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[ 5 7] ABSTRACT 

A variable length feedback loop for an oscillating jet 
having a pair of plate members which are slidable with 
respect to each other. Each plate member has a plu 
rality of holes with partial loop members connected 
between pairs of holes. A terminal member is attached - 
to one hole on each plate member. The holes on the 
plate members are arranged to match loops on one 
plate member with different loop members on the 
other plate member so that the length of the feedback 
loop can be changed. 

3 Claims, 5 Drawing Figures 
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VARIABLE FLUIDIC IMPEDANCE FEEDBACK 
LOOP FOR OSCILLATING JET NOZZLE 

RIGHTS OF THE GOVERNMENT 

The invention described herein may be manufac 
tured and used by or for the Government of the United 
States for all governmental purposes without the pay 
ment of any royalty. 

BACKGROUND OF THE INVENTION 

In thrust augmentation systems, such as described in 
the inventor’s copending patent application, Thrust 
Augmentation System With Oscillating Jet nozzles, Ser. 
No. 492,078, ?led July 26, 1974, the frequency of os 
cillation is a function of the length of the feedback 
loop. It is desirable to have some means for varying the 
length of the feedback loop so that the frequency of os— 
cillation can be varied. There is no known system to ac 
complish this result. 

BRIEF SUMMARY OF THE INVENTION 

According to this invention, apparatus is provided for 
varying the length of the feedback loop. Two plate 
members which are slidable with respect to each other 
have partial loops connected to a plurality of holes in 
the plate members. By aligning different numbers of 
partial loops on one plate member with a correspond 
ing number of partial loops on the other plate member, 
the length of the feedback loop can be changed to set 
the frequency of oscillation of the jet from the nozzle, 
as desired. 

IN THE DRAWING 

FIG. 1 is a schematic diagram showing an oscillating 
jet nozzle with the variable feedback device of the in 
vention. 
FIG. 2 shows one of the plate members of the device 

of FIG. 1. 
FIG. 3 shows the other plate member of the device 

of FIG. 1. 
FIG. 4 is a schematic diagram showing the feedback 

device of FIG. I in its minimum length position. 
FIG. 5 shows one an angement of the plate members 

that may be used with the device of FIG. 1. 

DETAILED DESCRIPTION OF THE INVENTION 

Reference is now made to FIG. 1 of the drawing, 
which shows a ?uidic oscillating nozzle 10, such as used 
in the device of the referenced copending application, 
wherein the frequency of the oscillating jet is deter 
mined by the length of the feedback loop between the 
control ports 12 and 14. The variable fluidic impe 
dance element 16 has a pair of plate members 18 and 
20, as shown in FIGS. 2 and 3. 
The plate member 18 has a plurality of holes 22 

therein, with partial loop members 24 connected be 
tween pairs of holes. A terminal member 26 is attached 
to a hole at one end of the plate member 18. 
The plate member 20 has a plurality of holes 28, with 

partial loop members 30 connected between pairs of 
holes. A terminal member 32 is attached to a hole at 
one end of plate member 20. The holes in plate mem 
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2 
ber 18 and the holes in plate member 20 are positioned 
so that when the plates are juxtaposed, as shown in 
FIG. 1, the partial loops 24 and 30 form a continuous 
hollow tubular channel extending from terminal mem 
ber 26 to terminal member 32. 
By moving one plate laterally with respect to the 

other, the length of the tubular channel can be 
changed, with the minimum channel being, as shown in 
FIG. 4, wherein the holes with terminal members 26 
and 32 are aligned. The terminal members 26 and 32 
are secured to terminal connectors 34 and 36 of the ?u 
idic oscillating nozzle 10. 
One manner in which the plates 18 and 20 may be 

held together is shown in FIG. 5, wherein plate member 
20' has a key slot 38. Plate member 18’ is formed as a 
key member- for sliding in the key slot 38. Indexing 
marks 39 may be provided, if desired, to aid in aligning 
the partial loops. 
Other con?gurations for the variable ?uidic impe 

dance element than that shown may be used, for exam 
ple, for some applications the loops could be located in 
a circular con?guration on circular disks or they could 
be located on tubular elements. 

In the operation of the device, for any particular noz 
zle flow con?guration, the gas jet leaving nozzle 10 os 
cillates at a frequency as determined by the length of 
the feedback loop. By aligning predetermined holes 22 
with corresponding holes 28, a predetermined length of 
feedback loop is provided. 
There is thus provided an apparatus for selecting the 

frequency of oscillation of a gas jet leaving a nozzle. 
I claim: 
1. A variable ?uidic impedance element in the feed 

back loop ofa ?uidic oscillator, having a pair of control 
ports, comprising: a first plate member; a plurality of 
tubular partial loop elements supported on said ?rst 
plate member; a second plate member positioned adja 
cent and movable with respect to said ?rst plate mem 
ber; a plurality of tubular partial loop elements sup 
ported on said second plate member; a ?rst terminal 
member on said ?rst plate member; a second terminal 
member on said second plate member; means for con 
necting the terminal member and certain predeter 
mined partial loop elements on the first plate member 
to certain predetermined loop elements and the termi 
nal member on the second plate member to thereby 
provide a predetermined length of feedback loop and 
means for connecting said ?rst and second terminal 
members to the control ports of said fluidic oscillator. 

2. The device as recited in claim 1 wherein said 
means for connecting the ?rst terminal member and 
certain predetermined partial loop elements on the ?rst 
plate member to certain predetermined loop elements 
and the terminal member on the second plate member 
includes a plurality of holes in the ?rst plate member 
and a plurality of holes in the second plate member 
adapted to be aligned with corresponding holes in the 
?rst plate member. 

3. The device as recited in claim 2 wherein said ?rst 
plate member is shaped as a key member and said sec 
ond plate member has a key slot thereon adapted to re 
ceive said ?rst plate member. 
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