GHAPTER ZFV
CONSTRUCTION OF ELECTROHIC CIRCOITS, PROCEDURE

AND EXPERIMENTAL RESULT

4.1 Construction of the RF, Unit and Calibrater,

The rI unit was constructed according to the clreuit snowm in
Fig. L. The glectranic wiring and shielding was ¢arefully taken into
considersztion. In the rf oseillater part, the wiring was s short zs
possikle, The eliminate the noise and the reduction in the power lost in
the system, the tuning condenser, the sample coil and the rf tube (6J6)
were located close together. Aluminum chassis was used to shield this part
from the extransous noise_of the system, The calibrator was alse shislded
with the aluminwn chassis, The short lines were required in wiring of
rf{ amplifier, The detector and audic amplifier were constructed &s
normally done in ordinary af e¢ircuits., Each component was checked to
ensure good working conditions before eunstruction. The measurement of the

. L]

voltage gain of rf amplifier and awdio amplifier were about- 17 and 48.
respectively. The frequescy response curves are shown in Fig. 1.

The rf unit drew about 60 to 62 mi in the operation. Before
operating, the rf level control was checked ior a good condition, this

meant that we had to be able to contrel for the oseillation and noneoscilla-

tion condition of the system,

4.2 Construction of the Lock=In Amplifier,

The lock=in amplifier whose circuit is as snown in Fig. & was
constructed, After the construction, the voltage gain of the narrow band

amplifier versus the freguencies was measured. The result is as shown in
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Fig. 12. The phase detector part was checked by setting reference voltoge
to about 20 v; at the position "lock-in input" and by puttirg the signal
of the same frequency (265 cps ) at the position Minput (from rf wnfit}¥

from the audio oscillator. If the "output balance" and "detzctor baleace!
were good, the milliawp redorder would indiczte nearly zero when the phase
difference of the signals was 90 degrees. This shew tmt this pard vz2s a

gond condition for operating.

a3 Construction of the hudio Oscillstor and Phase Shifter |

This part was constructed according to the circuit shown io Fig.h.
After the construction was completeﬁ, if the frequency could be adjusted,
if the wave forms at the other points were good, if the phase could e
Shifted, it shew that this part was in good order. The frequency wes
checked by varying the potentiomeber zt "frequency adjusiment and tﬁe_

variation in frequency could bz chserved in a C.R.0, at the peint "T.P.T,

-

The wave forms at the other points were also checked by the CuH.Oh. Tae
current cutput at the point "modulation" could be adjusted in the raize of
zero to 200 mA in coupling with the modulation coil.

hed Arrancenent snd Operatica .,

After the construction of every part was completed; connecticn as
shown in Fig. 3 were made. The oscillation level of the rl czcilloteor in
the rf unit was set to be about 1 to 7 ua, and the reference voltage of the
lqck In amplifier about 20 V. The current supplying the medulation coils
was set to be 40 nh for the signal displayed on the C.E.0. znd zbout 5 mi
for the signal displeyed on the chart recorder. The amplitude of the sinusoidsal
.ﬂagnetic field at latter current was fonnd to bo less than the l$ne width of

the resonznce, The direct pick up of nodulstion in the sanple coil was
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reduced by varying the current at the “Compensation anplitude" of the audio
oscilloters The spectromcter was "warnmed" abﬁut one hour to stabilize the
S¥Ystin,

after the spectrometer had been “warnéd“ the nillianp reeorder was set
to zera by closing the switch Sy and adjusting at the "ouiput balace” until
the pointer indicatimp st zcro, and then the Euitnh 53 wes op:ned. For the
- next step, the peinter of the recorder was set to indicate at zeifo azgain Wy o
adjusting at the "detector balance" of lock-in applifier, The sarple tube was
put iato the sample eoil in the rf prope. The buning condenser was tuned by
the motor and reduction gears to obtein the resonant signal, Duting & run,
the resonantlsignal was observed én both the C.I.C, and the nilliamp recorder.
When the resonant signal was found, the resonant frequency wes measured by
the cormunication recelver and it wes noted on the chart recorder of the
milliamp recorder. The phase difference of the medulation and the reference
were adjusted to obtain the largest signal on the chart recorder. When the .
largest signal was obtaincd, the phase of the celibrator was adjustad to obtain
the paxinum deflection cn the chart recoerder. This nethod was nade at varicus
rf lovels to Find out about the =satvraticn of the smiples. This project was,
hoewever, unsuceessful oecause of the unsteadiness of the ragnetic field.

405 Ergguency Maasurcment,

Tha froquency of the resoneet signal was neasured by 8 cormmnicaticn
receiver at the resonant condition as descrébed in the scction L.4 After that,
the frequonoy was calibrated by a erystal osecillator Mo, 1940038 (Marconi
Instrument Ltd.,England),

During the emperiment, the conditicn of the spectroneter was checked
for a good working ccndition, 4n externel C.R,0.was used to ghserve the wave

eon at the tast points,
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4e6 Mapgnetic Field Measurement ,

The rzgnetic field was neasured by a Bismuth spiral end Wy & searching
ccil, The result is as shown in Fig. 13,

447 Charts Recording of the lesonsnt 3ignsls |-

The rtesonant signals of proton in hydrocarbon substances were recorded
by the millianp recorder. The signals were as shown in Fige 144 The photographs
of the resonant signals of proton in the hydrocarben substances as displeyed
oﬁ.the oscilloscope were as shown in Figs 1%.

Here the nodulation is nuch larger than the line width wherzas the

ncdulation used {or the chart recorder displays wos smaller than the line width.
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{a) PROTON RESONANCE IN GLYCEROL.

{v) PROTON RESCNANCE IN OLIVE CIL.

(¢) FROTON RESOMANCE IN RUBEBFR.

Fig., 15 THE PHOTGERAPHS OF THE RLSONANT SIGUALS OF PROTOM IW THE
HYDR(CARBON SUBSTARCES.
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