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Progrecss Report Noe 966-16

Contraet Fulfillment

This roport is tho sixtoonth in a serics of progroess roports

covering the work dono on Contract ¥On(s)-8620, Itoms 1, 2 and 3,
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Progress Report Noe 956-16

1. OBJECT

Ae  Tho objsct of the werk underdnleon on thie contrant is fo de-
velop and construct equipment suitable for the testing of a pulsating jet
enzine,

Bs The primary object concerns the development of equipment for
high=speed recording of pressure and temmersture,

Ce The final objective is to conduct simultaneocusly surveys of
pressure and temperature, both radially and axially in the combustion
chamber and tailpipe of a pulsating jet engine, and to furnish reports
thereone

IT. RESUME AND DISCUSSION

A+ During the past month work was renewed on the development of the
lead sulfide probe for use in the measurement of temperaturc of pulsejet
gnsess A new probe, much smaller than the original experimental model, is
being builtse The end of this new probe will be closed by a filter glass or
fused quartz disc so that radiation is received from a gaséous path of
definite lengths Jacketing is provided for liquid éooling, not only of the
shell, but also of the glass filters at the end of the probee. Absorption
tests that have been run on carbon tetrachloride indicate that this material
is useful as a liquid cooling agents A telcescoping type of shutter is
provided, whieh, when operated by a linear actuator, will make possible
exposures of short duration. It is possible thet liquid cooling of the
filter glasses may not be nocessary when this oxtensible shutter is used.
Picturcs and tests of this device will bo presented in & future reports
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Bs\Work was also started on test equipment to check the walidity
of tho use of radiation in the 2.7 and 4426 micron bands of carbon dioxide
for the measurement of temperature of pulsejet gasess The variation of
spectral emissivity with pressure, tomperaturs, end prth length must be
determined with some certainty., An infrared spectrometer is available for
these purpnses, and & cell is being developed, which will hold the carbon
dioxide gas, and which can be mounted in the optical path of the speotrometor
through a periscopes g Radiation from the carbon dioxide will enter the
monochromotor just aheld of the ontrance slyt. The spoctrometer in this
setup will opernte as al emission-type instr¥mente A small flow of gas
will be sent through the\elle The carbon dioxide mas will be hosted in an
extornal heater and piped in through & lagged tube, A smaller heator built
into the cell will supplement the external hecter to roplace heat lossos
and to make possiblec a more uniform temperaturs distribution in the carbon
dioxido gas, Heat insuletion surrounds thé cell heater, which is built
in the shape of a long cylindere. A window, liquid-cooled with carbon
tetrachloride, is bullt into the front end of tho cell, and a water-—cooled
piston is built in the rear onde This piston cen be positioned so thot
tosts on gos paths of varjous lengths are possible, This scll is being
built to withstand considorable prossure and temporature, It is desirable
that prossuresbe variable from O to 50 psi (gage) and that tomperaturcs be
carried to 1600°F as & minimum value.
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Ce ALY evidonce indicates thet radiation from carbon dioxide in
‘e 4.26 mieron band 4g naarly eray hadr in spectral characteristies {refar
to lte ~rt No, 966-15)., This, of course, indicates that this band can be used
for tompe. ture measurements of gasoli.c flames by direct radiometric
measuroments of intonsity. 4s previously mennioned in a number of reports,
the load sulfido cell ‘doos not'rospond in this longor wavelrngth rogione
The Lead solenide ooll, however, does resvond to thies 4428 mioron band, but
such o6olls are not yet commercially availablos This ccll is, according to
roports, as fast in responso as the lead sulfide cell and huso just as great
sensitivitys For tho present at loast, it appoars that efforts should
be directed toward the uso of the 247 micron bends Tests as prosoently
planned with the carbon dioxido (COy) eell should indicate the dogroe of
usefulnoss of this shortor wavelongth radiations

De It appoars that satisfactory filtors for oithor of the two
wavolongth bands in the infrarcd can bo producod from mixtures of suitable
powders in proper ligquidss Thoso so-called Christiansen filtors are,
howover, not ocasy to mako or to usce Thoy vary somewhat with tomperature
and do not reprcsent an ideal solutione
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