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Progross Report No. 956-16

Contract Fulfillment

This roport is the sixteenth in a series of progress roports

covering the work dono on Contraot wOa(s)-8620, Items 1, 2 and 3#
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Progress Report No. 956-16

I. OBJECT

* ms. .i. ..j.z of.. .L ...t ...hJ.tn -, nn wi-,.aE9-. 4 ~ tn dA-

velop and construct equipment suitable for the testing of a pulsating jet
engine.

B. The primary object concerns the development of equipment for
high-speed recording of pressure and temperature.

C. The final objective is to conduct simultaneously surveys of
pressure and temperature, both radially and axially in the combustion
chamber and tailpipe of a pulsating jet engine, and to furnish reeorts
thereon.

II. RESU-I MID DISCUSSION

A. During the past month wyork was renewed on the development of the
lead sulfide probe for use in the Measurement of temperaturo of pulsejet
gases. A new probe, much smaller than the original experimental model, is
being built. The end of this new probe will be closed by a filter glass or
fused quartz disc so that radiation is received from a gaseous path of
definite length. Jacketing is provided for liquid cooling, not only of the
shell, but also of the glass filters at the end of the probe. Absorption
tests that have been run on carbon tetrachloride indicate that this material
is useful as a liquid cooling agent. A telescoping type of shutter is
provided4whieh, when operated by a linear actuator, will make possible
exposures of short duration. It is possible that liquid cooling of the
filter glasses may not be necessary when this oxtensible shutter is used.
Pictures and tests of this device will be presented in a future report.

Be. ork was also started on test equinment to check the validity
of the use of radiation in the 2.7 and 4.26 micron bands of carbon dioxide
for the measurement of temperatur6 of pulsejet gases. The variation of
spectral emissivity with pressure, temperature, and prth length must be
determined 'Lith some certainty. An infrared spectrometer is available for
these purp-oses, and a cell is being developed, which will hold the carbon
dioxide gas, and which can be mounted in the optical path of the spectrometer
through a periscope. fRadiation from the carbon dioxide will enter the
monoehromator just ahed of the entrance slt, The spectrometer in this
setup will operate as a emission-type inst nent. A small flow of gas
will be sent through thoeell. The carbon dioxide gas will be heated in an
external heater and piped in through a lagged tube, A smaller heater built
into the cell will supplement the external heater to replace heat losses
and to make possible a more uniform temperature distribution in the carbon
dioxide gas. Heat insulation surrounds th6 cell heater, which is built
in the shape bf a long cylinder. A window, liquid-cooled with carbon
tetrachloride, is built into the front end of the cell, and a water-cooled
piston is built in the rear end. This piston can be positioned so that
tests on gas paths of various lengths are possible. This cell is being
built to writhstand considerable pressure and temperature. It is desirable
that pressuresbo variable from 0 to 50 psi (gage) and that temperatures be
carried to 1500OF as a minimum value.
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C. AZ' evidence indicates that radiation from carbon dioxide in
:"A 4.28 micron bNei IP nlns rlh 9WnV hn'-1 'i ttnn&+ral cha- erostics (r-efer _-_-
to kh•-rt No. 956-15)o This, of courso, indicates that this band can be used
for tompo, a.+uro measurements of gasoii..c e'lames by direct radiometrio
measurements of intensity. As previously inuiioned in a numbebr of rsports,
the lead sulfido cell does not'respond in this l.oigor wavelrngth rogibn.
The load solenide cellhowevor, does resnond to this 4,26 miaron band, but
such cells are not yet eomm.orcially available, This coll is, according to
reports, as fast in resoonso as the loed sulfide cell and h, just as great
sensitivity, Per the present at least, it appears that efforts should
be diroct(id toward the use of the 2.7 micron band. Toests as prosuntly
planned writh tho carbon dioxide (C02) cell should indicate the dogroo of
usefulness of this shorter wavelength radiation.

D. It appears that satisfactory filters for either o.f.' the two
wavelength bands in the infrared can be produced from mixtures of suitable
powders in proper liquids. Those so-called Christiannon filters are,
however, not easy to mako or to use. They vary somewhat with temperature
and do not represent an ideal solution.
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