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The form of a probe differs depending on the model.

Please be sure to read this instruction manual carefully,
and fully understand its contents prior to the operation
or maintenance for the proper use of the instrument.
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NOTICE

o Thisingrument generates, uses, and can radiate the energy of radio frequency and, if not ingtalled and used in accordance
with the ingtruction manual, may cause harmful interference to the environment, especialy radio communications.

o Thefollowing actions must be avoided without prior written permission from JEOL RESONANCE Inc. or its subsidiary
company respongble for the subject (hereinafter referred to as "JEOL RESONANCE"): modifying the ingrument;
attaching products other than those supplied by JEOL RESONANCE; repairing the insgrument, components and parts that
have failed, such as replacing pipes in the cooling water system, without consulting your JEOL RESONANCE sarvice
office and adjusting the specified parts that only fidd service technicians employed or authorized by JEOL
RESONANCE are dlowed to adjug, such as bolts or regulators which need to be tightened with gppropriate torque. Doing
any of the above might result in instrument failure and/or a serious accident. If any such modification, attachment,
replacement or adjusment is made, dl the gipulated warranties and preventative maintenances and/or services contracted
by JEOL RESONANCE or its affiliated company or authorized representative will be void.

¢ Replacement parts for maintenance of the instrument functiondity and performance are retained and available for seven
years from the date of ingalation. Theresfter, some of those parts may be available for a certain period of time, and in this
case, an extra service charge may be applied for servicing with those parts. Please contact your JEOL RESONANCE
sarvice office for details before the period of retention has passed.

o |norder to ensure safety in the use of thisingrument, the customer is advised to attend to daily maintenance and ingpection.
In addition, JEOL RESONANCE grongly recommends that the customer have the instrument thoroughly checked up by
field service technicians employed or authorized by JEOL RESONANCE, on the occasion of replacement of expendable
pats, or a the proper time and intervd for preventative maintenance of the instrument. Please note that JEOL
RESONANCE will not be held repongble for any instrument failure and/or serious accident occurred with the instrument
ingppropriately controlled or managed for the maintenance.

o After ingdlaion or ddivery of the ingrument, if the insrument is required for the relocation whether it is within the
facility, trangportation, resdle whether it isinvolved with the relocation, or disposition, please be sure to contact your JEOL
RESONANCE service office. If the ingrument is disassembled, moved or transported without the supervision of the
personnel authorized by JEOL RESONANCE, JEOL RESONANCE will not be held responsgible for any loss, damage,
accident or problem with the instrument. Operating the improperly indaled instrument might cause accidents such as
water leskage, fire, and eectric shock.

¢ The information described in this manua, and the pecifications and contents of the software described in this manud are
subject to change without prior notice due to the ongoing improvements made in the instrument.

o Every effort has been made to ensure that the contents of thisingruction manud provide al necessary information on the
basc operation of the ingrument and are correct. However, if you find any missng information or errors on the
information described in thismanud, please adviseit to your JEOL RESONANCE service office.

¢ In no event shal JEOL RESONANCE be liable for any direct, indirect, specid, incidental or consequentid damages, or
any other damages of any kind, including but not limited to loss of use, loss of profits, or loss of data arisng out of or in
any way connected with the use of theinformation contained in thismanua or the software described in this manud. Some
countries do not alow the exclusion or limitation of incidenta or consequentia damages, so the above may not apply to you.

e Thismanua and the software described in this manud are copyrighted, dl rights reserved by JEOL RESONANCE and/or
third-party licensors. Except as stated herein, none of the materids may be copied, reproduced, digtributed, republished,
digplayed, pogted or transmitted in any form or by any means, including, but not limited to, eectronic, mechanicd,
photocopying, recording, or otherwise, without the prior written permisson of JEOL RESONANCE or the respective
copyright owner.

o When this manud or the software described in this manual is furnished under a license agreement, it may only be used or
copied in accordance with the terms of such license agreement.

Copyright © 2013 JEOL RESONANCE Inc.

¢ |n some cases, this indrument, the software, and the ingtruction manud are controlled under the “Foreign Exchange and
Foreign Trade Control Law” of Japan in compliance with international security export control. If you intend to export any
of these items, please consult JEOL RESONANCE. Procedures are required to obtain the export license from Japan's

government.
TRADEMARK
o Windowsisatrademark of Microsoft Corporetion.
o All other company and product names are trademarks or registered trademarks of their respective companies.

MANUFACTURER

JEOL RESONANCE Inc. 1-2, Musashino 3-chome, Akishima, Tokyo 196-8558 Japan
Telephone: +81-42-542-2234  URL.: http://j-resonance.com/

Note: For servicing and inquiries, please contact your service office.
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= s s SAFETY PRECAUTIONS == o= o=

Although this instrument is protected with safety device which prevents the
occurrence of accident that could result in an injury, harm, and damage to the
users or instrument itself, the safety feature may not work properly if you use the
instrument for the purpose of use not intended or in an improper usage. For the
proper use of the instrument, please be sure to read all of the instructions, descrip-
tions, notices, and precautions contained in this manual carefully to understand
them fully prior to the operation or maintenance. This section, “Safety Precau-
tions,” contains important information related to safety for using of the instrument.

The safety indications and their meanings are as follows:

rA DANGER: An imminently hazardous situation which, if not avoided, will result in
death or serious injury.

/\ WARNING: A potentially hazardous situation which, if not avoided, could result in
death or serious injury.

/\ CAUTION: A potentially hazardous situation which, if not avoided, may result in
minor or moderate injury, or a situation that could result in serious
damage to facilities or acquired data.

Labels bearing the following symbols are attached to dangerous locations on the
instrument. Do not touch any of these locations with your hands or anything else.

A \ A A A

Beware of Beware of Beware of Beware of Beware of- Beware of .~ Do not
electric shock laser heat super low temp| | getting caught biohazard disassemble

Examples of symbols

e Use the instrument properly within the scope of the purpose and usage described in
its brochures and manuals.

Vs )

¢ Never open/remove protective parts (exterior panels) and parts that can’t be
opened/removed without use of tool (including key), or disconnect/ connect the
cables/connectors that are not described in this manual.

e Never attempt to do any works of disassembling/assembling the instrument other
than those described in this manual.

e Never make modifications that include installing substitute parts and disabling
safety devices or other safety features.

e Never disconnect the grounding wire or move it from the prescribed position.
Failure to follow this instruction could result in electric shock.

e The AC power cord provided with this system is supplied for the particular device so
that never use it for any other equipment.

e To avoid falling, do not climb onto the operation table and console during daily
operation or during maintenance or inspection.

PoaGRR @

e When you dispose of the instrument or liquid or other waste, follow all applicable
laws and regulations, and dispose of it in a proper manner without polluting the
environment.

\i
il

¢ Be sure to read the “Safety Precautions” section of the manuals for the accessories
attached to or built into the instrument.

/@H\
I\._____//

e If anything is unclear, please contact your JEOL RESONANCE service office.

)
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SAFETY PRECAUTIONS

/N CAUTION
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¢ Do not pack a sample in the sample tube that might ignite or explode by
temperature, mechanical shock, or pressure.
The sample tube might break and explode, and you might be injured by the broken
sampl e-tube pieces.
o Ware protective glasses and leather gloves to protect yourself from any coolant
splashes.
If you do not, you run therisk of frostbite.

¢ Before replacing the probe, stop the measurement.

If you replace the probe or change cable connections while RF power or FG power is
being output, you might be burned or get an electric shock, and the power amplifier might
be damaged.

¢ Before replacing the probe or changing the cable connections, confirm that the RF
power and FG power are off.

If you replace the probe or change cable connections while RF power or FG power is
being output, you might be burned or get an e ectric shock, and the power amplifier might
be damaged. Also, if you apply RF power to the probe with the probe not properly
installed in the SCM, el ectromagnetic radiation exceeding the specified level might leak
outside the instrument.

e Some kinds of samples heat up when irradiated with RF power or might boil when
warmed. For some organic hydrocarbon samples or volatile samples, you should
avoid measurement of the sample or should investigate the physical properties of
the sample thoroughly, and should perform the measurement suitable for the
physical properties in order to avoid danger.

A sample might decompose when heated, or boiling of the sample might damage the
probe.

e When replacing the probe, take care to support it firmly to avoid dropping the
probe.

If the probe falls accidentally, you might be injured.

e When replacing probes, take care of your head.
Striking your head against the SCM might injure your head.

e Watch your step when you are around the SCM.
Y ou might stumble on the vibration-damping pier and cables around the SCM, and be
injured.
eDo not touch the probe heater or the Dewar adaptor during a con-
trolled-temperature experiment.
If you touch the heater connector with your hand when controlling the temperature, you
might receive an electric shock.

¢ Do not carry out a controlled-temperature experiment with the probe heater
removed.
The probe heater might heat up and even catch fire during a controlled-temperature
experiment.

e Do not carry out a controlled-temperature experiment with air not flowing.
The probe heater might heat up and even catch fire during a controlled-temperature
experiment.

@ JEOL RESONANCE NMECAXSIL V50-ATP-1



e When taking out the sample after a controlled-temperature experiment, wait until
the sample returns to room temperature and wear thick gloves.
If you do not, you might get burns or frostbite because the sample and the sample holder
are hot or cold.

SAFETY PRECAUTIONS

PPe
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PRECAUTIONS FOR USE

The following precautions are important which, if not followed, may result in damage to the
instrument itself.

e Since the probe is adjusted precisely at the factory before delivery, do not

remove the cover of the probe.

If you remove the cover, readjustment of the probe is needed. Even when you need to carry
out an operation other than those in the operation manual, contact the JEOL RESONANCE
service office without touching the probe.

When setting the sample tube to the probe, make sure that

thereisno sample tubein the probe, and

*theair for floating the sampletubeisflowing.

In order to confirm that the probe is empty, check that the EMPTY lamp on the Head
amplifier chassis is lit. Also, in order to confirm that the floating air is flowing, check that the
sample tube floats properly when the sample tube is placed in the inserting port of the sample
tube of the SCM.

When inserting the sample tube, handle the spinner rotator properly.
Failure to do so may damage the sample tube.

Before removing the probe from the SCM, make sure the sample tube is
removed from the probe.

If you pull down the probe without removing the sample tube, the sample tube may come
into contact with the SCM and be broken.

When connecting the auto-tune probe without LCD to the flexible shafts, do
not turn the probe dial manually.
If you force it, the probe will be damaged.

After connecting the flexible shafts to the auto-tune probe without LCD, be
sure to create a dial file.

If you do not do so, the actual value of the dial will be different from that in the file, so that
the auto-tuning unit will drive the dial to exceed its variable range, damaging the probe.

When you enter the value, check the actual value of the Autotune probe again.
If you enter a wrong value, the auto-tuning unit might drive the dial to exceed the variable
range, damaging the auto-tune probe.

The order in which dials of the auto-tune probe without LCD are arranged may
be different from that of the parameters on the entry screen. So, be careful to
enter each value correctly.

If you enter a wrong value, the auto-tuning unit might drive the dial to exceed the variable
range, damaging the auto-tune probe.

When taking out the sample after a temperature control experiment, wait until
the sample returns to room temperature.
Failure to do so may damage the sample tube.

Be careful to handle the stator section at the top of the probe so that it does
not come into contact with the SCM, etc.
Failure to do so may damage the stator and cause a rotation error.

NMECAXSII_V50-ATP-1 @ JEOL RESONANCE P'1 .
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PRECAUTIONS FOR USE

¢ Be careful that dust, packing material, or filler material does not fall into the

storage box. Also make sure that you put the cap on the top of probe when
storing the probe.

If dust, etc. enters into the probe, the performance of the probe may be deteriorated seriously.
¢« When attaching or removing the heater, do not apply excessive force to it.
Excessive force might damage the inside glass tube.

o Be careful not to insert the cleaning stick into the inner area beyond the stator

(more than 54 mm from the air bearing) with attention to the outer diameter of
the stick.

The probe may be damaged and the performance may be deteriorated.

. P'2 @ JEOL RESONANCE NMECAXSIL_V50-ATP-1
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1 GENERAL

Thisinstruction manual describes the usage method of the standard Auto tune probe. For
details on the usage, including outer appearance, cable connections, and operations, since
they depend on the moddl, refer to the instruction manual provided with each probe.

The standard probe of the ECA400I1, ECA50011, ECA600I1, ECX400I1, and ECS400 FT
NMR system is the 5mm FG/RO Digital Auto Tune Probe. The standard probe of the
ECA300I1 and ECS300 FT NMR system is the Auto Tune 5mm FG/TH Tunable Probe.
By using the optional Auto Tuning Unit 2 (NM-01090AT), you can automatically tune the
probe for the multiple nuclei.

2 NAMES AND DESCRIPTIONS OF PARTS

B 5 mm FG/RO digital auto tune probe

ROSAT/FGSO *
~§88 ' 0DODOODOO

sy 'T T aEE gn- '

QO® @ @r_@

fjdEDL
RESONANCE

Frob
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Fig.1 5mm FG/RO digital auto tune probe
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L1,H1, {5 connectors

Connector for the cable connecting to the head amplifier chassis

Connect L1to LF1, H1to HF1, and @ to the Lock port of the head amplifier
chassis respectively.

Probe fixing guide

Guide plate for attaching the probe to the SCM

Tuning level meter

This meter is used to tune and match the probe.

Display of the LCT (LF COARSE TUNE) range

Thisindicatesthe range (X, A, B C, and D) of the LF COARSE TUNE axis.
Display of the value of the LCT (LF COARSE TUNE) dial
Thisindicatesthe dia value (0 to 400) of the LF COARSE TUNE axis.

Display of the value of the L1T dial

Thisindicatesthe dia value of the LF1 TUNE axis.

Display of the value of the L1M dial

Thisindicates the dia value of the LF1 MATCH axis.

Display of the value of the H1T dial

Thisindicatesthe dia value of the HFL TUNE axis.

Display of the value of the H1M dial

Thisindicatesthe dia value of the HFL MATCH axis.

Switch for turning on/off the display of the LCD

This switch turns on/off the display of the tuning level meter and dia values on the
LCD.

PROBE CONT connector

Connector for supplying power to the probe and exchanging information between the
spectrometer and the probe

TEMP connector

Connector for detecting the sample temperature

GRAD connector

To perform measurement while applying afield gradient, connect this connector to the
cable from the Field Gradient unit.

EXHAUST

Exhausts the air used in the probe.

Dial 1 (LCT knob)

Switches the frequency band (LF COARSE TUNE) of the LF channel

Dial 2 (L1T knob)

Adjusts the tuning of the LF channel

Dial 3 (L1M knob)

Adjusts the matching of the LF channel

Dial 4 (H1T knob)

Adjusts the matching of the HF channel

Dial 5 (H1M knob)

Adjusts the tuning of the HF channel

Adapter joint

Thisis connected to the room-temperature adapter when measurement is performed at
room temperature and to the probe heater when measurement is performed at
controlled temperature.

%) JEOL RESONANCE <] |



B Auto tune 5 mm FG/TH tunable probe
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Fig. 2 Auto tune 5 mm FG/TH tunable probe

LF1 COARSE knob

Switches the observation frequency range.

LF1 TUNE dial

Used to tune the observation frequency channel.

LF1 MATCH dial

Used to match the observation frequency channel.

HF1 MATCH dial

Used to match the irradiation and 'H observation frequency channel.

HF1 TUNE dial

Used to tune the irradiation and 'H observation frequency channel.

GRAD connector

To perform measurement while applying a field gradient, connect this connector to the
cable from the Field Gradient unit.

Exhaust port

Exhausts the air used in the probe.

LF1, HF1, LOCK, TEMP,STATUS connectors

These are connectors for connecting the cables to the head amplifier chassis or the
spectrometer. When you replace the probe, reconnect them.

Adapter joint

This is connected to the room-temperature adapter when measurement is performed at
room temperature and to the probe heater when measurement is performed at
controlled temperature.

Probe retaining screw

Attaches the probe to the magnet.

Inlet Screws

To carry out automatic tuning, connect the flexible shaft from the optional automatic
tuning unit to each dial through this port.

@ JEOL RESONRANCE
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3 PREPARATION

3.1 Installing/Removing the Probe

This section describes how to attach/remove the probe to/from the SCM, and how to
connect the cables and tubes to the probe.

/\ CAUTION

dropping the probe.
If the probe falls accidentally, your hands or feet might be injured.

3 ¢ When replacing probes, take care to protect your head.

: e When replacing the probe, take care to support it firmly to avoid

Striking your head against the Superconducting magnet might cause injury.

« Before replacing the probe or changing the cable connections,
confirm that the RF power and FG power are off.

If you replace the probe or change cable connections while RF power or
/c FG power is being output, you might be burned or get an electric shock,

and the power amplifier might be damaged. Also, if you apply RF power to

the probe with the probe not properly ingtalled in the SCM,

el ectromagnetic radiation exceeding the specified level might leak outside

the instrument.

3.1.1 Mounting the probe to the SCM

1. Remove the probe from the storage box and remove the cap.

2. Gently insert the probe into the superconducting magnet from the probe
insertion port under the superconducting magnet.

3. Fix the probe to the SCM.

® 5 mm FG/RO Digital Auto Tune Probe

45 Asshown in Fig. 3, lift the probe while adjusting the large holes of the probe fixing
guide to the position of the probe retaining screws on the SCM bottom, and turn the
probe slowly along with its fixing guide (clockwise when viewed from the bottom).
Confirm that the probe retaining screws are positioned at the ends of the holes of the
probe fixing guide, and then fasten the nuts of the probe retaining screws.

S When you turn the probe, you can find several locations at which the probe can been

attached. However, if the position differs from the location at which the shim file was

created, good resol ution sometimes cannot be obtained. Mark the shim mount and
probe when creating a shim file so that the probe can always be set up at the same
position after it is changed.

<&~ For details on the shim file, refer to Section 3.7 of the instruction manual for the
INM-ECAII/ECXII/ECS Series, “Handling of Hardware” manual.

NMECAXSI_V50-ATP-1 @ JEOL RESONANCE



Probe retaining screws ——

Probe retaining screws

Probe fixing guide
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Fig. 3 Installing the probe
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® Auto tune 5 mm FG/TH Tunable Probe

4z Place the probe and the room temperature shim mount in close contact with each
other and attach them with the two provided retaining screws as shown in Fig. 4.

S When you turn the probe, you can find several locations at which the probe can been
attached. However, if the position differs from the location at which the shim file was
created, good resolution sometimes cannot be obtained. Mark the shim mount and
probe when creating a shim file so that the probe can always be set up at the same
position after it is changed.

e——Superconducting
magnet

7

| S
f Shim mounting
j unit
p Probe

— \ /5 3

Probe retaining screw

Fig. 4 Installing the Auto tune 5 mm FG/TH Tunable Probe

NMECAXSI_V50-ATP-1 @ JEOL RESONANCE 7 .
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3.1.2 Connecting the cables and hoses

® 5 mm FG/RO Digital Auto Tune Probe

Connect the cables and hoses between the head amplifier chassis (or the probe adapter) and
the probe as shown in Fig. 5.

Probe

) EXHAUST < %
o S 2 9
=
5o G E S
To spectrometer <
\
Head amp chassis
Room
J temperatu
HIGH FREQ1 re adapter
LOW FREQ1 ’
LOCK g

To head amp chassis
or probe adapter

Fig. 5 Connection diagram

z< When attaching the temperature-control unit, connect the probe heater in place of the
room-temperature adapter and connect the thermocouple cable to the TEMP
connector.

<&~ For details on the methods of mounting/removing the probe heater, operating the
heater, and controlling the temperature, refer to Chapter 4 in the “Handling of
Hardware” manual of the INM-ECAII/ECXII/ECS series FT NMR system.

<&~ For information on the Probe adapter, refer to the instruction manual for the Probe
Adapter.

< To perform measurement while applying a pulsed magnetic field gradient, connect the
FG cable that comes from the Field Gradient unit to the GRAD connector.

&~ For connection when the Auto tuning unit 2 is configured, refer to the instruction
manual for the Auto tuning unit 2.

@ JEOL RESONANCE NMECAXSI_V50-ATP-1
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@ Auto tune 5 mm FG/TH tunable probe

3.1.3

NMECAXSI_V50-ATP-1

Connect the cable and hose between the head amplifier chassis and the probe as shown in

Fig. 6.
Probe
EXHAUST
To spectrometer
Head amp chassis T
HIGH FREQ1 J Room
Temperature
LOW FREQ1 adapter
LOCK - |
PROBE STATUS

Fig. 6 Connection diagram of the Auto tune5 mm FG/TH Tunable Probe

z5 When attaching the temperature-control unit, connect the probe heater in place of the
room-temperature adapter and connect the thermocouple cable to the TEMP
connector.

5 When the probe is changed, the probe status is automatically |oaded.

< To perform measurement while applying a pulsed magnetic field gradient, connect the
FG cable that comes from the Field Gradient unit to the GRAD connector.

425 To carry out automatic tuning, connect the flexible shaft from the optional automatic
tuning unit 2 to each did through the insertion port of the praobe.
<&~ For details, refer to the instruction manual for the Auto tuning unit 2.

Removing the probe from the SCM

Stop the present measurement and take out the sample.
Remove the cables and hoses that are connected to the probe.
Remove the temperature-control unit if it has been attached.
Remove the probe from the SCM.

hoON=
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® 5 mm FG/RO Digital Auto Tune Probe

4z After loosening the probe retaining screws, turn the probe slowly counterclockwise
when viewed from the bottom so that the large holes of the probe fixing guides are
positioned at the probe retaining screws. Confirm that the holes of the probe fixing
guides are free from the probe retaining screws, and slowly pull down the probe.

® Auto tune 5 mm FG/TH Tunable Probe

z< As shown in Fig. 7, loosen the retaining screws of the probe and pull the probe
straight down. Then, take out the probe when the probe top has come out of the
superconducting magnet.

or'__

|
|
il
1l
[T
[ I} e——— Superconducting
: { } | magnet
P
. 1111 "
] Room shim

mounting unit

1D <=
U

® Probe

——d \/
Retaining screws

Fig. 7 Removing the Auto tune 5 mm FG/TH Tunable Probe

5. Putthe cap on the probe and store it in the storage box.

/A CAUTION
. N When taking out the sample after a controlled-temperature
=@ experiment, wait until the sample returns to room

temperature and wear thick gloves.
If you do not, you might get burns or frostbite because the sample and

the sample holder are hot or cold.

BP
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—CAUTION—

e When taking out the sample after a temperature control experiment,
wait until the sample returns to room temperature.
Failure to do so may damage the sample tube.

3.2 Manual Probe Tuning

Tuning of the prabe is necessary in order to efficiently apply RF pulsesto the sample. If the
tuning shifts, experiment conditions change, and the signal-to-noise ratio of the spectrum
decreases.
When changing the sample, the shift of tuning may occur. Especially when the dielectric
constant of a new sample or the material of the sample tube differs from that of the
previous one, the tuning deviates greatly. In that case, tune the probe so that the experiment
will be performed under the best conditions.
Y ou can use both methods, manual tuning and automatic tuning, to tune the probe.

S When you tune the probe, tune an LF nucleus first, then tune the HF nucleus. The

following isthe procedure.

3.2.1 'H tuning in normal measurement
® 5 mm FG/RO Digital Auto Tune Probe

1. Perform the 1H tuning with reference to the “Handling of Hardware” manual.
2. Push the display switch of the LCD to turn on the display.

(COARSE range) RFLCT Tuning level meter

ICERENERERRERENEEEEE
0[4j0] [5|5[0] []o]3] 5[6]o] [5[6[5]
LCT L1T L1M HI1T H1M

Fig. 8 Example of the display of the LCD

3. First, adjust the dial 4 (H1T knob) to minimize the reading on the tuning level
meter of the LCD attached to the probe or on the tuning level meter of the Head
amplifier chassis. Next, adjust the dial 5 (H1M knob). Finally, adjust the dial 4
(H1T knob) once more.

4z If the display of the LCD disappears, push the switch again to display it.

4z If the knob is not turned for ten seconds, the display of the LCD is automatically
turned off. Also, if the measurement is started before the display of the LCD is
turned off, be aware that spurious signals may appear in the spectrum.

4z Pushing the switch while the LCD display is turned on turns off the LCD display.

NMECAXSI_V50-ATP-1 @ JEOL RESONANCE 1 1 .



® Auto tune 5 mm FG/TH Tunable Probe

1. Perform the 1H tuning with reference to the “Handling of Hardware” manual.

2. First, adjust the HF1 TUNE dial of the probe so as to minimize the reflection of
LEVEL METER (for the JNM-ECS series, numerical value on the display panel)
on the head amplifier chassis, and next, adjust the HF1 MATCH dial. Finally,
adjust the HF1 TUNE dial once again.

P

HF1 MATCH dial

HF1 TUNE dial

3.2.2 3C Tuning in normal measurement
® 5 mm FG/RO Digital Auto Tune Probe

1. Perform the 13C tuning with reference to the “Handling of Hardware” manual.
2. Push the display switch of the LCD to turn on the display.

(COARSE range) RFLCT Tuning level meter

ICERENERERRERENEEEEE
0[4j0] [5|5[0] []o]3] 5[6]o] [5[6[5]
LCT L1T L1M HI1T H1M

Fig. 9 Example of the display of theLCD

3. Set the frequency band of the LF channel to the 13C frequency range.
Turn the LCT (LF COARSE TUNE) knob to set the position required for the
measurement nucleus of the LF channel as follows.

z< For 3C tuning, Set the LCT to A.

(Example) When setting the LCT to A,
Turn the LCT knob so as to display 360 onthe LCT dial value display.
< At that time, confirm that the LCT range display indicates A.

. 1 2 @ JEOL RESONANCE NMECAXSI_V50-ATP-1
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LCD range display

A

13[6[d| [s[s[ol [4]0[3] [sle[d] [s[e[s]

LCD dial value display
The range of the LCT correspondsto the LCT dia vaue asfollows.

LCT range display LCT dial value display

X 40

A 360
B 280
C 200
D 120

< For the position of the LF1 COARSE TUNE, refer to the dial tables that belong
to the probe.
4. Refer to the dial tables that belong to the probe, and turn the dial 2 (L1T knob)
and the dial 3 (L1M knob) to set them to the values specified in the dial tables.

ICEREEERERNNNEEEEEER
3/6/0 [|5/5/0] [4]03
L1T L1M

4z If the display of the LCD disappears, push the switch again to display it.
< |f the knob is not turned for ten seconds, the display of the LCD is automatically
turned off. Also, if the measurement is started before the display of the LCD is
turned off, be aware that spurious signals may appear in the spectrum.
< Pushing the switch while the LCD display is turned on turns off the LCD display.
5. First, adjust the dial 2 (L1T knob) to minimize the reading on the tuning level
meter of the LCD attached to the probe or on the tuning level meter of the Head
amplifier chassis. Next, adjust the dial 3 (L1M knob). Adjust the dial 2 (L1T
knob) and dial 3 (L1M knob) several times so as to minimize the reading on the
tuning level meter.

NMECAXSI_V50-ATP-1 @ JEOL RESONANCE 1 3 .



® Auto tune 5 mm FG/TH tunable probe

1. Perform the 13C tuning with reference to the “Handling of Hardware” manual.
2. Setthe LF COARSE knob of the probe to the 13C frequency range.
For the tuning and matching dial values for the nucleus to be measured, refer to the
values of the dia table supplied with the auto-tune probe.

TN

LF COARSE knob

3. First, adjust the LF1 TUNE dial of the probe so as to minimize the reflection of
LEVEL METER (for the JNM-ECS series, numerical value on the display panel)
on the head amplifier chassis.

4. Adjust the LF1 MATCH dial.
Adjust the LF1 TUNE dial and LF1 MATCH dia several times so asto minimize the

reflection (numerical value).

LF1 MATCH dial

TN

LF1 TUNE dial S S
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3.2.3 Precise "*C tuning
® 5 mm FG/RO Digital Auto Tune Probe

1.

Adjust the dial 3 (L1M knob) to minimize the reading on the tuning level meter
of the LCD attached to the probe or on the tuning level meter of the Head
amplifier chassis.

Adjust the dial 2 (L1T knob) to minimize the reading on the tuning level meter of
the LCD attached to the probe or on the tuning level meter of the Head
amplifier chassis.

Turn the dial 3 (L1M knob) by +5 graduations, and adjust the dial 2 (L1T knob)
to minimize the reading (F1) on the tuning level meter of the LCD attached to
the probe or on the tuning level meter of the Head amplifier chassis.

Memorize thereflection (F1) of LEVEL METER at that time.

Turn the dial 3 (L1M knob) by =5 graduations, and adjust the dial 2 (L1T knob)
to minimize the reading (F2) on the tuning level meter of the LCD attached to
the probe or on the tuning level meter of the Head amplifier chassis.

Compare the reflection (F2) of LEVEL METER at thistime with F1, and turn the dial

3 (L1M knaob) alittle to the direction that gave the smaller reading, and turn the dial 2

(L1T knob) to the direction that will give the smaller reading.

< This operation is repeated until the reflection of LEVEL METER becomes the
minimum.

® Auto tune 5 mm FG/TH tunable probe

1.

2.

Turn the LF1 MATCH dial to minimize the reflection of LEVEL METER on the
head amplifier chassis.

Turn LF1 TUNE dial to minimize the reflection of LEVEL METER on the head
amplifier chassis.

Turn the LF1 MATCH dial by +10 graduations and turn the LF1 TUNE dial to
minimize the reflection (F1) of LEVEL METER on the head amplifier chassis.
Memorize thereflection (F1) of LEVEL METER at that time.

Turn the LF1 MATCH dial by —10 graduations and turn the LF1 TUNE dial to
minimize the reflection (F2) of LEVEL METER.

Compare the reflection (F2) of LEVEL METER at thistime with F1. Turn the LF1

MATCH dia alittle to the direction that gave the smaller reading, and then turn the

LF1 TUNE dial to the direction that will give the smaller reading.

< This operation is repeated until the reflection of LEVEL METER becomes the
minimum.

3.3 Automatic Probe Tuning

&~ For information on the automatic tuning, refer to the instruction manual for the tuning

NMECAXSI_V50-ATP-1

unit 2.
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