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JOHN S. BARDEN OF PROVIDENCE RHODE ISLAND ASSIGNOR TO HIMSELF
- AND DAN IEL N PIOKERI\TG OF BOSTON MASSACHUSETTS |

Lettera Patent Na 79 80‘3 dated July 14, 1868

IMPROVEMENT IN ROTARY ST_EAM-BNGINES. '
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' TO ALL PERSONS TO WHOM THESE PRESENTS MAY GOME: L L

Be it known that I, JOIIN 8. BARDEN, of the clty and county of va:dence, and State of Rhode Isla.nd Vo
Iha.ve made a new. and useful invention, havmg reference to what are termed Semi-Rotative: Engmes, to be. nper- S
ated by steam or other suitable elastic motor; and do hereby declare the same to be fully ueacmbed in tha fol
lowing specification, and representcd in the accompanymg drawmgs, of 'ﬁ'hlﬁh-«-—-— - S

Figure 1 is a front elevatlon | | | . |

Figure 2, a side view of a.pumpin u—engme of my 1mproved constructlon .

: Flgure 8, a vertical sectmn ‘taken thmugh and in line of the axis of the shaft of the engine.
- Figure 4 is a transverse and vertical section taken through the steam engme .
~ Figure 6 is a similar section of the pamp. | . |
Figure 6 is a horizontal section taken through the shaft-axis. ! .. | o
?I‘lgule'hsa,suie view, . | - | - - ‘
Figure 8 is a bottom view, and o - | | | B
- Figure 9 a top view of the shell or outer case of the plqtan-mlve
Figure-10 is a side elemtmn, |
Figure 11 a bottom view, and
- TFigure 12 a top view of the body part of such valve. . |

 The cylinder of the steam-engme is shown at A, as composed of & cyhnducul vessel, haﬁ.rmg its interior

space divided by two partitions, a b, and a cylindet, d, into two sectoral chambers, ¢ e The cylinder d is ﬁxed
. on the shaft B-concentrically, and such shaft extends axially through the cylinder A,in manner as represented.

- Packings, e'e, to rest. against the periphery of the cylinder d, are inserted in the: divisional partitions a b.

‘Two pistons or wings, C D, extend diametrically from the cyhnder d to the i inner perlphery of the case A.

There are also two passages, f and g, leading through the pistons, the cylmder d; and the shaft B. These pas- -
sages go parallel to one another th,roun'h the shaft B and ‘the cyhnder d. Thence each goes through the two |
pistons in opposite directions, in manner as shown in fig.' 4, the same. bcmg S0 a8 to open commumcatlon between .

the space over each piston with that below the other. _piston. .

| Within the partition & is a faucet or plug, E, provided with a ‘discharge- pa.ssacrc, k, and. two inlets, 74,
arranged in it in manner as represented. To this faucet two branch passages, k %, lead through the partition
-b to the expansive lower parts of the two chambers ¢ ¢, the purpose of the faucet and these passages & k being
to enable the chambers to be freed from water resulting from uhe condensatmn of steam in the chambers..

On the eylinder A is a cylindrical valve-chest, F, whose interior, I, is a cylmdrlca,l space, closed at its ends.

“An eduection-passage, m, leads out of the middle of the bottom of this space {, and into.a dlscharge~passage, |
‘n, going through the partition @ and the rear head of the cylinder A. TFurthermore, two ports or passages,0p,
lead from the space ! through the partition a, and. mto the two cham,bers ¢ c, such p%ssages 0, m, and P b31ng'__-
arranged as represented in fig. 4. S

A cylindrical piston- walve, G is arranged within the qpaceZ and is to iy theleto and. move therem as a3 -
~ piston-head nsually fits to and moves within a cyhndel | D R -
This piston-valve G is constr ucted of a body, ¢, and an outer cylindrical tube or case, 7 whlch are arranged. oal
concentrically, and formed in manner as represented in figs: 7, 8, 9,10, 11, and 12. |
In the top of the case » is a rectangular- opening, 8, and throuwh 1ts bobtom are three other such open- . -
ings, tu w. There is also a groove, w, made in its qlde, to receive the end of a.stud or screw, z, which, with .
‘the groove, limits the cxtent of longitudinal movement of the piston-valve, _and holds it in its right. posltlon """ "
In and around the part ¢ are two grooves, w’ 2, whlch are directly over the portstv. : Furthermorg, there
is & small chamber in the bottom of the port ¢, whlch is in contmuatmn of the openmg % leadlng through the'_'
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shell . The opening s is contlnucd into the body ¢, and commumcates with-the annular passages w z by horl-
zontal passages y y. "
- QOver the port I of the steam-chest are two valy e-chambers, ' a', within each of which is a valve, b‘ pro-
| mded with a long stem, ¢!, into which the steam to operate the engine is. to be led through a passage, d’ A
port or passage, f" leads from the middle of the passage ¢’ into the space I | |
- The stems-¢* ¢! of the valves 3" b' extend down through the space 7, and into the chambers ¢ ¢, and directly
~ over these pistons, so as to be raised alternately by the said pistons during their oscillating movements.
| The shaft of the engine extends a short distance mto a cylindrical pump-case, H, fixed to the engine-
cylinder by a neck, I, and arranged with respect to it in manner as represented. Thus the part of the s‘mft B
. which enters the interior space, g, of the pump-case is a ring, I/, which is fixed to, and so as'to be revolved by,
h the shaft. This ring, and the end of the shaft B, abut dxrectly against a cy]mdel K, which is fastened to the
'5 outer ‘head, A, of the pump-case. -
W:thm the pump-case, and so0 as to radiate in opposne directions from the ring T and the cylmder K, and
| fastened to the said ring, are two pistons or wings, 7/ &/, which extend to the inner perlphely of the.case. These
f “pistons are armnged in sectoral chambers I’ m, which are-separated from two other sectmal chambels, n' ¢/, by
partitions p’ ¢/, arr anged and formed as represented. |
| Openmgs r".8"t" w', provided with valves o' w’ 2’ ¢/, almnged a8 shown_ in fig. 5, are made through the par-
titions, so as to open communication between the chambers I m/ »/ o | '
An induction- -passage, 4, leads into the chamber ¢/, and there is an eduction- passwe, @, ]eadmg out of the
chamber #/'. |
There arc also two passaﬂ'es, b’ c” leadmrr through the block K Hach of such passages opens communica-
tion between the space below one piston and tha,t above the other of the pump-chambers I m/.
- By the employment of the sta,tmnary cylinder K, arranged with the partitions » ¢, the passages of com-
~munication, the shaft B, and the pistons ¢ %/, and thelr connecting-annulus 1I’, I am enabled to make the pas-
b sages B ¢ much larger than I could were I to make them through the shaft L The same may be said with
' respect to any arrangement of the passagesf g of the steam-engine, or by arranging them in the pistons CD
- and ‘through the shaft B and cylinder d, though they may be made much larger. than they could be were they
to be run through the foot d and the shaft B, f01 in such case they would have to be very nauon, on account
of the pistons, when at work, approachmw 50 closely to the partitions « b. |
- When steam is let info the passage ¢’ of the. steam-chest of the engine, and the shaft B is-turned, so as to
cause one of the pistons, C, to rise and throw up its valve &Y, steam will pass through the scat of such valve.into
the steam-chest 7, and by acting against the piston G, will move it endwise within the chamber 7, 5o as to enable
steam to pass through the passage f, and into the passages s, 7, w, and @ of the piston- wvalve G. In this case -
the annular passage w’ will be directly over the port o, leading to the raised piston. The passage u will open
«communication between the port » and the eduction- -passage m. The steam will rush through the passageo into
~77"""~-the space over the piston C, and will also pass thfough the passage f into the space belov. the piston D. The
steam, acting against the pistons, will move them in opposite directions until the piston D may be thrown up
-against its valve stem ¢!, 50-as to taise’ the valve §' thereof. As soon as this may take place, the steam will
enter the chamber 7 and drive the piston-valve in the direction opposite to what it was. pl cviously moved, 80 as
“to cause-the steam to produce a reverse movement of the two portions. The eﬂ{haust steam of the chamber /
will flow through the valve-stem passage o leadmg from the space 7 into the space.over the piston .. Such
- passage a® should have a diameter a little greater than that of the valve-stem. The same may be said with
respect to the passage 5 of the other valve-stem. INach passagec, however, should be of such a diameter as to
dlscharge the exhaust steam so slowly as to cause the piston-valve to be ““cushioned” by the steam while the
valve may be in movement, the cushioning of the valve being to prevent its momentum from br ea,kmn' its stop -
or stud z, or otherwise doing damage. | B
The pistons will be moved mth osclllatmw movements, 80 as $0 1mp*ut to the shafs B a ecxproca,tmg 1ot'1t1ve |
motion, and cause it to work the two pistons of the pump, which'is a-double-acting lifting and force-pump.
I claim as my invention, the combination consisting of the two sectoral chambers ¢ ¢, the oscillating-pistons
C D, the shaft B, the cylmder d, the reciprocating: va.lve -piston G, its cylinder'F, and tapped or stemmed valves
B! b, arranged and provided with steam- -pussages. of mductmn and eduction, the whole being substantially as -
and 50 as to operate as described. | |
- Also, the arrangement of thd steam-passaﬂos S g with the pistons C D, the cyhndel D, and the shaft B.
- Also, the arrangement md combination of the faucet E, and its bmnch passages % k, with the steam- '
“chambers ¢ ¢, |
| Aluso, the arrangement of the valves 8!, the rods ¢! theleof', and their passages ® 87, so0 as to effect ““cush-
“ioning”’ of the valve- -piston G by the steaw, under clrcumstances as set forth. | ,
Also, the valve- -piston. G, constmcted 0f' the  shell # and "body part ¢, m made and arranged together as
-get forth, :

-

| o JOHN S. BARDEN.
Witnesses: : N |

" R. H. Eppy,

F. P HALE, J r.
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