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36 will also vary the outlet area(rS?)of the shroud 
nozzle 38,The distance L between the boundary edges 
of the outlets of the nozzles 30 and 38 is also Varied by 
axial movement of the shroud duct 36. The ratio of the 
outlet areas ofthe exhaust and shroud nozzles(J*/S")and 
the ratio of the axial distance between the boundary 
edges of the nozzles outlets to the Square root of the 
outlet area of the exhaust nozzle (L/JV) may be 
varied in any desired fashion during axial movement of 
the shroud duct by Suitably proportioning the nozzles 
and cam Slots. The J*/S3 ratio and the L/JVr ratio 
are preferably maintained substantially constant at all 
positions of the nozzles. Figs. 3 illustrates an arrange 
ment that achieves these constant ratios. Dash-dot lines 
74 and 76 trace the paths of the boundary edges of the 
jet and Shroud nozzles during axial shifting oftheshroud 
duct. Forward shifting of the shroud duct 36 efects 
pivotal movement of the nozzle fiaps 46and 62from the 
open throttle Solid-line position to the reduced throttle 
dash-dot position. The exhaust nozzleflaps46areswung 
towards the turbine axis about their fixed pivots 48 by 
the forward shifting ofthe cammingpins69,Theshroud 
nozzle flaps 62 are Swungtowards the turbine axis about 
their forwardly shifting pivots 64 by the axialy directed 
Swinging movement of the camming pins 72. The 
Shroud nozzle outlet area is thus reduced as a predeter 
mined function of exhaust nozzle outlet area reduction 
and the Spacing between the outletsis reduced likewise, 
The nozzles are So proportioned that substantialy con 
Stant ratios are achieved with a cam slot52 of circular 
configuration and a cam slot 68 of straight configuration, 
thereby simplifying the machining of the cam slots. 
Othernozzle proportions and cam configurations orother 
kinematic arrangements maybe used to achieve a desired 
?? relation betWeen the exhaust and Shroud out 
etS. 
While the preferred embodiment of the invention has 

been described fullyin order to explainthe principles of 
the invention,it is to be understood that modifications 
in structure may be made by the exercise of skillin the 
art within the scope of the invention,whichis not to be 
regarded as limited by the detailed description of the 
preferred embodiment, 
We claim: 
1. A combination fluid nozzle and shroud construc 

tion comprising a plurality of nozzleflaps,support means 
having a direct pivot connection with said nozzle fiaps 
adjacent their upStream ends to provide a nozzle outlet 
of variable area,a plurality of shroud flaps spaced from 
and about Said nozzle flaps,longitudinaly shiftable ac 
tuator means having a direct pivot connection with said 
shroud fiaps adjacent their upstream ends to provide a 
Shroud outlet of variable area,cam means interconnect 
ing Said nozzle flaps and Said actuator means to Swing 
Said nozzle flaps about theirpivot connection to vary the 
area of Said nozzle outlet on longitudinal shifting of said 
actuator means,and cam means interconnecting said 
shroud fiaps and Said nozzle flaps to Swing Said shroud 
fiaps about their pivot connection to vary the area of 
Said Shroud outlet with areavariations ofsaid nozzle out 
let. 

2. A combination fuid nozzle and shroud construction 
comprising a plurality of circumferentially overlapping 
nozzle members disposed to form a substantially annu 
lar nozzle Surface; means pivotaly Supporting Said nozzle 
members adjacent to their upstream ends for pivotal 
movement to vary the nozzle fuid fiow area downstream 
of Said pivotal Supports;a plurality of circumferentially 
Overlapping Shroud members forming a Substantially an 
nular Shroud co-axial with and about Said nozzle mem 
bers;axialiy moveable annular means co-axial with Said 
nozzle and disposed adjacent to the upstream end of 
Said shroud; means pivotally connecting the upstream 
ends of Said shroud members to Said annular means;and 
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cam means operatively interconnecting Said Shroud mem 
bers and nozzle members so that axial movement of Said 
annular means is operative to pivotally move the down 
stream ends of Said nozzle and shroud membersinwardly 
and outwardlyin the Same direction. 

3. A turbojet engine comprising an exhaust duct,a 
shroud duct around Said exhaust duct in Spaced relation 
thereto forming an air passage therewith,means for lon 
gitudinaly shifting said shroud duct with respect to said 
exhaust duct,an exhaust nozzle comprising a plurality of 
flaps pivotaly Secured to Said exhaust duct to provide 
an exhaust outlet of variable area,a shroud nozzle com 
prisinga plurality offiaps pivotally Secured to Said Shroud 
duct to provide a shroud outlet of variable area,the 
boundary edge of said shroud outlet being spaced from 
the boundary edge of said exhaust outlet to form an 
ejector therewith so that air will be aspirated from Said 
air passage by the propulsive exhaust jet emerging from 
Said exhaust outlet,cam means interconnecting Said ex 
haust fiaps and Said Shroud duct to vary the area of Said 
exhaust outlet on longitudinal shifting of said shroud 
duct,and cam means interconnecting Said Shroud fiaps 
and said exhaust flaps to vary the area of Said shroud 
outlet on longitudinal shifting of Said shroud duct,said 
nozzles and interconnecting cam means being propor 
tioned to vary the area of said shroud outlet and the 
spacing between the boundary edges of Said outlets as 
a predetermined function of the area variation of said 
exhaust outlet. 

4. A turbojet engine comprising an exhaust duct,a 
shroud duct around said exhaust duct in spaced relation 
thereto forming an air passage therewith,means for lon 
gitudinally shifting said shroud duct with respect to said 
exhaust duct,an exhaust nozzle comprising a plurality of 
fiaps pivotally secured to Said exhaust duct to provide 
an exhaust outlet of variable area,a Shroud nozzle com 
prisingaplurality offiapspivotalysecured to saidshroud 
duct to provide a shroud outlet of variable area,the 
boundary edge of said shroud outlet being Spaced from 
the boundary edge of Said exhaust outlet to form an 
ejector therewith So that air will be aspirated from Said 
air passage by the propulsive exhaustjet emerging from 
said exhaust outlet,cam means interconnecting Said ex 
haustfiaps and Said shroud duct to vary the area of Said 
exhaust outlet on longitudinal shifting of Said Shroud 
duct,and cam means interconnecting Said shroud flaps 
and said exhaust fiaps to vary the area of Said Shroud 
outlet on longitudinal shifting of Said shroud duct,Said 
nozzles and interconnecting cam means being So pro 
portioned that the ratio of the area of Said exhaust out 
1et to the area of said shroud outlet is maintained sub 
stantially constant during longitudinal shifting of Said 
shroud duct and the ratio of the distance between the 
boundary edges of said Shroud and exhaust outlets to the 
square root of the area of said exhaust outlet is main 
tained substantialy constant during longitudinal shif 
ing ofsaidshroud duct, 
5,An aircraft turbojet engine installation comprising 

a nacelle,aturbojet engine housed in spaced relation in 
said nacele and forming an air chamber therewith,Said 
engine comprising an annular exhaust duct,an annular 
shroud duct around said exhaust duct in Spaced relation 
thereto forming an annularairpassage therewith,means 
for axially shifting Said shroud duct with respect to Said 
exhaust duct,an annular exhaust nozzle comprising a 
plurality of overlapping flaps pivotally secured to said 
exhaust duct to provide an annular exhaust outlet of 
variable area,an annular Shroud nozzle comprisinga plu 
rality of overlappingflaps pivotaly secured tosaid shroud 
duct to provide an annular Shroud outlet of variable area, 
the annular boundary edge of Said shroud outlet being 
spaced downstream and radially outward of the annular 
boundary edge of Said exhaust outlet to form an ejector 
therewith So thatair wil be aspirated from Said air pas 
Sage and chamber by the propulsive exhaustjet emerging 
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from said exhaust outlet,cam meansinterconnectingsaid 
exhaust fiaps and Said shroud duct to vary the area of 
said exhaust outlet on axial shifting of said shroud duct, 
and cam means interconnecting said shroud flaps and 
Said exhaust fiaps to vary the area of said shroud outlet 
on axial shifting of said shroud duct,said nozzles and 
interconnecting cam means being so proportioned that 
the ratio of the area of said exhaust outlet to the area 
of said shroud outlet is maintained substantialy constant 
during axial shifting of Said shroud duct and the ratio of 
the distance between the boundary edges of said shroud 
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and exhaust outlets to the square root of the area ofsaid 
exhaust outletis maintained substantially constant during axialshiftingofsaidshroud duct. 
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