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UNITED STATES PATENT OFFICE 
2,647,364 

PULSE JET ENGINE WITHSPONTANEOUSLY 
IGNTABLE FUEL AND OXDZER 

Logan L. Dreibelbis, San Juan, Tex., assignor to: 
The M. W. Kellogg Company, Jersey City, N.J., 
a corporation of Delaware 

Application September 10, 1948, Serial No. 48,700 
(C. 60-35.6) - 3 Claims. 

The present invention relates to jet propulsion 
and more particularly to a jet motor adapted to 
operate on an impulsing cycle. 
An object of the present invention is to pro 

vide a jet motor adapted to substantially fill a 
predetermined portion of its combustion chamber 
with fuel and oxidizer before said fuel and oxi 
dizer start to react. 
Another object of the present invention is to 

provide a jet motor of relatively small size capa 
ble of generating a large thrust. 
Another object of the presert invention is to 

provide a jet motor operating on an impulsing 
cycle wherein the vibration heretofore inherent 
in such a motor is greatly reduced. 
Other objects of the invention Will in part be 

obvious and will in part appear hereinafter. 
The invention accordingly comprises the appa 

ratus possessing the construction, cornbination 
of elements and arrangement of parts which are 
exemplified in the following detailed disclosure, 
and the scope of the application of which will 
be indicated in the clairas. 
For a fuller understanding of the nature and 

objects of the invention, reference should be had 
to the following detailed description taken in 
connection with the accompanying drawings 
wherein: 

Fig. 1 is a somewhat diagratinatic sectional 
plan view taken along the line - of Fig. 2, 
and showing a jet Gotor constructed in accord 
ance with the present invention; . 

Fig. 2 is a sectional elevation taken along the 
line I-II of Fig. 1; 

Fig. 3 is a curve illustrating the manner in 
which the pressure in one chamber will fluctuate 
With time as the cycle repeats; and 

Fig. 4 is a curve illustrating the manner in 
which the pressure in two chambers will factuate 
with time as the two cycles alternate and repeat. 

Figs, 1 and 2 disclose a jet motor comprising 
a pair of combustion chambers it, a pair of in 
jectors 2 and f4 located in each chamber and 
adapted to inject liquid fuel components into 
said chambers, a pair of conduits f6 and 8 con 
nected to injectors 2 and 6 respectively to sip 
ply then with said fuel components, and a pair 
of spring pressed valves 2 carried by injectors 
2 and 4 respectively. 
Inasmuch as the two combustion chambers 0 

are substantially identical only one will be de 
scribed in detail. However, corresponding parts 
in the drawing have been identified by identical 
numerals, and it will be understood that the de 
scription of one chamber applies equally well to 
both of them. 

5 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

2 . 
Each combustion chamber () is T-shaped and 

has a generally cylindrical combustion portion 24 
forming the top or head of the T, and a generally 
cylindrical exhaust portion 26 forming the stem 
of the T. Exhaust portion 26 is joined to the 
mid-point of combustion portion 24, and the in 
teriors of portions 24 and 26 are in communi 
cation. With each other. The ends of combustion 
portion 24 are closed by end plates 28 and 30. 
Injectors f2 and f4 are carried by end plates 28 
and 30 respectively, and are centrally located 
thereon so that each of them injects its respec 
tive liquid propellant component generally axially 
of combustion portion 24 in a manner to be sub 
Sequently described more fully. 
The propellant components preferably em 

ployed in the jet motor of the present invention 
are of the type which are spontaneously com 
bustible upon coming in contact with each other, 
as for example, an acid type oxidant, and furfural 
alcohol. It is desirable, in order to obtain the 
maximum amount of thrust from a combustion 
chamber of any given size, to place as large a 
charge of propellant as is consistent with the 
design bursting strength of combustion portion 
24 in Said portion 24 before combustion starts and 
generates a pressure in chamber 0 which will 
close injectors 2 and f4 and prevent any more 
propellant from entering combustion portion 24 
during that particular cycle. Injectors 2 and 4 
are so constructed, and So arranged in com 
bustion portion 24, that each of them can intro 
duce a relatively large charge of propellant coin 
ponent, each charge being of correct volume, into 
said combustion portion 24 before said compo 
nents react with each other. 

Injector 2 comprises a hollow cylindrical 
nozzle 32 having a valve Supporting spider 34 
located interiorly thereof. A valve 29, compris 
ing a valve stem 38 slidably journaled in spider 
34, and a tapered valve head 36 carried by said 
valve stem 38, is mounted in nozzle 32 and adapt 
ed to open into combustion portion 24. A spring 
40 mounted on valve stem 38, engages spider 34, 
and Washer 42 carried by valve stem 38, to nor 
mally hold valve head 36 seated against tapered 
Surface 44 to close nozzle 32. Injector 4 is sub 
stantially identical to injector 2 except for the 
degree of taper of its valve head 36 and tapered 
surface 44. 

injectors 2 and 4 may be connected to con 
duits 6 and 8 respectively by any desired lineans. 
A conventional bolt and flange connection is dis 
closed in the drawing. Conduits 6 and i8 are 
connected to sources of supply of fluid propellant 
components, as for example, conduit f6 may be 
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attached to a pump, or other means, adapted to 
supply an acid type oxidant under pressure, and 
conduit 8 may be attached to a pump, or other 
means, adapted to supply furfural alcohol under 
pressure. The resistance of springs 40 is such 
that when the pressure in chamber () is low, as 
when said chamber has substantially completed 
the exhaust portion of one cycle, the pressure of 
the fuel components will simultaneously open 
valves 20 and permit said components to enter 
combustion portion 24 of chamber C. As Soon 
as the propellant starts to burn the pressure 
immediately rises in chamber 10 and causes valves 
20 to close and remain closed until the pressure 
in said chamber 0 is again reduced. 
The tapered surface 34 of injector 2 and the 

taper of valve head 36 makes such an angle with 

0 

5. 

the center line of combustion portion 24 that the 
liquid propellant component supplied by conduit 
f6 is injected into said combustion portion 24 
in the form of a relatively widely diverging cone, 
indicated by, dotted lines 46, that approaches the 
cylindrical wall of combustion portion 26 adja 
cent... the opposite.end thereof. The tapered sui 
face 44 of injector 4, and the taper of its valve 
head 36, makes such an angle with the Center line 
of.combustion portion. 24 that the liquid propel 
lant component, supplied by conduit S is injected 
into said: combustion. portion 24 in the form of 
a slightly diverging. Cone, indicated by dotted lines 
48, that contacts the propellant component cone 
injected by injector. 2.-adjacent to said injector 
2. It will, therefore, be seen that a stream or 
cone of propellant substantially the length of 
combustion portion 24 is injected into Said Con 
bustion portion 24 by each of the two injectors 
before said.streams, or cones contact each other 
and ignition...takes place... It is thus possible to 
introduce, substantially twice the volume of pro 
pellant into chamber 9 that would be possible if 
both injectors injected identical cones of propel 
lant. . This larger volume results in rapid CO2n 
bustion of the propellant components and Very 
high-thrust in sproportion to the size of the jet 
motor. 
The frequency of the cycles of each combustion 

chamber to of the jet motor of the present inven 
tion is a function of the distance between in 
jectors 2 and 4, the size and shape of Cornbus 
tion portion, 24.and the ignition lag of the pi'Opel 
lant combination used. Increasing the size of 
chamber. O.Will decrease the frequency, and lo 
cating injectors, 2 and 4 closer together will 
increase the frequency...but will reduce the thrust 
of each cycle because of the Smaller charge in 
jected. 
- Fig. 3 is a curve that illustrates the mainner 
in which the pressure-in one chamber Will 
fluctuate as the cycle repeats itself. Inasmuch 
as the frequency is quite high, the rapid building 
up of a pressure in combustion portion 24 and 
the rapid exhausting of that pressure through 
exhaust portion. 26, to obtain and utilize a thrust 
from said pressure, results in an intense vibra 
tion. The present invention contemplates the 
'use of the above described chambers 3, placed 
side by side, as illustrated in Fig. 2, and rigidly 
fastened in that side by side relationship, as by 

* Welding or riveting or any other Suitable in eans. 
The two chambers in their side by side relation 
ship fire alternately by reason of the coupling 
provided by the alternate exhaust gas compres 
'sion waves from each chamber 9. The alternate 
firing of two combustion chambers results in a 
total pressure fluctuation considerably less than 
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4. 
the pressure fluctuation of one chamber firing 
alone. The pressure fiuctuation of two alter 
nately firing chambers is shown by solid line T in 
Fig. 4, where the curves shown in dotted line 
represent alternate pressure fluctuations similar 
to those shown in Fig. 3. It will thus be apparent 
to those skilled in the art that a jet motor having 
two combustion chambers firing alternately will 
have a total vibration that is much less than 
the vibration of a similar motor having only one 
chamber. 
Since certain changes may be made in the above 

apparatus without departing from the scope of 
the invention herein involved, it is intended that 
all matter-contained in the above description or 
shown in the accompanying drawing shall be 
interpreted as illustrative and not in a limiting 
SeSe. 
What is claimed is: 
1. In a jet motor, utilizing a plurality of fluid 

propellant components which ignite Spontane 
ously upon contact with each other to obtain a 
propulsive thrust from the resulting combustion 
the combination of a T-shaped Conibustion cham 
ber having a combustion portion and an exhaust 
portion midway thereof and normal thereto, an 
injector in one side of said combustion portion, 
a normally closed spring loaded valve with a 
frusto-conical head associated with said injector 
and serving as a closure therefore and adapted 
to open into said combustion portion when the 
pressure in said injector exceeds the pressure in 
said combustion portion, said injector being 
adapted to inject a fluid propellant component 
into and substantially acroSS said combustion. 
portion in the shape of a diverging cone when 
said valve is open, a second injector in the oppo 
site side of said combustion portion, said second 
injector being located across said combustion 
portion and opposite said first mentioned injector, 
a normally closed spring loaded valve with a 
frusto-conical head associated with said second 
injector and Serving as a closure therefore and 
adapted to open into said combustion portion at 
Substantially the same time that said first men 
tioned valve opens, said frusto-conical heads hav 
ing. different half angles, said second mentioned 
injector being adapted to inject a second fluid 
propellant, component substantially across said 
combustion portion and inside of said diverging 
cone when said valves are open, whereby said 
Second propellant. Component first contacts said 
first mentioned propellant component adjacent 
Said first mentioned injector. 

2. In a jet propulsion device adapted to employ 
a liquid propellant made up of a plurality of com 
ponents which ignite spontaneously upon contact 
With each other, the combination of a combustion 
chainber including a closed ended, elongated com 
bustion Section and an exhaust section opening 
into Said combustion section intermediate the 
ends thereof, said exhaust section having an out 
let opening of fixed cross section throughout the 
Operating cycle of the propulsion device, substan 
tially unrestricted conduit means opening into the 
Opposed ends of Said combustion section adapted 
to Supply said components to said combustion 
Section for spontaneous ignition therein, and 
Valve means in the combustion section ends of 
Said conduit means biased to shut off flow out of 
Said ends. When the pressure in said combustion 
section approaches the pressure in said conduit 
means, Said valve. means including shaped sur 
faces differentially, inclined relative. to the longi 
studinal axis, of Said combustion section forming 
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the components supplied into said combustion 
section into diverging cones of different slopesin 
tersecting adjacent one end of said combustion 
section. . 

3. In a jet propulsion device adapted to employ 
a liquid propellant made up of a plurality of com 
ponents which ignite spontaneously upon contact 
With each other, the combination of a T-shaped 
chamber having a combustion Section and an ex 
haust section midway thereof and normal thereto, 
said exhaust section provided with an outlet open 
ing of fixed cross section throughout the opera 
tion cycle of the propulsion device, means at each 
end of Said combustion section for intermittently 
admitting the components of the liquid propel 
lant into said combustion section, each of said 
component admitting means including a substan 
tially unrestricted conduit opening into said com 
bustion section and a valve controlling the flow 
Out of Said Conduit, said valve biased to close 
said conduit when the pressure in said combus 
tion chamber approaches the pressure in said con 

6 
duit, said component admitting means being in 
opposed relation. Whereby said components im 
pinge each other as they are admitted into said 
combustion chamber. 

5 LOGAN L. DREBELBS. 
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