place of a PROGRAM SELECTOR Key.

When the MAN UAL Key has been depressed, the indicator lamp above the key will light to show
that the Manual program has been selected.

The status of the USER PROGRAM Key (whether selected or not) has no effect on the operation
of the Manual program.

An added feature of the Manual program is the ability to change firing cycle parameters while a
firing cycle is in progress, according to the table given below.

PARAMETERV CHANGE CAPABILITIES OF THE MANUAL
PROGRAM DURING A FIRING CYCLE

o, : ho] hoj ©
008 | & Teo & 23 ®

o ® = E= £0
5 |5g8 83 2235 |88 |, ef
g | 223 |82 | §g3X SI2§ | 253
s~ 1 e85 832 2533 go2e 8¢8
8L | 58v | €E2 | £SSEE CETS Qo4
o | 5=® | @ES | 0 2EE QEFD 00
=k 2E | g88 | 8588, | 9828 SEE
5<| 295 | E2E| £2558 | E3fhe | 5t
PARAMLTER 5 | 625 | 2a° | 225588 | 28858 | 2588
PREHEAT TIME A A u U U U
LOWTEMP A U U u U U
HEAT RATE A A A U U Y]
VACUUM LEVEL A A A U A(1) A
HIGH TEMP A A A U U U
HOLD TIME A A A U U U
VENT A A A A u U
COOLTIME A A A A A (U

A=ACCEPTED BY FURNACE U=UNACCEPTED BY FURNACE

NOTES: (1) When vacuum venting is programmed by time, the Vacuum Level may be
changed after vacuum has been vented.

(2) After using either the air or vacuum override functions, the Cool Time may be
input again. '
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PROGRAMMING THE USER IDLE PROGRAM

The “User” Idle Program is fully programmable by the user for both temperature and vacuum.
This program is programmed and operated as outlined below.

Programming “User” ldle

To illustrate the procedure for programming the “User” Idle Program, an idle temperature of
1000°F (538°C) and vacuum level of 27 inches (69 cm) of mercury will be programmed.

1. With the furnace POWER SWITCH in the ON position, depress the USER PROGRAM Key and
IDLE Key.

The indicator lamps above each of these keys will light to show that they have been selected.

2. Depress the PROGRAM Key. The indicator lamp above this key will light to show that it has
been selected, and the display will read “IDLE XXXX°F - XX in Hg.”*

3. Depress the following numbers on the NUMERICAL KEYBOARD:
1 00 0 - to correspond to the desired idle temperature.

Once the desired Idle temperature appears correctly on the display, depress the ENTER Key.
This parameter will be entered, and the CURSORS which appear below the Temperature
parameter will automatically move to appear below the Vacuum Level Parameter. At this time
the display will read “IDLE 1000°F - XX in Hg."™*

4. Depress the following numbers on the NUMERICAL KEYBOARD:
2 7 -to correspond to the desired Vacuum Level

Once the desired Vacuum Level appears correctly on the display, depress the ENTER Key.
This parameter will be entered, and the CURSORS which appear below the Vacuum Level
parameter will move 10 again appear below the Temperature parameter.

5. Programming the “User” Idle Program is now complete. Depress the PROGRAM Key to
remove the furnace from the Program mode of operation. The indicator lamp above this key
should no longer be lighted.

dperating “User” Idle

Once the “User” Idle program has been programmed with Temperature and Vacuum Level
parameters, it should be operated in the following manner.

1. With the furnace POWER SWITCH in the ON position, make certain the PROGRAM Key has
not been selected and the indicator lamp above this key is not lighted.

2. Depress the USER PROGRAM Key and the IDLE Key. The indicator lamps above each of
these keys will light to show that they have been selected, and the display will read “PUSH
START BUTTON".

3. Depress the START Key. The indicator lamp above this key will light, the furnace Door will
begin to close, and the display will read “IDLE - in Hg.”*

4. |f vacuum has been programmed for the “User” ldle Program, the vacuum pump will turn on
as soon as the furnace Door closes completely. The vacuum pump will operate until the pro-
grammed vacuum level is achieved and then automatically turn off. if a vacuum level greater
than 27 inches (69 cm) of mercury is programmed, but this programmed vacuum level is not
achieved, the vacuum pump will operate for one minute after achieving 27 inches (69 cm) of
mercury. Once the vacuum pump has turned off, the pump will not turn on again should the
vacuum level within the Vacuum Chamber drop below the programmed value.

5. To stop the “User” |dle program, the STOP Key should be depressed. The vacuum within the
furnace Vacuum Chamber will be vented (if vacuum is programmed), and the furnace Door will
automatically open. :

*|f the °F/°C SELECTOR SWITCH has been placed in the °C position, this display will appear in
°C and centimeters of mercury.

29



OPERATING THE FiXED IDLE PROGRAM

The “Fixed” |dle program will rmaintain the furnace at a temperature of 1130°F (61 0°C), without .
vacuum, with the furnace Door closed.

The “Fixed” Idle program is operated as follows:

1. With the furnace POWER SWITCH in the ON position, make certain that the PROGRAM Key
has not been selected and the indicator lamp above this key is not lighted.

2. Depress the IDLE Key. The indicator lamp above this key will light, and the display will read “F
PUSH START BUTTON.” _

3. Depress the START Key. The indicator lamp above this key will light, the furnace Door will
begin to close, and the display will read “F IDLE - in Hg.™*

4. Since this “Fixed” program does not call for the use of vacuum, no vacuum level will be
indicated on the display.

The Temperature Display will indicate the actual Muffle temperature at all times.

5. To stop the Idle program, the STOP Key should be depressed, and the furnace Door will
automatically open.

*If the °F/°C SELECTOR SWITCH has been placed in the °C position, this display will appear in
centimeters of mercury (cm Hg). .

OPERATING THE NIGHT PROGRAM

The Night program is a fixed program which will maintain the furnace at a temperature of 590°F
(310°C) with the vacuum pump being operated for one minute after the start of the cycle and then
turning off automatically.

The Night program is operated as foliows:

1. With the furnace POWER SWITCH in the ON position, make certain that the PROG RAM Key
has not been selected and the indicator lamp above this key is not lighted.

2. Depress the NIGHT Key; The indicator lamp above this key will light, and the display will read
“N PUSH START BUTTON.”

3. Depress the START Key. The indicator lamp above this key will light, the furnace Door wiil
begin to close, and the display will read “N NIGHT - in Hg ™

4. Once the furnace Door closes completely, the vacuum pump will turn on, operate for one
minute, and then turn off automatically. The vacuum pump will not turn on again should the
vacuum level within the Vacuum Chamber drop.

The display will indicate the actual vacuum level within the furnace Vacuum Chamber, and the
Temperature Display will indicate the actual Muffle temperature at all times.

5. To stop the Night program, the STOP Key should be depressed. The vacuum within the
furnace Vacuum Chamber will be vented, and the furnace Door will automatically open.

I the °F/°C SELECTOR SWITCH has been placed in the °C position, this display wili appear in
centimeters of mercury (cm Hg).
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TRANSFERRING PROGRAMS

The Flagship™ VPF has the added capability of transferring entire programs from one program to
another.

This capability allows the user, for exampile, to fire a restoration in the Manual Program, making
parameter changes as required until the desired result is achieved. Once satisfied, the user may

transfer this program, in its entirety, into any User Program where it can be retained for use at any
time.

Another example of the capability of this transfer feature would be if the user wished to use a
“Fixed” Program with some parameter changes. The desired “Fixed” Program could be
transferred into either the Manual or a “User” Program where changes to the individual
parameters can be made. This modified “Fixed” Program could be retained for future use as
desired.

Itis not possible, however, to transfer programs to a “Fixed” Program:.
The following program transfers are possibie with the Flagship furnace.
® User Programs “A” through “T” TO Another User Program “A” through “T”
® Fixed Programs “A” through “R” TO User Programs “A” through “T”
® Fixed Programs “A” through “R” TO the Manual Program
® User Programs “A” through “T" TO the Manual Program
® The Manual Program TO User Programs “A” through “T”
Transferring from one User Program to another User Program

1. With the furnace POWER SWITCH in the ON position, depress the PROGRAM Key and the
USER PROGRAM Key.

The indicator lamps above each of these keys will light to show that they have been selected.

2. Depress the PROGRAM SELECTOR Key which corresponds to the “User” program that is to
be transferred; then depress the PROGRAM SELECTOR Key corresponding to the program
which is to accept the new program.

. The indicator lamp above this key will light to show that it has been selected, and the display
will read X1 PREHEAT TIME X X min X X sec.”

3. Depress the ENTER Key. Two brief tone responses will be heard to acknowledge the program
transfer.

Using the STEP Key, review the program parameters individually to make certain all
parameters were transferred completely.

4. Depress the PROGRAM Key. The indicator lamp above this key will turn off to show that the
furnace is no longer in the Program mode. The program transfer is now complete.

Transferring from a Fixed Program to a User Program

1. With the furnace POWER SWITCH in the ON position, make certain the USER PROGRAM Key
has not been selected and the indicator lamp above this key is not lighted.

2. Depress the PROGRAM Key. The indicator lamp above this key will light to show that it has
been selected.

3. Depress the PROGRAM SELECTOR Key which corresponds to the “Fixed” program that is to
be transferred; then depress the PROGRAM SELECTOR Key corresponding to the “User’
progiam that is to accept the new program. The indicator lamps above each of these keys will

light to show that they have been selected, and the display will read “FX1 PREHEAT TIME X X
min X X sec.” a1



4. Depress the ENTER Key. Two brief tone responses will be heard to acknowledge the program

5.

transfer. Depress the USER PROGRAM Key. The indicator lamp above this key will light to
show that it has been selected.

Using the STEP Key, review the program parameters individually to make certain all
parameters were transferred from the “Fixed” program completely.

Depress the PROGRAM Key. The indicator lamp above this key will turn off to show that the
furnace is no longer in the Program mode. The program transfer is now complete.

Transferring from a Fixed Program to the Manual Program

1.

5.

With the furnace POWER SWITCH in the ON position, make certain the USER PROGRAM Key
has not been selected and the indicator lamp above this key is not lighted.

. Depress the PROGAM Key. The indicator lamp above this key will light to show that it has

been selected.

. Depress the PROGRAM SELECTOR Key which corresponds to the “Fixed” program that is to

be transferred; then depress the MANUAL Program Key. The indicator tam p above this key will
light to show that it has been selected, and the display will read “M1 PREHEAT TIME X X min
X X sec.”

. Depress the ENTER Key. Two brief tone responses will be heard to acknowledge the program

transfer.

Using the STEP Key, review the program parameters individually to make certain alt
parameters were transferred from the “Fixed” program completely.

Depress the PROGRAM Key. The indicator lamp above this key will turn off to show that the
furnace is no longer in the Program mode. The program transfer is now complete.

Transferring from a User Program to the Manual Program

1.

4,

With the furnace POWER SWITCH in the ON position, depress the PROGRAM Key and the
USER PROGRAM Key.

The indicatcr lamps above each of these keys will light to show that they have been selected.

. Depress the PROGRAM SELECTOR Key which corresponds to the “User” Program that is to

be transferred; then depress the MANUAL Program Key. The indicator lamp above this key will
light to show that it has been selected, and the display will read “M1 PREHEAT TIME X X min
X Xsec.”

. Depress the ENTER Key. Two brief tone responses will be heard to acknowledge the program

transfer.

Using the STEP Key, review the program parameters individually to make certain all
parameters were transferred completely.

Depress the PROGRAM Key. The indicator lamp above this key will turn off to show that the
furnace is no longer in the Program mode. The program transfer is now complete.

Transferring from the Manual Program to a User Program

1.

With the furnace POWER SWITCH in the ON position, depress the PROGRAM Key and the

USER PROGRAM Key. The indicator lamps above each of these keys will light to show that
they have been selected.

. Depress the MANUAL Program Key; then depress the PROGRAM SELECTOR Key which

corresponds to the “User” program that is to accept the new program. The indicator lamps
above each of these keys will light to show that they have been selected, and the display will
read “X1 PREHEAT TIME X X min X X sec.”
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3. Depress the ENTER Key. Two briéf tone responses will be heard to acknowledge the program
transfer.

Using the STEP Key, review the program parameters individually to make certain all
parameters were transferred completely.

4. Depress the PROGRAM Key. The indicator lamp above this key will turn off to show that the
furnace is no longer in the Program mode. The program transfer is now complete.

CALIBRATION

Your Flagship™ VPF has been factory-calibrated. However, it is recommended that the calibration
be checked prior to initial operation and once each month as part of normal furnace
maintenance.

The Flagship features an automatic, self-adjusting calibration system which performs the
calibration process electronically, eliminating the need for user adjustments.

To calibrate the furnace, follow the calibration procedure outlined below:

1. Prepare the Calibration Instrument by bridging the two electrodes of the instrument with pure
silver wire as shown in the photograph.

2. Using the DOOR DOWN Key, open the furnace Door completely and remove the Door Brick
Platform from the Door.

3. Place the Calibration Instrument on the furnace Door.

4. Make certain that the USER PROGRAM Key has not been selected and that the indicator
lamp above this key is not lighted.

5. Depress PROGRAM SELECTOR Key “T” (also labeled CALIBRATE) and the START Key. The
Indicator lamps above each of these keys wili light to show that they have been selected,
and the display will read “FT INSERT CALIBRATION PLUG.”

6. Insert the plug from the Calibration Instrument into the Calibration Jack located on the right
side of the furnace. The display will again read “FT PUSH START BUTTON”

7. Depress the START Key again.

8. When the Muffle temperature, as indicated on the TEMPERATURE DISPLAY, reaches
1300°F (704°C), the furnace Door will close and the Muffie temperature will begin to increase.
The display will read “FT * CALIBRATING *” during the temperature increase.

9. When the pure silver wire across the two electrodes of the Calibrating Instrument melts, the
actual Muffle temperature is 1760°F (960°C). The furnace will automatically adjust the
Temperature Display to read 1760°F, or 960°C if the °F/°C SELECTOR SWITCH is in the °C
position; a tone will sound briefly; and the furnace Door will open automatically.

10. The calibration procedure is now complete, and the Calibration Instrument may be
unplugged and removed from the furnace Door.

IMPORTANT NOTE: if during the furnace calibration procedure the display reads “CALIBRATION
MALFUNCTION,” the following items shouid be checked:

1. Make certain the silver wire has been wrapped tightly around the electrodes
of the Calibration Instrument.

2. Make certain the electrodes are scraped clean prior to use.

If after performing the above steps this “malfunction” display occurs three
times, refer to the description of “CALIBRATION MALFUNCTION?> as outlined
under SELF DIAGNOSTIC SYSTEM on page 37 of this manual.
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CALIBRATING INSTRUMENT

Bridge the electrodes of the Calibrating Instrument,
as shown, with pure silver wire. The wire should be
wrapped around each electrode three times, leaving
a small loop of wire between the electrodes.

it is important NOT to stretch the wire between the
two electrodes.



MUEFLE PURGING

E_ The Flagship™ VPF features a self-purging cycle which is designed to remove impurities from the
v muffle. .

When using the Muffle Purging program, a Carbon Purging Rod (Jelenko Product Number
220116) may be used to supplement the vacuum used during the purging cycle.

When the Muffle Purging program is used, the furnace will perform the following cycle:

The Muffle temperature will increase to 1300°F (704°C), and the furnace Door will
automatically close.

Once the Door closes, the vacuum pump will automatically turn on and remain on for two
minutes after the furnace reaches 1900°F (1038°C), which is the programmed High
Temperature.

After two minutes at this temperature, the vacuum pump will automatically turn off, and the
vacuum in the furnace Vacuum Chamber will be completely vented.

Once the chamber has vented, the vacuum pump will again turn on and operate for two
minutes. After this time, the pump will turn off, vacuum will be vented, and the furnace Door
will open.

The Muffle Purging program is complete.

OPERATING THE MUFFLE PURGING PROGRAM

1. With the furnace POWER SWITCH in the ON position, make certain the USER PROGRAM Key
has not been selected and that the indicator lamp above this key is not lighted

2. Using the DOOR DOWN Key, open the furnace Door completely. If desired, place Carbon
Purging Rod(s), positioned on a ceramic tray, on the Door Brick Platform.

3. Depress PROGRAM SELECTOR Key “S” {also labeled PURGE). The indicator lamp above this

key wig light to show that it has been seiected, and the display will read “FS PUSH START
BUTTON.” ,

4. Depress the START Key. The indicator lamp above the key will light to show that it has been
selected, and the display will read “FS *MUFFLE PURGING* - in Hg."*

5. Once the programmed Low Temperature is reached, the furnace Door will close and the
Muffle Purging program will be executed as outiined above.

*If the °F/°C SELECTOR SWITCH has been placed in the °C position, this display will appear in
centimeters of mercury.
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SELF-DIAGNOSTIC SYSTEM

The Flagship™ VPF has been designed with a seven-point self-diagnostic system which con-
tinuously monitors the vital functions of the furnace.

in the event a major component in the furnace system malfunctions, a warning tone will sound
and the ALPHA-NUMERIC DISPLAY will indicate the exact nature of the malfunction.

Described below are the seven types of “malfunction” displays which may be indicated by the
furmace and the corrective action which must be taken if one should appear.

“CPU MALFUNCTION X~

This display will appear with a warning tone* and a code number in place of the “X” indicatéd
above, to indicate five forms of malfunction which may occur with the microprocessor (called a
CPU) located on the Controtl Circuit Board.

When this display appears, the furnace POWER SWITCH should be turned OFF for approximately
five minutes and then turned back ON again. Should the display reappear after doing this, the
Control Circuit Board should be replaced.

“EXCESS TEMP”

In the event the furnace temperature exceeds 2150°F (1180°C), this display will appear, a
warning tone will sound*, vacuum within the furnace chamber will be vented, and the furnace
Door will automatically open to lower the temperature within the Muffle.

Causes for this type of malfunction are listed below, in order of probability. When replacing
components to correct this problem, it is recommended that they be replaced in the order
indicated.

1. Defective Solid-State Relay.

2. Defective Control Circuit Board.

“PLATFORM MALFUNCTION”

As the furnace Door opens and closes, the furnace control system monitors the travel of the
Door. if at any time the furnace Door does not reach either the fully opened or fully closed
position within the proper period of time, this display will appear and a warning tone will sound.*

Causes for this type of malfunction are listed below, in order of probability.

1. An obstruction which prevents the Door from reaching either the fully opened or fully closed
position. This obstruction must be removed. ,

2. A defective door “up” or door “down” Limit Switch.

“HEATER MALFUNCTION”

Once the START Key has been depressed to start a cycle, the furnace control system monitors
- the actual furnace temperature and compares this temperature to the programmed temperature.

If, after a predetermined period of time, the programmed temperature is not achieved or the
actual furnace temperature varies excessively from the programmed temperature, this display wiil
appear. in addition 1o the display, a warning tone will sound.*

Causes for this type of malfunction are listed below, in order of probability. When replacing
components to correct this problem, it is recommended that they be replaced in the order
indicated. '

1. Defective Muffle.

2. Defective Solid-State Relay.

3. Defective Control Circuit Board.
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“VACUUM MALFUNCTION”

This display will appear for several reasons related to the vacuum function of the furnace. When
the display appears, it will always be followed by a warning tone*, and if there is no vacuum
detected in the furnace Vacuum Chamber, the Door will automatically open. The causes for this
display and the corrective action necessary are outlined below.

1. When a program using vacuum has been started and no vacuum is achieved, this display will
appear approximately ten seconds after the furnace Door closes. Possible causes are:

a. Vacuum pump not plugged into the Vacuum Pump Receptacle at the rear of the furnace.

b. Vacuum pump hose not connected to the Vacuum Hose Connector at the rear of the
furnace.

¢. Defective Vacuum Pump.
. d. Defective Relay Circuit Board.
e. Defective Control Circuit Board.

2. When a program using vacuum has been started and vacuum is achieVed, but the
programmed level or 27 inches (69 cm) of mercury is not attained within 45 seconds after
the door closes, the possible causes are:

a. Vacuum pump being used is not capable of producing sufficient vacuum.
b. Furnace has a severe vacuum leak.

c. Defective Control Circuit Board.

3. During a program using vacuum, the vacuum venting point is reached, but vacuum is not
vented within 45 seconds. Possible causes are:

a. Defective Vacuum Vent Valve.

b. Defective Control Circuit Board.
“CALIBRATION MALFUNCTION?”

This display appears and a warning tone will sound* during the furnace calibration procedure if
the melting of the silver wire on the Calibration Instrument occurs before 1580°F (860°C) or after
1940°F (1060°C). This could occur for one of the following reasons:

1. The silver wire has not been wrapped tightly around the electrodes of the Calibration
Instrument. :

2. The electrodes of the Calibration Instrument are covered with oxide and need to be scraped
clean prior to use.

3. The Calibration Instrument is defective.

4. The Furnace POWER SWITCH must be turned off and back on again while holding the
CALIBRATION RESET BUTTON depressed.**

5. Defective Control Circuit Board.

“THERMOCOUPLE MALFUNCTION”

in the event the furnace Thermocoupile fails, this display will appear, a warning tone will sound,*
vacuum within the furnace chamber will be vented, and the furnace Door will automatically open.

When this display appears, the Thermocouple would almost aiways be defective and require
replacement. However, it may also appear as a result of a Control Circuit Board defect.

*When the warning tone sounds, the CLEAR Key must be depressed, to silence the alarm.

**If the CALIBRATION RESET BUTTON is depressed, the furnace must be recalibrated prior to
use. 37



FLAGSHIP™ TOP PLATE
(SHOWN WITH UPPER HOUSING COVER REMOVED)

A THERMOCOUPLE LEADS
B. TOP PLATE SCREW (1 OF 4)
C. THERMOCOUPLE NUT
D. THERMOCOUPLE FITTING

E. OVER-TEMPERATURE FUSE

‘F. MUFFLE POWER TERMINALS

G. MUFFLE POWER TERMINAL GASKET (1 OF 2)
H. VACUUM CHAMBER

38



FLAGSHIP™ MUFFLE
(SHOWN MOUNTED ON TOP PLATE)

. MUFFLE

J. TOP PLATE

K. MUFFLE MOUNTING SCREW (1 OF 4)

L. TOP GASKET )
M. MUFFLE POWER TERMINAL INSUL. (1 OF 2)
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N. MUFFLE POWER LEADS

O. MUFFLE BASE

P. MUFFLE BASE MOUNTING SCREW (1 OF 4)
Q. MUFFLE POWER TERMINAL (1 OF 2)



FLAGSHIP™ INTERNAL VIEW
(LOWER HOUSING COVER REMOVED)

R. VACUUM VALVE ASSEMBLY

S. THERMOCOUPLE TERMINALS (ON MAIN CIRCUIT BOARD)
T. CONTROL CIRCUIT BOARD .

U. DOOR DRIVE MOTOR

V. SOLID-STATE RELAY

W. RELAY CIRCUIT BOARD

X. POWER SUPPLY CIRCUIT BOARD

40



T

© 0o N o

REPLACEMENT OF THE THERMOCOUPLE

. Press the furnace POWER SWITCH to the OFF position.

Unplug the Power Cord from your electrical outlet.

With the rear of the furnace facing you, loosen and remove the two screws located at the rear

. of the orange Upper Housing Cover. Also loosen and remove each screw on either side of the

o

Upper Housing Cover.

. With the front of the furnace facing you, lift the orange Upper Housing Cover off the furnace.

. Locate and disconnect the two Thermocouple Leads which are attached to the Terminal Strip

at the top of the furnace. Note the position and color coding of the two Thermocouple Leads
so they may be reattached in the same manner.

. Loosen the Thermocouple Nut and remove it from the Thermocouple Fitting.
. Lift the Thermocouple out of the Thermocouple Fitting.
. Reverse this procedure to install the replacement Thermocouple.

. Recalibrate the furnace after replacing the Thermocouple, as outlined under “CALIBRATION”

on pages 33-34 of this manual.

NOTE: The Thermocouple used in this furnace contains platinum and may be returned for credit

against the purchase of the replacement Thermocouple.

REPLACEMENT OF THE MUFFLE

—

10.

. Press the furnace POWER SWITCH to the OFF position.
. Unpiug the Power Cord from your electrical outlet.

. With the rear of the furnace facing you, loosen and remove the two screws located at the rear
of the orange Upper Housing Cover. Also loosen and remove each screw on either side of
the Upper Housing Cover.

. With the front of the furnace facing you, lift the orange Upper Housing Cover off the furnace.

. Locate and disconnect the two Power Leads which are attached to the two Power Terminals
on the Top Plate. Note that the lug on each Power Lead is secured to the Power Terminal
with a hex nut on either side. DO NOT attempt to loosen the top hex nut without first holding
the bottom hex nut with a wrench or pliers.

. Locate and disconnect the two Thermocouple Leads which are attached to the Terminal
Strip at the top of the furnace. Note the position and color coding of the two Thermocouple
Leads so they may be reattached in the same manner.

. Loosen and remove the four Top Plate screws which secure the Top Plate to the Vacuum
Chamber.

. Lift the Top Plate off the Vacuum Chamber and place the Top Plate on a working surface with
the open end of the Muffle facing you. :

Locate the two Muffle Power Terminal Insulators. Loosen and remove the screw which
secures each insulator to the Top Plate and remove both insulators.

Locate and disconnect the two Muffle Power Leads which are attached to the two Power
Terminals on the exposed side of the Top Plate. Note that the lug on each Power Lead is
secured to the Power Terminal with a hex nut on either side. DO NOT attempt to loosen the
top hex nut without first holding the bottom hex nut with a wrench or pliers.
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11. Loosen and remove the four screws which secure the Muffle to the Muffle Base.

12. Carefully lift the Muffle siraight off the Muffle Base, which remains attached to the Top Plate.
It is important not to “rock” the Mufile from side to side when removing it as this may damage
the Thermocouple.

13. Reverse this procedure to install the replacement Mufile. When repositioning the Top Plate

on the Vacuum Chamber, make certain the Top Gasket is properly seated between the Top
Plate and the Vacuum Chamber.

REPLACEMENT OF THE MUFFLE VIEWING WINDOW

1. Press the furnace POWER SWITCH to the OFF position.

2. Unplug the Power Cord from your electrical outlet.

3. With the rear of the furnace facing you, loosen and remove the two screws located at the rear
of the orange Upper Housing Cover. Aiso loosen and remove each screw on either side of the
Upper Housing Cover.

4. With the front of the furnace facing you, fift the orange Upper Housing Cover off the furnace.

5. Loosen and remove the four screws which secure the Muffle Viewing Window retaining ring to
the ring flange. Remove the retaining ring.

6. Reverse this proceduré to install the replacement window, making certain that a vacuum seal

‘O’ ring is placed on either side of the window as originally positioned. When tightening the
retaining ring screws, they should be tightened completely, but uniformly.

REPLACEMENT OF THE VIEWING LAMPS

1. Press the furnace POWER SWITCH to the OFF position.
2. Unplug the Power Cord from your electrical outlet.
3. With the rear of the furnace facing you, loosen and remove the iwo screws located at the rear

of the orange Upper Housing Cover. Aiso loosen and remove each screw on either side of the
Upper Housing Cover.

4. With the front of the furnace facing you, lift the orange Upper Housing Cover off the furnace.

5. Remove the defective Viewing Lamp(s) by pressing the Lamp upward and turning slightly
counter-clockwise.

6. Reverse this procedure to install the replacement Viewing Lamp(s).
IMPORTANT: The Viewing Lamps in this furnace are powered by a special power supply circuit,

designed to elim_inate lamp flickering. To prevent possible damage to this circuit,
always use genuine Jelenko replacement lamps.
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REPLACEMENT OF THE POWER SUPPLY CIRCUIT BOARD

1.

10.

11.

12.

With the furnace POWER SWITCH in the ON position, use the DOOR UP Key to close the
furnace Door completely.

. Press the furnace POWER SWITCH to the OFF position.
. Unplug the Power Cord from your electrical outlet.

. With the front of the furnace facing you, loosen and remove the six screws which secure the

two covers on each side of the Door Lift Arm. Remove these two covers.

. Loosen and remove the two screws located on top of the Lower Housing Cover, at the rear of

the furnace.

. While facing each side of the furnace, loosen and remove the three screws located along the

edge of the Lower Housing Cover. Note that one screw is located near the furnace control
panel; whereas the remaining two screws are located inside the recessed portion on the side
of the furnace.

. Lift the Lower Housing Cover upward and off the furnace.

- Locate and disconnect the two wires connected to the “AC 100V” terminals of the Terminal

Strip on the Power Supply Circuit Board.

. Unplug the connector for the wires which interconnect the Control Circuit Board and the

Power Supply Circuit Board by depressing the small tab on the connector and pulling
upward. '

The Power Supply Circuit Board is held in place by four plastic standoffs with tabs. To
release the circuit board from the standoff, use pliers to squeeze the two tabs together while
pulling directly upward on the circuit board. The circuit board must be removed from each
standoff, one at a time, until all four are disengaged.

Reverse this procedure to install the replacement Power Supply Circuit Board. When _
replacing the two wires to the “AC 100V” terminals (removed in Step 8), it is not critical which
wire is connected to either terminal. :

Recalibrate the furnace as outlined under CALIBRATION on pages 33-34 of this manual.

REPLACEMENT OF THE CONTROL CIRCUIT BOARD

1.

With the furnace POWER SWITCH in the ON position, use the DOOR UP Key to close the
furnace Door completely.

. Press the furnace POWER SWITCH to the OFF position.
. Unplug the Power Cord from your electrical outlet.

. With the front of the furnace facing you, loosen and remove the six screws which secure the

two covers on each side of the Door Lift Arm. Remove these two covers.

. Loosen and remove the two screws located on top of the Lower Housing Cover, at the rear of

the furnace.

. While facing each side of the furnace,' loosen and remove the three screws located along the

edge of the Lower Housing Cover. Note that one screw is located near the furnace control
panel; whereas the remaining two screws are located inside the recessed portion on the side
of the furnace.

Lift the Lower Housing Cover upward and off the furnace.
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8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Loosen and remove the two screws which secure the furnace control panel. These screws
are located on the bottom of the furnace, along the front edge.

. Unplug, from the Control Circuit Board, the connector for the flat cable which interconnects

the Control Circuit Board and the Front Circuit Board. This connector is released by pressing
the tabs located on both ends of the connector away from the connector.

Once the flat cable has been disconnected, lift the control pane! upward and off the furnace.
Position the control panel on the left side of the furnace so that it will not interfere with the
removal of the Control Circuit Board.

Locate and disconnect the two Battery Wires which are connected to the terminals on the left
side of the Control Circuit Board at the front. Before removing these wires, note the color
coding on each so that they may be reconnected in the same manner. CAUTION: These
wires are connected to the furnace memory back-up battery. Once disconnected, do not
allow either wire to touch any metal part of the furnace, or each other, as damage to the
battery will result. Always remove the wire connected to the negative (-) terminal first.

Locate and disconnect the two Thermocouple Wires which are connected to the terminals at
the rear of the Control Circuit Board. Before removing these wires, note the color coding on
each so that they may be reconnected in the same manner.

Locate and disconnect the two wires connected to the “AC 100V” terminals of the Terminal
Strip on the Power Supply Circuit Board.

Unplug', from the Control Circuit Board, the large cable connector which is located behind
the Power Supply Circuit Board. This connector is removed by depressing the small tab at
the back of the connector and pulling upward.

Unplug, from the Controi Circuit Board, the connector for the wires which interconnect the
Control Circuit Board and the Power Supply Circuit Board. This connector is removed by
depressing the small tab on the connector and pulling upward.

The Control Circuit Board is held in place by six plastic standoffs with tabs. To release the
circuit board from the standoff, use pliers to squeeze the two tabs together while pulling
directly upward on the circuit board. The circuit board must be removed from each standoff,
one at a time, until all six are disengaged.

Once the Control Circuit Board has been removed from the furnace chassis, turn the circuit
board over to expose the underside {(non-component side) of the board.

Following the same procedure used to release the Control Circuit Board from the standoffs,
release the four standoffs which hold the Power Supply Circuit Board to the Control Circuit
Board. ‘

The Power Supply Circuit Board shouid be removed from the Control Circuit Board with its
four standoffs, and transferred to the new Control Circuit Board.

Reverse this procedure to install the replacement Control Circuit Board. When replacing the
two wires to the “AC 100V” terminals (removed in Step 13), it is not critical which wire is
connected to either terminal.

With the furnace POWER SWITCH in the OFF position, depress the CALIBRATION RESET
BUTTON and hold depressed while placing the furnace POWER SWITCH in the ON position.

Recalibrate the furnace as outlined under CALIBRATION on pages 33-34 of this manual.

REPLACEMENT OF THE FRONT CIRCUIT BOARD

1.

2.

With the furnace POWER SWITCH in the ON position, use the DOOR UP Key to close the
furnace Door compietely.

Press the furnace POWER SWITCH to the OFF position.
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3. Unplug the Power Cord from your electri_c_ai outlet.

4. With the front of the furnace facing you, loosen and remove the six screws which secure the
two covers on each side of the Door Lift Arm. Remove these two covers.

5. Loosen and remove the two screws located on the top of the Lower Housing Cover, at the
rear of the furnace.

8. While facing each side of the furnace, loosen and remove the three screws located along the
edge of the Lower Housing Cover. Note that one screw is located near the furnace control
panel; whereas the remaining two screws are located inside the recessed portion on the side
of the furnace.

7. Lift the Lower Housing Cover upward and off the furnace.

8. Loosen and remove the two screws which secure the furnace control panel. These screws
are located on the bottom of the furnace, along the front edge.

9. Unplug, from the Front Circuit Board, the connector for the flat cable which interconnects the
Control Circuit Board and the Front Circuit Board. This connector is released by pressing the
tabs located on both ends of the connector away from the connector.

10. Once the flat cable has been disconnected, lift the control panel upward and off the furnace.
Position the control panel, face down, on a work surface on the left side of the furnace.

11. Loosen and remove the eight screws which secure the Front Circuit Board to the control
panel. Once the screws have been removed, lift the circuit board away from the control panel.

12. Reverse this procedure when installing the replacement Front Circuit Board.

NOTE: Before installing the Front Circuit Board on the control panel, make certain that all of
the indicator lamps (LED’s) on the circuit board are positioned straight.

P
s

13. Recalibrate the furnace as outlined under CALIBRATION on pages 33-34 of this manual.

REPLACEMENT OF THE SOLID-STATE RELAY

1. With the furnace POWER SWITCH in the ON position, use the DOOR UP Key to close the
furnace Door completely.

2. Press the furnace POWER SWITCH to the OFF position.
3. Unplug the Power Cord from your electrical outlet.

4. With the front of the furnace facing you, loosen and remove the six screws which secure the
two covers on each side of the Door Lift Arm. Remove these two covers.

5. Loosen and remove the two screws located on top of the Lower Housing Cover, at the rear of
the furnace.

6. While facing each side of the furnace, loosen and remove the three screws located along the
edge of the Lower Housing Cover. Note that one screw is located near the furnace control
panel; whereas the two remaining screws are located inside the recessed portion on the side

of the furnace.
7. Lift the Lower Housing Cover upward and off the furnace.

8. Locate the Solid-State Relay and note the position and color coding of the wires on each of
the four terminals. Disconnect the wires.

9. Loosen and remove the two screws which secure the Solid-State Relay to the furnace
chassis. Remove the Solid-State Relay.
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10. Reverse this procedure to install the replacement Solid-State Relay, replacing each wire on
the terminal from which it was removed on the original part.

11. Recalibrate the furnace as outlined under CALIBRATION on pages 33-34 of this manual.

REPLACEMENT OF THE BATTERY

The Flagship™ VPF utilizes a long-life battery to provide memory back-up in the event line power
to the furnace is interrupted.

This battery has a rated life in excess of four years. However, to be assured reliabie, trouble-free
service, it is recommended that this battery be replaced once every two years as part of normal
furnace maintenance.

Outlined below is the procedure to be foliowed when replacing the battery:

1. Press the furnace POWER SWITCH to the OFF position.

2. Unplug the Power Cord from your electrical outlet.

3. With the left side of the furnace facing you, loosen and remove the two screws which secure
the cover to the Battery Compartment. Remove the Battery Compartment cover.

4. Locate the negative (-) Battery Terminal and loosen and remove the screw which connects this
terminal to the Battery Compartment.

IMPORTANT: WHENEVER REPLACING THE BATTERY, THE NEGATIVE (-) TERMINAL MUST
ALWAYS BE DISCONNECTED AND RECONNECTED FIRST. THIS PROCEDURE
MUST BE FOLLOWED TO PREVENT DAMAGE TO THE CIRCUIT COMPONENTS.

5. Locate the positive (+) Battery Terminal and loosen and remove the screw which connects this
terminal to the Battery Compartment. Remove the Battery from the Battery Compartment.

6. Reverse this procedure to install the replacement battery, making certain to connect the
negative (-) terminal first, observing the “IMPORTANT” statement outlined above (Step 4).

7. With the furnace POWER SWITCH in the OFF position, depress the CALIBRATION RESET
BUTTON and hold depressed while placing the POWER SWITCH in the ON position.

8. Recalibrate the furnace as outlined under CALIBRATION on pages 33-34 of this manual.
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" FLAGSHIP™ RENEWAL PARTS LIST

Product No.

311105
311106
311107
311108
311109
311110
476000
311111
311112
311113
311114
311115
311116
311117
311118
311119
311120
311121
311123
311124
311125
311126
311127
311128
311129
311130
311131
311132
311133
311134
311135
311136
311137
311138
311139
311140
311141
311142
437096
429219
311143
311144
311145
311146

Part Description

Power Switch

Vacuum Pump Receptacie-100/115V
Vacuum Pump Receptacle-230V
Viewing Lamp

Viewing Lamp Fuse (Pkg of 5)
Noise Filter

Solid-State Relay

Relay Circuit Board

Power Transformer-100/115V
Power Transformer-230V
Battery

Power Supply Circuit Board
Control Circuit Board - 115V
Front Circuit Board

Calibration Jack

Door Up/Down Limit Switch
Over-Temperature Fuse
Thermocouple Assembly

Door Brick Platform

Calibration Kit

Control Circuit Board - 230V
Muffle-115V

Muffle-230V

Upper Housing Cover Glass
Door Drive Belt

Vacuum Valve

Door Drive Motor

Muffle Power Terminal Insulator
Muffle Power Terminal Replacement Kit
Door Seal Gasket

Top Gasket

Viewing Window ‘O’ Ring

Muffle Viewing Window

Door Spring

Door Pin

Manua!l Door Handle

Elevator Door

Fuseholder

15A Furnace Fuse (Pkg of 5)
10A Vacuum Pump Fuse (Pkg of 5)
Main Power Relay

" Thermocouple Nut

Thermocouple Fitting
Thermocouple ‘O’ Ring
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rarrernnel/ Cenius Lonversion Cnart

Locate the temperature you wish to convert in the Reference Column {"REF.").

¢ To find the FAHRENHEIT equivalent - read {o the RIGHT.
¢ To find the CELSIUS equivalent - read fo the LEFT.

EXAMPLE: You are working at 990°C. Find 990 in the reference column. Read to the right.
Fahrenheit equivalent is 1814°. if 990° is Fahrenheit, the equivalent in Centigrade is to the left, 532°.

[~ REF. F

4136 | 1671
1976 | 410 4154 | 1677

760 2280
" 2290
199.4 | 416 T80 1436 1838 1540 2804 | 1260 2300
790 2310
800 2320

4172 | 1682
4190 | 1688
4208 | 1693

2600 4712
2610 4730
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