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RUFUS S. MATTESON, OF PROVIDENCE, RIIODE ISLAND.
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Application filed August 11,1902, Serial No, 119,308,

(]}To model.)

To all whom: it may concern:

Be it known that I, RUFUS S. MATTESON, a
citizen of the United States, residingat Provi-
dence, in the county of Providence and State
of Rhode Island, have invented certain new

and useful Improvements in Rotary Expan-—.r
sion-Engines,of Whlch the followmfr isa specl- -

fication.

My invention lelates to thab class of rotary
engines which comprises a plurality of rotary
pistons revolving with intermeshing periph-
eries upon parallel piston-shafts, and has for
its primary purpose theabsoluteand complete

conservation and utilization of the steam-sup-
ply. This and other incidental advantages .
~are attalined through the medium of my new
structure, which is hereinafter described, and.

iliustrated in the accompanymﬂ‘ dra,mnfrs
wherein—

Figure 1 is a lono'ltudmal eentral ‘56(31310]1

and gearing in asid'_e elevation; Figs. 2, 3, 4,

spectively, of ¥ig. 1; Figs., 8, 9, 10, 11,12,

a plan view of a stationary engine involvi.ng

‘my invention, and Fig.15 a side elevation of

the same.

eylinder composed of a plurality of sections
ABCDETF, bolted or otherwise joined at
their extremities.
the cylinder thus formed and journaled there-
in are two vertically-disposed piston-shafts st,
the former of which extended constitutes the
main shaft. = Upon the extremities of these
are mounted intermeshing gearsopgr. On
each of the plston-shafts is also mounted in

succession a series of cylindrical rotary pis-

tons GHIJEKLMN OP QR, with longi-
tudinally - disposed peripheral impellers. or
valves b b, &ec., radiating therefrom. These
valves are .prefera,bly._.tlf-ansverf.sely segmental
at their extremities, with reduced intermedi-
ate portions, Wh@I‘BbV a series of longitudinal
chambers or poekets o 1* 2%, &e., are formed

~sufficiently broad to permit the radial valves

Longitudinally traversing

of the vertically- ad;jaeent pistons to inter-
mesh,

A steam-supply pipe ¢ leads from the boiler

into the side of one of the end cylinders at a
point adjacent the intermeshing
valves. -
the pipe ¢, feeds the supply-pipes ¢ ¢, &e.,
| of the several sections through valves d d’,
&cC.

piston-
A second steam-pipe S, leadmg from

An exhaust-pipe e €', &¢., diametrically
opposite the supply-pipe, leads from the op-

posite side of each successive section, all of -
‘which converge in a common exhaust-pipe T.

Intermediate each piston-couplet is a par-
tition-plate 1 f', &e., provided with.radially-
disposed openings g ¢', &ec., located at regular
distances corresponding to that of the valves,
so that every valve of the upper piston simul-

| taneously covers the upper valve-openings,

of my complete engine, showing the pistons

while every valve of the lower piston is in-
termediate the lower set of openings. In
each successive plate, however, it will be ob-

| served that the number of openings g ¢', &ec.,
5, 6, and 7, transverse sections of the same
on lines w u, ¥ v, ww, x x, ¥ Y,-and z z, re-

‘and through the pipes ¢’ ¢*, &e.,
way of the pipe S.

are regularly diminished by one both up-
wardly and downwardly from that portion of

1 the plate adjacent to the side of the cylinder
side elevations of the p&I‘t-lth[lS bebween the,

successive piston - couplets; Fig. 13, a dia-
grammatic view of the piston series; Flﬂ' 14,

into which the steam-supply pipe enters.
The interior faces of the sections B C D,
&e., are longitudinally segmentally recessed
from a point adjacent the steam-inlet, form-
ing curved steam-chambers of equal extent

| upwardly directed 2 A/, &e., and downwardly
Referring by lettersand figures to my mech- -

anism, 1t consmts of a transversely-elliptical

directed 7 ¢/, &e. It will be noted that the

-section A lacks these chambers; further,

that said chambers successively increase in
length throughout the series of sections, ter-
minating in each instance at points short of
the first remaining openings in the ‘partition-
plates at a distance equivalent to 7, Fig. 3.
The operation of the mechanism is as fol-
lows: The steam enters the several sections
A B C, &c., through the steam-pipe ¢ directly
indirectly by
The entering steam strikes
the intermeshing valves 0 and expanding in
the adjacent poekets rotates the upper and
lower pistons G and H, the latter clockwise
and the former in the oppos1te direction. The
relation of the valves b to their respective ad-

jacent ports or openings is such that when

the valves of the piston G exactly cover their

ports g the valves of the piston H expose their,
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adjacent ports, respectively.
tons I J K L, &c., of the series rotate syn-
chronously with G I, 1t is evident that simi-

lar conditions attain in each section at every

moment of revolution. In detail, the steam
on entering section A fills the pockets a and
1*, which during rotation exhausts through

the opening ¢ into the pocket 1%, (upper pis-.

ton, ) section I3, and fills the entire segmental
chamber /v 7, ineluding the pocket 12, whence
thesteamexpands backintosection A through
an adjacent opening ¢ into pocket 12, (lower
piston,) where 1t completes an increased rec-
tangular expansion for section 3. This op-
eration is repeated analogously in section C
thus: Referring to sections A and B, pocket
1* (upper piston) by rotation becomes 22, (up-
per piston,) sections A and B, and exhausts
through its adjacent openings ¢ and ¢’ into
pocket 2%, section C, and fills the entire seg-
mental chamber 7’ 7/, including the pockets
22 (lower piston,) sections B and A, where it
completes 1ts circeuit of expansion. The op-
erations thus outlined are repeated through
the several remaining sections until eirenit

including 6* 18 reached, when all the sections

simultaneously exhaust into the air or con-
denser.

In originally starting the engine it is ad-
vantageous to have all the valves d d', &e.,
opened 1initially to secure pressure upon an
extensive piston area, at which time the steam
1s not used expansively, but merely to secure
an initial impulse. Thereafter these valves
should be closed.

1t will be observed that the expansion here-
in is continuous and that the engiune is in re-
ality stmple, although in appearance com-
pound. .

Having thus described my invention, what
I claim asnew, and desire to secure by Letters
Patent, is— |

1. In arotary engine a series of casing-sec-
tions, piston-shafts traversing the sections, a
piston-couplet in each section mounted on the
piston-shafts intermeshing radial valves upon
the piston-couplets, partition-plates interme-
diate the several sections, a series of radially-
disposed openings through each partition-
plate, the number of openings in the series
of each successive plate diminishing as the
number of sections increase.

2. In a rotary engine a series of casing-sec-

tions, piston-shafts traversing the sections, a

60

cylindrical piston - couplet in each section
mounted on the piston-shafts, longitudinally-
disposed pockets upon the peripheries of the
piston-couplets, partition-platesintermediate
each section, a series of radially - disposed
openings through partition-plate and adapt-
ed to register with the successive pockets, the
nuamber of openings in the series of each suc-
cessive plate diminishing as the number of
sections increase.

3. In a rotary engine a series of casing-sec-
tiong, piston-shafts traversing the sections, a

As all the pis- |

724,907

mounted on the piston-shafts, intermeshing
radial valves upon the piston-couplets, parti-
tion-plates intermediate the several sections,
aseries of radially-disposed openings through
each partition-plate and contiguous with the
valves, a steam-inlet in each casing adjacent
the intermeshing valves, and longitudinal re-
cesses segmental in cross-section extending
upwardly and downwardly from the steam-
inlet in each casing-section except the first.
4. In a rotary engine a series of casing-sec-
tions, piston-shafts traversing the sections, a
couplet of cylindrical pistons in each section
mounted on the piston-shafts, intermeshing
radial valves upon the piston-couplets, parti-
tion-plates intermediate the several sections,
a series of radially-disposed openingsthrough
each partition-plate and contiguous with the

valves, a steam-inlet in each casing adjacent

the intermeshing valves, and longitudinal re-
cesses segmental in cross-section extending
upwardly and downwardly from the steam-
izlet in each casing-section except the first,
and of 1ncreased length in each successive
section. |

5. In a rotary engine a series of casing-sec-
tions, piston-shafts traversing the sections, a
couplet of eylindrical pistons in each section

| mounted on the piston-shafts, intermeshing

radial valves upon the piston-couplets, parti-
tion-plates intermediate the several sections,
a serles of radially-disposed openings through
each partition-plate, and contiguous with the
vaives, the number of openings in the series
of each successive plate regularly diminish-
ing as the number of sections increase, a
steam-inlet 1n each casing adjacent the in-
termeshing valves, and longitudinal recesses
segmental In cross-section extending up-
wardly and downwardly from the steam-in-
let to points short of the first remaining open-
ings in the partition-plates, in each casing-
section except the first. |
6. In a rotary engine the combination with
a series of casing-sections of a pair of rotat-
ing eylindrical pistons in each section, pe-
ripheral valves radiating from the pistons, a
steam-inlet to each section, transversely-are-
uate chambers adjacent the several steam-
inlets, and means for exhausting the steam
successively from the chamber of one section
to the chamber of a more remote section.
7. In arotary engine the combination with
a series of casing-sections, of common piston-

shafts, a piston-couplet mounted on the pis-

ton-shatts in each section, intermeshing ra-
dial valves on the piston-couplets forming in-
termediate peripheral pockets in longitudi-
nal alinement thronghout the piston series,
passages between the alined pockets succes-
sively diminishing in number as the number
of casing-sections increase, and a passage in
each casing-section except the first connect-
ing the terminals of two sets of alined pock-
%ts, to complete a series of expansion-cham-
ers.

couplet of cylindrical pistons in each section | 8. In a rotaryengine the combination with
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a series of casing-sections, of common piston- ] means for simultaneously exhausting each

shafts, a piston-couplet mounted on the pis-

ton-shafts in each section, peripheral pock-
ets similarly located upon ‘the peripheries of
each piston-couplet, steam-passages adapted

to connect two or more of the pockets, and a
steam-chamber in each casing-section trans-

versely connecting two series of pockets to

- form an expansion-chamber.

IO
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9. In a rotary engine the combination with

a series of casing-sections of two radially-
contacting pistons in each section synchro-
nously rotating in opposite directions, pe-
ripheral pockets npon the pistons, meansin-
termediate each couplet for temporarily unit-
ing the pockets of different piston-couplets,
and means in each section for transversely
joining the united pockets, to complete a se-
ries of constantly-enlarn‘mﬂ'expansmn -cham-
bers.

10. In arotary engine the combination in a

~ series of casing-sections of a plurality of pis-

25

- series of casing-sections of a plurality of pis-

ton-couplets rotating therein, and circuits of
expansion intermediate the piston-couplets
and the casings; said cireuifs increasing in
area as they include successive casing-sec-

tions.

11. In arotary enginethe combination in a

ton-couplets rotatmg therein and expansion-
circuits intermediate the piston-couplet and
the casings; sald cireunits being concentric-
ally arranﬂ'ed

12. In a rotary engine the eombma.tlon ina

series of casmﬂ'-sectlons of a plurality of pis-
ton - couplets rotating therein, concentriec-
ally-arranged expansion-circuits intermedi-
ate the piston-couplets and the casings, and

entire cirecuit.
13. In a rotary engine, a series of casing-

| sections, piston - shafts traversing the sec-

tions, intermeshing piston-couplets in each
section mounted on the piston-shafts, parti-
tion-plates intermediate the several sections,

| a series of radially-disposed openings through

40
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each partition-plate, the number of openings

in the series of each successive plate dimin-
ishing as the number of sections increase.

14. In a rotary engine, the combination
with a series of casing-sections of two radi-
ally-contacting pistons in each section syn-
chronously rotating in opposite directions, a
series of radially-disposed openings through
each partition-plate, the number of openings
1n the series of each successive plate dimin-
ishing as the number of sections increase.

15. In a rotary engine, the combination
with the casing of a pair of pistons, periph-
eral valves radiating therefrom, a steam-in-
let, and longitudinal recesses extending up-
Wardly and downwardly from the steam -in-
let in the casing.

16. In a robmy engine, the combination

with the casing of a pair of pistons, periph-

eral valves radiating therefrom, a steam-in-
let in the casing adjacent the intermeshing
valves, and recesses extending upwardly,
and downwardly from the steam-inlet in the
casing.
In testimony whereof I haveaffixed m y Sig-
nature in presence of two witnesses.
RUFUS S. MATTESON.
Witnesses: | | |
JOSIAH A. KING,
OLNEY T. INMAN.
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