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3 Claims,
1

This Inventlon relates to Infra-red gas
analysers of the kind wherein infra-red rays are
passed by way of a rotary shutter device through
two gas filled tubes fitted at each end with win-
dows transparent to these rays, the rays after-
wards acting upon the contents of two chambers
partitioned from one another by a thin metal dia~
phragm adjacent to a fixed electrode.

In such instruments the two latter chambers
are filled with the gas to be detected and energy
is absorbed as radiation passes through them ac-
cording to the nature of infra-red absorption of
the gas in question. As the gas heats up an in-
crease of pressure is produced and any difference
between the pressures in the two chambers causes
the diaphragm to deform and so gives rise to
changes of capacity in respect to an insulated
perforated metal plate which is fixed in close
proximity to the diaphragm.

The radiation from the heaters passing
through the two absorption tubes into the cham-
bers ig interrupted- by a rotating shutter which
admits radiation simultaneously to the tubes, and
if both these contain gas with no infra-red ab-
sorption, the pressure pulses in the chambers
will balance and no movement of the diaphragm
will result, but if some of the gas to be detected
is passed into one of the absorption tubes, energy
will be absorbed before it can reach the corre-
sponding detecting chamber. The balance will
now be upset and the diaphragm will vibrate at
the frequency of interruption of the radiation.
The capacity changes are amplified electroni-
cally and finally an indication is obtained on a
meter which can be calibrated in gas concentra-
tion.

In such instruments it is customary to fill the
detecting chambers with the gas to be detected,
this gas being heated to a greater or lesser extent
by the infra-red radiations absorbed during their
passage through the detecting chambers.

The object of the present invention is to pro-
vide improved forms of such apparatus wherein
there need be no question of change of sensitivity
with time on account of a leakage of gas and
wherein an extended range of compounds may be
detected.

The invention consists in gas analysers em-
bodying features as set forth in the claims ap-
pendant hereto. '

In carrying the invention into effect according
to one form illustrated by way of example in the
accompanying drawing, I provide two nichrome
heaters aa’ adjacent respectively to fransparent
windows be at one end of each of two absorption
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tubes de furnished also at the other end with
transparent windows fg. The latter windows are
disposed respectively adjacent to two chambers
hi separated from each other by a thin metal dia-
phragm 7 adjacent to a fixed insulated perforated
plate k. 'The chambers hi are furnished with
transparent windows mn and are filled with the
gas to be detected and energy is absorbed as ra-
diation passes through them according to the
nature of infra-red absorption of the gas in ques-
tion. As the gas in the chambers heats up an
increase of pressure is produced causing the dia-
phragm 7 to deform. The balance will be upset
and the diaphragm will vibrate at the frequency
of interruption of the radiation, this interruption
heing produced by a rotary shutter device o which
admits light simultaneously to the two absorp-
tion tubes. ’

In accordance with the present invention solid
material, preferably in the form of thin film » is
provided in the detecting chambers hi in place
of or in addition to an absorbing gas. Absorption
takes place in the solid film or films which there-
by suffer a rise in temperature, and in furn the
air or other gas in the vessel is heated by conduc~
tion from the solid material. In this way a pres-
sure increase is produced in the detecting cham-
ber each time radiation enters, exactly as with
the usual gas filled detecting chambers. There
need be no question of change of sensitivity with
time on account of a leakage of gas, since the gas
is merely used to convert the temperature rise of
the solid film into a pressure increase and air can
be used for this purpose.

Solids with specially desirable absorption char-
acteristics can be used where difficulty would be
found in finding a gas or gases with equally suif-
able characteristics. For example, polythene
(polyethylene) films could be used for an instru-
ment designed to measure CHz groups in organic
compounds. Such films consist essentially of
long chains of CHz groups.

Iclaim:

1. In gas analysing apparatus wherein infra-
red rays are passed by way of a rotary shut-
ter device through two gas filled tubes fitted
at each end with windows transparent to
these rays, the rays afterwards acting upon the
contents of two detecting chambers parti-
tioned from one another by a thin metal dia-
phragm adjacent to a fixed electrode, the pro-
vision in the detecting chambers of solid ma-
terial for absorbing infra-red radiations, the
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for heating by the solid material and exerting
pressure on the diaphragm.

2. Gas analysing apparatus as claimed in claim
1, wherein said solid material is in the form of a
thin film.

3. Gas analysers as claimed in claim 2 where-
in said thin film is composed of polyethylene.

ALBERT EDWARD MARTIN.
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