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VALVE MECHANISM FOR ROTATING FEED-
ING HEAD FOR COMBUSTION CHAMBERS

Robert H. Goddard, deceased, late of Annapolis,
Md., by Esther C. Goddard, executrix, Worces-
ter, Mass., assignor of one-half to The Daniel
and Florence Guggenheim Foundation, New
York, N. Y., a corporation of New York
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This invention relates to valve mechanism for
a rotating feeding head in a non-rotating rocket-
type combustion chamber, and is a continuation-
in-part of prior application Serial No. 7016, filed
February 7, 1948, now Patent No. 2,536,600.

It is the general object of the present inven-
tion to provide valve mechanism having excep-
tionally large annular valve openings, and to pro-
vide pressure-controlled means for opening and
closing the valves. A valve structure is also pro-
vided which is so constructed that a plurality
of annular valves may be conveniently nested
about a common axis.

The invention further relates to arrangements
and combinations of parts which will be herein-
after described and more particularly pointed out
in the appended claims,

Preferred forms of the invention are shown in
the drawings, in which

Fig. 1 is a side elevation of a comhustion cham-
ber and associated valve mechanism;

Fig, 2 is a partial vertical sectional view of
one of the valves;

Fig. 3 is a detail view showing a slight modifica-
tion;

Fig. 4 is a side elevation showing a plurality
of nested valves; and

Fig. b is a view similar to Fig. 2 but show-
ing a modified construction.

The invention is shown as embodied in combus-
tion apparatus ineluding a non-rotating combus-
tion chamber C and nozzle N, and a rotating feed-
ing head H positioned adjacent a plurality of
nested annular valves V, Vi and V2.

The feeding head H is mounted on a hollow
shaft 10 rofatable in bearings If and 12 and
may be rotated from any convenient source of
power. The feeding head includes a series of
annular sleeves or partitions which define pas-
sages P, Pl and P2 through which combustion
liquids, such as oxygen, gasoline and water may
be delivered to the combustion chamber C, the
water being used mainly for cooling purposes.

The present invention relates particularly to
the specific construction of the valves V, Vi and
V2 by which the feed of liquids to the passages
P, Pl and P2 is effected and controlled.

The details of construction of the valve V which
controls the feed of liquid oxygen to the pas-
sage P are shown in Fig. 2. The valve comprises
a double-walled annular tube or sleeve 40 hav-
ing an end slot 41 which may be closed by an
annular valve member 42 mounted within the
sleeve 40 and having its outer end beveled and
adapted to enter and close the slot 41.
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The valve member 42 is supported on a dia-
phragm 44 which is mounted between flanges or
discs 45 and 46 extending outward from the inner

-and outer walls of the valve sleeve 49 and which

is secured at its periphery to the flange 45. A
bipe 48 supplies liquid oxygen under pressure
through a volute 49.

‘The opening between the free inner edge of
the diaphragm #4 and the inner face of the flange
or disc 45 is closed by an-annular bellows mem-
ber 59, and a hole 51 vents the space S3 enclosed

between the parts 44, 45 and 50.

The diaphragm 44 is resilient and is so shaped
and proportioned that it normally foreces the valve
member 42 into the slot 41 and thus closes the
valve V. A reenforcmg spring 51 may also be
provided.

“When it is desired to admit liquid oxygen to
the combustion chamber C, the pressure in the
supply pipe 48 is increased, thus withdrawing
the valve member 42 and permitting flow through
the annular slot 41.

The inner and outer walls of the sleeve 40 are
held in spaced relation by cross-pins 53 which
extend through slots 54 in the annular valve
member 42. These slots 54 also provide commu-
nication between the valve spaces inside and out-
side of the valve member 42. Guide-pins 54 and
55 (Fig. 3) may be provided to guide the valve
member 42 as it slides toward and away from the
end slot 41.

If the liquid oxygen is maintained continuously
under pressure, the construction shown in Fig. 5
may be adopted, in which liquid or gas under
pressure is supplied through a pipe 60 to the
space S4 outside of the diaphragm 44. This
pressure is normally sufficient to overcome the
pressure of the liguid oxygen and to close the
valve V. When it is desired to feed oxygen, the
pressure in the pipe 60 and space S4 is tempo-
rarily reduced. Otherwise, the construction and
operation is as previously described in detail in
connection with Figs. 2 and 3.

The construction of the valve VI for gaso-
line and V2 for water is similar to the construc-
tion of the valve V, except for differences in
diameter and in axial length which are neces-
sary to permit nesting as shown in Fig. 4. The
valve VI receives gasoline or other liquid fuel
through a pipe 62 and the valve V2 receives wa-
ter or other cooling liquid through a pipe 65.

With the valve construction herein disclosed,
highly efficient provision is made for feeding
combustion liquids through a rotating head to
a stationary combustion chamber and for ef-
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- fectively cooling all surfaces exposed to high
combustion temperatures.

The invention is also adapted for use in feed-
ing combustion liguids to a rotating feeding
head which is assogiated with a rotating-com-
bustion chamber.

Having thus described the -invention and
the advantages thereof, it will be understood
that the invention is not ‘e ‘be limited ‘to the
details herein disclosed, otherwise “than -as ‘set
forth in the claims, but what is claimed is:

1. In combustion apparatus having a fixed
combustion chamber and :a. fotating Teedimg
head, that improvement which -comprises, ‘a

fixed annular feeding conduit whieh is- axially 'k

extended adjacent said feeding head-and which.

has an open axial passage therethrough, and

said conduit having an annular slot inthe-con~
duit end adjacent said head, a sleeve valve
-axially slidable in said 'annular conduit, and
‘pressure-operated ‘means: ‘to: move said -sleeve
valve, and said -axially  open -annular -conduit
‘and -annular valve -structure facilitating snest~

4

said conduit having an annular slot in the con-
duit end adjacent said head, a sleeve valve ax-
jally slidable in said annular conduit, a sup-

ply passage for said conduit, and a bellows

member connected to:said sleeve valve and ex-
posed to fluid pressure in said passage and ef-
fective to withdraw said sleeve valve on in-
erease of said fluid pressure, and the inside of

" .said -bellows member being vented to the at-

‘16

‘mosphere, ‘and ‘said axially open annular con- -
-duit and annular valve structure facilitating
nesting of a -plurality of separate and concen-

- trie-valves.

20

‘ing of a plurality of separate -and .concentric -

valves. -

2. In combustion apparatus: ‘having -2, ﬁxed
‘combustion ‘chamber and -a -rotating feeding
-head; 'that -improvement -which comprises, a
‘fixed annular feeding -conduit ~whieh is raxially
-extended adjacent. said feeding head arrd which
has an open axial :passage: therethrough, and
said: conduiti having :an-anmilar-slof in.the con-
‘duit end:adjacent said. head, -a. sleeve-vglve ax-
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4, In combustlon apparatus having a fixed

-‘combustion chamber and a rotating feeding head,

that. improvement which comprises, a fixed an-
niular feeding conduit which is axially extended
adjacent. said feeding head and which has an
open axial passage therethrough, and said con-

:duit ‘having an annular slot. in the. conduit-end
.adjaeent -said.-head, 2. sleeve: valve -axially slid-
.gble -in said- annular conduit,.a. supply passage

for said conduit, and -a.-bellows. :member con-
nected;: to said -sleeve valve.and exposed. to fluid

.pressure -in-said passage: and effective: to with-

draw-said sleeve.-valve-on .increase: of said fluid

.pressure; and the inside of :-said hellows -mem-~
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‘ially- slidable: in said -annular -conduit; o supply

‘passage ‘for said conduit, -and: ‘a ‘member- con-
nected to said sleeve valve and exposed:to-fuid
‘pressure. in. said ipassage: and effective .to.-with-
‘draw: said: slegve valve on:increase: of:said: fluid

" ipressure, ‘and:-said -axially: open: annular con-

‘duit and annilar valve: :structure  :facilitating
nesting of a plurality of separate: and coneen-
trie- valves.. i

i3./In - combustion ‘apparatis having :a fixed

40

‘combustion . ‘chamber ‘and -a. rotating Teeding-

-head; that improvement:which:comprises;:a;fixed
-armilar wféeding conduit: which: ‘is: -axially: -ex~
itended:adjacent. said “feeding -head and: ‘which
‘has an open..axial’passage: therethrough;. and

‘ber -being -exposed: -to.pressure..in excess. of -the
fluid: pressure in said passage, wherehy said
-sleeve: valve. may be moved to .closed position
‘while said.passage remains.under pressure, and

said axially open annular conduit.and annular
valve. structure facilitating nesting of a. .plu-

_rality of separate and: caneentric. valves..

ESTHER .C. GODDARD,,
Ezxeculrix of the Last Will. and. Teiament of
Robert.H. Goddard, Decedsed..
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