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Summary For the purpose of enhancing the weft insertion properties of air jet looms,
the flow characteristics of the main nozzles for rendering an insertion force to the weft,
and the air guides of the looms were analyzed. This paper summarizes the results.
As regards the flow characteristics of the main nozzles, flows in nozzles containing
In this
investigation, the flow in a main nozzle was devided into three regions, namely, “converging

acceleration tubes having different lengths were examined in the first place.
nozzle flow”, “enlarged tube flow”, and “Fanno flow”, and was analyzed as one dimensional
adiabatic compressible flow, based on the measurements of the static pressure distribution
on the nozzle inner wall surface. The following results were obtained : the flow may reach
the critical condition of Mach number of unity at one or two positions in the nozzle ; the
throat portions occur depending on the length of the tube and the conditions of pressure
in a tank, characterizing the state of the flow in the nozzle ; and the occurrence of supersonic
flow and pseudo shock waves in an acceleration tube depends on the length of the tube.
These items of technical information will be very available for the optimum design of main
nozzles.

Then, the characteristics of a jet flow from a nozzle was examined. In this investigation,
the nozzle jet flow was analyzed in relation to the flow in a nozzle which is affected by
the design of the nozzle. The results are as follows ; in the case that a throat portion
composed of a flow with Mach number of one was caused in a nozzle outlet, the discharge
jet flow exceeded the sound velocity, because of the development of the boundary layer on
the inner wall surface in the acceleration tube ; simultaneously the flow became unstable,
resulting in the generation of expansion waves ; and since then, in the downstream region,

the oscillation of compression and expansion waves could be observed. It seems that the
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obtained information clearly points out technical problems to be solved when main nozzles
to cope with the future appearance of high speed looms are developed. Moreover, the
measurements of the weft drag force of the nozzles showed that when the flow in the nozzle
outlet reached the critical condition with Mach nomber of one, the weft insertion force was
not enhanced by the increase of pressure in the tank. This provides one of technical indexes
for optimum setting of tank pressure condition which is required for the realization of high
speed looms.

As substantially no reports on such analyses have been found, the flow characteristics
of the air guides were analyzed in comparison with free jets from nozzles to reveal the
functions of the air guides. Especially, the following were found ; the axial flow velocity
of an air guide can be devided into two regions, namely, one is nearly the same as the
free air flow region, and the other region where the effect of the air guide on the prevention
of the velocity decline becomes significant ; by its conversion to the dimensionless expression,
the similarity rule becomes valid ; and the radial distribution of flow velocity in the guide
is more deformed in the vicinity of the guide surface, caused by the suction flow, as the
flow goes away from the guide entrance. These items of technical information are very
useful for the rational design of air guides. Moreover, it was found that a part of an arbitrary
air guide flow can be analogized with the flow in a slitted tube. It is thought that this
provides means for shortening the development period of air guides and saving the
development cost effectively.

I expect that the technical information described in this report considerably serves to
enhance or improve the performance of air jet looms.
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