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1 .

This invention relates to rocket-propelled de-
vices, more particularly to improvements in the
design and construction of what may be termed
the rocket motor.

The primary object of the present invention
is to provide a simplified arrangement for con-
taining the propelling charge of a rocket-pro-
pelied device and for forming the pressure de-
veloping jets, which arrangement is particularly
adapted for quantity production.

Another object is to provide a casing and Jjet
arrangement which is so -designed as to permit
manufacture by simple machine turning opera-
tions, and which is adapted for rapid assemily.

A further object is- to provide an improved
multijet arrangement for rocket-propelled. devices.
. With the above and other obkjects in -view,
which ‘will be apparent from:the following de-
scription to those skilled in the-art to which the
invention appertains, the present invention con-
sists in certain features of construction and com-~
binations of parts to be hereinafter -described
with reference to the- accompanymg dr awmg, and
then claimed.

In the drawing which illustrates sultable -em-
bodiments of the invention,

Figure 1 is a longitudinal view of & rocket-
propelled device in which the features of the pres-
ent invention are incorporated;

Figure 2 is an enlarged sectional view of -the
charge-containing casing;

Figure 3 is g transverse section of the stabﬂzz—
ing unit, taken substantially-on- line 3—3 of -Fig-
ure 2; and

Figures 4 and 5 are fragmentary sections show-
ing modified Venturi arrangements.

Referring to the drawing, particularly to Fig-
ures 1 and 2, the arrangement of the present in-
vention comprises a tubular element 10 secured
through a threaded connection i at its forward
end to the device 12 to be propelled. : The device
12 may consist of an explosive projectile, a chemi-
cal or flare device or any other device desired
-to'be projected through space.

The tubular element |0 embodies a tube 3
internally threaded at its rearward end and one
or more surrounding jet-forming elements 14,
depending upon the number of propulsion jets
desired.

Fach jet-forming element 14:1is comprxsed of
two mating semi-circular half-shells -14a -each
having a forward axial portion I5 engaging the
“tube 13 and a rearwardly extending axial portion
6 circumferentially spaced from the tube {3,
‘The -inner czrcumferentla.l face formed by the

10

156

20

25

30

35

40

45

50

2

mating rearwardly extending axial portions ta-
pers radially inwardly from the rearward edge
thereof for a portion of its axial extent. to pro-
vide the conical face |7, and at the portion I8
between. the face 1T and the forward axial por-
tion 5 is outwardly. recessed. The casing Is
provided with circumferentially spaced apertures-
i§ through its wall which open into the space or
chamber 29 defined by the axial portion {9, the
forward edge of the face 1, the wall 18 and the
tube 13. The tube I3 at the rearward side of
the apertures {9 and surrounded by the face
i1 is tapered at 2{ in the same direction as the
face 11. The face 1 and wall I8 of the ele-
ment 14 together with the face 21 of the casing
13 thus form a Venturi passage which is in com-
munication with the interior of the casing 13
through the apertures 19.

In the construction shown in Figure 2, the for-
ward axial portions {5 of the half-sections 14a
are each formed with a radially inwardly extend-
ing locking ridge 22 which when assembled on
the casing 13 snugly fits in a circumferential
groove 23 in the outer surface of the casing 3,
locking the half-sections against axial movement
relative to the casing 13. The two half-sections
{dc are provided in their exfernal faces sub-
stantially in transverse alignment with the ridges
with aligned grooves 24 which receive an end-
less locking ring 25. The locking ring 25.is shrunk
into the groove 24 in substantially the same man-
ner as a rotating band is applied to a shell, and
when shrunk into place securely clamps the half-
sections |4a about the casing 13.

Preferably, in order to provide for tight fitting
engagement of the half-sections with the tube
13, spacing shims 26 are provided between the
mating portions of the half-sections {4a.

The stabilizing element 21 comprises a. plug
28 threaded into the rearward end of the casing
13 and having a shouldered portion 29 to which
a plurality of radial sheet metal stabilizing vanes
30 are ‘welded, the vanes being surrounded by
tightly fitting sheet metal ring 3t which holds
the same against deflection.

The .propelling charge is in the form of a plu-
rality of .axially aligned annular combustible ele-
ments 32 separated by spacers 33, the group of
elements 32 being mounted on a headed rod 34
and arranged within the casing 13. The rod
34 is threaded into a hoss-like projection 35 form-

~ ing an axial extension of the stabilizer plug .28.

55

Inasmuch as the means for igniting the propel-
ling charge forms no part of the present inven-
tion, the same is not shown in the drawing,
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In the modified construction cf Figure 4, the
ridge 22 and groove 23 are reversely arranged.
Also, instead of machining or otherwise forming

the Venturi wall 31 directly in the casing {3, this -

wall, designated 2{a, is formed by the outer face
of an annular ring 42 shrunk into position on the
casing 13, the ring 42 and casing having inter-

locking ridge and groove portions 43 and 44, re-:

spectively,  The wall 2la ig machine tapered
after thering 42 is shrunk into position.

In the modified construction shown in Figure 5,
the element 14 is in the form of a single-plece
ring slipped over the casing {3 and held in place !
by suitable dowels 45 extending therethrough into :
The smaller :
ring 42 may also be held in p051t10n by similar

apertures provided in the casing 13.

dowels 46,

It will be obvious from the drawing’ and the ‘
foregoing description that the tube {3 and Ven-
turi-forming elements 14 .can -be easily formed ¢

-+ from tubular stock by simple machine turning

. operations and are so designed as to facilitate as- :
¢ sembly -operations, all of whlch provide for: rapid
: quantlty production.

It will be obvious to those skilled in the art to

| 'which the inventionh appertains that various
| ‘changes may be made in the detailed construction
| ‘and arrangement of parts without departing from
. the spirit and substance of the invention, the |
| scope of which is defined by the appended clanr*s

- What is claimed is:
~1. A tubular casing for a rocket- prope’led de-

and means associated with said casing and form-

circular shells fitting together about said. casing

clamping - said: shells about said casing ‘at said

i -other side region.

- 2. A tubular. casing for a rocket pronelled de~
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axially divided to provide semi-circular half-
sections, and means for securely clamping said
half-sections about said -casing at said one side,
said sections and the casing at said one side hav-
ing interfitting circumferential ridge and groove
portions.

4 A tubular casing for a rocket-propelled de-
vice, adapted to contain a’ combustible propelling
charge and having in a circumferential zone.at
least one aperture through the wall thereof for
discharging from the interior thereof gases re-
sulting from the burning of the propelling charge,

~an annular member surrounding said casing and
* closely fitting said casing at one side of said zone

and extending from said one side axially over and

._substantially. beyond said zone in circumferen-
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| vice, adapted to contain a combustible propellinig
. charge and having in a circumferential zone at
. least one aperture through the wall thereof for

: dlschargmg from the interior thereof gases re- !
. sulting from the burning of the prepelling charge, |

35

j ‘ing therewith an axially directed annular propul~- :".
sion jet, said means comprising a pair.of semi-
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tially spaced relation, said annular member being
axially “divided to provide semi-circular half-
sections, said . sectiong having circumferential
grooves. in - the -external ‘walls thereof, each cir-
cumferentially aligned with the other, and a con-
tinuous. shrunk-in band in said aligned grooves
clamping said sections about said casing at said
one side. .

5. A tubular casing for a rocket-propelled de-~
vice, adapted to contain a combustible propelling
charge and having in a circumferential zone at

‘least one aperture through the wall thereof for

discharging from the interior thereof gases re-
sulting from the burning of the propelling charge.
an annular member surrounding said casing and
closely fitting said casing at one side of said zone
and extending from said one side axially over and

- substantially beyond said Zone in circumferential-

ly spaced: relation, said. annular member being
axially divided-  to  provide semi-circular half-
sections, and means for securely clamping said
half-sections about said casing at said one side,
said casing in the circumferential region at the
other side of said.zone and the circumferential

.‘portion of the mner‘wall of said annular member

. to form a continuous ring-like element having an |
i -axial extent including said apertured zone and
-Tegions of substantial axial extent at each sids .
-of said zone, said shells being: circumferentially 4
| “sbaced from-both said apertured region and one -
- | -of said side regions and closely engaged with said
‘-casing -at the other side.region, and means for
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; -vice; adapted to contain a.combustible propelling !
. charge and having in a circumferential zone at
' least one aperture through the wall therecf for -

': discharging from the, interior .thereof gases re- ;

. .sulting from the burning:of the propelling charge,
. ‘an annular member surrcunding said casing and

and extending from said one side axially over and

i substantially beyond said :zone in circumferen-
. tially spaced relation, said annular member being

axially divided : to provide semi-circular half-

. sections; and means for securely clamping said

. half-sections about said casing at said one side.’
:3. A tubular casing for a rocket-propelled de- ¢:

“closely fitting said casing at one side of said zone
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"vice, adapted to contain a combustible propelling -

“charge and having in a circumferential zone at

‘ least one. aperture through the wall thereof for :

i discharging from- the interior therecf gases re--
~-sulting from the burning of the propelling charge,
-an:annular member surrounding said casing and .

i-closely fitting said casing at one side of said zone

-and.extending from said one side axially over and :

substantially - beyond: said ~Zone in. circumferen- i

i tially spaced rgla,tit_)n, said annular member being
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cumferentially spaced  relation,

‘spaced from the casing being contoured to pro-

vide an annulay Venturi passage.

6. A tubular casing for-a rocket-propelled de-
vice, adapted {o contain a combustlble propelling
charge and having in a circumferential zone at
least one aperture through the wall thereof for
discharging from the mterlor thereof gases re- .
sulting from the burning of the propelling charge,

‘an annular member surrounding said casing and

closely fitting said casing at one side of said
zone and extending from. said one side axially
over and substantially beyond said zone in cir-
.said - annular
member being axially d1v1ded to provide semi-

_circular. half-sections, and means for securely

clamping said half-sections about said casing at
said one side, said casing in. the circumferential
region at the other side of said zone and the cir-
cumferential portion of the -inner wall of said
annular member spaced from the. casing being

_contoured. t¢ provide an annular Venturi pas-

sage, said circumferential-region of said casing
at .said other side being conical -in-form and
tapering radially outwardly in a direction away
from said apertured zone, and the surrounding
said circumferential portion:being. correspond-
ingly tapered to a greater degree.

e A tubular casing.for a rocket- propelled de-
-vice, adapted.to contain a combustible propelling
ccharge and having in. a circumferential zone at -
.least- one-aperture through the wall thereof for
\d1scharg1ng from: the .interior thereof gases re-
. sulting from-the burnmg of the propelhng charge,

an annular member surroundmg said casing and
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closely fitting said casing at one side of said
zone and extending from said one side axially
over and substantially beyond said zone in ecir-
cumferentially spaced relation, the external sur-
face of said casing at the cther side of said zone
for the region surrounded by said annular mem-
ber being ccnical in form and tapering radially
outwardly in a direction away from said aper-
tured zone, said conical surface and the inner wall
of the spaced portion of said annular member to-
gether defining an annular Venturi passage.

8. A tubular casing for a rocket-propelled de-
vice, adapted to contain a combustible propelling
charge and having at each of a plurality of axi-
ally spaced circumferential zones one or more
apertures through the wall thereof for the dis-
charge. from the interior of the casing of gases
resulting from the burning of the propelling
charge, and spaced external annular elements
surrounding said casing, each closely fitting said
casing at one side of an apertured. zone, and
extending axially over and beyond said zone in
circumferentially spaced relation and defining
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with said casing an axially directed propulsion
jet communicating with the interior of said.cas-
ing through the apertures of the surrounded zone,
each of said elements being axially divided to
provide semi-circular half-sections, and means
for securely clamping said sections around said
casing. ’

9. A tubular casing for a rocket-propelled de-
vice, adapted to contain a combustible propeiling
charge and having in a circumferential zone at
least one aperture through the wall thereof for
discharging from the interior thereof gases re-
sulting from the burning of the propelling charge,
an annular member surrounding said casing and
closely fitting said casing at one side of said
zone and extending from said one side aXially
over and substantially beyond said zone in cir-
cumferentially spaced relation, and a plurality
of radially extending dowel pins extending .
through said annular member into said casing
at said one side for locking said member against
movement on said casing. :

WINSLOW B. POPE.




