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To all whom it may concern: -
- Beit known that I, MADDRA J. HEWLETT, a
citizen of the Um’red States, residing at Ke-f
State of
Illmms have invented certain new and use-
fulImprovements in Rotary Engines,of which
the following is a speelﬁeamen reference be-
~ ing had to- the. accompanying drawings. '

WIy invention relates to rotary engines, and
has for its object to provide an 1u1pmved bal-
anced rotary engine which will be simple in
-construetion and efficient in operation.
In the accompanying drawings, Figure 1 is
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[0) i KEWANEE ILLINOIS
AND ALFRED M HEWLLTT

ASSIGNOR TO HIMSELF
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' ROTARY ENGINE

- SPECII‘ICATION fonnmg' part of I_etters Patent No 713, 003 dated Novembel 4, 1902

Anplwatwn filed March 10 1902 berlal No. 97,492,

(No mndel }.

wanee, in the county of Hemy and §

a horizontal section on lme 11 of FI,Q‘
2 is a vertical section on line 2 2 of Fig. 1.

Kig. 3 1s a cross-section on line 3 3 of Fw 1.

Fw' 4 18 a cross-section on either of lmes 4 4
of Fln" 1.

of Lhe cylmdel-seetwm
view of one of the plstons

Flr.r

S 13 a cross- SeCtIOIl on line 8 8 of [‘10* 7..
"My improved engine consists of a series

of pistons carried by a rotmy piston - sup-
port and arranged to operate in ecylindrical
The several: chambers are ar-

chambers.
ranged in line and are preferably of the same
dmm eter, although, as hereinafter explained,

desired.
receive high-pressure. steam and to etha,u.st

it into low -pressure cylindersatopposite ends
of the high-pressure e}hndel, and such low-

pressure cylmdels may in turn exhaust into | fits upon the subbase 10 and is &ecured there-

still lower pressure cylinders arranged beside

der is smaller than that of the low-pressure
cylinders, 8o as to avoid or reduce back pres-
sure. VVhen the eylinders are all of the same
diameter, this is best secured by making the
low- pressme cylinders longer than the hlﬂ'h

pressure cylinder; but if desired it may e
secured by increasing the diameter of the low-

pressure cylinders. The pistons of the dif-

ferent cylinders are all carried by a single

eylindrical piston-support, which extends

through the different cylinders and is mount--

ed in suitable bearings, so as to rotate freely.
Smtable pa,rtltlons are pmvlded at the ends

Kig. 5 is a perspective view of one
6.1s an end

Fig. 7 is an en-
larged section on line 7 7 of I I‘it., 8, and Fln'

T'he area of the high-pressure cylin-

pistons consist of sliding
fitted in the cylindrical pis_tml-Su.ppm'-b and

ports thereof, forming a cut-off.
1. exhausted f:om the low-pressule cylinders is
‘discharged through the base of the housing

a of the (33 hudem which enﬂ*a,n'e the piston-

support,-and theleby close the ends of said
cylinders.

The cylinders are inclosed: in a.

50

housing the sides of which are removable to

permih “of the. assembling or separation of the
-parts.
haust- %team from the high-pressure to the
, | low-pressure cyhndelsand also to receive and
discharge the exhaust-steam which comes

The housmrr serves to conduet ex-

from the Iow-pressme cylinders. The differ-
ent cjlmder.s are detachably fitted into the

- | housing, so that, if desired, they may be sepa-

The different
plates, which are

rately removed or replaced.

are adapted to be projected therefrom by the

rotation of said piston-support to engage the

inner surface of the cylinder. : The piston-

support itself bears against the inner surface

55

6o

of each cylinder between the inlet and outlet

The steam

to. a subbase, tlom whenee 15 IS exhdusted
into the air.

- With this treneml statement of the con-
sn uction I w111 Nnow deseube In detail the con-

1 struction of my unploved engineas 1llustmted
they may be made of different diameters, if

One of the cylinders is arranged to.

in the accompanying dmwmws
“Referring to the drawings, 10 mdlcates the

! 'subbase_of the engine, which is adapted to
support the base 11 and parts carried there-

by. As shown in Kigs. 3 and 4, the base 11

to by bolts 12. The base 11 carries the hous-

‘ing which incloses the working parts of the

engine and to that end'is made slightly longer
than the combined length of the different cyl-
inders, as shown.in Fig. 1. The housing is

| provided with mtermedmte partitions 13 14
‘which extend transversely thereof and form

the ends of the high-pressure cylinder. It
will be seen that the partitions are respec-

tively placed equally distant from.the ends
of the housing and far enough apart so that
the middle section of the housing is of about

one-half the width of the end sectwn The

partitions 13 14 are preferably cast integral
with the housing, an.d in addition to forming
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- the ends of the high-pressure cylinder they

serve as means for securing the removable
‘stde plates in place.

1516 1indicate the side plates of the hous-
ing, which, as shown in Fig. 4, are secured,
preferably, by serews 17 to the housing. The
side plates 15 16 are made readily removable,

~assembled or taken apart.

IO

18 indicates the top plate. of the housmﬂ' .

19 20 indicate the end partitions, which are

 similar to the partitions 13 14 and form the

outer ends of the low-pressure cylinders, the
inner ends of said eylinders bemn' formed by

5 the partitions 13 14.

- All the partitions 13, 14, 19 and 20 are pm-
vided with central circular openings, which

- are concentr 1eftlly arranged, asshownin Kigs.

1 and 2. |
- 21 indicates a 03 lindrical plstor-qtlpport
whlch extends through the housing and rests

‘in the circular o-penings- in the dif:'ferent par-

titions 13 14 19 20, as shown in Fig. 1. The

~ends of said plston support pIOJeL'D beyond
~the partitions 19 20, as shown, and over such
‘projecting ends are fitted caps 22 23, which

are secuired by bolts 24 to thepmtibions 19 20.

" The caps 22 23 fit snugly upon the ends of the
- piston-support 21, as shown, and not only act |
30

to pack the ends thereof to prevent the es-

~cape of steam from the end cylinders, but

also form extended bearings for said support.

26 26 1ndicate shafts, which project cen-

' -_;'tla.lly from the ends of the piston-support
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21 and are journaled in beamnn's carried by
~ pillow-blocks 27 28, respeetwely, preferably

supported on the subbase 10. Stuffing-boxes
29 80 are provided in the caps 22 23, respec-
tively, to prevent escape of steam around the
shafts 25 26.

31 indicates a duet formed in the top plate
15 of the housing and connecting the end
compartments A B, formed by the partitions
13-14 with an intermediate compartinent C, as
shown in Fig. 2. The t
31 1s to conduct the exhaust-steam from com-
partment C, as hereinafter explained, into
compartments A and B.

32 33 Indicate ducts communicating with
the lower portions of the compmbments ADB
and with a chamber 34 in the subbase 10 for
conducting the exhaust-steam from said com-
partments A B to the subbase.

36 Indicates an outlet-pipe eommumcatmw
with the chamber 51. |

36 indicates a steam-supply pipe commu-
nicating with the lower portion of compart-
ment C.

37 33 30 indicate pistons earried by the pis-
ton-support 21 in the compmbmeuts A BC,
respectively. - The construction of said pis-
tons is best bhOWII in Figs. 6, 7, and 8, from

- which it will be seen that 541(:1 plStOIlb are CoIm-

posed of a plate 40, having side strips 41 42,
which are fitted mto Smba.ble orooves 43 in

unetion of said ducet |

| the grooves 43 under the side strips 41 42,
serve to presssaid strips outward. Asshown

l

|
|

|'

| above Lhe center and at the right.
case of the low-pressure cylmdels the inlet-
ports 50 are above the center thereof and at

713,003

strips 44 45, fitted into similar groovesin the -

ends of said plate 40. Springs 46, fitted in

in the drawings, the pistons are fitted in slits:

in the piston-support 21, said slits being of
| suitable length, so that the end strips 4445
30 that the parts of the engine may be eﬂsﬂv |

bear against the piston-support with suffi-

cient closeness to prevent the escapeof steam.

the piston-support 21, adjacent to theends of

each piston, which packmw-rmﬂs lie opposite

the inner faces of the partitions 13 14 19 20
and prevent the escape of steam between said

partitions and the piston-support.

70

75

Packing-rings 47 are preferably provided in

A’, B, and C' indicate the cylindersof the =
compartments A B C, respectively. Thelow-

pressure cylinders A’ B are similar in all re-

spects and are similarly arr anged. Thehigh-

pressure eylinder C' is similar in general con-

struction to the other cylinders, but is oppo-
"Froman
| 1nspeet10n of Flgg 3 and 4 1t will be seen that'

sitely arranged, as shown in Fig. 3.

o

-1a,nﬂ'ed The center of the hwh plessure C} -

inder C' in the constraction shown lies at the
left of the axis of the piston-support, asshown

in Fig.3, while the center of the low-pressure
cylinders A'and I3’ lies at the right of the axis

of the piston-support. Furthermore, thein-

let-ports 48 of the hwh -pressure cylinder lie

95

below the center and at the right, as shown |
in Fig. 3, while the outlet-ports 49 theleof are.

In the

the left, while the outlet-ports 51 thereof are
below the center and at theleft. It will fur-
ther be observed from an inspection of Figs.
3 and 4 that the piston-support 21 engages the
surface of the high-pressure cylinder C' at the
right between the inlet and outlet ports there-
of,while it engages the low-pressure cylinders
at the left between the inlet and outlet ports
thereof. The general construction of the dif-
ferent eylmderq 18 best shown 1n Fig. 5, from
which it will be seen that each of the (,ylm-
ders is composed of two semicylindrical sec-
tions 52 53, said sections being provided at
their ends with Supporbmg-pld,bes 54 955, re-
spectively. The plates 54 are connected at
the top and bottom by longitudinal ribs 56 57,

respectively, as shownin Figs. 3 and 5. The

plates 55 are connected by a side rib 58, as
shown 1n Figs. 3 and 5. When the parts of
the cylinder are assembled, the plates 54 55
abut, forming a partition similar to the par-
titions 13 141920. Thesize and shape of the
plates 54 55 and the length of the different cyl-
inders are such that the cylinders, with their

end plates, are adapted to fit into the housing

between the partitions 13 14 19 20—that is to
say, the cylinder A’is adapted to fit between
the partitions 13 and 19, the eylinder B’ be-
tween the partitions 14 and 20, and the eyl-

the side edges of said plate and with end 1 inder C' between the parmtlons 13 and 14.
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“housing, as shown in Figs. 3 and 4, the ribs
- 56 of the high-pressure c¢ylinder lying at the |
opposite side of the duct 31 from the ribs 56
of the low-pressure eylinders owing to the
fact that such eylinders arereversed, as here-

10

20

30
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3

When ﬁtted into place the eud plates 04 55 ' 'VIded in eompa,rtment B. The ste.a:m plpe

of the different cylinders fit snugly against

the adjacent partitions and further pack the
The ribs 56 of the different cyl-

cylinders. _ _
inders abut against the top plate 18 of the

inbefore explained. The lower ribs 57 of the
different cylinders rest on the base 11, as
shown in Figs. 3 and 4. The side ribs 53 of

the different cylinders project into grooves

59, formed in the side plates 15 16, Ilbb 60
bemtr provided on the side plates to form
.:\tended bearings for the ribs 58, and there-
by provide %team tight conneetmns ab those
points.

61 indicates set- .serews provided in the side
plates 15 16 and adapted to bear against the
outer faces of the ribs 58, as shown in Figs.
3 and 4, for adjasting the position of the dif-
ferent cylmdels 62 indicates similar set-
screws provided in the side plates 15 16 op-
posite the set-screws 61. If preferable, ad-

justable wedges can be substituted for. set-

screws, and in large-size engines they would
be more secure. It will be llndelbt{){)d that

in the construction shown the set-screws 61
of the low-pressure cylinders are in the side

plates 15, while the set-secrew 61 of the high-
pressure cyllndeL is in theside plate 163 aho
the set-screws 62 of the low-pressure eyhn-
ders are in the side plate 16, while the set-
screw 62 of the high-pressure cylinder is in
the side plate 15. -Thisis fully shown in Fig.
1. The set-serews 61 62 of any eylinder con-

trol the position of such eylinder in the hous-

- 40

mg, and 1t is evident, therefore, that by ad-
justing the position of, such screws the eyl-
inder may be adjusted in the housine to in-
crease or reduce the pressure of the piston-

- support flgain% the 1nner surface of the cyl-

45

50

55

inder at the point of contact. DBy this means
wear may readily be taken up.
understood, of course, that the end plates 54
5o are made slightly narrower than the inside
width of the housing to provide for such ad-
justment. Theset-screws 6162 furtherserve
to hold the two sections of each eylinder
tightiy in contact with each other to prevens
escape of steam where they join., Suitable

packing may, if demred be pmwded at such

places.
‘From the fmetfumﬂ debellptmn it will be

seen thatan 1nleh steam-chamber ¢is provided

in the Jower lw‘ht hand section of the com-

6o

65

p(vtmenb C dnd an exhaust-steain chamber
¢'in the upper right-hand section thereof.

Similarly, an inler, steam-chamber a 1s pro-

vided 1n the upper left-haud section of (Jom-
partment A and an exhaust-chamber ¢ in
the lower left-hand section of the same com-
pmtmem Similar chambers 0 b’ are pro-

e

16 will be

—

in the different partitions 13 14 19 20.
caps 22 23, with their stuffing-boxes, are then
fitted in plaee, and the %ha,ftfs 95 26 are prop-
‘erly fitted in their bearings in the pillow-
The pistons 37 38 39 may.then

be fitted in pldee, after which the different
i eylinders are fitted into the housing from the
sides, the two halves of each cvlmdm being
'plaeed in position from opposite sides of the N

housing. The side plates are then placed in

~arrow in Fig. 3.

prOPO[tIOHS 11].118[ ldted

36 communicates with chamber ¢, while ex-

haust—due‘n% 32 33 commumea,te wmh eham-
bers ' 0.

- "The parta are’ as&embled as follows Thei
side plates 15 16 being removed, the p1ston-=-..-;

70

support 21 is fitted.into the housmfr by an

endwise movement and rests in its beaunn'

blocks 27 28.

position and the proper adjustment secured

by means of the set-serews 61 62.
- The operation is as follows: Steam bemﬂ"

admitted to the. high - pressure chamber ¢
through steam-pipe 36 enters the cylinder C'
throucrh ports 43, rotating the piston-support
and piston in the duectlon indicated by the

outlet-pmts 49, it escapes into exhaust-cham-

The

75

8o

go
When the steam reachesthe -

ber ¢, a,nd_thence passes through duct 31-to

eham‘bers ¢ and b of low-pressure compart-
ments A and B. It then enters the cylinders
A’ B'through ports 50 and acts upon the pis-

05

tons In bdld cylinders to rotate the piston- :

support in the same direction as indicated
by the arrow in Fig. 4, being finally e*{hau%ted
through ports 51 mto exhaust- chambers o' b’,

Whence 1t may pass through ducts 32 33 to

the chamber 34 in the subbase 10. 1f desired,
the,s‘neam after passing into exhaust-cham-
bers a’ 0" may be employed to drive other
low-pressure ¢ylinders, in which case the op-

I1CO

1'05-

eration above described will be continued to

the last of the cylinders. Five, seven, or
more. cylinders may be employed.
be observed that the pressure upon the pis-
ton-support in the high-pressure cylinder C’
is the opposite of ’[hdl] in the eylinders A'B'.

It Wlll‘

11O

Consequently the one pressure neutralizes

the other,balancing the piston-support. Fur-
thermore, the mueftsed area of the chambers

‘@ and b and cylinders A"and B’ as compared

with the area of the chamber ¢ and eylinder

C' permits the steam to pass readily from the

high-pressure to the low- -pressure cylinders,
and thereby back pressure is practically
eliminated. Asshownin Fig. 5, the inlet and

outlet ports are formed by bounﬂ' & number
of holesinthecylinders at appropr 1ate points,

said holes being staggered, so that the cylin-
der 1s not worn by the travel of the piston.
It should be understood that the relative

areas of the high and low pressure cylinders

may be varied; but I prefer to employ the

To adjust the cyl-
inders with reference to the piston-support,
1t 1s- not necessary to remove the side plates

115
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or to otherwise take the engine apart, since | dividing the housing into inlet and exhaust

any ordinary adjustment may be secured by |
simply mampulatmw the set-screws 61 62.
I wish it to be understood that my inven-

tton is not restricted to the specific constmc-, *
tion illustrated and described, except in so

far as the details of the eonstructlon are par-
ticularly claimed.

That which I claim as my invention, and
desire to secure by Letters Patent, is—

1. In a rotary engine, the combination of a
housing, a separate Cy linder inclosed in said
housing, one or more compartments between
the cylinder and housing, a piston-support

oxtending throughsaid eylinderand housing,

a piston carried by sald piston-support, and

steam inlet and outlet ports, substantially as

desecribed. |

2. In a rotary engine, the combination of a
housing, a cylinder removably inclosed in
sald housing, a piston-support in said eylin-
der, a piston carried by said piston-support,
and steam inlet and outlet ports, substan-
tially as deseribed.

3. In arotary engine, the combination of a
housing having removable sides, a piston-
support mounted in said housing, a piston
carried thereby, and a cylinder composed of

separable parts adapted to be fitted into said
housing, substantially as described.

4. In a rotary engine, the combination of a

housing having 1emova,ble sides, a piston-
SUppmb mounted in satd housm , & piston

~ carried thereby, a cylinder composed of sepa-

rable partsadapted tobefitted into said hous-

- ing, and means for adjusting the eylinder to

40

45
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55
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65 inder having longitudinally-extending ribs |

take up wear, substantially as deseribed.
5. In a rotary engine, the combination of a
housing, a piston-support mounted therein, a

cylinder ecarried in said housing, said piston-
support being eccentrically arranged with
reference to said cylinder, a piston carried
- bysaid piston-support, and meansfor adjust-
‘ing saild cylinder to take up wear, substan-

tially as deseribed.
6. In arotary engine, the combination of a

housing, a plston-suppmt mounted therein, a
ylmdel composed of separable parts cmued;

11 sald housing, said piston-support being ec-
centrically arranged with reference to said
cylinder, a piston carried by said piston-sup-
port, and means for adjusting said eylinder
to take up wear, substantially as deseribed.

7. In a rotary engine, the combination of a
housing, a piston-support mounted therein, a
separate cylinder carried in said housing,
and steam inlet and exhaust chambers be-
tween sald housing and cylinder, and com-
municating with said eylinder, substantially
as described.

3. In a rotary engine, the combination of a
housing, a piston-support mounted therein, a
cylinder carried in said housing, and a pis-
ton carried by said piston-support, said cyl-

steam- chambels substantlally as described.

9. In arotary engine, the combination of a
housing, a piston-‘support mounted therein, a
cylinder carried in said housing, a piston car-
ried by said piston-support, and set-serews at
opposite sides of the housing engaging said
c¢ylinder -for adjusting it latemlly, substan-
tially as described.

10. Inarotaryengine, the combination of a
housing having partitions extending trans-

75

versely thereof, a cylinder fitted between said

partitions, a rotary piston-supportinsaid cyl-
inder,and a piston carried by said piston-sup-
port, substantially as deseribed.

11. Inarotaryengine, the combination of a

housing having partitions extending trans-

versely thereof, a cylinder removably fitted
between said partitions, a rotary piston-sup-
port in said cylinder, and a piston carried
by said piston- suppmt substantially as de-
seribed.

12, Inarotaryengine, the comnbination of a
housing having transversely-arranged parti-
tions, a rotary piston - support journaled in
sald partitions, a piston carried thereby,and a

cylinder inclosing said piston-support and fit-

ted between said partitions, sunbstantially as
described.
13. Inarotaryengine, the combination of a

80
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95

housing having transver&ely-armnfred parti-

tions, a rotary piston - support journaled in
sald partitions, a piston carried thereby, and
aseparable cylinder inclosing said piston-sup-
port and fitted between said partitions, said
housing having removable side plates, sub-
stantially as desecribed.

14. Inarotaryengine, the combination of a
housing having transversely-arranged parti-
tions, a rotary piston -support 1ournaled in
sald partitions, a piston carried thereby, and
a cylinder inelosing said piston-support and
fitted between said partitions, theends of said
cylinder being squared to fit in said housing,
substantially as desecribed.

15. A cylinder for rotary engines having
longitudinal ribs 56, 57 and 58, substantmlly
as descrlbed

16. A cylinder for rotary engines baving
longitudinal ribs 56, 57 and 58,in eombmatlon
with a housing in whlch said cylinder is in-
closed, said housm'frhmnmrribs 60 forming a

100
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115

ogroove adapted toreceive the rib 58, su bsta,n- .

tlally as described.

17. Inarotaryengine, the combination of a
housing, a cylinder fitted therein, a piston-
supportin sald ¢ylinder,a piston carried there-
by, said eylinder having inlet and outlet ports,
sald ports being staggered substantially as
described. -

18. Inarotaryengine, the combination of a
plurality of cylinders arranged in line, a ro-
tary piston-support extending through said

cylinders,separate pistons carried by said pis-

ton-support in each of said eylinders, means

120
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~for admlttmﬂ* steam to one of smd cylinders, | ried by sard prston-support in each of said

an external housm and means for exhaust-
ing the steam from qald cylinder through said

housmﬂ' into another of sald -;,5 hnders, sub *

5 stantmlly as described. -
19. In a rotary engine, the combmatmn of

- an external housing, a hlu'n -pressure cylinder
therein, a low-pressure

io der, means for supplying steam to said high-
| pressure cylinder, means for conducting ex-
 haust-steam through a passage formed by
said housing to said low-pressure cylinder,
fsubcsta,nhmllv as described.

15 20. In a rotary engine, the cmnbma,tmu of

in and
, Mmeans forsupplvinﬂ'

compariments for said eylinders
formed bysaid housing

20 steam to said high- preasme c¢ylinder, and pis-

tons in sald cylmder
Scrlbed |

21. In a lotmy engine, the combmatlon of

a housing, a high-pressure cylinder fitted

25 therein, Tow - pressure cylinders at opposite

ends of said high-pressure c¢ylinder, a piston

in each of smd cylinders, and means for ex-

haustmn‘ the steam from said high-pressure

substantmlly as de-

e}hnder through a passage formed by the

30 housinginto Smd low- -pressure eylmderb sub-
-stantlally as deseribed.

. 22. In a rotary enﬂme the combmatmn of
a housing tranwersely extendm partitions

| carried thereby,sald partitions bemﬂ' arranged
'35 to divide the housing intoa plurahty of com-

partments, a rotary piston-support extending

through said housing and journaled at ltS:

ends therem said partitions having openings

- to receive saa_d Ppiston-support, a piston car-

4o ried by said piston-support in each of said
compartments, and a cylinder in each of said
‘compartments, substantially as described.

23. In a rotary engine, the combination of
a housing transver‘sely-extendmn' partitions
45 earrledthereby,smdpartlbmns beingarranged

~todivide the housing into a plumllty of com-

partments, a rotary plston support extending

~ through said housing and journaled at its

ends therem said partltlons having open-
50 ings to receive said piston-support, a piston

carmed by said piston-su pport in each of said |

compartments, a cylinder in each of said com-
partments, mlet and exhaust steam-cham-
bers formed in said compartments, and ducts
55 connecting the exhaust-chamber of the high-
pressure compartment with the inlet- eham-
bers of the low-pressure compartments ‘sub
stantially as described.

24. Ina rotary engine, the combination of |
transversely-extending partitions

6o a housing, _
~carried th,e reby,sald partitions b_ein garranged
to divide the housing into a plurality of com-
partments, a rotary piston-support extending
through said housing and journaled at its

65 ends therem sald parmuons having openings

to receive satd plston-SUpport a, plston car- |

evlmdel‘ adapted to
receive steam from said high-pressure eylin-

an external housmg, hl“‘h and low pressure
~eylinders therein, steam supply and exhaust

| 131&113 as deserlbed

der inclosed in said housing

compartments, a cylinder in each of said
compartments, and means for adjusting said

c¢ylinders with reference to the p1st0n-sup-
port, substantially as descrlbed 8
25. Inarotary engine, the combination of a
houqmg, tmnsxelse]y e'{tendln
carried thereby,said partitions bemﬂ*armnf-‘red

to divide the housing into a plurahty of com-

partitions

partnients, a rotary plston-snpporb extending
through said housing and]ournaledatltsends- |

thetem said Dﬂ.l"bltl{}ﬂb having openingstore-
ceive said plbton-bupport plston carried by

said piston-support in each of said compart-
ments, and a eylinder composed of separable

380

partsin eachof said compartments, said hous-

ing having removable Slde p]a,te substan-

26. In arotary engine, the combination of a
housm ,ahigh-pressure cylinder fitted there-

in, low pIeSblII’B cylinders at Opp031te ends

of said high-pressure cylinder, each of said
low- -pressure ¢ylinders being of substantially
double the length of the hlfrh -pressiure ¢ylin-
der, a piston in each of bmd cylinders, and
means for exhausting the steam from said
high-pressure e_‘ylmder into said low-pressure
cylmders substantially as desceribed.

- 27. Inarotaryengine, the combination of a
housing, one or more compartinents between
the cylinder and housing, a separate eylin-
, & rotary piston-
support in said cylinder, a plston carried by

said piston-support,and steaminlet and outlet

go
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ports for smd cylinder, Substantlally as de-

seribed.
28. Inarotaryengine, the combination of a

housing having a Iemomble side, a cylinder

remm"ably tted in said housing, and a rotary
piston in said eyhnder Stlbstantlally as de-

seribed.

29. In a rotaryengine, the combination of a

housing having a 1'emovable side, a cylinder

removably ﬁbted in said housing, a rotary pis-
ton in said cylinder, and bteam mlet and ex-
haust chambers in said housing commu nicat-
ing with said eylinder, substantmlly as de-
sc,ubed

30. In a rotary engine, the combination of
‘an external housing, a high-pressure eylinder

I05

I1O
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therein, low-pressure cylinders at opposite

supplying steam to said high-pressure cylin-
ders, means for conducting exhaust-steam

throu gh a passage formed by the housing from
said hl“‘h -pressure to said low-pressure cyl-

inders, “and pistons in said e¢ylinders, substan-
tmlly as described.

31. Inarotaryengine, the eombma,tlou of a,-_

housing having & series of compartments, par-
titions separating said compartments, a se-

ends of sald high-pressureecylinder, means for |

120

ries of cylinders fitted in said compartments,

inlet and outlet ports for said eylinders, and
pistons in said cylmders subsbcmtmlly as de—
sceribed. “

32 In a rotary engine, the eombmatlon ofa

130
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housing having a series of compartments,par- | titions separating said compartments, a se-

titions separating said compartments, a se- | ries of remov able eylinders in said compart-

ries of eylinders fitted in said compartments, ' ments, inlet and outlet ports for said cylin-

inlet and outlet ports for said eylinders, and | ders, and pistons in said cylinders, substan—
s pistonsinsaid eylinders, certain of said eylin- | tial ly as described.

ders being arranged toreceive steam from cer- 1T
tain other of qald Cy lmders substantially as MADDRA J. HEW LETT.
described. Witnesses:

33. Inarotary engine, the combination of a CHARLES F. CULLOM,

10 housing having a series of compartments,par- I R. W. GAMBLE.
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