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 UNITED STATES PATENT OFFICE

JOHN F. BERMANN, OF HAVANA, ILLINOIS

INTERNATL COMBUSTION ENGINE

Application fléd December 4, 1925, Serial No. 411567,

This invention relates to new and useful
Improverients in the art known as internal
combustion engifies and'more particularly to
a novel engine of the radial eylinder type.
The- principal object of this mvention is to
provide an engine of such -construction as to
eliminate the use of fuel intake and:éxlyavst
ports for each cylinder.

Another-important objeet of the invention
is t6: provide a novel control: for regulating
theé mixture of air'and gas, ' o

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: s ;

Figuré 1 répresents a vertical sectional view
through the improved engine.

Figure 2 réprésents a vertical: sectional
view taken longitudinally through the engine
and’ showing' the controlling detdils thereof.

Figuré 3 réprésents a cross sectional view,
through a pair of the parillel cylinders.

Figure 4 réprésents-a horizontal sectional
view taken substantially on the line 4—4 of
Figure 2. | ,

Figure b represents’ a fragmentary ver-
tical sectional view, through a modified form
of the invention.

Figuire 6 represents a cross sectional view
of a pair of parallel cylinders of the modified
engine coristruction. o

Figure 7 represents a fragmentary side
elevation of the crank shaft for the preferied
form of the invention.: 7 5

Figure 8 is a cross sectiondl view through
the crank' shaft; ‘ : ; -

Referring to the drawings wherein like
numerdls designate like parts, it will be séen
that the improved engine inc¢ludes s housing
5, from which radiates the'duil ¢ylinder con-
struction 6. As is clearly shown in Figure
8, édch dual cylinder conktruction congists
of a block bored for two cylinders 7—7. Be:
tween' the cylinder boves'is 4 partition- 8 and

- at the uppet 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 spark plug, while
circumferentially disposed around the cylin-

der construction are the cooling fing'12. A
giston 13 is operable within each': cylifider
ore. : ' :

In Figure 2, the drive shaff is denotéd by
the numeral 14 and extends from one side rj
of the crank 15 through-the bearings 16 ard
17. Thé opposite énd of the crank has thé
pintle 18 projécting therefrom ahid throtigh
a bearing construction 19,

Thebearings 16 and 19 ave in the side walls 6o
of the housing 5, while the bearing 17 is
located at the outér end of the housing 20,
which projects laterally ffom the housing 5
and co-axially with: respect thereto. A is
shown inr Figure 2, the drivée shaff 14 has s 65
collai 21 thereon and this is £67 intérposition
between' the bearing. construetion: 17 ahd the
packing plate 22 which is'secured to thé ovter
end of the housing 20°by sérews 23; .

Mounted upon’ the housing 20'is"a ‘supér- 76
charger 24, the shaft of which extends'down-
wardly-toward thé drive shaft 14 and is de-
noted by the numeral 25 The shaft 25 is
operatively connécted to the drive shaft: 14
by the bevelled gédars 26 and 97, The slesves 75
28 and 29 on the'dvive shaft space the gear 27
from' the bearing constiuction 17 and 16 and
so that the samie will be' maintained in‘ the
propei: meshéd efigageiient with the géar 26.

A coniduit 247 extends from the supercharger 80
24, to comminicate witl the channeé] - 38,
while fuel travéls through the clianngl 39:

As is cledrly shown in Figure 2, the séc-
tional view is taken through' the master rods
30 which'are pivotally connected: to' the pis- 85
tons 13 at their outer énd and rigidly tothe
anntildr meémbers 81 oft the' crank- pin‘ 82.
The circumférential shoulder 33 at the inter-
mediacy of the crank pin spuces thé ahnular
menibers 81 apart. The anhular member 31 90
is provided at circuniferentially spicsd inter-
vals With' pairs of dpértured sars 3434 for
receiving' the inner ends of the® connecting
rods 35 of the remaining pistons. =~
- Again referting’ to Figive 2; it wil bé seen 95
that the sides of the hbusing 15" 6ppbsite
from the supercharger 24 is provided: withi'an
enlarged openitig 85, which is o be closed
by the circitlar-plate’36: Am'annular il 37
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 89 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.
“Vertically 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 lJower 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 b5 serves to draw the valve
unit 50 downwardly upon the release of the
cam 46, and as noted in Figure 2, the lever 56
isemployed for actuating the aforementioned
shaft 48, 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 88, 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 Figure 8) 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. Asis 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,
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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 foregoing 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 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 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 pipe line 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
sald mixture. ‘

9. 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
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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