M. E. TOBELER.
EXPLOSIVE ENGINE,
APPLICATION FILED NOV. 27, 1920.

1,438,877, Patented Dec. 12, 1922.

4 SHEETS—SHEET 1.

3F
SFygm s - o2
7
ol 2
|
N S a1
o= =i
(1] / N 1
A /// ' \\ }
53 ' ! 53
F II;. I“ s U’” l ] ‘q L__L_
0_
= - / E6 E ‘ g e
— I — e ~_—~:'_E§ -
= /}‘ ! < —ég =
=5 o |l Bt
/ ' ' & = —
: —
6% 63 i ‘i'. ’
i [. '!ll I o | I’
= "N
N _:[H;‘W ¥ o, if’:ull
N i J :
= _ Y i
S % et B —————= e ——
7 ——H
I 5¢ ‘." 7
_L]_ "‘Ge ) T ! = -,
1Al Ry 5 é
IEE
. e _ ===
=
g gjnoa'r.ﬂoc
o , | 2 ML Tobeders:

9B
] ) °




M. E. TOBELER.
EXPLQSIVE ENGINE.
APPLICATION FILED NOV. 27, 1920.

:]n.uentot

WML Lobeler

4 SHEETS—SHEET 2,

Patented Dec, 12, 1922.

AN
N

%
it i o

PR, .
A ESETTTTOTSG
A0 Y/

b

1,438,877.

Getor ney



M. E. TOBELER.
EXPLOSIVE ENGINE,
APPLICATION FILED NOV. 27, 1920,

1,438,877. | Patented Dec, 12,1922,

4 SHEETS—SHEET 3.




8, E. TOBELER.

EXPLOSIVE ENGINE,
APPLICATION FILED NOV. 27, 1920,

1,438,877. Patented Dec. 12, 1922.

4 SHEETS—SHEET 4,

T £ SFE T

A0S

3 3IAIXIN

A LLRELL SRS W RN

Sksss
020072

Z /lg[fllé?}‘l‘ 2 =2\ ¥ /4 N
A % / ‘ 7 A Ra

AR

R 22,

—

< .
Jnvculot

53
L 7Dbeler:

f“«;‘ lJ

N A Epenoug : ‘




5

10

15

20

25

30

35

40

45

Patented Dec. 12, 1922,

1,438,877

MAX EMIL TOBELER, OF DETROIT, MICHIGAN.

EXPLOSIVE ENGINE.

Application filed November 27, 1920. Serial No. 426,821,

To all whom it may concern:

Be it known that I, Max Earn TosrrLer,
a citizen of the United States, residing at
Detroit, in the county of Wayne and State
of Michigan, have invented certain new and
useful Improvements in an Explosive En-
gine, of which the following is a specifi-
cation. _

This invention relates to improvements
in explosive engines of the two cycle type
and has for its principal object to provide
for the compact assembly of the engine,
gaseous fuel compressor, gaseous fuel dis-
tributing system and arrangement of ex-
haust pipes for conducting the products of
combustion from the engine cylinders.

A further object is the provision of an
improved gaseous fuel compressor of the
rotary type having internal circuitous fuel
conducting passages completely enclosed by
heating chambers through which the ex-
haust products of combustion are conducted
immediately subsequent to their discharge
from the engine cylinders to effectively heat
the incoming fuel mixture and ensure com-
plete vaporization of the liquid fuel.

A still further object resides in the final
utilization of the products of combustion
in the operation of a turbine wheel mounted
upon the crank shaft,

A still further object resides in the close
arrangement of the fuel compressor relative
to the inlet ports of the engine cylinders
whereby to minimize in the loss of heat of
the fuel mixture incident to its passage
from the compressor to the explosion cham-
bers of the engine cylinders.

With these and other objects in view, the
invention consists in certain novel features
of construction as hereinafter shown and

described, and specificially pointed out in

the claims.

In the accompanying drawings:

Figure 1 is a side elevation of the ex-
plosive engine, portions of the exhaust pipes
and turbine casing being shown in section.

Fig. 2 is a front elevation of the engine,
partly in section, the plane of the section
being indicated by the section line 2—2 in
Fig. 1. :

ﬁ’ig. 3 is a vertical longitudinal sectional
view through the rotary compressor dis-
mounted from the cylinders of the engine.

Figure 4 is a transverse vertical sectional

view through the rotary compressor on the

line 4—4 of Fig. 3.

Fig. 5 is a similar view of the rotary
compressor on the line 5—5 of Fig. 3.

Fig. 6 is an interior elevation of ong
of the end plates or cylinder heads of the
cylinder of the rotary compressor removed.

Fig. 7 represents an elevation of one of
the rotary guides for the sliding abutments
of the rotary compressor.

Fig. 8 is a fragmental horizontal sectional
view on the line 8—8 of Fig. 4.

Referring to the drawings in detail,
wherein similar reference numerals desig-
nate corresponding parts throughout the
several views, the numeral 5 indicates the
crank case of the improved engine in which
a crank shaft 7 is journaled having con-
nection with the connecting rods 8 attached
to the pistons 9 reciprocably mounted in the
cylinders 10. In the embodiment of the in-
vention illustrated in the accompanying
drawing, the cylinders are arranged as in
the V-type engines and, if preferred, the
cylinders may be arranged in banks of any
desired number.

The opposed portions of the cylinders 10
are formed with exhaust ports 11 which are
uncovered by the pistons 9 when the latter
approach the limit of their power strokes
permitting the products of combustion to
exhaust from the combustion chambers of
the cylinders. The adjacent portions of the
walls of the cylinders 10 are provided with
inlet ports 12 through which the gaseous
fuel is conducted to the cylinders during
the change of motion of the pistons 9, the
inlet ports 12 having inwardly opening
check valves 13 arranged therein and be-
ing connected with the rotary compressor
designated generally by the numeral 14.

The rotary compressor is of the cylin-
drical type being compactly assembled be-
tween the banks of cylinders 10 and hav-
ing its axis disposed horizontally. The cy-
lindrical body portion of the compressor is
composed of three eccentric spaced walls
namely, the inner wall 15, the intermediate
wall 16 and the outer wall or casing 17.
The chamber 18 between the intermediate
and outer walls' 16 and 17 constitutes a
heating jacket for the inuer chamber 19, a
portion of the products of combustion from
the engine cylinders 10 being conducted to
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the chamber 18 through exhaust branch

.pipes 20 and a port 21 formed in the up-

per portion of the chamber 18. To ensure
thorough circulation of the heated products
or combustion through the chamber 18, a
transverse baffle 22 is interposed between the
walls 16 and 17 at a point adjacent the port
The chamber 18 is also divided by a
circular radiating disposed partition 23 ar-
ranged centrally between the ends of the
rotor cylinder and having a portion there-
of adjacent the baflle 22 cut away as indi-
cated at 24 to permit the heated products
of combustion to enter the portion of the
chamber 18 on the opposite side of the par-
tition 23. Subsequent to circulating about
the terminal portion of the chamber 18 op-
posite the port 21, the products of com-
bustion are finally conducted from the rotor
casing or cylinder by the exhaust pipe 26.
The terminal portions of the inner wall
15 of the rotor cylinder are provided with
elongated inlet ports 27 communicating
with the bore of the cylinder whereas the
medial portion of the inner cylinder wall
15 lying intermediate the ports -27 and
spaced circumferentially therefrom is pro-
vided with an outlet port 28. The chamber
19 is divided by a plurality of equidistant
circular and radially disposed partitions 29
into three circular passages communicating
respectively with the ports 27 and 28.
The terminal passages of the chamber 19
communicate with short pipe sections 30
extending through the outer or heating
chamber 18 and connected with the forked
terminals of an intake manifold 31. The
inlet terminal of the manifold 31 is connec-
ted with a carbureter 32 equipped with a
throttle valve 33 and air intake ports 34
controlled by a frusto-conical valve 35 hav-
ing a sleeve portion 36 connected therewith
and mounted for sliding movement upon
the nozzle 37. A liquid fuel supply pipe
38 is connected with the nozzle 37 and the

" discharge of fuel from the discharge port

of the latter is controlled by a valve 39
mounted internally of the sleeve 86 .and
movable therewith. - As clearly shown in
Fig. 4, portions of  the short pipe sections
30 are extended across the terminal pas-
sages of the inner or fuel conducting pas-
sage 19 for ensuring circulation of the in-
coming gaseous fuel about the end passages
prior to their admission to the rotor inlet

. ports 27.

60

- The stub axles 40 carried by the ter-
minals of the rotor 41 are journaled in bear-
ings 42 provided in the cylinder heads or
end plates 43. The rotor 41 is eccentrically
mounted in the bore of the compressor cyl-
inder 14 and is provided with a diametrical
slot 44 receiving the sliding abutment 45.

. The active edges of the abutment 45 are

65

provided with spring pressed sealing strips
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46 movable across the inlet and outlet ports
27 and 28 of the compressor and over the in-
ner face of the bore of the compressor cyl-
inder whereby suction is created in the por-
tion of the gaseous fuel conducting system
lying intermediate the inlet port 27 and the
carbureter 32 and ejecting the gaseous fuel
under pressura through the outlet port 28
and intermediate passage of the gaseous
fuel connecting chamber 19. As indicated
in Figures 2 and 5, the housings of the check
valves 13 are extended into and communi-
cate with the intermediate passage of the
chamber 19 whereby gaseous fuel is- admit-
ted to the explosive chambers of the cyl-
inders 10 under pressure during operation
of the engine.

Compressor cylinder heads 43 are pro-
vided with circular depressions 48 concen-
tric with the bore of the compressor cyl-
inder and receiving relatively thin circular
disks 49 disposed in spaced concentric re-
lation to the side wall of the cavities formed
by the depressions 49. thereby defining cir-
cular channels 50 in which the guide roll-
ers 51 secured to the terminals of the abut-
ments 45 travel. By so arranging the roll-
ers 51 to travel in the circular channels 50,
the sealing strips 46 of the abutment are
maintained in sliding contact with the wall
of the bore of the compressor cylinder.
Supplemental guide disks 52 having op-
posed radial slots 53 are interposed be-
tween the compressor cylinder 14 and its
heads 48 and are connected with the ter-
minals of the rotor 41 by pins 54. Ad-
ditional guide rollers 55 arranged adjacent
the rollers 50 are mounted to travel in the
slots 53 of the supplemental guide disks
52 whereby the sliding abutment is main-
tained in diametrical position relative to
the rotor 41. '

One of the stub shafts 40 of the rotor is
extended extériorly of the compressor cyl-
inder 14 and is provided with a gear wheel
56 receiving the drive chain 57 which also
extends over a similar gear wheel secured

-upon the crank shaft 7 of the explosive en-

gine, whereby rotary movement of the crank
shaft during operation of the explosive en-
gine is transmitted to the rotor 41 of the
gaseous fuel compressor 14. .
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The exhaust ports 11 in each bank of "

cylinders 10 communicate with an exhaust
manifold 58 which extends alongside of the
banks of cylinders and which communicates

120

with the branch exhaust ports 20 through
which a portion of the products of combus- ~

tion is conducted to the compressor cylinder
14 for heating the external jacket of the
Iatter incident to the operation of the en-
gine. The exhaust manifolds 58 extend to
a point-adjacent the terminal of the crank
shaft 7 opposite the drive chain 57 and com:
municate with the outer portion of a tur-
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bine casing 60. The final exhaust pipe 26
for the heatlno chamber 18 of the com-
pressor cyhnder is connected with one of

the exhaust manifolds as indicated at 61 in

Fig. 1 in order to utilize the entire pres-
sure of the burnt gases in the operation of
the turbine wheel 62 mounted in the turbine
casing 60.

The turbine wheel 62 is non- rotatably
mounted upon the crank shaft 7 and is pro-
vided with a series of pitched blades 63
which are so arranged that the products
of combustion dlscharoed from the termi-
nals of the manifolds 58 impinging thereon
effects rotary movement of the turbine
wheel in the direction of rotation of the
crank shaft of the engine. The end wall
of the casing 60 opposite the crank case
5:1s formed with a circular depression 64
providing a circular passage for the prod-
ucts of combustion and permitting their
discharge from a suitable port formed in
any desned location in the turbine casing.

During operation of the improved exp]o-
sive engine, the rotary compressor 14 is
constantly driven through the drive chain
57 and the sliding abutment 45 working in
the eccentric bore of the cylinder produces
suction through the inlet port 27 causing
the gaseous fuel to be drawn from the car-
bureter 32 through the intake manifold 31
and pipes 30 to the chamber 19, it being un-
derstood that the incoming oaseous fuel is
confined to the opposite extremities of the
chamber 19 by the circular partitions 29.
The air control valve 35 and needle valve
39 of the carbureter are automatically con-
trolled and correspondingly with the open-
ing and closing movements of a throttle valve
33 by the suction effects created in the car-
bureter 32 upon the rotation of the rotor 41,
the air valve 35 being moved downwardly to
uncover the air inlet ports 34 of the car-
bureter as the throttle valve 33 is moved to
open position and the movement of the air
valve 35 being transmitted to the liquid
fuel controlhnO' valve 39 through the
sleeve 37 whereby the proper proportion of
air and liquid fuel 4s maintained. During
continued rotation of the rotor 41, the gase-
ous fuel which is drawn into the bore of the
compressor cylinder behind the moving
abutment 45 1s compressed and discharged
through the outlet port 28 and, subsequent
to circulating about the 1ntermed1ate com-
partment of “the inner chamber 19 is con-
ducted to the explosion chambers of the
cylinders 10 as the ports 12 thereof are un-
covered by the pistons 9. During the com-
pression stroke of each piston, the gaseous
fuel is compressed in the usual manner and
is subsequently ignited by the sparks from
an electrical wnltlon system (not shown)
and the resultlng combustion of the fuel
effeets downward movement of the piston,

8

such movement being transmitted to the
crank shaft 7 throucrh the connecting rod
8. As the piston ftpproaches the hmlt of
its power stroke, the exhaust port 11 is un-
covered, snmultfmeously with the uncover-
ing of the inlet port 12 .and the products
of combustion are admitted to the exhaust
manifolds 58 by which they are conducted
to the turbine casing 60 and, acting upon
the blades 62 of the turbine wheel tend to
turn the latter and thus utilize the products
of combustion in assisting to drive the
crank shaft 7. A portion “of the products
of combustion passing through the exhaust

manifolds 58 is conducted to the chamber

18 forming a jacket about the compressor

cylinder, the products of combustion enter-
mg the chamber 18 at one side of the cen-
trally disposed partition 23 and traveling
in a circular path at one side of the partl-
tion finally enter the chamber at the oppo-
site side of the partition through the port
24, being exhausted -therefrom to the final
exhaust pipe 26. By thus causing the
heated products of combustion to circulate
about the internal chamber 19 of the com-
pressor cylinder, the products of combus-
tion circulating through the chamber 19 are
effectively heated prehmlnary to their ad-
mission to the bore of the compressor cylin-
der and during their passage from the bore.
of the compressor cylinder to the engine
cylinders 10. In this manner, the incom-
ing charge is heated to such extent, pre-
hmmary to its admission to the cylinders
of the engine as to ensure thorough vapori-

zation of the liquid fuel and consequen*L

maximum efficiency of the engine.

What is claimed is:

1. In an explosive engine, a cylinder pro-
vided with inlet and exhaust ports, a piston
reciprocably mounted in the cylinder adapt-
ed to uncover said ports, a crank shaft oper-

atively connected with the piston, a rotary

compressor operated from the crank shaft
having gaseous fuel inlet and outlet ports,
the outlet port of the compressor having
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communication with the inlet port of the -

cylinder, carbureting means connected with
the compressor inlet port, and means for
directing the products of combustion dis-
charged from the cylinder exhaust port
against the rotary compressor to heat the
gaseous fuel preliminary to its admission to
the engine cylinder.

9. In an explosive engine, a cylinder pro-
vided with inlet and exhaust ports, a piston
reciprocably mounted in the cylinder adapt-
ed to uncover the ports, a rotary compres-
sor having gaseous fuel inlet and outlet
ports, the outlet port of the compressor be-
ing connected with the inlet port of the cyl-

: 1nder, carbureting means connected with the

inlet port of the compressor, a heating
chamber enclosing the rotary compressor,
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and means connecting the exhaust port of the
cylinder with the heating chamber for con-
ducting the heated products of combustion
thereto to heat the gaseous fuel preliminary
to its admission to the engine cylinder.

3. In an explosive engine, an engine cylin-
der having inlet and exhaust ports therein,
a rotary compressor connected with the
cylinder inlet port, a heating chamber en-
closing the compressor, means connecting the
cylinder exhaust port with the heating cham-
ber for conducting products of combustion
thereto, and deflecting means arranged in
the chamber for causing the products of
combustion to have a circuitous course
through the chamber.

4. In an explosive engine, a gaseous fuel
compressor including a double walled cylin-
der having an internal bore, an inner fuel
receiving chamber and an outer heating
chamber, circumferentially spaced inlet and
outlet ports formed in the inner wall of
the cylinder, partitions arranged in the
chamber between the inner and intermediate
cylinder walls and between the inlet and
outlet ports, gaseous fuel conducting means
communicating with the inner chamber at
remote points and on opposite sides of the
partition, a rotor mounted in the cylinder,

1,488,877

end plates supporting said rotor, a sliding
abutment mounted in the rotor, and means
for conducting the products of combustion
from the engine to the chamber lying inter-
mediate the intermediate and outer walls of
the cylinder.

5. In an explosive engine, a rotary gas-
eous fuel compressor including a double
walled cylinder having an internal bore,
and inner and outer chambers provided be-
tween the inner, intermediate iand outer
walls thereof, the inner wall of the cylinder
having circumferentially and longitudinally
spaced inlet and outlet ports therein, a par-
tition arranged in the inner chamber sepa-
rating the inlet and outlet ports, gaseous
fuel conducting means communicating with
the inner chamber, extending exteriorly of
the cylinder and remotely located whereby
to cause circulation of the gaseous fuel
through the chamber during its passage
through the cylinder, means for conducting

~the products of combustion from the engine
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to the outer chamber, and means for ensur-

ing circulation of the products of combus-
tion through the outer chamber.
In testimony whereof, I affix my signature

hereto.
MAX EMIL TOBELER.
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