CHAPTER 3 (OPERATION

3.9 OPERATION MODES

3.9.1 TMS SET

The recorder pen is automatically set at the 0 Hz position on the chart pa-
per as socon as the TMS SET button is pushed. Thereafter, adjust the FIELD
ZERO knob so that the TMS signal is recorded at the 0 Hz positiecn.

Note: Turn FIELD ZERO fully counterclockwise, and then gradually turn it
clockwise. The first signal that appears will be the TMS signal.
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CHAPTER 3 OPERATION

3.9.2 LOCK

The magnetic field condition can be known by pushing the LOCK key. In case
operations are to be continued on the following day from the same point as
the day before, leave this switch on. Thus, measurements can be resumed at
the magnetic field that existed on the day before. Lock operations are
performed as follows.,

1. After inserting a sample tube SPINNING
of mixed sample, set the Mixed o8
sample tube lever to the SET sample™— orF
position so as to record the \@

NMR signal. - SPINNING CONTROL
EJECT SPINNING

SET—

SAMPLE STORAGE

@

20 Set the recorder pen to the Set pen to signal peak.
lock signal peak. .

1

3. MODE : LOCK r MODE .
TMS SET LOCK RESD INTEG AMPL SET AUTO MAKUAL CRT
= :’“" [ =] [=1 =] l [~} =) =

H7 NN

NMR lock is in effect.
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4. Verify lock operation.

'

5. Adjust FIELD ZERO until the
meter indicator settles in
center.

CHAPTER 3 OPERATION

If the SIGNAL INTENSITY meter deflects
left and right when the FIELD ZERO knob
is turned left and right, lock is normal,

Deflects left Rotate left
and right. and right.

—— INTEERATOR —— ]
RESET BALANCE ROLD FIELD COARSE {kHz; FIELD ZERD
4
= {?-EJ C) 5%?

HODE 1 r SWEEP WIDTH (K2} —— OFFSET (Hz}
K _RESD INTEG AMPL SET AUTO MANUAL L&D S/ 12000800 480 360 b 2 0 u
Hals]=]al=]o BEEEREEREERE ala|e|=]=
]DDh 1 J]D O] | |

L
Settles in center. Adjust.
e — IKTEGRATOR ——
\.3{\.\“\ v '.‘ ; RESET BALAMCE HOLD FIELD CD‘!FL‘-E [kHz; FIELD ZERD
IHTERSITY
MOpE ] r SWEEP WIDTH (Hz) ——— —— OFFSET {Hz)
EK RE;O INT;U "{Q’;SEIL\.’[U H:uALEERI' -1: 120=ﬂ> S\;D IB; 32 22 T?DQ ] :;1 & Z ; ‘= &
1000000 CoOooCoOom Eraesr e
I

Notes (a): The meter indicator may deflect from the center with the passage
of time. Re-adjust FIELD ZERO to bring it back to center. Thus,

the initial magnetic field is restored.

(b): Do not proceed with lock operation when the magnetic field drift

is large.

(c): Release the CHART HOLD button after completion of lock operation.

I-EQ61
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CHAPTER 3 OPERATION

3.9.3 RESO

Use this key when adjusting resolution by the SIGNAL INTENSITY meter.

Note:

1.

Set the sample tube lever to
SPINNING and position the re~
corder pen at the lock signal
peak {(e.g., TMS).

The RESO key is functional only after the LOCK key has been pushed.

Note: Like the TMS signal, the lock sig-

nal is a singlet.

© O

L=st
] 111 C
—L- —  CIT1T3 1]
™S
Set pen to peak.
2. MODE: LOCK Set to center. Adjust.
Since the meter will settle ET " INTEGRATOR —— }
. B \'.\“\1\\\ 10 i B RESET BALANCE HOLD FIELD CORRSE {XHz) FLEL]Q ZERD
in the center within seconds, W dﬁ 7, (i} f)“\
gradually turn FIELD ZERO ) Q
left and right to verify that
the meter deflects left and I 10w Riso i 1 AT ML CRT y‘z_}& EE;'EE:uHI]ﬂg LT, ﬁlsi‘;&%
right. ]%?HDBWH IHJEEEEE IO
Push.
3. MODE: RESC Meter deflects.
— SPECTRUM — i —— INTEGRATOR ——
FMR-SIEO—&WLITUDE—FINE 9:\5;\@\ ‘| r.jé 5 ; RESET BALANCE HOLD
0. IO- 160 ]ZUS | ns'rIzﬁr:‘:/ — Q —
—— FILTER (Hz) —_— —— SWEEP WIDTH (Hz)
1 10 5 1 D i IMS SET LOI:K RESD INTEE N‘II‘LS T AUTO MARUAL CRT <172 12000 600 480 360 240
AT E¥eneben Corere
Y51 HMR SPECTROMETER [][][:
'
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CHAPTER 3 OPERATION

|

4, Adjust the RESOLUTION Y and
C knobs for maximum meter
deflection.

SHEEP TIME (SECY

[T 5o T o0 ] 250 ] seo Jroo0)

VERTICAL POSTTION

EErm O

@]
5. In case of meter over-scale,
use the AMPLITUDE knobs and
H; LEVEL keys to bring the
indicator within the scale. Turn counter—
clockwise. Enters scale.

r SPECTRU, — .

,0 HAGHET PHASE coARstf — RHPLIFUDE - \ FINE AN
TERSTA E LR

© INTENST

- — H LEVEL ———y —— FILTER (Hz) ——

S PAL I | 0.5 0.3 0.2 50 20 1 H 2 1 8.5 Mg SET LOCK RESO INTEG mPlS T AUTO MAMUAL
= o|le=e|= ERIE ©

i

OO0 | | [jtjfﬂtj[][]ﬁi[

koL PMXB0s1 1R SPECTROMETER

Push appropriate key.

Notes (a): Refer to Sect. 3.4.1.

(b): RESO key may not function when signal drift is large (2 Hz/5 min
or more) .
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CHAPTER 3 OPERATION

3.9.4 INTEG

Use this key for NMR signal integration.

1. Insert sample tube containing

mixed sample into probe. A
-

e |

Sample tube lever:
EJECT - SET - SPINNING

~Mixed sample

2. Setting resolution Note: The following Hy LEVEL settings are

given as a criterion.
H; LEVEL : 0.3

AMPLITUDE : x 1 or x 10 Sample concentration .
SWEEP WIDTH: 600 ~ O (%) H1 LEVEL settings
SWEEP TIME : 50
1~ 5 0.5
10 0.3
20 0.2
20 or more 1 and 1/2 X iy
x 1 or x 10
i = -——— SPEC[ WM e — INTEGRATOR —— \
_I,‘_ mzmnsm PHASE co# E—mPLJruDE FINE AN RESET BALANCE HOLD  FIELD CORRSE (kHi) FIELD ZERD

A !
‘ 3 S lom , .
A0uER STENAL 3
D @ THIERSITY G |:1

- — Hi LEVEL—— et FILTER (Hz) — | HODE 1 SWEEP MEDTH (Hz) ——— ﬂFFSET (hz)
A 3 35 w3 0.2 5D ! 0.5 Tats SET LOCK RESD INTEG ANPL SET AUTQ MANUAL CRT /2 o0 en0 ssy 60 0 12 0
= = EIEEE 5

FEEREEEE

1 \uu 00 Oooon inii” e EERE
tol PPMIX6GOs: wmr sPECTROMETER LJ[]EI_J
Push. Push.

|

3. Record original signal on
chart paper.
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6. Depress RESET button and
adiust BALANCE knob.

I-E061

i HOBE ,
THMS SET LOCK RESD INTEG AMPL SET AUTQO MANUAL CRT
4, MODE: INTEG Ii o| o Ijlq'- oflo|lo]o
Push.
5. Depress the @I key so as @ @
to set the pen where there is S T
no signal. T
°
O
] 'L L‘L$‘L“L" CC13| .13

Set to far left, where Depress,
no signal exists.

If the recorder pen drifts up or down,
adjust the BALANCE knob so that the drift
ceases, or is reduced to where it poses
no hindrance to measurement. Repeat this
operation until the drift is minimized.

o ©O

Drifts up or down.

Depress. Adjust until drift stops.

i == [NTEERATO,/——
“\ i‘ Vol '? - ESET BALANCF KOLD  FIELD COARSE (kH2) FIELD ZERQ

o 7 ,
STERAL 1 J

- MODE 1 r SWEEP WIDTH (Hz) ——— OFFSET (Hz)

JTEG ANPL SET ATO MANUAL CRT 4172 12000 600 830 30~ 240- 120~ 0 #Fﬂ [ ﬁ
oo RS
IS L e (CHE
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CHAPTER 3 OPERATION

|

7. Release the PEN button {pops

up) and depress
form sweep.

to per-

3-30

©: O
AN I A A |

reegy O
= I

Up Depress.

If the pen overscales during the sweep,
adjust the AMPLITUDE FINE knob, while
depressing the INTEGRATOR HOLD button, so
that the pen attains 80 ~ 90% of chart

paper full scale.

Also use the COARSE

knob if FINE adjustment deoes not suffice.

Adjust.

Depress.

SPECTRUM
COARSE — WMPLITUDE — 7 [E

[ap— i)
[ 100
3 4
2
1 a

PR
o ‘,
SIENAL
INTEWSITY

i INTEGRATOR

RESET

BALAKCE H|E

- {::} 7]

— FILTER Hz) ——
s 2 1 o

I MOZE .
.5 THS ST LOCK RESO INTEG AMPL SET AUTO MANUAL ERT

T
=142 1200~

SWEEP WIDTH (Hz) —

500 sdD 360 240- 1:
oY

SuaEElEisanunalEEEEaE
. HMR SPECTROMETER DEE
Full scale I
80 ~90%
I
-
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8. Depress to shift the
pen carriage to the far left.

L

iy ©
Hj
-7 CI T 1111
S [reis) O
B CI1]
\; |
Shifts to left. Depress.

9. Depress RESET button.

RESET

Depress.

——— INTEGRATOR —
BALANCE

o

HOLD

10. To record the integration
waveform, depress PEN and

[REC).

Al

©

s O
1 1 1 1

Depress.

Depress.

Adjust the PHASE and BALANCE knobs to correct abnormal integration waveforms.

Phase of observation
signal is abnormal.
(Adjust PHASE knob.)

and balance

Normal phase

is abnormal.

Phase is normal; balance

(Adjust BALANCE knob.)

Observation
signal

|

I

\

Integration
signal

e

v

s

-

I-E061
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CHAPTER 3 OPERATION

3.9.5 AMPL SET

Use this key when adjusting the AMPLITUDE knobs so that the highest peak of
the obs. signal can be recorded on the chart scale.

1. Use the appropriate QUICK
button to bring the pen to
chart center.

2. SWEEP WIDTH: Set according

to measurement

MODE : AMPLE SET

1

3. Since it takes 10 sec. for
sweep to start, read out the
meter value after 10 sec.
have elapsed. Set the AM-
PLITUDE FINE knob according
to this value.

3-32

© O

Center

The SIGNAL INTENSITY meter deflects about
10 seconds later.

— - —— INTEGRATOR ——
APLITUDE — FINE 2% i RESET BALANCE HOLD  FIELD COA

® {} T | {}[j C

T SHEEP WIDTH (Hz} )
A1/2 12009 anu 480 500 200~ 120

F mm 1
2 115 THSSET LOCK RESO [WTEG AMPLSET ALTO MAMUAL CRT

==sRENES RS

7 1 ﬂﬂﬂﬁﬂ
aERER

ECTROMETER

Push.

For example, if the AMPLITUDE FINE knob
is set to 3 when the meter indication is
3, the recording can be carried out at
optimum amplitude.

Set to meter value. Reaélthe value.

— SPECTRUM ————
COARSE — AMPLITUDE — FI|IE

B
a1 \ \ ‘ ! .'
n 10 W W | /
/
v 00 SIGHAL
INTENSITY

— FILTER () —— [ \
20 10 5 2 TMS SET LOCK RESG INTEG AMPL SET AUTO MANUAL CRT

alo|[o|a]o| o ololcoc|ao|=m]o]l=s]a

OO0 CooeCee
Os1 NMR SPECTROMETER
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Notes (a):

I-E061

(b):

(c):

CHAPTER 3 OPERATION

Since sweep must be performed with the recorder pen in the cen-
ter, always center the pen on the chart paper when AMPL SET is
used.

When the meter value 1s maximum, it is held as it is. Accord-
ingly, to reset the meter, push the AMPL SET key again. The
AMPL SET lamp will go out.

If the meter indicator deflects beyond 10 or it overscales, reset
the meter (release AMPL SET) and adjust the AMPLITUDE COARSE
knob. (If the indicator is beyond 10, turn the COARSE knob clock-
wise; if under, turn the same knob counterclockwise.)

.
§@QC\\ VLo

\ g

SIGNAL
INTENSITY

l

Turn the COARSE Turn the COARSE
knob clockwise. knob counter-
clockwise.
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CHAPTER 3 OPERATION

3.9.6 AUTO

Most samples can be easily measured by pushing the white and AUTO keys. 1In
this case, signals can be recorded under optimum conditions by merely
adjusting the PHASE and AMPLITUDE knobs even when samples are exchanged.
Other controls need not be adjusted.

(== SPECTRUM — : —— INTEGRATOR —=-)
. PHASE COARSE — SHPLITUDE — FINE Ayl T P RESET BALANCE HOLD FLELD COARSE {kiz) FIELD ZERD
Pa g !MEEH\‘}S!M , m i W o £ N
PU ’ ]
Q O Led =0=0 ©
1 Q
F[LTER (HI) .5 Mg SEI LUCK RESQ lN!’EZUBEPL SET AUTD HANUAL CR’T UIZ 1200-0 EE:IEEIPSGHIDJLE (gnlu’ UFFSET (HZ)
oL PMX6:|'si weR SPECTROMETER ‘
Push AUTO last.
Push white keys.
@ [ e | 8
=
-5 1
S N ] ]
-2
]
a RESOLUTION
-20 12 12
B =1 |@
# Ly = 3 P -3
L N A RN
-16 AT AT
:15 5 B
=14 ¢ ¥
et
e SHEEP TIME (SEC)
o [z T 50 oo =00 Jo00]
=
= VEATICAL POSITION
1= |
@LD
. ®
-5
o)
ik} IGhAL
) SHORT
@ B @ C
I o
|
Paper guide Depress. Up Depress,
Depress 250. Set pen to

vertical axis.

Since sweep starts when AUTO is pushed, push this key last. Sweep will
start from the paper guide side (see drawing) at the time set with the SWEEP
TIME switches. In case the pen is not at this position prior to sweep start,
it will rapidly return to it.
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CHAPTER 3 OPERATION

3.9.7 MANUAL

By pushing the MANUAL operation key, all settings can be made as desired.

- MODE 1
TMS SET LOCK RESO INTEG AMPL SET AUTO MANUAL CRT
o O O O O (o “,+:‘ (]
Push.

3.9.8 CRT

Push this key to observe signals on the oscilloscope. It can be used with

either AUTO or MANUAL.

Note: Refer to 3.4.1.

MODE

I 1
TMS SET LOCK RESO INTEG AMPL SET AUTQ MANUAL CRT
= ] fo (=) O (] o 3,:-}
Push.
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CHAPTER 3 OPERATION

5,10 NMR LOCK CINTERNAL LOCK)

1.

Inserting sample tube into
probe.

Sample tube lever:
EJECT + SET - SPINNING

2.

Setting the spectrometer

H, LEVEL : 0.5 and 1/10
FILTER : 20

MODE : MANUAL

SWEEP WIDTH : 600 ~ O
OFFSET : 0

INT/NORMAL/SD: NORMAL
FREQ. OFFSET : 0

Note: To achieve a stable NMR Iock, TMS
of at least 5% must be mixed with
the sample.

T35 50

SPECTRUM.
msz COARSE — AMPLITUDE — Fms

—— [KTESRATOR ——
@\\\\I i l i RESET BALANCE HILD  FIELD COARSE {khz) FIELD ZEAD
/

R {:} = O O

|— FILTER (Hz) ——

HODE s
1 0.5 THS SET L0CR RESO INTEG AMPL SET AUTD MANUAL CRT

AL EECOe R

PMXGB 50 #MR SPECTROMETER

3-36

Push.

Ll
b Hz LEVEL

Depress.
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MODE

CHAPTER 3 OPERATION

[
TMS SET_LOCK RESQ INTEG AMPL SET AUTO MANUAL
g

1
CRT

pen position.

5. INT/NORMAL/SD: INT
H, LEVEL 506

I-E061

3. MODE: TMS SET Ml =l=[a ul = [ =
@DDDDDDD
Push.
— INTEGRATOR ——
4 . Adj uS t FIELD ZERO in Order to RESET BALANCE HOLD FIELD CURRS: {kHz 3 FIELD ZERD w
obtain a TMS signal at the -] Q =0 WOE %‘—

——— SWEEP RIDTH (Hz) —

Adjust,

AL _CRT Fa v IZUU’EE’ 480 3 280 120 _ DFFSE; . @
sy T =[] ==
O EOAEEE BEann
OO
-
= . 5 -
=23
22
-2
= 12
TN
-18 -
il o
. -
s /’/*p\‘
. s 3
TMS signal = ‘
o
::J:
Il
. =8
= | e
o
:
. ®|c
-0
Depress.
@ Q V¢ ,” M A 5 5
Brhen] s |
—FREQ. OFFSET [Hz)—~ 2 8
H. FREQ Hz LEVEL
56
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CHAPTER 3 OPERATION

|

6. Adjust the H, FREQ knob (9 -
50) so as to obtain a zero
beat where the TMS signal is
observed.

7. MODE: Release TMS SET.

MODE: LOCK

8. Verifying NMR lock
If the SIGNAL INTENSITY meter
deflects left and right when
the FIELD ZERO knob is turned
slightly left and right, lock
is normal.

3-38

© EEENER

—FREG. OFFSET fHz)—

[ o [rem)

Hz FREQ ’

9
E s e

Adjust to 9-50.

_E_.l

O O

o]

S -

] 1]

i
;-

MODE

Zero beat

TMS signal

1 1
THS SET LOCK RESQ INTEG AMPL SET AUTO MANUAL CRT

(=] (=}

0

[

[=]

L

7 ER
/

Push to Push.

release,

Note: Lock is temporarily released at the

TMS position, that
zZero beat appears.

Deflects left

is, where the

Rotate left

and right. and right.
,41\{\ﬁﬂi~‘ . RESET I"IEE::I‘?ZIUR HOLD FIELD COARSE [kHz} FIELD ZERQ)

RN = FENS /—\
o () Q = %

K_RESD INTER DMEPlS T AUTA MARLAL ‘ERT A'UEZ 1200, Eg:EEfSU“U{L! (%.__lﬁ’_&_ ﬁ(. EUEFFSEﬂr (&@

TR O] k?hTFWk]\\III\LJ LI e
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9.

Adjusting resolution under
internal lock conditions.

a. MODE : RESO

b. RESOLUTION Y, C: Adjust.
(Alternately adjust Y and
C until deflection of
SIGNAL INTENSITY meter is
maxinmun. )

I-E061

SIGNAL
INTENSIT)

9916\5\ “" —y ¢ ]
N g Y s .
N ; Maximum deflection

I 1
THS SET LOCK RESD INTEG AMPL SET AUTO MANUAL CRT

= = -‘- [=}
L L

B BEEEE

Push.

Alternately adjust.

SHEEP TIFE (SED)
%5 i 5¢ | 1| 25[}'500[1000

WERTICAL POSITION

Q) PrH ) CD

[ sroelmey] R G

Note: NMR lock is not functional when the
TMS concentration in the sample is
low and resolution cannot be
adjusted.
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CHAPTER 3 OPERATION

3,11 SPIN DECOUPLING

1. Inserting sample tube

Sample tube lever:

EJECT » SET - SPINNING

Sample:

Crotonaldehyde (Optional),
Part No. 427000220

-

T————

2. Setting spectrometer

H; LEVEL SD

Y FILTER 20
MODE : MANUAL
SWEEP WIDTH 600 ~ 0
OFFSET : 0
INT/NORMAL/SD: SD

FREQ. OFFSET :

), SPECTRUM

K PI‘ISE CORRSE — AMPY | TUOE —FlNE
V. \ THERNIJSTJ\T 1\)

e FILTER le) )

A BT

LSRR
A e

SIGHAL
THTENSITY

Fa
’

— INTEGRATOR ——

RESET BALANCE HOLD FIELD COARSE {kK2;

MODE

RLH SH LOCK RESO THTEG ANPL I

1
TAUTO MANUAL CRT

ola[e][eolel=

CIC ]

F|MX64|ts1 NMR SPECTROMETER

JEOL

5N

UFFSET Hz)
o CEL 5L

FIELD ZERQ

== 0 O

SHEEP WIDTH (Nl) ‘|
a5 I

3-40

Push,.

1o Hz2 LEVEL

Depress.
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3. Adjust PHASE in order to re-
cord a normal waveform.

CHAPTER 3 OPERATION

Adjust.
( e SPECTRUN ————— oo,
GoARSE — AMPLITUE — rm AN
\ mssn?sm 10 \\\‘ o e}
msrz ‘@ % O O SECHAL
INTENSTTY
~—— Hi LEVEL ——— r— F]LTER (HZ) —-—|

0.5 0.3 0.2 SO 4.5 s SH' LOCK RESﬂ IIII'EG AHFL SET AY

B En e fmlr]hjl

koL PMXBOs R SPECTROMETER

4, MODE: TMS SET

%*JL

Abnormal waveform Normal waveform

I MODE
THMS SET LOCK RESO INTEG AMPL SET AUTQ MANUAL CRT
ESIERIENELVNERE

@Dmmmmdj

Push.

5. To observe the TMS signal at
the pen position, adjust
FIELD ZERO.

I-E061

— INTEGRATOR ——
RESET BALANCE HOLD  FIELD COARSE (kM) Fm. ZER0
3.4

—— SMEEP WIDTH (Hz) i
<172 12000 600 480 360 240
=RE 3

S

a1 Adjust.

S e

L R

C> ©

| I N |

_JE? cTm O

11 L]
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'

3-42

6' MODE: Release TMS SET- T|l‘iiﬂ Ll'):CK RE|S:0 NT;"{;lOﬂ‘EP:L'SETPI:JTO ':IA:I'LUALI:ISRT
Push to
release.
7. Record original signal. @ ©
CrTr1r 11
3 o
Q) __ﬂ I
B. Set the recorder pen to the © @
irradjation point by depress- .
ing Q or [QUICK). ~( CI 171717
’1 o
L)
! N S I O Iy S
cHO C;is
Set pen to Depress.
irradiation point.
© & — 5
9. FREQ OFFSET: 0 NG iR g
—FRE0.0FFSET (Hz}— Z 8
/4 ]o 109
Hz FREQ Hz LEVEL
Depress.
o 5
10. Gradually adjust Hy FREQ to 23“ 678
obtain largest zero beat. g e
& Gl o Jme] T
Hz FREQ Hz LEVEL
Adjust.

After the pen moves rapidly up and down,
the area where movement is great but slow
is the maximum zero beat area.

I-E061



CHAPTER 3 OPERATION

The record waveform of zero beat is shown
below.

Zero beat

‘—“‘“h"

NN

Original signal

11. Record the decoupled signal.

Decoupled signal

o

Note: If a completely decoupled signal
was not obtained, adjust Hy FREQ
until decoupling is complete.
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CHAPTER 3 OPERATION

3,12 AUTOMATIC TMS SETTINGS

In case TMS is to be replaced with a different standard sample following
automatic TMS setting, TMS signal-position shift is detected, the required
magnetic field shift is calculated, and TMS is automatically set.

MODE : TMS SET Note: Make the MANUAL lamp go out in the
case of automatic TMS setting. If
the said lamp lights up, operation
will not be automatic TMS.

The recorder pen is automatically set to
the O Hz position on the chart paper when
TMS SET is pushed. At the same time, the
sweep for detecting position-shifts
starts.

O

————— MODE ————
TMS SET LOCK RESO INTEG AMPL SET AUTO MANUAL CRT

RO

The sweep stops as soon as TMS is detect-—
ed. The upper TMS SET lamp will also
light up, indicating that the TMS SET
mode has been set.

NS
9-
: MODE =
TMS SET LOCK RESO INTEG AMPL SET AUTO MANUAL CRT
| o| o = = = = o

.

L e ]

\
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