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o all whom 1t may concermn:

Be 1t known that I, Lupwic BERGMAN, &
citizen of the United States, residing at Cass

Lake, in the county of Cass and State of

Minnesota, have invented certain new and
useful Improvements in Rotary Engines;
and I do hereby declare the following to be a
full, clear, and exact description of the inven-
tion, such as will enable others skilled 1n the
art to which it appertains to make and use

My invention relates to rotary engines, and
has for its object to improve the same 1n the
several particulars hereinafter noted.

The invention consists of the novel devices
and combinations of devices hereinafter de-
scribed, and defined in the claim.

In the accompanying drawings, whichillus-
trate my invention, like characters indicate
like parts throughout the several views.

Figure 1 is a side elevation showing the
complete engine. Fig. 21s a plan view of the
engine with the upper portion of the piston-
seat casting removed from working position
and some parts being broken away. Fig. 3
is a detail in vertical section on the line 2® 2*
of Fig. 1. Figs.4 and 4® are vertical sections
taken on the line * 2* of Fig. 2, the section
parts being turned one toward the left, the
other toward the right. F¥ig. 5 1s a detail
showing in plan view the rotary piston and
its propelling-blade, some parts being broken
away. Hig. 6 is a side elevation of the parts
shown in Fig. 5, and Fig. 7 1s a plan view

showing the propelling-blade removed from
“working position. |

The numeral 1 indicates the base, and the
numeral 2 the top, of a divided piston-seat

~ casting, which members are formed with sup-
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plemental sections of a spherical piston-seat
3. The said members 1 and 2 are joined in
a horizontal plane which intersects the cen-
ter of the piston-seat 3, and the said sections
are provided with projecting lugs 4, through
which short nutted bolts 5 are passed to rig-
idly but detachably connect the said two
members. Members 1 and 2 are provided
with supplemental bearing-hubs 6, which are
axially alined in a horizontal plane at dia-

5o metrically opposite points..

- The piston-seat 3 1s divided 1n two com-

partments or piston-seats proper by a ver-

tical dividing web or partition 7, formed in
part on the member 1 and in part on the
member 2. | -

A horizontally-disposed shaft 8 extends to
supplemental piston-seats and 1s journaled
in the bearing-hub 6. This shaft 8 1s pro-
vided with a spherical intermediate section
9, which closely engages the seat formed in
the oblique partition 7, and on the opposite
sides of said partition it is formed with con-
ical piston-heads 10. The outer extremities
of these piston-heads 10 closely fit the spher-
ical walls of the supplemental piston-seats 3,

‘and the conical surfaces of these piston-heads

engage tangentially one with each side of
the oblique partition 7, so that the said par-
tition 1s caused to serve as an abutment, as
will presently more fully appear. The two
piston-heads 10 and the intermediate con-

‘necting-ball 9 are slit, and working through
this slit is an approximately circular or disk- -

like propelling-blade 11, pivoted at 112. The
periphery of this propelling-blade 11 fits the
spherical surface of the divided piston-seat 3,

and 1t is formed with long diametrically ex-
tended notches 12. The disk 11 1s divided

into a pair of supplemental propelling-blades

which work one in each of the supplemental
piston-seats. As shown, the piston-shaft 8
1s provided with a pulley 13, from which mo-
tion may be transmitted through a belt.
(Not shown.) - |
The oblique partition or abutment 7 at one
extremity projects beyond the casting 1 2
and 1s formed with two exhaust-ports 14 and
two admission-ports 15. To the outer ex-
tremity 72 of the partition 7 1s bolted or other
wise secured a block 16, which 1s formed with
exhaust-ports 17, with an admission-cavity

18. Exhaust-pipes 19 lead from the ports

17 to suitable points of exhaust. A steam-
supply pipe 20 leads from a source of steam-

“supply to the cavity 18. A reciprocating ad-
‘mission-valve 21 works between the work-

ing seat formed between the abutting sur-
faces of the block 16 and of the abutment
extension 7%, This valve 1s formed by a pair
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26, which ports 25 26 are formed entirely

15
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2.

thereol will register with one pair of alined
exhaust-ports 14 17 when the other registers
with one of the admission-ports 15 and the
cavity 18, asshownin Fig. 3. Asshown, the
valve 21 1s adapted to be moved into differ-
ent positions by a bell-crank lever 23, which,
as shown, 1s pivoted to a lug 24 on the base-
casting 1.

The upper ports 14 and 15 lead to a port
25, while the lower ports 14 15 lead to a port

within the oblique abutment 7. The port 25
opens 1nto the right-hand piston-seat above
the horizontal plane of its axis at 25% and as
best shown i Ifig. 42, The port 26 opens into
the left-hand piston-seat at 262, which port-
opening 26* 1s located at a point nearly dia-
metrically opposite to the port-opening 252,
but above the horizontal plane of the axis of
the piston-seat. (See particularly Fig. 4.)
Anintermediate port-opening 27 runs through
the lower portion of the oblique abutment 7
and opens at one end at 272 into the right-
hand piston-seat below the port-opening 252,
At 1ts other extremity said port 27 opens
into the left-hand piston-seat below the port-
opening 26%, as indicated at 27° 1n Fig.4.
The engine 1llustrated is a reversible com-

- pound englne; but it may be constructed as
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justment of the valve 21 as shown in Fig. 3
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so

a simple single engine.

Operation: In view of the obliquity of the

abutment 7 with respect to the axis of the
piston 10 1t of course follows that under ro-
tation of the pistons the supplemental pro-
pelling-blades 11 will be oscillated back and
forth through the pistons. It also follows
that when live steam 1s admitted, by the ad-
through the port 25 and into the right-hand
piston-seat slightly above the line of tangen-
tial contact between the right-hand piston 10
and theabutment7 the pistonswill be rotated

1in the direction indicated by the arrows in

Figs. 2, 4, and 4. When the valve 21 1s ad-
Justed as shown m Fig. 3, the passage of the
steam after 1t has entered the right-hand pis-

ton-seat, as above described, 1s as follows:

The steam acts upon the left-hand impelling-
blade 11 until the pistons have made nearly
one complete rotation and the impelling-
blade has passed the port-opening 272,where-
upon the steam passes through said port-
opening 27% 1mto the port 27 and is caused to

785,07

travel backward nearly but not qﬁite the dis-
tance of a half-rotation and then enters the

left-hand piston-seat through the port 27",
which port i1s located below the horizontal
plane of the axis of the piston.  The steam
then acts on the left-hand impelling-blade 11
during nearly the complete rotation of the
pistons until after the said impelling-blade
has passed the port-opening 26*, whereupon
the steam 1s exhausted out through the port
26, lower valve-port 22, lower exhaust-ports
14 22, and lower exhaust-pipe 19. To re-
verse the engine, 1t 1s only necessary to move
the valve 21 downward, so as to open up the
port 26 to live steam and the port 25 to ex-
haust, thereby causing the steam to travel a
course just reversed from that previously
traced. ' '

From what has been said it will be under-
stood that the engine described is capable of
many modifications within the scope of my
mvention as herein set forth and claimed.
The device described as a ‘““rotary engine’’ 1s,

nevertheless, capable of use as a rotary pump

when the pistons thereof are positively driven
by force applied to their shaft exterior of the

engine.

What 1 claim, and desire to secure by Let-
fers Patent of the United States, is as fol-
OWS:

In a rotary engine, the combination with a
base member 1 and top member 2, formed
with an approximately spherical piston-seat
3, divided mto compartments by an oblique
abutment 7, of the conical rotary pistons 10
connected by a spherical head 9 and having
shalt extensions 8 journaled in said members
1 and 2, said pistons having tangential con-
tact with said abutment 7 and said head 9
fitting a seat 1n said abutment, the disk-like
impelling-blade 11 working diametrically
through said pistons 10 and head 9, and
notched at 12 to embrace said abutment 7,
and suitable admission and exhaust ports
leading to and from the piston-seat compart-
ments, substantially as described.

In testimony whereof I affix my signature
in presence of two witnesses.

LUDWIG BERGMAN.

Witnesses:
FrED W. SMITH,
H. SELBERG.
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