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and Fiorence Guggenheim Foundation, New 
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Claims. 

1. 
This invention relates to resonance combustion 

apparatus of the general type shown in a prior 
patent to Robert H. Goddard, No. 1,980,266. In 
Such resonance combustion apparatus, air con 
trolled by valves is intermittently admitted from 
a collecting tube to a combustion chamber, where 
the air is mixed with liquid or gaseous fuel and 
is then compressed by resonance and thereafter 
ignited. 

It is the general object of the present inven 
tion to provide an improved sleeve valve construc 
tion for such resonance apparatus, by which rel 
atively large air-admission passages may be 
quickly opened and closed. 
In the preferred form, a plurality of concen 

tric sleeve valve members is provided. Each 
Valve member may comprise a single sleeve. ele 
ment, or a plurality of such elements may be 
axially disposed in Spaced relation and for simul 
taneous reciprocation. 
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 dra Wings, in which 

Fig. 1 is a sectional side elevation of a portion 
of a resonance combustion apparatus embodying 
this invention; 

Fig. 2 is a partial Sectional view, taken sub 
Stantially along the line 2-2 in Fig. 1; 

FigS. 3 and 4 are detail partial perspective views 
of Certain parts shown in Fig. 1; 

Fig. 5 is a partial sectional elevation showing 
a modified construction; and 

Fig. 6 is a partial perspective view of a three 
part annular valve member. 

Referring to Figs. 1 to 4, parts of a resonance 
combustion apparatus are shown including an 
air-collecting tube {f} and an air-admitting por 
tion if leading to a combustion chamber 2. 
In Said prior Goddard patent, admission of air 

to the combustion chamber was controlled by 
SWinging or flap valves, which were satisfactory 
at a relatively low resonance period but which 
were not found to be well adapted to high speed 
reSOrnance operation. 

in the present construction, an axial hollow 
vane 20, annular hollow vanes 2 and 22, and a 
hollow outer casing 23 provide concentric annu 
lar air paSSages 39, 31, and 32 in the air-admit 
ting portion . The adjacent surfaces of the 
Vanes and casing are substantially uniformly 
Spaced, as clearly shown in Fig. 1. 
Annular sleeve Valve members 35, 36 and 37 
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are mounted on radially disposed ribs or parti 
tions 40 and are slidable in annular upper Open 
ings 41 and annular lower openings 42 in the 
vanes 20, 2 and 22 and in the inner wall of the 
casing 23. The vanes are also Slotted as indi 
cated at 45 to allow the ribs 40 to be axially 
reciprocated. 
U-shaped shields 47 are mounted between the 

vanes and casing and act to securely hold these 
annular parts in fixed Spaced relation, as well as 
providing streamlined protection for the radial 
connecting ribs or partitions 40. 
The ribs or partitions 40 (Fig. 2) are prefer 

ably quartered and are Secured at their inner 
ends to a plunger 5 (Fig. 1) slidable in a fixed 
cylinder 5 which is provided at its lower end 
With a pipe 52 through which air under pres 
sure may be intermittently admitted. When air 
is thus admitted, the ribS 40 and annular valve 
members 35, 36 and 37 will be moved upward, 
thus opening the air-admitting passages 30, 3 
and 32 between adjacent Wanes and between the 
outer vane 22 and the outer casing 23. 
When the air pressure is relieved and the pipes. 

52 is connected to exhaust, the valve members:-. 
will be moved downward by tension springs 54; 
As the valve members reach mid position, the an 
nullar passages 30, 3 and 32 will be momen 
tarily closed and ignition will take place. The 
valve members will continue to move downward 
under the tension of the springs 54 and as they 
reach their lowered position, the air passages will 
be again opened. 

Fuel admission and ignition may be taken care 
of as in Said prior patent or in any other con 
venient manner. It is thus apparent that the 
air passages between the concentric vanes and 
casing are all simultaneously opened each time 
the annular valve members are moved to either 
extreme raised or extreme lowered positions. 
Thus relatively slow oscillation of the valve mem 
bers will cause opening and closing of the air 
passages twice for each complete oscillation. By 
Selectively regulating the air-admitting pressure 
and the exhaust back pressure, the rate of travel 
of the valve members may be readily controlled to 
correspond to any desired resonance period. 

In FigS. 5 and 6 a quite similar construction is 
shown, with concentric vanes 50, 5 and 52 pro 
Viding air passages 53 and 54 controlled by three 
part siding valve members. Each valve member 
comprises three annular valve elements or rings 
60, mounted in axially spaced relation on radial 
partition members 62. The vanes 50, 5 and 52 
are indicated as Solid but as having annular re 
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cesses 66 to receive the multiple valve members 
and they are also slotted axially to permit move 
ment of the partitions 62 but these axial slots 
are not in the plane of Fig. 5. 

Pipes, 67 and 68 are provided for simultane 
ously admitting air under pressure alternately 
at the upper and lower ends of the recesses 66. 
The multiple valve structure may be moved as a 
unit at any desired speed in either direction by 
Suitable control of the air pressure and exhaust. 
When the valve structure is in the raised posi 

tion shown in Fig. 5, the air passages 53 and 54 
are closed, but as the valve structure moves down 
ward, the air passages will be successively opened, 
closed, again opened and again closed, all dur 
ing a single movement of the Valve structure in 
one direction. On the return movement, a cor 
responding sequence of operations will take place. 
With this construction, the number of air-ad 

mitting periods is thus doubled for a given num 
ber of oscillations of the valve structure, as Com 
pared with the structure shown in Fig. 1. Other 
wise the operation is substantially the same. 
With both constructions, high speed operation 

is readily attained and a very large croSS Sec 
tional area of air paSSages is quickly opened and 
closed. 

Having been thus described, the invention is not 
to be limited to the details herein disclosed, 
otherwise than as set forth in the claims, but 
what is claimed is: 

1. In a resonance combustion apparatus, a plu 
rality of hollow annular Vanes extending in the 
direction of air flow and defining annular air 
admitting passages between axially spaced and 
Substantially cylindrical wall portions of differ 
ent diameters and with a connecting portion haw 
ing substantially conical spaced walls, a plurality 
of sleeve valve members mounted in annular re 
cesses in said vanes and each slidable from a for 
ward recess in one vane acroSS the air passage 
between two adjacent Vanes to a rear receSS in 
an inwardly adjacent Vane, Said sleeve Valve 
members closing said air passages when in mid 
position, and means connected to the sleeve valve 
members and operative to move each of said 
sleeve valve members axially between two ex 
treme positions which are on opposite sides of 
one continuous air passage. 

2. The combination in a resonance combus 
tion apparatus as set forth in claim 1, in which 
the sleeve valve members are connected to fluid 
pressure responsive means for movement in one 
direction by fluid under pressure and in which 
spring means engage said valve members for 
moving said members in the opposite direction. 

3. The combination in a resonance combus 
tion apparatus as set forth in claim 1, in which 
the annular sleeve valve members are connected 
by radial ribs, and in which housings of U-shaped 
section are provided for said ribs. 

4. The combination in a resonance Combus 
tion apparatus as set forth in claim 1, in which 
the annular sleeve valve members are connected 
by radial ribs, and in which said ribs are con 
nected at their inner ends to a single valve-mow 
ing device. 

5. In a resonance combustion apparatus, a plu 
larity of annular vanes extending in the direction 
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4. 
of air flow and defining annular air-admitting 
passages, a plurality of sleeve valve members 
mounted in annular recesses in Said vanes and 
each slidably mounted for axial movement from 
a forward recess in one wane across the air pas 
Sage between two adjacent vanes to a rear re 
cess in an inwardly adjacent vane, said sleeve 
valve members closing Said air paSSages. When in 
intermediate positions, and each valve member 
comprising three sleeve valve elements axially 
spaced apart and held in fixed relation by axially 
extended ribs, and means connected to the sleeve 
valve members and operative to move Said sleeve 
valve members to bring said valve elements suc 
cessively to passage-closing position. 

6. In a resonance combustion apparatus, a plu 
rality of annular air-admitting vanes extending 
in the direction of air flow and defining annular 
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air passages, a plurality of sleeve valve members 
mounted in annular recesses in said vanes and 
each slidably mounted for axial movement from 
a forward recess in one wane across the air pas 
sage between two adjacent vanes to a rear receSS 
in an inwardly adjacent vane, said sleeve valve 
members closing said air passages when in mid 
position, and each valve member comprising three 
sleeve valve elements axially Spaced apart and 
held in fixed relation by axially extended parti 
tion members, and fiuid-pressure means con 
nected to the sleeve valve members and opera 
tive to move said sleeve valve members to bring 
said sleeve valve elements Successively to passage 
closing position and to return said valve mem 
bers to initial position. 

7. In a resonance combustion apparatus, a plu 
rality of annular air-admitting vanes extending 
in the direction of air flow and defining annular 
air-admitting passages, a plurality of sleeve valve 
members mounted in annular recesses in Said 
vanes and each slidably mounted for axial move 
ment from a forward recess in One Wane acroSS 
the air passage between two adjacent vanes to 
a rear recess in an inwardly adjacent vane, Said 
sleeve valve members closing Said air passages 
when in intermediate positions, and each valve 
member comprising three sleeve valve elements 
axially spaced apart and held in fixed relation 
by axially extended ribs, and fluid-pressure means 
connected to the sleeve valve members and opera 
tive to move said sleeve valve members simul 
taneously and alternately in both directions to 
bring said sleeve valve elements successively to 
passage-closing position. 

ESTHER. C. GODIDARD, 
Eacecutriac of the Last Will and Testament of 

Robert H. Goddard, Deceased. 
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