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57 ABSTRACT 
A partition arrangement for separating a rear combus 

tion chamber space having a propulsion nozzle leading 
from the rear end thereof from a forward chamber. 
The partition includes a partition wall disposed be 
tween the forward end of the rear chamber and the 
rear end of the forward chamber which has a pair of 
symmetrically arranged flow passages. Sealing plugs 
are detachably insertable into these passages so as to 
accommodate sealing of the chambers from one an 
other during operation of the rear chamber as a com 
bustion chamber supplying the nozzle and for permit 
ting flow of pressurized gases from the forward cham 
ber through the hollow passages and the rear chamber 
when the plugs are removed from the passages. The 
plugs are mounted so as to be movable from the in 
serted to the released positions while remaining inside 
of the rear chamber at positions spaced from the noz 
zle so as to prevent the plugs tampering nozzle opera 
tion. Preferred embodiments of the arrangement for 
holding the sealing plugs include a centrally disposed 
trunion on the partition wall which supports the seal 
ing plugs for a predetermined axial movement against 
a stop collar on the trunion and a subsequent rota 
tional movement of a holding member with attached 
sealing plugs for moving the plugs out of axial align 
ment with the passages. A helically coiled spring 
mounted on the trunnion and the holding member 
provides the lateral forces for pivoting the plugs later 
ally. A stop pin is arranged on the partition wall for 
preventing application of the rotational torque by the 
spring until after the plugs have moved rearwardly axi 
ally out of engagement with the passages. Another 
preferred embodiment utilizes a slot and pin arrange 
ment at the centrally disposed trunion for guiding 
movement of the plugs in the axial and lateral direc 
tions in a predetermined path in response to the pres 
sure forces in the forward chamber. 

46 Claims, 9 Drawing Figures 
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PARTITION FOR ROCKET ENGINES 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

This invention relates to a partition or intermediate 
wall arrangement for rocket engines with at least one 
flow passage or throughflow aperture and at least one 
plug sealing the latter. The partition arrangement sepa 
rates a combustion chamber provided with a solid pro 
pellant charge and at least one nozzle from an addi 
tional chamber arranged at the end of the combustion 
chamber facing away from the nozzle. This additional 
chamber may be a further combustion chamber with a 
further solid propellant charge. 
A partition for rocket engines has been contemplated 

which has at least one passage and plug sealing same 
for separating a combustion chamber equipped with a 
solid propellant charge or grain and at least one nozzle 
from an additional space arranged at the end facing 
away from the nozzle, especially where said additional 
space is a further combustion chamber with a solid pro 
pellant charge. After burning of the grain in the com 
bustion chamber at the nozzle side, apertures are freed 
in the partition upon ignition of the grain in the second 
combustion chamber. The combustion gases then pass 
through these apertures from the second combustion 
chamber through the first combustion chamber on the 
nozzle side and from there to the nozzle. However, it 
is also possible to provide, in the additional chamber, 
for example a ramjet engine with air inlet and fuel in 
jection. Here again, upon ignition of the ramjet engine, 
the plugs are pushed out of the apertures into the 
chamber disposed in front thereof and are ejected by 
the at least one nozzle. However, in the above 
mentioned constructions, there is basically the danger 
that the plugs jam in the nozzle and thus impair the un 
impeded exhausting of the propellant gases, which, de 
pending on the circumstances, can result in an explo 
sion or other malfunction of the rocket engine. 
This invention is based on the problem of avoiding 

the above-discussed disadvantage of this type of parti 
tion arrangement. 
The present invention solves this problem, for a parti 

tion of the type described above, by providing that the 
at least one plug is affixed axially displaceably at a plug 
control holding means or mounting device such that 
after the plug has been pushed axially out of the flow 
passage, the plug can be laterally shifted or pivoted, 
preferably into a position completely vacating the flow 
passage. The present invention also contemplates that 
the plug control means include means precluding 
movement of the plug to a rearward position where it 
can jam the nozzle. 
The present invention contemplates a preferred par 

tition arrangement where the partition wall is con 
structed so that a holding means for the plug or plugs 
is axially displaceable and laterally pivotable on a trun 
nion centrally arranged at the partition wall. However, 
the present invention also contemplates embodiments 
where the holding means can also be formed like a ring, 
for example, which is axially shiftable in a guide at the 
inner wall of the combustion chamber housing. In this 
case, the plugs are joined to the ring by radial arms. 
The laterl displaceability and/or pivotability of the at 

least one plug is provided, according to another sugges 
tion of this invention, by biased or pretensioned 
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2 
springs. In this connection, it is advantageously pro 
vided according to the present invention to provide the 
partition wall with a stop or abutment for the holding 
means, for absorbing the torque exerted by the spring 
element as long as the at least one plug is still in the 
flow passage. 

In accordance with another feature contemplated by 
this invention, the provision is made to equip the hold 
ing means with a positive guide element which converts 
the axial forces partially into a torque or moment of ro 
tation, so that the holding means can be pivoted with 
the aid of the axial gas flow. According to a preferred 
embodiment of the present invention, this guide ele 
ment is a radial pin fixedly attached to the trunnion, 
which pin engages a slot of the holding means which is 
first extended in the axial direction and then is angled 
at the end terminating at the plug. However, it is also 
contemplated by the present invention to make provi 
sions to twist (turn) the trunnion, which has an oval, 
rectangular, trianagular, or the like cross section, in the 
zone of its end on the nozzle side in accordance with 
the desired pivotability of the holding means during 
movement of said plugs. 

In particular preferred embodiments of the present 
invention for use in case of rotating rockets, the parti 
tion wall, due to the desired symmetrical mass distribu 
tion, has more than one opening and thus also more 
than one plug, which can consist in dependence on the 
mechanical and thermal stresses incurred of, for exam 
ple, steel, aluminum, synthetic resin with metallic coat 
ing, sintered-powder metal, or a ceramic material. 
The spring element for the lateral displacement or 

pivoting of the plug in certain preferred embodiments 
of the present invention can be a torsion rod a rod, with 
a flat or round cross section, or also a cylindrical or 
conical coil spring. 
The plugs according to preferred embodiments of the 

present invention have a circular or oval cross section 
and carry advantageously an additional sealing ring on 
their cylindrical or curved outer surface. 
These and further objects, features and advantages of 

the present invention will become more obvious from 
the following description when taken in connection 
with the accompanying drawings which show, for pur 
poses of illustration only, several embodiments in ac 
cordance with the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side schematic sectional view illustrating 
a rocket engine and partition arrangement constructed 
in accordance with the present invention; 
FIG. 2 is an enlarged partial sectional side view which 

shows details of partition arrangement constructed in 
accordance with the present invention with the plugs in 
sealing position in the passages of the partition wall; 
FIG. 3 is a cross-sectional view taken along section 

line 3-3 of FIG. 2; 
FIG. 4 is a view similar to FIG. 2 with the plugs re 

tracted and pivoted away from the passages in the par 
tition wall; 

FIG. S is a cross-sectional view taken along section 
line 5-5 of FIG. 4; 

FIG. 6 is a view similar to FIG. 3 which shows a modi 
fied embodiment in accordance with the present inven 
tion for holding and controlling movement of the plugs; 
FIG. 7 is a view similar to FIG. 2 which shows a fur 

ther preferred embodiment of the holding and control 
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means for the plugs which is constructed in accordance 
with the present invention; 
FIG. 8 is a side schematic sectional view illustrating 

a ramjet engine and partition arrangement constructed 
in accordance with the present invention; and 
FIG. 9 is an enlarged partial sectional view of a still 

further modified partition arrangement with the plugs 
in sealing position in the passages of the partition wall. 
DETALED DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a solid-grain rocket engine with a hull 
or case 1, a nozzle 2, a first combustion chamber 3 and 
a second combustion chamber 4, which chambers are 
separated from each other by partition 5. A propellant 
charge 6 with an igniter 7 is arranged in the first com 
bustion chamber 3. A propellant charge 8 with an ig 
niter 9 is provided in the second combustion chamber 
4. 
FIG. 2 shows details of the partition 5 of this inven 

tion. This partition 5 has two openings 10 sealed by 
plugs 11 with sealing rings or gaskets 12. The plugs 11 
are connected with one another by a holding means 13 
which is axially displaceably and pivotably or rotatably 
mounted on a trunnion 14 attached to the partition 5. 
At the nozzle end, the trunnion 14 is provided with an 
extension 15 with stop 16, which extension has a square 
cross section, for example. A flat spiral spring 17 is axi 
ally displaceably mounted on this extension 15 with 
free end 18 of the flat spiral spring 17 fixedly joined to 
the holding means 13 by means of the mounting device 
19. The pin 20 absorbs the torque exerted by the spring 
17 as long as the plugs 11 are still within the apertures 
10. The inner end of spring 17 is rotatably fixed to ex 
tension 15 by, for example, bending the inner end of 
spring 17 into a closely fitting square configuration sim 
ilar to the cross-section of extension 15. 
FIG. 3 shows the partition along the section line 3-3 

indicated in FIG. 2, with the plugs 1 1 and the holding 
means 13. The flat spiral spring 17, axially displaceable 
on the extension 15, is biased by its clamped attach 
ment at the mounting device 19 so that it exerts a 
torque on the holding means 13. If, due to an excess 
pressure in the second combustion chamber 4, i.e. the 
one facing away from the nozzle, the plugs 11 are 
pressed out of the openings 10, the torque of the flat 
spiral spring 17 effects that the holding means 13, to 
gether with the plugs 11, is rotated, for example, by 
90, so that the plugs 11 are located between the open 
ings 10. FIG. 4 shows this position. By the displacement 
of the plugs 11, the flat spiral spring 17 has been 
pressed, together with the holding means 13, against 
the stop 16. 
FIG. 5 illustrates a sectional view along line 5-5 of 

FIG. 4 and shows the position of the plugs 11 after va 
cating the openings 10 of the partition 5 in even greater 
detail. The flat spiral spring 17 has been relaxed or 
brought to its neutral unstressed condition after pivot 
ing of the holding means 13 by, for example, 90°, so 
that the mounting means 13 with the plugs 11 is held 
in this end position by spring 17. 
FIG. 6 shows, in a view similar to FIGS. 3 and 5, a 

modified arrangement at the partition 5 wherein the 
holding means for the plugs 11 is constituted by the 
spring 13a proper. Numeral 16a denotes a centrally po 
sitioned pin member, and 20a denotes pins attached to 
the partition 5, which release the spring action only 
after the plugs 11 have been pushed longitudinally out 
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4. 
of the openings 10. The stop pins 20a operate in a man 
ner similar to the stop pin 20 described above with re 
spect to the FIG. 2 embodiment. The pivoted position 
of the plugs 11 wherein they free the openings 10 is in 
dicated in dashed lines in FIG. 6. The spring 13a is ap 
propriately axially guided in a slot provided in the pin 
member 16a to permit the desired axial movement of 
the plugs 11. 

FIG. 7 shows another modified construction of the 
partition 5 wherein the pivotability of the holding 
means 13 for the plugs 11 is provided by a positive 
guidance at the trunnion 14, by having a radial pin 21, 
fixedly attached to the trunnion 14, extend through a 
slot 22 formed in a sleeve 23 which is fixedly joined to 
the holding means 13 and longitudinally and rotation 
ally displaceable on the trunnion 14. This slot 22 is 
fashioned, in a first section 22a, to extend in the axial 
direction to accommodate axial withdrawal of the plugs 
from the passages and, in a second section 22b, to ex 
tend at an angle, in order to attain the desired pivoting 
of the holding means 13. The pressure effect of the pro 
pellant gases flowing against the plugs 11 supplies the 
forces for both axial and pivotal movement of the hold 
ing means 13 and plugs 11 in this FIG. 7 embodiment. 
FIG. 8 shows an overall arrangement similar to FIG. 

1 except that a ramjet engine 24 has been substituted 
for the rocket engine. This ramjet engine 24 includes 
an air inlet 25 at the forward end thereof and fuel injec 
tion means 26 rearwardly thereof. Since the structure 
of FIG. 8 downstream of the ramjet engine is similar 
to the structure downstream of the rocket engine of 
FIG. 1, like reference numerals are used for like parts. 
It is also noted that any of the described partition wall 
arrangements can be used in conjunction with the 
rocket engine of FIG. 1 and the ramjet engine of FIG. 
8. 
FIG. 9 illustrates a partition arrangement similar to 

FIG. 7 except that an annular holding ring 27 with in 
wardly projecting mounting arms attached to the plugs 
is provided in lieu of the inner ring and radially out 
wardly projecting arms 13 of FIG. 7. The ring 27 is 
guided for axial movement by way of a pin and slot ar 
rangement 21", 22b', 22a' analogous to the FIG. 7 ar 
rangement except that the slot or slots are provided in 
the annular ring 27. 
While we have shown and described only several em 

bodiments in accordance with the present invention, it 
is understood that the same is not limited thereto but 
also contemplates numerous changes and modifica 
tions as would be known to those skilled in the art given 
the present disclosure of the invention, and we there 
fore do not wish to be limited to the details shown and 
described herein only schematically but intend to cover 
all such changes and modifications 
We claim: 
1. A partition arrangement for separating first and 

second longitudinally spaced chambers of a rocket en 
gine from one another comprising: 

wall means having a first side facing said first cham 
ber and a second side facing said second chamber, 

at least one flow passage extending through said wall 
means from said first side to said second side, 

plug means detachably insertable into each of said at 
least one flow passage such that said wall means 
and plug means from a continuous sealed partition 
between said first and second chambers when said 
plug means are in respective inserted sealing posi 
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tions in said at least one flow passage and such that 
said at least one flow passage communicates said 
first and second chambers with one another when 
said plug means are in respective non-sealing posi 
tions, 

and plug control means for controlling movement of 
said plug means between said respective inserted 
sealing positions and predetermined non-sealing 
positions, 

wherein said plug control means includes lateral 
force means for laterally forcing said plug means 
away from longitudinal alignment with said at least 
one flow passage after said plug means has moved 
longitudinally a predetermined distance from the 
respective sealing position thereof. 

2. An arrangement according to claim 1, wherein 
said plug control means includes means for guiding said 
plug means along a predetermined path in both longitu 
dinal and lateral directions. 

3. An arrangement according to claim 2, wherein 
said first chamber is a conbustion chamber which has 
a nozzle arranged at the rear end thereof which is oppo 
site said wall means for exhausting combustion prod 
ucts from said first chamber to propel said rocket. 

4. An arrangement according to claim 3, wherein 
said second chamber is a combustion chamber, and 
wherein combustion products from said second cham 
ber are supplied to said nozzle by way of said at least 
one flow passage and said first chamber. 

5. An arrangement according to claim 4, wherein 
each of said first and second chambers are provided 
with solid propellant charges, and wherein the pressure 
build-up in said second chamber resulting from ignition 
of the propellant charge therein forces said plug means 
in the longitudinal direction away from said inserted 
sealing positions toward said first chamber. 

6. An arrangement according to claim 5, wherein 
said plug control means includes longitudinal stop 
means for limiting the longitudinal movement of said 
plug means into said first chamber so as to maintain 
said plug means spaced forwardly of said nozzle at all 
times during operation of the rocket with propulsion by 
products from said second combustion chamber. 

7. An arrangement according to claim 3, wherein 
said second chamber includes means for supplying a 
pressure medium exhaust to said nozzle by way of said 
at least one flow passage and said first chamber. 

8. An arrangement according to claim 1, wherein 
said plug control means includes lateral force stop 
means for preventing lateral forcing of said plug means 
whenever said plug means are in a position where the 
most forward end of the plug means is forward of said 
first side of the wall means. 

9. An arrangement according to claim 1, wherein 
said lateral force means includes means for laterally 
forcing said plug means laterally a distance such that all 
portions of said plug means are out of longitudinal 
alignment with said at least one flow passage. 

10. An arrangement according to claim 1, wherein 
said plug control means is attached to said plug means. 

11. A partition arrangement for separating first and 
second longitudinally spaced chambers of a rocket en 
gine from one another comprising: 
wall means having a first side facing said first cham 
ber and a second side facing said second chamber, 

at least one flow passage extending through said wall 
means from said first side to said second side, 
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6 
plug means detachably insertable into each of said at 

least one flow passage such that said wall means 
and plug means form a continuous sealed partition 
between said first and second chambers when said 
plug means are in respective inserted sealing posi 
tions in said at least one flow passage and such that 
said at least one flow passage communicates said 
first and second chambers with one another when 
said plug means are in respective non-sealing posi 
tions, 

and plug control means attached to said plug means 
for controlling movement of said plug means be 
tween said respective inserted sealing positions and 
predetermined non-sealing positions, 

wherein said plug control means includes a trunnion 
attached to the wall means and holding means di 
rectly attached to the plug means, said holding 
means being longitudinally displaceable and later 
ally pivotable on said trunnion. 

12. An arrangement according to claim 11, wherein 
said plug control means includes means for guiding said 
plug means along a predetermined path in both longitu 
dinal and lateral directions. 

13. An arrangement according to claim 12, wherein 
said first chamber is a combustion chamber which has 
a nozzle arranged at the rear end thereof which is oppo 
site said wall means for exhausting combustion prod 
ucts from said first chamber to propel said rocket. 

14. An arrangement according to claim 13, wherein 
said second chamber includes means for supplying a 
pressure medium exhaust to said nozzle by way of said 
at least one flow passage and said first chamber. 

15. An arrangement according to claim 14, wherein 
said trunnion is centrally arranged on the wall means, 
and wherein a plurality of said passages and associated 
plug means are provided which are symmetrically ar 
ranged with respect to one another about said trunnion. 

16. An arrangement according to claim 14, wherein 
said plug control means includes lateral force means 
for laterally forcing said plug means away from longitu 
dinal alignment with said at least one flow passage, said 
lateral force means including resilient means. 

17. An arrangement according to claim 11, wherein 
said trunnion is centrally arranged on the wall means, 
and wherein a plurality of said passages and associated 
plug means are provided which are symmetrically ar 
ranged with respect to one another about said trunnion. 

18. An arrangement according to claim 11, wherein 
said plug control means includes lateral force means 
for laterally forcing said plug means away from longitu 
dinal alignment with said at least one flow passage, said 
lateral force means including resilient means. 

19. An arrangement according to claim 18, wherein 
said resilient means include spring means engageable 
with said trunnion means and said holding means for 
pivoting said holding means and attached plug means 
about said trunnion. 

20. An arrangement according to claim 18, wherein 
said plug control means includes lateral force stop 
means for preventing lateral forcing of said plug means 
whenever said plug means are in a position where the 
most forward end of the plug means is forward of said 
first side of the wall means. 

21. An arrangement according to claim 20, wherein 
said lateral force stop means includes abutment pin 
means fixed to said wall means and engageable with 
said holding means, said abutment pin means extending 
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longitudinally on to said first chamber a predetermined 
distance such that said holding means engages said pin 
means when said holding means is in positions forward 
of a position where said plug means is rearward of said 
first side of said wall means and such that said pin 
means releases said holding means when said holding 
means is at a position where said plug means is rear 
ward of said first side of said side wall means. 

22. An arrangement according to claim 21, wherein 
said resilient means is a spring member which also 
serves as said holding means. 
23. An arrangement according to claim 21, wherein 

said holding means is a relatively rigid member, and 
wherein said resilient means is a flat spiral spring en 
gaged with said trunnion and said holding means. 

24. An arrangement according to claim 22, wherein 
two passages and associated plug means are provided 
which are arranged symmetrically with respect to said 
trunnion, and wherein a central part of said spring 
member extends through a diametric passage through 
said trunnion and each end of said spring member is at 
tached to one of said plug members. 
25. An arrangement according to claim 11, wherein 

said plug control means includes longitudinal stop 
means for limiting the longitudinal movement of said 
plug means into said first chamber so as to maintain 
said plug means spaced forwardly of said nozzle at all 
times during operation of the rocket with propulsion by 
products from said second combustion chamber. 
26. An arrangement according to claim 25, wherein 

said longitudinal stop means. is an abutment collar 
formed integrally with said trunnion. 
27. An arrangement according to claim 25, wherein 

said plug control means includes lateral force means 
for laterally forcing said plug means away from longitu 
dinal alignment with said at least one flow passage, said 
lateral force means including resilient means. 
28. An arrangement according to claim 27, wherein 

said plug control means includes lateral force stop 
means for preventing lateral forcing of said plug means 
whenever said plug means are in a position where the 
most forward end of the plug means is forward of said 
first side of the wall means. 

29. An arrangement according to claim 28, wherein 
said lateral force stop means and said longitudinal stop 
means are positioned such that said plug means are per 
mitted to move longitudinally to a position longitudi 
nally clear of said passage means before being stoppped 
by said longitudinal stop means and before said lateral 
force stop means release said plug means to move later 
ally in response to said lateral force means, whereby 
upon a predetermined increase in pressure in said sec 
ond chamber, said plug means are automatically moved 
along a first longitudinal path to clear said passage 
means and then along a lateral path out of longitudinal 
alignment with said passage means. 
30. An arrangement according to claim 7, wherein 

said plug control means includes a trunnion attached to 
the wall means and holding means directly attached to 
the plug means, said holding means being guided by a 
pin and slot connection with the trunnion means such 
that, in response to pressure in said second chamber 
against said plug means, said holding means moves lon 
gitudinally during initial movement of said plug means 
from said sealing position until said plug means are free 
of said passage means and such that said holding means 

O 

8 
pivots to laterally move said plug means out of align 
ment with said passage means. 

31. An arrangement according to claim 30, wherein 
said trunnion is centrally arranged on the wall means, 
and wherein a plurality of said passages and associated 
plug means are provided which are symmetrically ar 
ranged with respect to one another about said trunnion. 
32. An arrangement according to claim 7, wherein 

said second chamber is a chamber of a ramjet engine 
with an air inlet and fuel injection. 

33. An arrangement according to claim 1, wherein 
said plug control means includes a ring member axially 
shiftable in guide means at the inner wall of the first 
combustion chamber, and wherein said plug means are 

15 joined to the ring by radial arms. 
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34. An arrangement according to claim 1, wherein 
said plug control means includes means for maintaining 
said plug means within said first chamber and spaced 
from a propulsion nozzle arranged at the end of said 
first chamber opposite said wall means when said plug 
means are in said predetermined non-sealing positions. 
35. An arrangement according to claim 1, wherein 

said plug control means includes holding means di 
rectly attached to the plug means, said holding means 
having guided pin and slot connection with relatively 
fixed guide means of said rocket engine such that, in 
response to pressure in said second chamber against 
said plug means, said holding means moves longitudi 
nally during initial movement of said plug means from 
sealing position until said plug means are free of said 
passages means and such that said holding means pivots 
to laterally move said plug means out of alignment with 
said passage means. 

36. An arrangement according to claim 35, wherein 
said relatively fixed guide means is one of a trunnion 
fixedly attached to said wall means and an inner wall 
surface portion of said first chamber. 

37. An arrangement according to claim 36, wherein 
said relatively fixed guide means is said inner wall sur 
face portion of said first chamber, and wherein said 
holding means is a ring member slidable along said 
inner wall surface portion. 
38. A partition arrangement for separating first and 

second longitudinally spaced chambers of a rocket en 
gine from one another comprising: 

wall means having a first side facing said first cham 
ber and a second side facing said second chamber, 

at least one flow passage extending through said wall 
means from said first side to said second side, 

plug means detachably insertable into each of said at 
least one flow passage such that said wall means 
and plug means form a continuous sealed partition 
between said first and second chambers when said 
plug means are in respective inserted sealing posi 
tions in said at least one flow passage and such that 
said at least one flow passage communicates said 
first and second chambers with one another when 
said plug means are in respective non-sealing posi 
tions, 

and plug control means attached to said plug means 
for controlling movement of said plug means be 
tween said respective inserted sealing positions and 
predetermined non-sealing positions, 

wherein said plug control means includes longitudi 
nal stop means for limiting the longitudinal move 
ment of said plug means into said first chamber so 
as to maintain said plug means spaced forwardly of 
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said nozzle at all times during operation of the 
rocket with propulsion by products from said sec 
ond combustion chamber, 

and wherein said plug control means includes lateral 
force means for laterally forcing said plug means 
away from longitudinal alignement with said at 
least one flow passage after said plug means has 
moved longitudinally against said stop member, 

39. An arrangement according to claim 38, wherein 
said plug control means includes means for guiding said 
plug means along a predetermined path in both longitu 
dinal and lateral directions. 
40. An arrangement according to claim 39, wherein 

said first chamber is a combustion chamber which has 
a nozzle arranged at the rear end thereof which is oppo 
site said wall means for exhausting combustion prod 
ucts from said first chamber to propel said rocket. 
41. An arrangement according to claim 40, wherein 

said second chamber is a combustion chamber, and 
wherein combustion products from said second cham 
ber are supplied to said nozzle by way of said at least 
one flow passage and said first chamber. 
42. An arrangement according to claim 41, wherein 

each of said first and second chambers are provided 
with solid propellant charges, and wherein the pressure 
build-up in said second chamber resulting from ignition 
of the propellant charge therein forces said plug means 
in the longitudinal direction away from said inserted 
sealing positions toward said first chamber. 
43. An arrangement according to claim 42, wherein 

said plug control means includes lateral force stop 
means for preventing lateral forcing of said plug means 
whenever said plug means are in a position where the 
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10 
most forward end of the plug means is forward of said 
first side of the wall means. 

44. An arrangement according to claim 42, wherein 
said lateral force means includes means for laterally 
forcing said plug means laterally a distance such that all 
portions of said plug means are out of longitudinal 
alignment with said at least one flow passage. 
45. An arrangement according to claim 43, wherein 

said lateral force stop means and said longitudinal stop 
means are positioned such that said plug means are per 
mitted to move longitudinally to a position longitudi 
nally clear of said passage means before being stopped 
by said longitudinal stop means and before said lateral 
force stop means release said plug means to move later 
ally in response to said lateral force means, whereby 
upon a predetermined increase in pressure in said sec 
ond chamber, said plug means are automatically moved 
along a first longitudinal path to clear said passage 
means and then along a lateral path out of longitudinal 
alignment with said passage means. 
46. An arrangement according to claim 45, wherein 

said plug control means includes a trunnion attached to 
the wall means and holding means directly attached to 
the plug means, said holding means being guided by a 
pin and slot connection with the trunnion means such 
that, in response to pressure in said second chamber 
against said plug means, said holding means moves lon 
gitudinally during initial movement of said plug means 
from said sealing position until said plug means are free 
of said passage means and such that said holding means 
pivots to laterally move said plug means out of align 
ment with said passage means. 
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