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ARSTRACf. In Dobson 0 1.One Spectrophotometer, the amplified e.e, component of tho photomultiplierau'raul is recti fied h,rmeans of a rotating commutator for indication in t ho meter. An att empt has been mede to
rep ace this mecbe nice! recti fying de vice b~.. ffieatll of a simple crystal diode circuit with statlsfactory results.
With tbt e, a eherp minim um in current value, and not a reversal of the meter current , indicates null point .
Studiee have been made to see ita workability in different ephcree of «pect rophotomete r operation.

1. Introduction

Tbe Dobson Ozone Spectrophotometer (see Ref.)
manufactu red by )1/s It. & J . Bock Ltd., London,
is used in many Pi\rtRof the world as the standard
equipment for ('~<o;timat i llg atmospheric ozone.
The elect rica l part. of the instrument utilizes n
photomult iplier, which, along with the n.c, a rnpli­
tier, produces an n,c. voltage output proportional
to tho differen ce between two spectral intensities.
.A rotating commut ator, driven by the shutter
motor is used to reetjfy this a .c, output for iurlicn­
tion in ti m d .c, micro ammeter. An attempt has
been made to replace this mechanical rectifying
device by means of n simple crysta l diode arrange­
ment with satisfact ory results. The present
paper describes t he results of t he study of th e
workab ility of this rectifier in various spheres of
spect rophotomet er opt-rat ion.

2. The RecUner

This consists of four Philips germanium crystal
diodes OA81 in bridge eonfiguration, connected to
tho amplifier circuit as is shown in Fig. l. This
bridge circuit has the advan tage of giving full
wave rectification requiring no t ransformer anti
leaves the meter terminals floating. Thus it is
capable of repla.cing t he commuta tor without any
further cha nge in t he or iginl\l circuit I\S will be
evident from Fig. I.
3. Rectlner eharaeterlstles

Becau se of the simple ohmic contacts, the
commutator gives a d.e. output linearly proper­
tional to the input a.c, voltage down to tho very
low current values. The diodes, however, show
noticeable nonlinearity in th e low current region.
In fact , t he short circuit d .c. current at very
low level bears 1\ pnrubolic relation (Torrey and
Whi tn er 1918) with the input I\.C. voltage. And
because tho diode internal resiatnnce is current
sensitive in a complicated way, it is difficult to
relate the output to t he input by ~any simple
relation thl\t will be valid over the entire operating
region.

Th e transfer chanacteristics shown in Fig. 2
hav e been obtained experimentally hy feeding
60 el K sine-wave voltage r at A in Fig. I after
replac ing the valve D 1,92 1\11.1 U' 8 K bv
dotted resistanc es. The parameter H. rcpro:ron t.1J
the meter shunt and i the meter current. Evi­
dently I' which is proportional to the int ensitv
can be found out from tho measurement of i and
R fur a given super H.T. setting and thus.intensities
can bo compared.

til actual practice, when the diod es are used in
the photomultiplier circuit, any measurement
involving knowledge of the uhsolute va lue of
i or I' is likely to be extremely limited in its
accuracy because of t he highly nonlinear charaet eri­
sti es in the low current zone and also due to the
Iact that the diode output is not enti rely due
to the difference in two spectral intensiti es 1\8 will
be clear from the subsequent discussion . Never­
theless, if the operution be confined to the linear
portion of auy curve, a difference method may
be used for finding out an unknown light intens ity
in terms ~f two known intensities by applying
the following fonnula -i-

( L,- [ ,., )/(L. - L3 ) = (V, - V.) /O'. - V3 )

= ( i, - i.)/ ( i. -;3)

where L = Light intensity
l' = Corrceponding a.c, voltage outpnt
i = Corresponding met er reading.

4. Null M.'hod

Normal ozone observation can, however , be
made by mill method that involves 110 knowledge
of 1', it or R. Here, however, ll. sharp minimum
in the current indicates the null rather t han tho
current reversal as in the case wit h commututor.

Fig. 3 shows the approach towards null I\t
various hours of a day for .u A anti D conditions
and ind icates the degree of resolution nttuinable
near nnll. The following observation. can be
made ill t his connoctioll.-








