CHAPTER 3 OPERATION

CHAPTER 3 OPERATION

3,1 START-UP

1. Magnet console (Rear)

POWER switch: On

2. Spectrometer

POWER switch: On

I-E061

Spectrometer MAGNET THERMOSTAT lamp
lights up.

Lights

g | SO

Notes (a): To carry out precise measure-
ments, commence measurement
after the POWER switch has
been on for three days or more.

(b): Turn off the POWER switch for
reasons of instrument break-

down only. 1In all other cases
leave it on.

Red lamp lights up.

/ === SPECTRUN

nghtS —-—-—-,'.\ Tn?:%gn PHASE .wm:q NI’LITLIDE FINE
Pcuzn @ Q .u.wO. O
On
- — W LEVEL ——— — FILTER i ——

—
1 9.5 0.3 9.z 50 20 10 5 N THS SET L

FTEE O

ot PMXBOS] MR SPECTRIKETER

Notes (a): Start measurement after the
POWER switch has been on for
one hour.

(b): Leave this switch on, except

in cases of instrument break-
down.
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CHAPTER 3 OPERATION

3.2 SAMPLE TUBE INSERTION

1. Magnet console (Top)

SPINNING switch: ON

2. Rotor set

a. Preheat sample tubes in
SAMPLE STORAGE bin for 5
minutes.

b. Wipe the sample tube and
rotor clean.

c. Slide the rotor onto the
sample tube as far as the
mid-way point.,

d. Insert a sample tube into
GAUGE, secure the rotor
and gently push the tube
down until it stops.

3-2

Compressor starts,

SAMPLE STORAGE bln

\

Rotor

Set the Splnner rotor
by means of the spinner
gauge.

J Sample tube

i

Set rotor and push
down sample tube.
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CHAPTER 3 QOPERATION

Precautions

Since the use of a non-standard sample tube will result in tube
rotation wobble, ejection problems, etc., always use a standard
sample tube.

Sample tube specifications
Thickness difference: 0.05 mm

Curvature degree: 0.025 mm/180 mm
Inner diameter: 4.2 *0.03 mm
Outer diameter: 5.0 _3'22

¥

Insert sample tube,
3. Sample tube insertion
a, Sample tube lever: EJECT EJECT ””/’ -
b. Remove sample tube from \\\\\ R
gauge and insert it into
sample tube inlet.

SVYs

Notes (a): Set the sample tube lever to
EJECT to remove the sample
tube.

(b): Do not insert the rotor or
sample tube separately, as
float problems will result.

{c): Do not attempt to insert a
sample tube when one is al-
1 ready in the probe.
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CHAPTER 3 OPERATION

4. Setting spinner

a. Sample tube lever: SET

b. Sample tube lever:
SPINNING

c. SPINNING CONTROL knocb:
Adjust for optimum ro-
tating speed.

3-4

{(d): Upcn completion of measure-
ment, leave the sample tube in
the sample tube inlet.

The sample tube should make a sound when
it reaches the bottom of the probe.

Note: The sample tube will float if it is
rotated when not in contact with
the bottom of the probe.

Sample tube starts to rotate.

Note: An eddy will form in the sample
tube in the event the rotating
speed is too fast, resulting in a
deterioration of resolution. But
if it is too slow, it may give rise
te a spinning side band.

SPINNING
ON

Y

::: OFF

SPINNING CONTROL
SET

EJECT SPINNING

SAMPLE STORAGE

()
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3.3

1. Initial spectrometer setting

AMPLITUDE-COARSE: x 10

CHAPTER 3 OPERATION

INITIAL SETTINGS AND NMR SIGNAL OBSERVATION

FINE: 5
FIELD COARSE : 3
FIELD ZERO : 2~50
H; LEVEL : 0.5
FILTER : 20
MODE : MANUAL
SWEEP WIDTH : 1200 ~ O
OFFSET : 0
x10 5 3 2-50
| |
P == SPECIRUH ————|| - — INTEGRATQR —— ’
_’,‘_ e Prast ﬁm\r-sfuf NAPLITUDE — FINE “;\_\‘\‘\ \:‘35 P AEsET BALBHCE WO HED conns: thitz) FIELD 2600
PONEK ya - 2100 ) " Sl 4 - 1@5
« O ¢ B o

- — H lEVEL ——— r—— FILTER {Hz) ——
10 1 ub 3 0.2  Sh

20 10 5 2 1
i’ SN aaEas

T MODE
0.5 THS SET LOCK RESD IMTEG AMPL S
ola[e][a|o

| e Dlac oot

)

1
TAUTQ MANUAL CRT

o PMXGO0sI Wk SPECTRIMETER

T SKEEP WIDTH (Hz2} —
(172 1280-0 600 agd 360 240 130 0

EREE

l

2, Recording signal

Align the chart paper with
the paper guide and set it
on the recorder.

CHART HOLD

c. VERTICAL POSITION: Adjust
so that pen settles in
center of vertical axis.

a,.

: Depress

Lo/ =
=T
@

N ®
RESOLUTION
12 12
alig vl
e = Y o
9—_O_—3 9— _—3
// \\ ~
/.'l\\ SN
[ 6
C Y

SWEEP TIME (SED)

d. SIGNAL SHORT : Release
IERERE 500 | Loon|
(Up)
STOP D g f VERTICAL POSITION
e. : Depress
f. SWEEP TIME : Depress Gt 75, (i) @
250 button h c
8 : Depress T
h. PEN and : Depress @O N O
3-5
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CHAPTER 3 OPERATION

Notes (a): When either or is pushed, sweep is performed in the
direction of the arrow.
(b): Do not move the carriage arm when CHART HOLD is depressed. Re-
lease the CHART HOLD button when the recorder is not to be used.
(c): Adjust the FIELD ZERO knob so that the signal can be observed in
the center of the recorder whenever the signal cannot be recorded.
If the signal still cannot be recorded, adjust the FIELD ZERQ
knob while changing the FIELD COARSE knob in steps until the
signal can be recorded. Search for the position where the pen
deflects.
) ==
== EE;___
= =] @
ret .
E::f . RESOLUT 10
@ 55 @ v . ‘/’/ \.\ ‘llz' /’/
B A Es s—;O;s
i oot PR
=15 1 6
::;; SHEEP THE (SEC)
W [[25 Ts0 T 100 ] 250 [ 500 [1000]
f—. =9 VERTICAL POSITION
—al | O
8
B S @|o O
. . — INTEGRATOR ———
3. Oscilloscope observation e aEsET ﬁﬂmE o
W ooy
a. Spectrometer IR —3 ‘Q‘ C
MODE ¢ Push CRT.
| SWEEP WIDTH {Hz
TMS SET LOCK RESO NTEG i-'IMPL SET AUTO :ﬂANUAL CiTl »1/2 |'I2IJU'-£ 600 480m|360m 24
Push.
b. Oscilloscope
POW : ON

3-6
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CHAPTER 3 OPERATION

c. AC (PULL DC): Pull.

-
d. Disconnect cables connec-— { Ai\\

ted to H IN (in rear of
oscilloscope).

e. Adjust - and § knobs until
spot settles in middle of
screen.

f. Reconnect cables to H IN, 4/}

g. Adjust H GAIN until -
brightness line covers VIN g MTE,  ACCULIO aceuioe) pup'd-H am

full screen. © “Or 10O O~ 0O e

h. Adjust INTEN so that wave-
form is of easy-to-see

S

brightness,
Bj:" FILSS MARKER
i. Adjust §} knob so that the cE -
bright 1line is 1/5 from ©@® O © ©® ® O oo

bottom of screen.

j. V. ATT outer knob: x 10

k. V. ATT inner knob: Turn
fully clockwise.

1. Adjust FIELD ZERO and
FIELD COARSE knobs until
signal can be seen in cen-
ter of oscilloscope.

Note: Do not move the controls referred to in steps ¢. ™ k. once they have
been set.
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CHAPTER 3 OPERATION

3.4 RESOLUTION ADJUST

3.4.1

RECORDER METHOD

1. Spectrometer

AMPLITUDE—-COARSE: x 1

FINE: 5
H; LEVEL : 0.2
FILTER : 20
MODE : MANUAL
SWEEP WIDTH : 600 ~ 0
x1 5

(iu
r,\

POHE R

PHASE CORRSE — AMPLETLIDE e
mzwsm m
: B

——— SPEETHUH

PRI
@:(\'\“. L

—— INTEGRATOR ——
RESET BALANCE HOLD FIELD CORRSE [khz) FIELD ZERD

[=I=2u i,
SIGHAL J

s FILTEF( (Mz) T,

Jior  PMXSOs1 HuR SPECTROMETER

TNSSET LOCK RES{H IN'IE ﬂMPLSE'IAIIiU MARUAL CEI 500 4B) 3G0-  240- 1720-

Rsassficasas Sl=5 Wl

SHEEP WILTH (Hz) — iyl OFFSET (Hz)
a CED

l

2. Sample tube insertion

a. Insert the sample tube and

set the sample tube lever
to SET.

b. Sample tube lever:

SPINNING

Insert tube _ "%

containing 4
mixed sample.

Sample tube inlet

Note: Before inserting a sample tube,
make sure that there is no sample
tube already in the inlet.
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CHAPTER 3 OPERATION

3. Spinning adjustment

a. Rotate the SPINNING
CONTROL knob fully coun-
terclockwise.

b. Turn the SPINNING CONTROL
knob clockwise until a
spinning rate of 30 Hz is
realized. (Refer to Sect.
3.5.)

'

4. Adjust the FIELD ZERO knob so

that a mixed sample signal
can be recorded on the re-
corder chart paper.

a. MODE : TMS SET

b. FIELD ZERO: Rotate fully
counterclockwise.

¢. Gradually rotate FIELD
ZERO clockwise until the
recorder pen initially
moves up and down. (The
signal observed at this
time will be the TMS
signal.)

d. MODE : Release TMS SET.

e. Depress @ to set the

carriage arm to the far
left.

f. Depress the and PEN
buttons to record a mixed
sample signal.

SPIRNING
[

. X
: SPINKING CONTROL

SET

EJECT SPINNING f\;
Adjust.

GAYGE

SAMPLE STORAGE

Q )©)

THS SET LOCK RESQ INTEG AMPL SET AUTO MANUAL CRT
o|lo|lolfo|w|ao

sy

%DDDDDDD

Push.

P lmscwon S
RESET HOLD FIELD COARSE {kMz; FI[L" R0
(- {:} O % Adjust.

SHEEP WIDTH {Hz} _1
«172 1200 -( 500 483 350 240

[
00

DFFSET (Hz}
CEI) 0 ey (60

= SHEEP TIME {SEC)
o [25 T 50 ] 100 ] 250 ] 500 1000]

-3 VERTICAL POSITION
E

@;D O

] Depress.

2 Eﬂﬁﬂﬁi B
= Qe

= Depress.




CHAPTER 3 OPERATION

|

5. Alternately adjust the RESO-
LUTION Y and C knobs for
maximum TMS signal ampli-
tude and wiggle.

=25
E
=23
2
=2

— =20

®

-2
—_‘H'
=T
s

- 5“ ‘

Max:.n-lum = SWEFP TIME {SEC)
amplltude Wiggle :_::; {25 T s0 [ 100 2s0 ] soo Jaooo]
__9 VERTICAL POSITION
—q_|

L L =z RO,

- .}
-1
= T

B 5 @0

-0

Stages of TMS signal resolution are shown below.

A_ J_ _L_

Poor Slightly improved Good Optimum
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CHAPTER 3 OPERATION

3.4,2 OSCILLOSCOPE METHOD

1. Repeat steps 1 ~ 3 of Sect.
3.4.1, Recorder Method

2. Signal Observation by
Oscilloscope.

a. Repeat steps a, b, and ¢
of Item 4, Sect. 3.4.1.

b. SWEEP WIDTIH : 120 ~ 0 ——— SHEEP WIDTH (Hz) ———

x1/2 12000 600~ 480~ 360~ 240~ 120~ 0
x 1/2 = = = =]

%immmm%@
Push. I:":":”_i_‘ Push

simultaneously.

¢, SIGNAL SHORT: Push

RESOLUTION ——

12 H
des Iy
> o ~ o
5| —3 [E ~3
- =
l'{l I i‘\
3 ]
: '

SHEEP TIME (SEC)
|25 | 50 [ 100 [ 250 | 500 [1000]

YERTICAL PRSITION

e O

s
O C
Depress.
. MDDE
d * MODE ° CRT THS éET LOCK RESD INTEG AMPL SET AUTO MANUAL ICRT
o|lololo]o 1 EHE -:IH:I

Push,

I-E061 3-11



CHAPTER 3 OPERATION

3. Adjust the RESOLUTION Y and
C knobs so that the TMS
gignal wiggle hold time is

Signal observed on oscilloscope

\

..

/)

@ﬂl-

VIN s

YATT  ACCRULDE) ACCRULDE) pep 8- H 64N

10 O-_©

©

The initial peak of the wiggle should
be about 907% of the TMS main peak.

maximum.
—— RESOLUTION
2 1z
_\.l;/‘ ‘\\I./’
N e
: W 2
& €
Adjust.
SWEEP TIME (SEC)
|25 ] 50 ] 100 | 250 | 500 ] 1000]
VERTICAL POSTTION
e I O
o EEEHES
Stages of TMS signal resclution are shown below.
Poor Slightly improved Good Optimum
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CHAPTER 3 OPERATION

3.4.3 SIGNAL INTENSITY METER METHOD

This method is used to obtain a resolution that is even higher than that
previously obtained.

1. Lower the recorder pen on the ’
lock signal peak, e.g., TMS. @ ©
CII1— 1111

Set pen to TMS peak.

—— H1 LEVEL———
«/10 1 0.5 0.3 0.2 SO

2. Hl LEVEL HEES 1/10 wWlo[o]c [=]a
@DEDDD
Push.

3. MODE . : LOCK Depress the HOLD key. After several
seconds have passed, the SIGNAL INTENSITY
meter needle will settle in the green
area. Move the FIELD ZERO knob left and
right. If the meter also moves left and
right, lock is normal.

Set in green area. Adjust.

l —— INTEGRATOR ——

ST T RESET BALANCE HOLD  FLELD COARSE {kHr) FIELD ZERD
ot by 3
¥ s =
(- o ()

. 5t
INTERSITY

I MODE J T SWEEP WIDTH (Hz) ———
THS SET LOCK RESQ INTEG AMPL SET AUTQ MAMUAL CRY 2172 1200-0 600" 480 360 240-. 120- ] Bl »,
D T doioccbn Boo
Sannin EJ—EI'TE_D
Push.
. MODE .
TMS SET LOCK RESO INTEG AMPL SET AUTO MANUAL CRT
4. MODE : RESO =) 8 e ay=gy =g ar=gy = gy

Dd%DDDDD
Push.

SIGNAL INTENSITY meter will deflect.
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CHAPTER 3 OPERATION

Maximum deflection

C knobs for maximum meter
deflection.

SPECTRUM

COARSE — .nMPlITUD[ — FINE

oo

—_— F[LTER (HZ) T

31 WMR SPECTROMETER

5. Adjust the RESOLUTION Y and l

f»:\"\‘ Wl

LRI

[l .
oo f /
SIENAL,
INTENS Y

— INTEGAATOR ——
RESET BALANCE HOLD

I:IQI:I

SHEEF WIDTH (kz) —

THS SET Lack RESD INTEE M‘IPL H

O BT

1
T AUTO MANUAL CRT
=

T
s172 1200-0 600 4!0' 360- 240-

”E\m I

0

=25 —
] -] @
=23
<2
—_E'I
:_20
;19
;!E
-7]7
-_'IE
:15
-_'Iﬂ
=13
o SHEEP TIME (SEC)
= IERERENEY |
-1
ZB VERTLCAL POSITION
© & O
. T en )
-5
-
N . ) I P
- | |@o ©
-0
6. Adjust the AMPLITUDE knobs in
the event of meter over- — Pl
= PRES R RESET i
scale. ALY,
Il?T]EEN Y D _Z
— r— FILTER diy ——, HODE |
n 0.2 50 20 5 Z 1 0.5 THS SET LUCK RISB INTEG AMFL SET AUTD MANGAL ERT MWZUU"U £
= =T= =

I‘1H 0 ok

L PAMXGEO0SI Mk SPECTRMETER

Note: In the event of insufficient magnet warm-up and a lack of thermal
equilibrium, the signal will drift so that RESO will not function.
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CHAPTER 3 (OPERATION

3,5 SPINNING ADJUSTMENT

The ideal spinming rate is 30 v 40 revolutions per second. This rate can be
confirmed by recording the spinning side bands (55B). For example, in case

the SSB is recorded at a point 30 Hz distant from the main signal, the rota-
tion rate becomes 30 Hz (see diagram).

l——30 Hz = 30 H=z

X!Main signal

55B

Note: When a good TMS waveform (high resolution waveform) cannot be obtained
even after spinning adjustment, either consult an experienced NMR
operator or repeat resolution adjustment from the beginning. Resolu-
tion will normally improve in 5 min. Never attempt to adjust the F
control when adjusting resolution.

I-E061 3-15



CHAPTER 3 OPERATION

3.6 SPINNING SIDE BANDS (SSB)

When large SSBs are observed, set the spinner rotation rate to 30 ~ 40
rotations per sec., and adjust the X, Z, and YZ knobs to decrease SSB.

=30 v 40 Hz =30 ~ 40 Hz =

Main signal

1
A ) A 2% or under

T

SSBs

Notes (a): An SSB amplitude that is 2% of the main signal amplitude or less
is a normal amplitude.

{b): Do not adjust any knob, other than X, Z and YZ.

{c): Although resolution drops when YZ is adjusted, it will return to
its original value upon re-adjusting Y.

Adjusting X, Z and YZ knobs

Pull out knobs (@ (see drawing). Then lift panel to gain access to the
X, Z and YZ controls. After adjusting these controls, return panel ® to

its former position.

- NESUTION - ¢ _
© O O o
N SO W I A A | 0 = c)
3 ©° x Y| ®
O 0O O
g o S s e | \ L Adjust.
0 - RESownow Cowpat — |
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3.7 WAVEFORM ADJUSTMENT

Adjust PHASE to obtain normal
waveform.

I-E061
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Adjust.

(o

POWER
—
/10

x1/1

P ——— SPECTRUN ——————
MAGNET PHASE COARSE — AMPLITUDE -— FINE

THERMOSTAT A x10
[
. 100
0.1 x 3
2 H
1 0

Hi LEVEL ) r FILTER (Hz) —
9.5 0.3 0.2 5D 2 10 5 2 1105

EEEE

= DI\I:' f=—] = a [=} [=] (=] o

1 I O

Job  PMIXGB6O0sI MR SPECTROMETER

Adjust the PHASE knob so that a normal

waveform can be observed.

In a normal

waveform the base line level on either

side of the peak is the same.
Normal Abnormal
s A N
To correct, Turn PHASE
turn PHASE counter-
clockwise. clockwise.
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CHAPTER 3 OPERATION

3.8 SIGNAL EXPANSION AND OFFSET

SPECTRUM

PNJ\SE * COARSE — AMPLITUDE — FIN.E

— —— INTEGRATOR ——
' [ RESET BALANCE HOLD  FIELD COARSE (kz)

( oA | m St \CID ;
PM% stciaL ’
© — —_

— Hi LEVEL ~———y |— F[LTER (Hz) T

10 1 85 0.3 0.2 5B

5
nnun n:l:l:l:ln:

HODE SNEEP WIDTH (Hz} ———
s SET_LOCK RESO (NTéG AL SEY auTp Manu_[t 172 12000 500 480 360- 2Eu— ] g?EFSU =

FIELD ZERO w

ERIER R E elalels]e]ala =]

CEHIERE]

‘Tklljlj[] IEW ﬂ m [ Eﬁkﬁhﬁ!ﬂfWk?FTrj E!ij[][][][][][] L m [

gL PMXEOs: wr sPECTRMETER DI:T:T,:l
Use SWEEP WIDTH Use to
controls to offset
expand signals. signals.

3.8.1 SIGNAL EXPANSION

1. SWEEP WIDTH: Push 600 and

0 keys
simultaneously.

OFFSET : 0

Under these conditions record
a signal of 90% ethylbenzene.
(No. 427000467 is optional.)

2.

Expansion of 120 Hz width

a. In case a signal in the
120 ~ 0 Hz range is ex-—
panded and recorded:

SWEEP WIDTH: Push 120n.

SHEEP WIDTE (Hz}

,4.E

N7

Push simultaneously. {(Lamps
600~, 480+, 360, 240,
120~ and 0 will go out.)

Pus

x1/2 12000 600~ 480~ 360~ 240 120 SE'ﬂf (HIIZE)DHD
=] % ‘- i -‘-: = =
TRCEEEE B R

h,

T ] T T Rp T « T
Tl TITET
I " | ]
: M ! }au oa
§ | I !
: A\
! ! | ! I
1 1 1 i L
+0 & é < 2 Cppm

Signal of 90Z ethylbenzene

SHEEP WIDTH (Hz) —

x1/2 1200-0 600~ 480-. 360~ 240~ IZU 0

=

T

Push. (Lamps 120

and 0 will

go out.)
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b.

In case a signal in the
240 Hz ~ 120 Hz range is
expanded and recorded:

SWEEP WIDTH:
Push upper 240
and lower 120w,

In case a signal in the
360 Hz ~ 240 Hz range is
expanded and recorded:

SWEEP WIDTH:
Push upper 360
and lower 240,

Likewize, the signals of
the respective ranges are
expanded when the upper
480v key and lower 360,
and upper 600v and lower
480, are pushed.

I-E061
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Expanded range

- — - = v = -]

Ly

e R

Oppwy

Signal of 0 ~ 120 Hz is expanded to full
scale and recorded.

—— SWEEP WIDTH (Hz) o )
x1/2 12000 G600~ 480~ 360~ 240~ 120~

TR

RN
Wi,

Push simultaneously
(240~ lamp will light.)

r———— SHEEP WIDTH (Hz) ——
x1/2_1700-0 600~ 480-. 360~ 240~ 120~ 0

EEES EES

s

Push simultaneocusly
(360~n lamp will light.)

In case the setting segquence is
not continuous, depress the 620w
and 0 keys simultanecusly. All
lamps between these two keys will
light up. Then set the desired
width.

Note:
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|

3. Expansion of 240 Hz width

a. In case a signal in the
240 ~ 0 Hz range is ex-
panded and recorded:

SWEEP WIDTH: Push upper ——— SWEEP WIDTH ¢Hz) ——
240,1’ and 0 x'll,: '\ZDI:{JWO 600~ 480~ 360~ 2—2:- 1-‘2-0’ _:z‘:
keys simul- D DID %J

taneously.
—/d

Push simultaneously. (240n, 1200
and O lamps will light.)

Signal in 240 ~ 0 Hz range is expanded
to full scale.

Expanded range

I
“gp . Ige | 2 Z Oﬁz
: { 7 V
) |
* l
|
: /m
H 7 1 2
1
[}
l ! /12134?6%5’_
] 4 < 2 e
lexpansion
e ]
240 a2 L T o9 T o
I ) ) I
: t ) b
! i ! i
1 1 leny ]
| ] ] 1
| 1 ! .
I l 1
f $ ( v
| L]
: ' 1 !
| i 1 ] l
o » L ] 2 Oppm
b. In case a signal in the 157;EIS%H’MMH(M)————
360 Hz v 120 Hz range is = SR ?G.Of B by e

expanded and recorded: |:||:]|\:] I Dll:]D

SWEEFP WIDTH: Push upper @:" I I
360v key and

lower 120n.

Push. (360v and 240~ lamps
l will light.)
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¢

4. Expansion of 360 Hz width

In case a signal in the 360
Hz v~ 0 Hz range is expanded
and recorded:

SWEEP WIDTH: Push upper 360n s EEK.EEEBJ‘.‘EZEA,"253.,__'120,_ 1

and 0 keys si- = o | = [ o [ ] j

multaneously. D I_—_lhj D % D D %
RN

Push simultaneously. (360v,
240n, 1200 and O lamps will
light.)

5. Using x 1/2 Example 1 As indicated below, full scale
becomes 60 ~ 0 Hz,
SWEEP WIDTH: By pushing the SHEEP WIDTH (H2)
1/2 key, all ﬂ‘fr 12000 600 480-. 360~ 240~ E g
values of keys kst G I I I .3

to the right are I%DDDDDDD

cut by 1/2. . LD

Example 2 As indicated below, full scale
becomes 180 ~ 120 Hz.

SHEEP WIDTH (Hz) ———
x1/2 12000 600 480~ 360~ 240~ 120~ D

T
-m:| o [=] [=] [=] -:?:— [=] [=]

O

o OO

Note: To release the 1/2 rating, push the
1/2 key once again.

3.8.2 SIGNAL OFFSET ———— SHWEEP WIDTH (Hz) — —— OFFSET (Hz

x1/2 1zuousuu 480~ 360~ 240~ 120~ O (BN CE) o

S ‘-' = = =1 a = [-w-| o
When the 1/2 and 120 ~ 0 keys are | I e
pushed, blanks appear between the DDDDD D EH—_—H:I 7 D
120 ~ 60 Hz values. To record _ (Record over 120
over this range, set the OFFSET DDDI:I v 60 Hz range.)

. i i d
key. Likewlse, to recor ——— SHEEP WIDTH (4z) ——— OFFSET (Ho) 1) —

over the 240 ~ 180 Hz range, push <172 12000 600 d80~ 3600 240~ 120~ O ot £30 60> B>
the 240v and 1/2 keys and set the ¥le[=[==]=[=]= o [ ] =

OFFSET key. An example of a L] DlD DDI:]I D
sweep range based on a combina- _ (Record over 240
tion of the sweep width and off- D[:":":l ~ 180 Hz range.)

set is given in the figure.
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