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This invention relates to engines in general 

having laterally arranged cylinders, sometimes 
referred to as barrel engines, and relates partic 
ularly to internal combustion engines of this 
type. - . . . . 

One object is to increase the power and im 
prove the efficiency of engines and to provide 
an engine capable of operating with high cylin 
der pressures and at high Speed. Another ob 
ject is to provide a compact and simple construc 
tion that lends itself to rapid production, and 
easy assembly; and still another object is tose 
cure greater uniformity of temperature. within 
the engine and particularly in operatively asso 
ciated parts such as cylinders and pistons as well 
as in other important associated parts. . . . . . . 
My invention resides in novel features of con 

struction and in the arrangement and combinà 
tion of certain of its component parts. The fore 
going and other objects, and advantages will 
appear in the following description and from 
the drawings showing one embodiment, and my 
invention will hereafter be more fully, defined in 
the appended claims. 
Fig.1 is a vertical section of an engine em 

bodying my invention having lower end portions 
cut away to show the pressure and circulating 
90S. 

Fig. 2 is an end elevation of the cylinder block 
with the bracket and crankshaft assembly at the 
right removed and with a portion cut away to 
show the central portion of cylinders in section. 

Fig. 3 is an enlarged sectional view of the pis 
ton, showing its construction and relation with 
associated parts. 
The illustrated embodiment of my engine, 
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shown in the figures, consists of a stationary en 
gine body comprising a cylinder block f, brack 
ets 2, 2’ secured to the ends of the block by 
bolts 3, 3’ and end brackets 4, 14' secured to 
brackets 3, 3’ by bolts 5, 15'. The brackets 
2, 2’ form with the cylinder block, spaces or 
chambers, f6, 6' which will hereafter be referred 
to as crank chambers and the end brackets 4, 
4 form, with brackets 2, 2’, adjacent cham 
bers 7, 1’, which will hereafter be referred to 
as counterweight chambers. The cylinder block 

i is made up of a plurality of open ended cylinders 
8, arranged with their axes about the rotational 

axis of the engine and extending laterally be-, 
tween crank chambers, tied together at their 
ends by webs 19, 19' preferably cast integral with 
the cylinders and extending beyond the cylinder 
ends to form Outer closures, for the crank chan 
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ets 12, 12'. It should be noted that the internal 
parts in the left half of engine are identical 
with those in the right half and that in order to 
avoid congestion of numerals in the drawing, the 
prime mark has been applied to some of the nu 
merals to indicate that such numeral will be 
found identifying a part on the right side which 
is identical with a corresponding part on the left 
side of the engine. The hollow core of the en 
gine block is provided with a sleeve 20, supported 
by the webs 19, 9', and secured against rota 
tion by a splined joint 2 formed in the sleeve 
and engine block. Each of the crank chambers 
is provided with an inner spherical-bearing 'sur 
face arranged concentric with respect to the 
cylinders, such as the convex spherical-bearing 
22, preferably formed in the end of sleeve. 20, 
and with an outer, concave spherical bearing ar. 
ranged also concentric with respect to the cylin 
ders and inner bearing, such as the concave sphe 
rical thrust bearing 23, preferably formed directly 
in each bracket. 2, 2’ extending inwardly and 
forming a partial partition 24, 24', between crank 
and counterweight chambers." In instances where 
the thrust bearings are formed separately from 
the brackets 2, 2’, or when the thrust bearing 
does not extend inwardly to form the partitions 
24, 24', the end brackets: 4, 4' need not be 
formed separately but may beformed as a part 
of brackets 2,2'. . * 
Arranged within the crank chambers I provide 

a pair of non-rotating but oscillatable annular 
elements, which will hereafter also be referred 
to as Oscillators, each element comprising an 
outer bowl shaped portion 25, having, a convexly 
spherical bearing journal operatively associated 
with the thrust bearing and an inner portion 26 
secured to the outer portion 25 by bolts 27 and 
having an inner spherical bearing operatively 
associated with the sleeve bearing. 22. The oscil 
lator is thus laterally confined within the crank 
chamber but is free within limits, to tilt or weave 
in all directions. An anti-friction bearing, in 
the present instance a ball bearing 28, having an 
inner and an outer race is locked centrally be 
tween inner and outer portions of the Oscillator 
and arranged axially concentric, with respect to 
the 'spherical journal. ... I provide Separate crank 
shafts 29, 29 and provide: each crankshaft with 
an inclined crank element 30, to which the inner 
race of the ball bearing 28 is secured by locknut. 
3. The crank element may be of substantial 
diameter and take the form of an eccentric, but 
is preferably of small diameter to form a crank 

bers and seats, as shown, for centering the brack, 55 pin as shown in the drawing. I arrange the 
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crank element so that its inclined axis substan 
tially converges with the radial center 32 of the 
spherical journal and by this means Secure com 
plete freedom of movement of the oscillator be 
tween the spherical crank chamber bearings as 
the crankshaft rotates. Each crankshaft is ro 
tatably supported on both sides of the crank 
element, by an anti-friction bearing 33 within 
sleeve 20, and by an anti-friction bearing 4 
within end bracket 14, the bearings and 34 
being preferably slidably fitted within the sleeve 
and bracket, permitting the oscillator to float 
with respect to the spherical crank chamber 
bearings. Each crankshaft is further provided 
with a counterweight 35, arranged on the oppo 
site side from the crank element and is propor 
tioned to effectively counterbalance the crank 
element and oscillating parts. 
The pistons 3, 3’ in the cylinders are each 

provided with a spherical bearing while the out 
erly portions of the oscillators are also provided 
with spherical bearings formed in the bosses or 
arms 37, 37, extending from the inner side of 
the bowl, shown by the dotted lines in the draw 
ing. The connecting rods 38 have spherical end 
portions 39, 4 which serve to connect the pis 
tons with the oscillators. The centers of the 
spherical bearings in the oscillator arms are pref 
erably positioned to extend from the point 
outwardly at right angles to the axis of the in 
clined crank element. Such a positioning of the 
arm bearings causes only a slight deflexion of 
the connecting rods from the cylinder axis, per 
mits the arms to reach into the cylinders and the 
use of short connecting rods. 
I provide fulcrum means for transferring 

torque between each oscillator and the engine 
body and for holding the arm bearings substan 
tially in circumferential alignment with the 
cylinder axes. This means comprises a bevel 
gear fixedly associated with the stationary engine 
body and a bevel gear fixedly associated with the 
oscillators meshing with the first mentioned 
gear. In the present embodiment the bevel gears 
are formed by gear teeth 4, cut directly in the 
face of sleeve 2, and by gear teeth 42 cut di 
rectly in the face of inner oscillator portion 2, 
the pitch lines of the gears converging at the 
point 32 in the center of the spherical bearings. 
With this construction and arrangement, rota 
tion of the crankshaft causes the central portion 
of the spherical oscillator journal to weave with 
respect to the crankshaft axis; however the in 
clined axis of the crank element in combination 
with the gearing transforms rotations of the 
crankshaft into substantially straight line lat 
eral reciprocations of the outerly portions of 
the oscillator. During the compression stroke, 
the inclined crank element forces the Central 
portion of journal 25 radially outward against 
thrust bearing 23, which because of its spherical 
curvature, deflects the thrust and directs it later 
ally against the pistons; and when during the 
combustion stroke the pistons move outwardly, 
the thrust bearing, in cooperation with the other 
elements changes the direction of the piston 
thrust into a weaving movement of the oscil 
lator and rotation of the crankshaft. It will be 
seen that the crankshafts are not called upon to 
carry thrust and that the thrust from the pistons 
is exerted against the brackets, which are firmly 
bolted to the ends of the engine block and form 
a riigid assembly, substantially free from distor 
tion, and since the thrust bearings may have a 
relatively large bearing surface, my construction 
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or excessively. 

and arrangement are well suited for the produc 
tion of high power. The surface of the spherical 
journal associated with Outer portion 25 of the 
oscillator is preferably extended to include the 
arms 37, so that the piston thrust due to inertia, 
when the pistons are in an Outer position during 
high speed operation, may be transferred to 
an outer portion of the thrust bearing as shown 
in the lower half of Fig. 1, to prevent distor 
tion of the arms or journal surface. 
The crankshafts are rotationally connected to 

operatê as a undt in fixed circumferential rela 
tionship with One another. This is accomplished 
by an axially slidable joint 43 formed by Splines 
cut in the ends of the crankshafts which may 
be made to mesh with each other Or preferably 
by providing an intermediate shaft 44, having 
splines adapted to mesh with those on the crank 
shafts as shown. This feature of my invention 
is broadly claimed in my co-pending applica 
tion for Engine, Serial No. 403,190, fled July 19, 
1941. The crankshafts are preferably connected 
so that one crank element is in the lead and op 
erates to uncover the exhaust ducts before the 
inlet ducts 4 are uncovered. With my con 
struction and arrangement, assembly and dis 
assembly of the engine can be quickly and easily 
effected. For instance, removal of the bolts 3' 
permits the withdrawal of the bracket 2' to 
gether with the crankshaft, Oscillator and pis 
tons, and facilitates rapid inspection or re 
placement of these or associated parts. It is 
also seen that my construction of the crank 
shaft and associated parts makes the use of 
anti-friction bearings possible, not only for the 
main shaft bearings but also for the crank bear 
ing, because of the inclined position of the crank 
element, which permits the bearing and lock 
nut to be slipped into position Over the small 
end, although it should be understood that plain 
bearings may be used in instances where a lower 
bearing efficiency is not objectionable. 
When the engine is operated with high cylin 

der pressure and at high speed, the spherical Os 
cillator journal, the pistons connected to the OS 
cillator, and the central portion of the cylin 
ders tend to Overheat and to expand unevenly 

As heretofore mentioned one of 
the objects of the invention is to Secure greater 
uniformity of temperature between Operatively 
associated parts. For this purpose I provide a 
cooling chamber 4 in the head of each piston 
and a pump 48' preferably arranged within the 
bracket 4' and driven by the worm gear 49 
and the crankshaft for circulating a coolant 
through the chamber. Oil from the lower por 
tion of bracket 2' flows into the reservoir 5D', 
past the radiator 5, is drawn into the pump 
through the pipe 52' and through the ducts 
5'' is forced into the annular chamber or groove 
S' in the spherical bearing surface of bracket 
2', and as the oscillator journal weaves with 
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respect to the groove, various portions of the 
journal surface are successively exposed to the 
coolant which also serves as a lubricant. The 
outer portion of the oscillator 25 is provided 
with ducts 55, the connecting rods with ducts 

and the piston chambers with inlet ducts 57, . 
shown in Fig. 3, so that each time the pistons 
pass their intermediate position, duct 55 registers 
with groove 54 and conducts the coolant into 
cooling chamber 4 and through the outlet duct 
58 back into the bracket, reservoir and pump. 
For the sake of compactness and in order to 
avoid external plumbing each end of the engine 
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is preferably provided with a separate circulat 
ing system, insuring effective temperature equal 
ization in both end assemblies. 

I also provide means for securing substan 
tially uniform expansion of, and equalization of 
temperature in the cylinder block. In order to 
secure cylinder walls of uniform thickness and 
facilitate casting, the cylinder block is cast in 
one piece but without an Outer jacket wall, and 
the cylinders are provided with outwardly ex 
tending open ended conduits 59, forming the ex 
haust ducts 45 and with open ended conduits 60 
extending outwardly from the combustion cham 
ber, for the Spark plugs 6, or the like, and are 
further provided with an intermediate web or 
partition 62, forming with Outer web 9 an an 
nular space adjacent the intake ports or ducts 
46. The webs 62 and 9' and the ends of the 

3 
to said spherical bearing; a pair of opposed pis 
tons in each cylinder, each piston provided with 
a cooling chamber; means including connecting 
rods for connecting the pistons with outer por 
tions of said oscillators; a pair of rotatable 
crankshafts in said crank chambers, each crank 
shaft provided with an inclined crank element in 

0. 

operative association with a central oscillator 
bearing and adapted to hold said oscillator in an 
inclined position; bearing means for supporting 
the crankshafts by the stationary engine body; 
fulcrum means including gearing associated with 
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conduits 59 and 60 are finished preferably to . 
the same diameter and a separate jacket or 
sleeve 63 is tightly fitted over these portions of 
the block to form a cooling chamber or jacket 
for the cylinders and for the conduits 59, 60. 
This feature of my invention is claimed broadly 
in my co-pending application for Engine, Serial 
No. 393,308, filed May 14, 1941. A second sleeve 
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or band 64 is fitted over the webs 19 and 62 to 
form an induction chamber and is provided with 
an opening and an intake conduit 65 to which 
induction means, such as a compressor or car 
buretor may be connected. The sleeve. 63 is 
likewise provided with openings and exhaust 
nozzles 66 which may be connected with an ex 
haust pipe in any suitable manner, not shown. I 
provide means for circulating the liquid coolant 
vigorously within the cylinder block. It con 
sists of an impeller 67 drawing the liquid through 
openings 68, 68 in sleeve 20 and expelling it 
through the openings 69 toward the cylinders. 
Guide plates 70, 70’ and webs 71.7' direct the 
coolant around all the cylinders and help to 
prevent the central cylinder portions from over 
heating. A radiator 72 and pump 73 connected 
with the engine jacket by pipes 74, 75 and 76 
serve to dispose of the excess engine heat. The 
feature for securing greater uniformity of tem 
perature in the engine by, an impeller arranged 
in substantially uniform proximity to all...the 
cylinders, within the engine jacket is broadly. 
claimed in my co-pending application for Engine, 
Serial No. 393,308, filed May 14, 1941. ". . . 
It should be noted that various changes may 

be made in the details of construction and com 
bination of the various parts of my device and 
one or more of the features disclosed herein may 
be used in the illustrated or other embodiments 
without departing from the spirit of my inven 
tion, and I desire to cover by my claims such 
changes and other embodiments which may rea 
sonably be íncluded within the scope of my in 
vention. 
I claim as my invention: 1. In a barrel engine: the combination of a stationary engine body having a pair of crank 

chambers, a plurality of laterally extending cyl 
inders connecting said crank chambers, an outer 
wall adapted to form a cooling jacket for said 
cylinders and a spherical thrust bearing asso 
ciated with each crank chamber arranged con ylinders; an annu centric with respect to said 
lar oscillatör.?i 
lator prov 
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the oscillators and stationary body for trans 
ferring torque therebetween; means including a 
slidable joint for rotatably connecting the crank 
shafts with each other; means for cooling the 
pistons and the spherical bearings including a 
coolant and ducts in said pistons, piston rods and 
oscillators for conducting the coolant through 
the cooling chambers in the pistons; and means 
for cooling the cylinders including a coolant in 
said jacket, an impeller connected to one of the 
crankshafts for agitating the coolant within the 
jacket, a radiator connected with the jacket to 
form a circuit, and a pump connected in said 
circuit for circulating the coolant between the 
jacket and radiator. : 

2. In a barrel engine: the combination of a 
stationary cylinder block having a hollow core 
and a plurality of cylinders arranged around the 
core extending laterally, through the block; a 
sleeve disposed within said core in circumfer 
entially fixed association with the cylinder block 
and provided at each end with a spherical bear 
ing; a bracket secured to one end of the block 
provided with a concavely spherical thrust bear 
ing arranged concentric with one of said sleeve 
bearings to form therewith a pair of concentric 
bearings; a bracket secured to the other end 
of the block also provided with a concavely 
spherical thrust, bearing arranged concentric 
with the other sleeve bearing and forming there 
with a second pair of concentric bearings; an 
annular oscillator having inner and outer spher 
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is ical bearings operatively associated with one pair 
of concentric bearings and having a central anti 
friction...bearing arranged concentric, with re 
spect to the spherical bearings, and a second 
annular oscillator having inner and outer spher 
ical bearings operatively associated with said sec 
Ond pair of concentric bearings and also pro 
vided with a central anti-friction, bearing ar 
ranged axially concentric with respect to the 
spherical bearings; a pair of opposed pistons in 
each cylinder and means for connecting the 
pistons, withouter portions of the oscillators; a 
pair of rotatable crankshafts, each crankshaft 
provided with an inclined crank element in op 
erative association with a central oscillator bear 

60 ing and adapted to hold said oscillator in an inclined position; anti-friction bearing means for 
Supporting one portion of the crankshafts by the 
brackets and another portion by said sleeve; 
means for rotatably connecting the crankshafts. 
with one another including an axially slidable 
joint; and fulcrum means for transferring torque 
between the oscillators and cylinder, block in 
cluding a bevel sleeve gear associated with each 
end of said sleeve and a bevel oscillator gear 
asSociated with each oscillator and meshing with 
the sleeve gears, said gears having pitch lines 
converging with the radial center of adjacent 
spherical bearings. . . . . . . . . . . . 
3. In a barrel engine:"the combination of a stationary body including acylinderblock hav 

  



4. 
ing a plurality of cylinders extending laterally 
through the block and a pair of brackets secured 
to the ends of the block and forming therewith 
a pair of crank chambers, each bracket being 
provided with a concavely spherical thrust bear 
ing; an annular oscillator in each crank cham 
ber, each oscillator provided with a spherical 
journal operatively associated with the thrust 
bearing in said crank chamber and provided with 
a central bearing arranged axially concentric 
with respect to said spherical journal; A pair of 
opposed pistons in each cylinder and means for 
connecting the pistons withouter portions of the 
oscillators; a pair of rotatable crankshafts in 
said crank chambers, each crankshaft provided 
with an inclined crank element in operative as 
sociation with the central oscillator bearing and 
adapted to hold said oscillator in an inclined 
position; bearing means for supporting one por 
tion of the crankshafts by the brackets and an 
other portion by the cylinder block; means for 
rotatably connecting the crankshafts with one 
another including an axially slidable joint; and 
fulcrum means associated with the Oscillators 
and stationary body for transmitting torque 
therebetween. 

4. In a barrel engine: the combination of a 
stationary engine body having a crank chPim 
ber, a plurality of laterally extending cylinders 
extending into said crank chamber, an Outer 
wall adapted to form a cooling jacket for said 
cylinders and a spherical thrust bearing asso 
ciated with the crank chamber arranged con 
centric with respect to said cylinders; an annu 
lar oscillator in said crank chamber having a 
spherical bearing operatively associated With the 
thrust bearing in said crank chamber and hav 
ing a central bearing arranged axially concen 
tric with respect to said spherical Oscillator 
bearing; a piston in each cylinder provided with 
a cooling chamber; means including Connecting 
rods for connecting the pistons with Outer por 
tions of said oscillator; a rotatable crankshaft 
in said crank chamber having an inclined crank 
element in operative association with said cen 
tral bearing adapted to hold the Oscillator in an 
inclined position; bearing' means for support 
ing the crankshaft by the stationary engine 
body; fulcrum means including gearing associ 
ated with the oscillator and stationary body for 
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transferring torque therebetween; means for , 
cooling the pistons and the spherical bearings 
including a coolant and ducts in said pistons, 
piston rods in said oscillator for conducting the 
coolant through the cooling chambers in the 55 

pistons; and means for cooling the cylinders in- . 
cluding a coolant in said jacket, an impeller 
connected to the crankshaft for agitating the 
coolant within the jacket, and external means 
associated with the jacket for cooling said jacket 
coolant. 

5. In a barrel engine: the combination of a 
stationary cylinder block having a plurality of 
laterally extending cylinders and provided with 
an inner spherical bearing surface arranged 
concentric with respect to said cylinders; a 
bracket secured to the cylinder block adapted 
to form therewith a crank chamber and provid 
ed with a concavely spherical thrust bearing ar 
ranged concentric with respect to said inner 
spherical bearing; a non-rotating oscillator ar 
ranged within the crank chamber having an in 
ner portion provided with a spherical bearing 
surface operatively associated with said inner 
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bearing, an outer portion provided with a con 
vexly spherical journal operatively associated 
with said thrust bearing, an anti-friction bear 
ing having an outer race and an inner race and 
means. associated with said oscillator portions 
for locking the oscillator portions firmly to 
gether and for securing said outer bearing race 
centrally within the oscillator; a rotatable 
crankshaft having an inclined crank element 
and means for locking said inner bearing race 
firmly to the crank element whereby the Oscil 
lator is held in an inclined position; anti-fric 
tion bearing means for supporting the Crank 
shaft by the cylinder block and by the bracket; 
pistons in said cylinders; means for connecting 
the pistons with said Oscillator; and fulcrun 
means for transferring torque between the OS 
clator and cylinder block including bevel gear 
teeth in said inner Oscillator portion and bevel 
gear teeth fixedly associated with the cylinder 
block meshing with the oscillator gear teeth, said 
gear teeth having pitch lines converging with 
the center of said spherical bearings. 

6. In a barrel engine: the combination of a 
stationary cylinder block having a plurality of 
laterally extending cylinders and provided with , 
an inner spherical bearing surface arranged 
concentric with respect to Said cylinders; a 
bracket secured to the cylinder block adapted to 
form therewith a crank chamber and provided 
with a concavely spherical thrust bearing ar 
ranged concentric with respect to Said inner 
spherical bearing; a non-rotating Oscillator ar 
ranged within the Crank chamber having an in 
ner portion provided with a spherical bearing 
surface operatively associated with said inner 
bearing, an outer portion provided with a con 
vex spherical journal operatively associated with 
said thrust bearing, an anti-friction bearing 
having an outer race and an inner race and 
means associated with said oscillator portions 
for locking the oscillator portions firmly togeth 
er and for securing said Outer bearing race cen 
trally within the oscillator; a crankshaft hav 
ing an inclined crank element and means for 
locking said inner bearing race firmly to the 
Crank element whereby the oscillator is held in 
an inclined position; bearing means for support 
ing the crankshaft by the cylinder block and 
the bracket; pistons in said cylinders; means 
for connecting the pistons with said oscillator; 
and fulcrun means for transferring torque be 
tween the Oscillator and cylinder block. 

7. In a barrel engine: the combination of a 
stationary cylinder block having a plurality of 
laterally extending cylinders; a bracket secured 
to the block forming therewith a crank cham 
ber having an outer concavely spherical thrust 
bearing arranged to face the cylinders and an 
inner spherical bearing arranged concentric with 
respect to said thrust bearing; a non-rotating 
annular Oscillator having a pair of concentric 
spherical bearings operatively associated with . 
the crank chamber bearings and provided with 
a central bearing arranged axially concentric 
with respect to the spherical oscillator bearings; 
a crankshaft having an inclined crank element 
rotatably associated with said central bearing 
and adapted to hold the oscillator in an inclined 
position; bearing means associated with the cyl 
inder block and bracket for rotatably support 
ing the crankshaft near both ends of said Crank 
element; pistons in said cylinders and Connect 
ing means for reciprocably connecting the pis 
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tons with outer portions of the oscillator; and 
fulcrum means for transferring torque between 
the oscillator and cylinder block including a pair 
of meshing bevel gears, one gear being fixedly 
associated with the oscillator and the other gear 
being fixedly associated with the engine block, 

8. In a barrel engine: the combination of a 
stationary body having a cylinder block provided. 
with a plurality of laterally extending cylinders, 
an intermediate bracket secured to the engine. 
block, an outer bracket secured to the intermedi 
ate bracket and a partition shaped to form a con 
Cave spherical thrust bearing and a crank cham 
ber on One side of the partition and a counter 
weight chamber on the other side; a non-rotating. 
oscillator disposed within said crank chamber 
having a spherical journal operatively associated 
with said thrust bearing and having a central 
bearing arranged axially concentric with respect 
to the spherical journal; a crankshaft having an 
inclined crank element rotatably associated with 
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said central bearing adapted to hold the oscilla 
tor in an inclined position and provided with a 
counterweight disposed within said counterweight 
chamber; bearing means for supporting one por 
tion of the crankshaft by the cylinder block and 
another portion by the outer bracket; pistons in 

25 

said cylinders and means for connecting the pis 
tons with outer portions of the oscillator. : 

9. In a barrel:engine adapted to be cooled by a 
liquid: the combination of a stationary engine 
body having a crank chamber, a plurality of lat 
erally, extending cylinders opening into said crank 
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chamber and a spherical concave thrust bearing 
associated with said crank chamber arranged to 
face one end of the cylinders; a non-rotating OS 
cillator arranged within said crank chamber hav 
ing a spherical journal operatively associated 
with said thrust bearing and having a central 
bearing arranged axially concentric with respect 
to said spherical journal; a crankshaft having an 
inclined crank element rotatably associated with 
said central bearing adapted to hold the oscilla 
tors in an inclined position; bearing means for 
supporting the crankshaft by said engine body; 
pistons in said cylinders and means including 
connecting rods for connecting the pistons with 
outer portions of said oscillator; and means for 
cooling the pistons and oscillator bearing and 
journal including a cooling chamber in each pis 
ton head, an inlet duct and an outlet duct as 
sociated with each piston cooling chamber, a duct 
in each connecting rod communicating with an 
inlet duct, a plurality of ducts in said oscillator 
communicating with the connecting rod ducts, a 
liquid coolant and means for conducting the COOln 
ant to the oscillator ducts. 

10. In an engine of the class wherein a double 
ended cylinder block provides laterally extending 
cylinders having axes arranged about the rota 
tional axis of the engine, each cylinder being pro 
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with said engine body and with said inclined 
crank elements having Outer, portions connected 
with said pistons, each oscillator being provided 
with a convex spherical bearing surface opera 
tively engaging a corresponding thrust surface 
for the transmission of power between the pistons 
and a shaft. 

11. In an engine of the class wherein a double 
ended cylinder block provides laterally extending 
cylinders having axes arranged about the rota 
tional axis of the engine, each cylinder provided 
with a pair of oppositely arranged reciprocable 
pistons and the ends of the engine provided with 
a pair of power shafts, each having an inclined 
crank element adapted to provide reciprocation 
of the pistons with respect to the cylinders: the 
combination with said cylinder block of a pair 
of thrust brackets secured theretoforming there 
with an engine body and a crank chamber at each 
end thereof, each bracket providing a concentric 
surface, with respect to a shaft, concavely spheri 
cal thrust surfaces arranged to face the ends and 
to be intersected by the axes of said cylinders; a 
pair of Oscillators operatively asociated with said 
engine body and with said inclined cranks having 
outer portions connected with said pistons, each 
Oscillator being provided with a convex spherical 
bearing surface operatively engaging a corre 
sponding thrust surface for the transmission of 
power between the pistons and a shaft; and 
means for connecting Said shafts in circumfer 
entially fixed relation with one another including 
an axially slidable joint, ? 

12. In an internal combustion engine of the 
class wherein a stationary cylinder block pro 
vides laterally extending cylinders arranged about 
the rotational axis of the engine, reciprocable 
pistons, in said cylinders provided with cooling 
chambers and a power shaft having an inclined 
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vided with a pair of oppositely arranged recip 
rocable pistons and a pair of separately formed 
but interconnected power shafts having inclined 
crank elements providing reciprocation of the 
pistons with respect to the cylinders: the com 
bination with said cylinder block of a pair of 
thrust brackets secured thereto forming there 
with an engine body and a crank chamber at each 
end thereof, each bracket providing a concentric 
surface, with respect to a shaft, concavely Spheri 
cal thrust surfaces arranged to face the ends and 
to be intersected by the axes of Said cylinders; 
and a pair of oscillators operatively associated 
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crank element providing reciprocation of the pis 
tons with respect to the cylinders: the combina 
tion with said cylinder block of a thrust bracket 
secured thereto forming therewith an engine 
body and a crank chamber at one end thereof, 
said bracket providing a concentric, with respect 
to said shaft, concavely spherical thrust bearing 
surface facing the ends of said cylinders; an os 
cillator operatively associated with said engine 
body and with said inclined crank element hav 
ing an outer portion connected with said pistons, 
said oscillator being provided with a convex 
spherical bearing surface operatively engaging 
said thrust surface for the transmission of power 
between the pistons and said shaft; and means 
for cooling and lubricating said pistons and said 
spherical thrust bearing, said means including 
a liquid and ducts in said pistons, oscillator and 
bracket for conducting said liquid through the 
cooling chambers in said pistons. 

13. In an engine of the class wherein a cyl 
inder block provides laterally extending cylin 
ders having axes arranged about the rotational 
axis of the engine, the cylinders provided with 
reciprocable pistons and a power shaft having an 
inclined crank element on one side and a coun 
terweight on the opposite side providing recip 
rocation of the pistons with respect to the cyl 
inder: the combination with said cylinder block 
of a thrust bracket secured thereto providing on 
its inner side a crank chamber and a concentric 
surface, with respect to said shaft, forming a 
concavely spherical thrust bearing surfaces ar 
ranged to face the ends and to be intersected by 
the axes of said cylinders and providing on its 
outer side a chamber, for housing said counter 

  



6 
weight; and an oscillator operatively associated 
with said engine body and with said inclined 
crank element having an outer portion connected 
with said pistons, said oscillator being provided 
with a convex spherica bearing surface oper 
atively engaging said thrust bearing surface for 
the transmission of power between the pistons 
and said shaft. 

14. In an engine of the class wherein a cylin 
der block provides laterally extending open ended 
cylinders having axes arranged about the rota 
tional axis of the engine, the cylinders provided 
with pistons and a shaft having an inclined crank 
element adapted to provide the rotational axis 
for the engine and relative reciprocation between 
pistons and cylinders: the combination with said 
cylinder block of a bracket secured thereto form 
ing therewith an engine body and a crank cham 
ber at one end thereof, said bracket providing a 
concentric with respect to the shaft concavely 
spherical thrust bearing surface arranged to face 
the open ends and to be intersected by the axes 
of said cylinders; and a relatively movable Oscil 
lator associated with said inclined crank element 
having joints arranged within the radius of said 
spherical thrust bearing and providing beyond 
the radius of said joints a convex spherical bear 
ing surface operatively engaging said thrust bear 
ing surface whereby linear thrust between engine 
body and pistons is made to exert a torsional 
thrust upon said shaft. 

15. In an engine of the class wherein an en 
gine. body provides a crankcase and open ended 
cylinders, having axes arranged about the rota 
tional axis of the engine, extend laterally into 
the Crankcase, the cylinders provided with pis 
tons, a shaft providing the rotational axis for the 
engine and an inclined crank element associated 
with said shaft arranged on an axis intersecting 
the rotational axis of the engine substantially at 
the vertex and adapted to provide relative recip 
rocation between the pistons and cylinders: the 
combination with said engine body of an inner 
spherical bearing surface arranged concentric 
with said vertex and an outer concavely spherical 
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thrust bearing surface arranged concentric with 
the inner bearing surface to face the open ends 
and to be intersected by the axes of said cylin 
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ders; and a relatively movable oscillator associ 
ated with said inclined crank element providing 
spherically concentric inner and outer bearing 
surfaces operatively engaging the inner and outer 
spherical bearing surfaces of the engine body and 
further providing joints arranged radially inter 
mediate the inner and outer spherical bearing 
surfaces connecting the oscillator with the pis 
tons whereby linear thrust between engine body 
and pistons is made to exert a torsional thrust 
upon the shaft. 

16. In an engine of the class wherein a cylin 
der block provides laterally extending open ended 
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cylinders having axes arranged about the rota 
tional axis of the engine, the cylinders provided 
with pistons, a shaft providing the rotational axis 
for the engine and an inclined crank element as 
sociated with said shaft provides reciprocation 
between the pistons and cylinders: the combina 
tion with said cylinder block of a bracket secured 
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thereto forming therewith an engine body and a 
crank chamber at One end thereof, said bracket 
providing a concentric, with respect to the shaft 
concave spherical thrust bearing surface ar 
ranged to face the open ends and to be inter 
sected by the axes of said cylinders; a bevel full 
crum gear arranged concentric with an radially 
between the cylinders and said shaft; and a rela 
tively movable. Oscillator associated with said in 
clined crank element comprising an inner portion 
having a bevel gear in mesh with said fulcrum 
gear, an outer portion providing a convex spher 
ical bearing surface operatively engaging said 
thrust bearing surface radially beyond the outer 
circle of said cylinder axes and further compris 
ing joints connecting the pistons with the oscil 
lator intermediate the bevel gear and the outer 
periphery of said convexly spherical bearing sur 
face whereby linear thrust between engine body 
and pistons is made to exert a torsional thrust 
upon the shaft, 

ALFONS H. NEULAND. 

  


