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UNITED STATES PATENT OFFICE. 
JOHAN MATHIAS KAREL PENNINK, OF HAARLEM, NETHERLANDS. 

HGH AND LOW PRESSURE GAS GENERATOR. 

SPECIFICATION forming part of Letters Patent No. 550,526, dated November 26, 1895. 
Application fied March 13, 1895, 

To all whom, it may concern: 
Beit known that I, JOHAN MATHIASKAREL 

PENNINK, a citizen of the Kingdom of the 
Netherlands, residing at Haarlem, in the 
Netherlands, have invented a new and useful 
High and Low Pressure Gas- Generator, of 
which the following is a specification. 
My invention relates to an apparatus into 

which compressed explosive mixture, say, of 
combustible gas and air or a similar mixture 
is continually fed, whereupon the mixture is 
successively exploded in certain chambers of 
revolving drums and the explosion products 
escape partly into a first line of pipes and 
partly into a second line of piping. The pro 
ducts of the explosion being nearly continu 
ally discharged into the said two pipe sys 
tems, a stream of high-pressure gas is ob 
tained by the first pipe-line and a stream of 
low-pressure gas by the second pipe-line. 
These two kinds of gas are separately con 
ducted in a similar manner as steam or com 
pressed-air to Sundry engines, injectors, and 
so on, for the purpose of driving or acting 
the same. I attain this object by the mech 
anism illustrated by the accompanying six 
sheets of drawings, of which 
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Figure 1 is a vertical longitudinal section 
of the apparatus, taken in-the plane of the 
line m n in Fig. 8; Fig. 2, a horizontal section 
taken in the plane of the line O p in Fig. 1; 
Fig. 3, a vertical cross-section on the line g r 
in Fig. 1; Fig. 4, a vertical cross-section on 
the line St in Fig. 1; Fig. 5, a vertical cross 
section on the line at v in Fig. 1; Fig. 6, a 
vertical cross-section on the line vac in Fig. 
1; Fig. 7, a vertical longitudinal section, the 
middle part of which is taken in the plane of 
the line / 2 in Fig. 3 and the end parts in the 
plane of the line m n in Fig. 8. Fig. 8 is a 
top view of the apparatus. 
Similar letters refer to similar parts through 

out the several views. 
The box B, erected on the ground plate A, 

is filled up with Water or some suitable fluid 
and serves as a cooler. The cold fluid enters 
the box at B', and the warmed fluid leaves it 
at B. 

Inside the box B is the casing F, having an 
inlet-piece G., forming a gas-receptacle, three 
outlet-pieces MNO, and on both sides annu 
lar faces F, Fig. 4, cast on. As Figs. 1 to 4 
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show, the casing F has spaces or cavities to 
allow of the cooling-fluid flowing through. 
The annular faces FF have lengthy open 
ings G*M*N* O°, Fig. 4, communicating with 
the inlet and outlet pieces G. MNO, the said 
openings being set at certain angles (here 
ninety degrees) to each other. At the casing 
Fis also arranged the piece H, the cavity IX of 
which serves as an igniting-chamber. In each 
annular face Fan opening K’, Figs. 4 and 7, 
is made, which is at a different distance from 
the center than the openings G*M*N*Oand 
leads into the igniting-chamber K. Into the 
piece H, Fig. 3, the tap H", with the embedded 
igniting-wires II", is introduced. 
A suitable arrangementin any of the known 

manners is provided for, whereby electrical 
sparks are kept passing over at the ends of 
the igniting-wires II in the chamber K. 
This chamber at the same time communicates 
with the outlet-piece O by means of a narrow 
pipe K, the purpose of which will be ex 
plained later on. For draining off any oil or 
grease that may get into the chamber K the 
pipe L is employed. 
The box B is provided with suitable bear 

ings C and D for the shaft T, the one bear 
ing, D, being supported by the stuffing-box.E. 
The shaft T is to be driven from some en 
gine, pulley, gear-wheel, or other source, and 
its speed should be determined by trials or experiment. 
On the shaft T are mounted on both sides. 

of the casing F the two drums PP, which can 
be shifted lengthwise and are obliged by the 
feathers TT to partake in the revolution of 
the shaft T. They are pressed against the 
faces FF of the casing F by means of the 
springs U U. The several flat pieces of the 
springs U U are kept together in the center 
by the locks W V, each secured and pressed 
forward on the shaft T by two nuts W. W. 
The ends of the springs U U are placed be 
tween suitable projections PP, Fig. 6, on 
the drums PP to prevent them from shifting. 
Each drum P is provided externally with 

annular ribs P, Figs. 1 and 5, to increase 
thereby its cooling-surface. The drum P is 
internally divided by the partition-walls P 
P, Fig. 5, into the two gas-chambers Q R. 
and the two cooling-spaces S. S. The latter 
communicate with the spaces of the casing F 
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by means of the openings S'S' and with the 
outside by the openings S*S*S* S, Figs. 1, 2, 
and 6. Thus the cooling-fluid is allowed to 
enter the cooling-spaces SS, during the revo 
lution of the drums P, through the openings 
SS and to leave at those S. At the face 
touching the casing Feach drum P is pro 
vided with openings Q and R°, leading into 
the gas - chambers Q and R, respectively. 
These openings Q and R* correspond to those 
G*M*N* O° at the casing F, and are increased 
by the curved cuts Q' R', Fig. 5, of such a 
shape that these correspond more or less to 
the openings IX, Fig. 4, leading into the ig 
niting-chamber K, as is indicated by the dot 
ted lines in Fig. 4. The two drums Pare so 
placed on the shaft T that their partition 
walls PP are at right angles to each other. 
Then the openings QR° of the one drum are 
at an angle of ninety degrees to those of the 
other drum, as Figs. 1 and 2 show. 
The apparatus is worked in the following 

manner: In some compressor of any kind a 
mixture of combustible gas and air or another 
explosive mixture is compressed up to a cer 
tain pressure-say three or four atmospheres. 
The compressed mixture is then conducted 

to the apparatus by means of the piping G', 
Fig. 3, and enters the inlet-piece G. For the 
sake of clearness only the gas-chamber Q of 
the left drum P, Fig. 1, is now taken into 
consideration. When during the revolution 
of the drum P the opening Q comes over 
that G', Figs. 4 and 5, at the casing F, the 
gas-chamber Q is filled up with compressed 
explosive mixture from the inlet-piece G. 
The drum P, moving on, the communication 
between the chamber Q and the piece G is 
intercepted and the curved cut Q" of the 
opening Q comes now over the opening K, 
Fig. 4. In this moment some of the mixture 
escapes from the chamber Q into the ignit 
ing-chamber K and is there ignited by the 
electrical sparks, when an explosion will oc 
cur. Then the products will have a very 
high pressure-say ten or fifteen atmospheres. 
As the drum P is revolving further, the com 
munication between the chamber Q and the 
igniting-chamber K is soon intercepted and 
that between the chamber Q and the first 
outlet-piece M established. Then a part of 
the explosion products will be discharged 
from the chamber Q into the piece M and 
the adjoining piping M until the communi 
cation is again intercepted. Soon after this 
the opening Q of the drum comes over that 
N°, Fig. 4, of the casing F, when the other 
part of the explosion products will be dis 
charged into the second outlet-piece N and 
the adjoining piping N' until the communi 
cation between the chamber Q and the piece 
N is interrupted. Afterward the said open 
ing Q, Fig. 4, comes over that O of the 
third outlet-piece O, when the rest of the ex 
plosion products is exhausted from the cham 
ber Q into that piece O and its piping O'. 
When the drum again attains its original po 

550,526 
sition, the whole of the described occur 
rences will be repeated during the follow 
ing revolution, The same is the case with 
respect to the other gas-chamber R of the 
drum P and also to the two chambers Q. R. of 
the other drum. Thus during a revolution 
of the shaft T the compressed explosive mix 
ture is admitted successively into the four 
drum-chambers and there exploded, where 
upon the explosion products are discharged 
from each chamber, one after the other, so 
that a nearly uninterrupted supply of high 
pressure gas is obtained by the main pipe M” 
and equally a nearly uninterrupted supply of 
low-pressure gas by the othermainpipe N'. To 
equalize the pressure of these two gas streams, 
they may be first passed through suitable 
spacious vessels and the like ere they are led 
off to their destinations. The pressure in 
side the igniting-chamber K being very high 
(ten or fifteen atmospheres) after each ex 
plosion requires to be reduced in order to 
enable some of the compressed mixture (of, 
say, three or four atmospheres) from the fol 
lowing drum-chamber to enter the igniting 
chamber K. For this reason the above-men 
tioned narrow pipe K" is inserted between 
the igniting-chamber K and the outlet-piece 
O to enable the explosion products in the 
chamber K to at once escape. 
Where it is preferred, a clack or other valve 

may be inserted between the inlet-piece G. 
and the piping G", Fig. 3, to prevent explo 
sion products from entering this piping and 
mixing With the compressed explosive mix 
ture. 
The drums PP are shown with two gas 

chambers QR and one opening Q or R. lead 
ing to each of same. Where it is so preferred, 
however, the number of the drum-chambers 
and of the openings leading to them may be 
altered. 
The openings G*M*N* O° at the casing F 

are shown to be alike and set at right angles 
to each other. They may, however, be made 
of different sizes and therefore set at angles 
different from ninety degrees. In this man 
ner it is possible to secure, for example, a 
greater supply of high-pressure gas than that 
of low-pressure gas, and vice versa. The con 
struction of the cooling-boxB may be altered 
to suit the ground-plate A, the shaft T, and 
the joints of the pipes. The narrow pipe IK 
may be provided with a cock or valve to regu 
late the emission of the explosion products 
from the igniting-chamber IK. 

Having fully described my invention, Ide 
clare that what I claim, and desire to secure 
by Letters Patent, is 

1. The combination, with a gas receptacle, 
and an igniting chamber, of a plurality of out 
let pipes, and means for conducting gas from 
the receptacle to the igniting chamber and 
thence to each of the outlet pipes in succes 
sion, substantially as set forth. 

2. The combination, with a gas receptacle, 
and an igniting chamber, of an outlet pipe, 
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and a rotary device for conducting gas from 
the receptacle to the igniting chamber and 
thence to each of the outlet pipes, substan 
tially as set forth. 

3. The combination, with a gas receptacle, 
and an igniting chamber, of a plurality of out 
let pipes, and a rotary device for conducting 
gas from the receptacle to the igniting cham 
ber and thence to each of the outlet pipes in 
succession, substantially as set forth. 

4. The combination, With a gas receptacle, 
and an igniting chamber, of an outlet pipe, 
and a series of rotating devices for conduct 
ing gas from the receptacle to the igniting 
chamber and thence to the outlet pipe, where 
by an intermittent stream of ignited gas is 
introduced into the outlet pipe, substantially 
as set forth. 

5. The combination, With a gas receptacle, 
and an igniting chamber, of a plurality of out 
let pipes, and a series of rotating devices for 
conducting gas from the receptacle to the ig 
niting chamber and thence to the outlet pipes 
in succession, Whereby an intermittent stream 
of ignited gas is introduced into the pipes, 
that entering each pipe being at a different 
pressure from that in the other pipes, sub 
stantially as set forth. 

6. The combination, With a centrally-ar 
ranged gas receptacle having lateral open 
ings, of a pair of rotary drums arranged one 
on each side of said gas receptacle and pro 
vided with openings arranged to register in 
termittently with the lateral openings in the 
gas receptacle, an Outlet pipe arranged to reg 
ister intermittently with the openings in the 
drums, and means for igniting the gas as the 
drums rotate, substantially as set forth. 

7. The combination, with a centrally-ar 
ranged gas receptacle having lateral open 
ings, and a pair of rotary drums provided 
with openings arranged to register intermit 
tently with the lateral openings in the recep 
tacle, of an igniting device, and a plurality of 
outlet pipes arranged in the path of the open 
ings in the drums, substantially as set forth. 

8. The combination, with a centrally-ar 
ranged gas receptacle, having lateral open 
ings, a pair of drums arranged one on each 
side of said receptacle and also provided with 
openings arranged to register intermittently 
with the lateral openings in the receptacle, 
and a rotary shaft on which both drums are 
mounted, of an igniting device, and an outlet 
pipe arranged in the path of the openings in 
the drums, and means for cooling the drums, 
substantially as set forth. 

9. The combination, with a gas receptacle, 
and a drum arranged on One side of the re 
ceptacle, of a shaft on which the drum is 
mounted, and means for yieldingly holding 
the drum against the gas receptacle, sub 
stantially as set forth. - 

10. The combination, With a gas receptacle, 
and a drum arranged on one side of the re 
ceptacle, of a shaft on which the drum is 
mounted, a nut threaded onto the shaft, and 

a spring arranged between the nut and drum, 
whereby the latter is adjustably and yield 
ingly held in contact with the gas receptacle, 
Substantially as set forth. 

II. The combination, with a central casing 
having a gas receiving chamber, and a cool 
ing chamber provided with an opening, of a 
rotary drum provided with a hollow partition, 
and an Opening adapted to register with the 
opening leading to the cooling chamber, 
whereby the cavity in the partition is put in 
communication with the cooling chamber, 
Substantially as set forth. 

12. The combination, with a central casing 
having a gas-receiving chamber, and a cool 
ing chamber provided with an opening, of a 
rotary drum having a hollow partition pro 
vided with an opening arranged to register 
With the opening leading to the cooling cham 
ber and with an opening extending outward, 
and a tank in which the drum and central 
casing are located, said tank being arranged 
to contain a cooling liquid, substantially as 
set forth. 

13. In a high and low pressure gas genera 
tor, the combination of a casing F having suit 
able pieces G. MNO and openings in the faces 
F for admitting compressed explosive mix 
ture and discharging exploded high pressure 
gas, low pressure gas and rest of explosion 
products, with a shaft T driven from some 
source, two drums P on both sides of said cas 
ing F and mounted on said shaft T, having 
chambers with openings for receiving com 
pressed explosive mixture and discharging 
same exploded, springs Upressing said drums 
P against the faces F of said casing F, an ig 
niting chamber Kwith two wires II' to ignite 
the mixture in said drums by means of elec 
trical sparks, a narrow pipe K for letting off 
the explosion products from said igniting 
chamber and a cooling box B inclosing said 
casing F and said drums P, substantially as 
set forth. 

14. In a high and low pressure gas genera 
tor, the combination of a casing F having an 
inletpiece Gforcompressed explosive mixture 
and three outlet pieces MNO for high press 
ure gas, low pressure gas and rest of explo 
sion products respectively, also annular faces 
F" on both sides with openings G*M*N* O' 
leading into said inlet and outlet pieces, with 
a shaft T, two drums P on said shaft T and 
on both sides of said casing F, the said drums 
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being internally divided into chambers Q R 
and provided with openings Q R. leading 
thereto, the said openings QR correspond 
ing to those at said casing F and being in 
creased by curved cuts Q' R' and an igniting 
chamber K, arranged between said inlet piece 
and first of said outlet pieces, the said annu 
lar faces F of said casing F having each an 
opening Kleading into said igniting cham 
ber K and corresponding to said curved cuts 
Q'R' of said openings QR at said drums P, 
substantially as described and set forth. 

15. In a high and low pressure gas genera 
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discharging same exploded, springs U press 
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tor, the combination of a casing F having suit 
able pieces G. MNO and openings in the faces 
F for admitting compressed explosive mix 
ture and discharging exploded high pressure 
gas, low pressure gas and rest of explosion 
products, with a shaft T driven from some 
source, two externally ribbed drums P on both 
sides of said casing F and mounted movable 
on said shaft T and partaking in its revolu 
tion, having chambers with openings for re 
ceiving compressed explosive mixture and 

ing said drums P against the faces F of said 
casing F, and a cooling box B inclosing said 
casing F and said drums P, substantially as 
set forth. 

16. In a high and low pressure gas genera 
tor, the combination of a casing F having suit 
able pieces G M N O and openings in the an 
nular faces F for admitting compressed ex 
plosive mixture and discharging exploded 
high pressure gas, low pressure gas and rest 

of explosion products respectively, two drums 
P on both sides of said casing F, having cham 
bers with openings for receiving compressed 
explosive mixture and discharging same ex 
ploded, an igniting chamber K, the annular 
faces F of said casing F having each an open 
ing Kleading into said igniting chamber K 
and corresponding to curved cuts Q'R' at the 
openings of said drums P, two wires II in 
troduced into said igniting chamber K to ig 
nite the mixture in said drums P by means 
of electrical sparks and a narrow pipe K'for 
letting off the explosion products from said 
igniting chamber K, substantially as set forth. 
In testimony that I claim the foregoing as 

my invention I have signed my name in pres 
ence of two subscribing witnesses. 

JOHAN MATHIAS KAREI, PENNINK, 

Witnesses: 
JEAN ALSTORPHIUS v ON HERNER, 
AUGUST SIEGFRIED DOCA. 
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