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UNITED STATES 

1,847,569 

PATENT OFFICE 
JOHN F. HERMANN, OF HAvANA, ILLINoIs 

INTERNAL COMBUSTION ENGINE 
Application filed December 4, 1929. serial No. 41,567. 

This invention relates to new and useful 
improvements in the art known as internal 
combustion engines and more particularly to 
a novel engine of the radial cylinder type. 
The principal object of this invention is to 
provide an engine of such construction as to 
eliminate the use of fuel intake and exhaust 
ports for each cylinder. 
Another important object of the invention 

is to provide a novel control for regulating 
the mixture of air and gas. 
After referring to the following'specifica 

tion and claims, other important objects and 
advantages of the invention will readily be 
come apparent. 
In the drawings: 
Figure 1 represents a vertical sectional view through the improved engine. 
Figure 2 represents a vertical sectional 

view taken longitudinally through the engine 
and showing the controlling details thereof. 

Figure 3 represents a cross sectional view, 
through a pair of the parallel cylinders. 

Figure 4 represents a horizontal sectional 
view taken substantially on the line 4-4 of 
Figure 2. - - 
Figure 5 represents a fragmentary ver 

tical sectional view, through a modified form 
of the invention. 

Figure 6 represents a cross-sectional view 
of a pair of parallel cylinders of the modified 
engine construction. 

Figure 7 represents a fragmentary side 
elevation of the crankshaft for the preferied 
form of the invention. - - - 

Figure 8 is a cross sectional view through 
the crank shaft. 

Referring to the drawings wherein like 
numerals designate like parts, it will be seen 
that the improved engine includes a housing 
5, from which radiates the dual cylinder con 
struction 6: As is clearly shown in Figure 
3, each dual cylinder construction consists 
of a block bored for two cylinders 7-7. Be 
tween the cylinderbores is a partition 8 and 
at the upper portion of the partition wall is 
a pair of ports 9-9. Each cylinder is pro 
vided with a head having a threaded opening 

50 11 therein for receiving the sparkplug, while circumferentially disposed around the cylin 

der construction are the cooling fins 12. A. 
piston 13 is operable within each, cylinder 
bore. 
In Figure 2, the drive shaft is denoted by 

the numeral I4 and extends from one side E5 
of the crank 15 through the bearings 16 and 
1. The opposite end of the crank has the 
pintle 18 projecting therefrom and through 
a bearing construction 19. 
The bearings 16 and 19 are in the sicle walls 60 

of the housing 5, while the bearing 17 is 
located at the outer end of the housing 20, 
which projects laterally from the housing 5 
and co-axially with respect thereto. As is 
shown in Figure 2, the drive shaft 14 has a 65 
collar 21 thereon aid this is för intérposition 
between the bearing construction 17 and the 
packing plate 22 which is secured to the outer 
end of the housing 20 by screws 23. 
Mounted upon the housing 20 is a 'super- 70 

charger 24, the shaft of which extends down 
wardly toward the drive shaft 14 and is de 
noted by the numeral 25. The shaft 25 is 
operatively connected to the drive shaft 14 
by the bevelled gears 26 and 27, The sleeves 75 
28 and 29 on the drive shaft space the gear 27 
from the bearing construction 17 and 16 and 
so that the same will be maintained in the proper meshed engagement with the gear 26. 
A conduit 24 extends from the supercharger 80 
24, to communicate with the channéF:38, 
while fuel travels through the channel 39. 
As is clearly shown in Figure 2, the sec. 

tional view is taken through the master rods 
30 which are pivotally connected to the pis- 85 
tons 13 at their outer end and rigidly to the 
annular members 31 on the crankpin 32. 
The circumferential shoulder 33 at the inter mediacy of the crank pin spaces the annular 
members 31 apart. The annular member 31 90 is provided at circumferentially spaced inter 
vais with pairs of apértured ears 341-34; for 
receiving the inner ends of the connecting rods 35 of the remaining pistons. 
Again referring to Figure 2, it willbé seen 95 

that the sides of the housing 15 opposite 
from the supercharger 24 is provided with an 
enlarged opening 35, which is to be closed 
by the circilar plate 36. An annular ril 537 
is provided on the inner side of the plate for 100 
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engagement within the opening 35, to pre 
vent vertical displacement of the plate, while 
additional means may be provided for secur 
ing the plates against outward movement. 
A pair of annular passageways 38 and 39 are 
provided on the outer side of the plate 36. 
A vertically disposed tubular construction 
40 is provided with an upper and a lower 
internal groove way 41 and 42, respectively. 
The tubular construction 40 at each groove 
way has a port 43 communicating with the 
corresponding annular passageways 38 or 
39. A casing 44 of hemi-spherical shape 
protrudes outwardly from the plate 36 and 
has a shaft 48 journaled horizontally there 
through. - 

Slidably mounted on the pin 18 is a cam 46, 
and connecting the cam with the shaft 48 is 
a yoke 47. The inclined surface 46 of the 
cam is disposed upwardly and the cam is 
maintained in the position shown in Figure 2, 
by the tension of the coiled spring 49. 

Wertically slidable within the tubular con 
struction 40 is a valve unit 50 which includes 
a tubular body open at its upper end and 
closed at its lower end 51. The closed bot 
tom portion 51 is provided with a suitable 
packing, while the tubular portion of the 
valve unit 50 is provided with openings 52, 
registerable with the lower port of irrigat 
ing opening 43. A leg 53 depends from the 
closed lower end of the unit 50 and is bi 
furcated at its lower end to receive the roller 
54. A spring 55 serves to draw the valve 
unit 50 downwardly upon the release of the 
cam 46, and as noted in Figure 2, the lever 56 
is employed for actuating the aforementioned 
shaft 4S. Thus it will be seen that when start 
ing the engine, with the cam 46 in the posi 
tion shown in Fig. 2, the valve 50 will be fully 
connecting the intake pipe with the gas pas 
sageway 39. The burnt gases of the cylin 
ders are received through the exhaust port 
57. The lever 56 may be actuated to actuate 
the valve 50 to permit air to enter from the 
passageway 38, to mix with the intake gas. 
Obviously, by shifting the lever 47, the posi 
tion of the cam can be adjusted to vary its 
effect on the valve. 

In Figure 5 of the drawings, the modified 
form of the engine is shown wherein the cylin 
ders 7-7. (see Figure6) of each cylinder 
block 6 are raised in offset relation with re 
spect to the drive shaft. 
Thus the width of the engine may be mini 

mized to reduce the space necessary in which 
to mount the same. In this form of the in 
vention, the master connecting rod is denoted 
by numeral 30' and connects with the crank 
shaft 15 in the manner shown. As is shown 
in Figure 8, in order to compensate for the 
alined relation of the pistons of the form 
shown in Fig. 1, the crank shaft 15 is pro 
vided with one crank 16’, through which the 
pistons of one radial group are connected, 

i,847,560 

while the crank pin 17' is offset on the crank 
shaft in proportion to the offset relation of 
the cylinders and to this end are connected 
the pistons in the cylinders of the other ra 
dial group of cylinders. The angular degree 
of offset between the pins 16 and 17 is gov 
erned by the offset disposition of the cylin 
ders 7-7. Otherwise the construction of 
the engine, in Figure 5, is the same as the 
preferred form of the invention, the sole 
factor in the modification being the com 
pactness of construction and the novel fea 
tures of the engine construction necessary 
to accomplish this factor. 
While the fol'egoing specification has been 

in detail, setting forth each specific part, it 
is to be understood that in the manufacture 
of this novel engine construction, various 
changes in the shape, size and materials may 
be resorted to, without departing from the 
spirit and scope of the invention as claimed 
hereinafter. 
What is claimed as new is: 
1. An internal combustion engine compris 

ing a plurality of radial cylinders, pistons op 
erable in the cylinders, a crankshaft through 
which the pistons are connected, a drive 
shaft, a supercharger driven by the drive 
shaft, an air conduit in communication with 
the supercharger, a fuel conduit, a mixing 
chamber in communication with the said con 
duit, a valve operable in the mixing cham 
ber for regulating the mixture of air and 
gas, and a pipeline communicating the mix 
ing chamber with the said cylinders, said 
valve being provided with a depending mem 
ber, a cam for engagement with the depend 
ing member, and manual means for actuating 
the cam for shifting the valve to regulate the 
said mixture. 

2. An internal combustion engine compris 
ing a plurality of radial cylinders, pistons op 
erable in the cylinders, a crank shaft through 
which the pistons are connected, a drive shaft, 
a Supercharger driven by the drive shaft, an 
air conduit in communication with the super 
charger, a fuel conduit, a mixing chamber in 
communication with the said conduit, a valve 
operable in the mixing chamber for regulat 
ing the mixture of air and gas, and a pipe 
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line communicating the mixing chamber with 
the said cylinders, said valve being provided 
with a depending member, a cam for engage 
ment with the depending member, and man 
ual means for actuating the cam for shifting 
the valve to regulate the said mixture, and 
spring means for normally maintaining the 
cam in full communication with the gas con 
duit. - . . . . 

In testimony whereof I affix my signature. 
JOHN F. HERMANN. 
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