(No Model.) - o 2 Sh-BEts—-Sheet 1.
E. H. McDONALD. o
ROTARY STEAM ENGINE.

No. 465,194. . Patented Deo. 15, 1891

-

L}
- .
[ W S . kil Sl . ety el $aEmm e ki S I T -
- _ -
T T S - A

Sy " Ty
-~

-1 o= ol —— Ty el O L N S S L e p—r
) k

T T T T T e T, i, R, R, ", i, e, i, S, T, P "M, " ey R I ey e e R e i T e e e e e i T i S e,
1

F-
INVENTOR :
Eﬁzua?"’a? mecﬂﬁﬂakz
\ v ' ATTORNEYS -

THE NORRIS PETEAS CO., PHOTO-LITHO., WASHINGTON, D. C.




-

(No Model.)

‘No. 465,194,

E. H. McDONALD.
ROTARY STEAM ENGINE,

2-Sheets-—sheet 2,

Patented Dec. 15, 1891,

et Rtk
Vatintan

Zlward . JHETIonalct

 ATTORNEYS

LXG 2.
z:z:?‘ A 7 < il fc'-’“! 2 | . .
7 - = v .
4 = ] I e ’
=3 - + | 7 | :
S ' == ol =
= Y 1 Tes = __j/; : -
= @l
4 = v = I,.:' gy == <t/
. = 9 o =
cif —Cr— ::h:, *;(?c;a _ '_
| - = "
=== T
— _;ﬂ'&.z =
e — ' _f“—_j'/-
S- 2 é4
a nZinl N K
_ - | %
¥4 =—=17
oA -e2
| g ’Z;'Zz _ ! 36 :53 - ‘. ‘ .
e G ?9'_ / ' -
7 T //%?;}mmr. .
M
N\ [l = P3N\
W//Wmif//:/ﬂ.a/ 72 %%
. WirwessEs SNSVZzg “”llllllllll"l—éllll" .
Fiact G Rt ' 3




UNrtep StaTES PATENT OFFICE.

EDWARD H. McDONALD,

OF WYTHEVILLE, VIRGINIA.
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To all whom it may concern:

Be it known that I, EDWARD H. WIODONALD
of Wytheville, in the county of Wythe end
State of Virginia, have invented a new and |
useful Improvement in Rotary Steam - En-

gines, of which the following is a specification.
This invention relates, g enera,lly, to steam-

engines, and more par tlcula,rly_to animproved

~rotary engine of the double-piston pattern.
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fully hereinafter descubed and pointed out
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The obJect of my invention isto provide an
engine of thecharacter deseribed which shall
be sunple, compact, and efficient and one in
which the several parts can be easily con-

structed to form perfeet joints and connec-

tions.
A further object of my invention is to so

construct the parts of the engine that it may
also be used as a pump forforcing feed-water
to the boiler; and a still further obJect 1S to
provide a construction whereby the exhaust-
steam may be employed to heat water in the
boiler and also the feed-water. .
With these various objects in view my in-
vention consists in the peculiar construction
of the various parts and their novel combina-
tion or arrangement, all of which will be more

in the claims. o

In the drawings forming a, pa,ltof thls Spem-
fication, Figure 1 1s aview  of my improved en-
2ine arranged in connection with a boiler, the
outer shell of boiler being broken away. Fw‘
2 is a longitudinal sectlon the pistons bemg
shown in elevation. Flﬂ" 3 18 a face view
showing the steam eamty and pistons ar-
ranged therem Fig. 4 is a seetion on line
4 4, F1 3; and Fig. 5 is a section on line 5 5,
I‘w 3,

The same letters and ﬁtrmes of reference
in all the figures indicate the same parts

In the practlcel embodiment of my inven-
tion I employ a casing A, essentially cubical
in shape, said casing_beiug preferably formed
of a series of thick plates 1, 2, 3, 4, and 5, all
of which are securely united by means of the
bolts 6 and nuts 7,forming steam-tight joints,
and in practice plates 1 and 2 and 4 and 5
may be made integral. T'he plates 1 and 5

constitute the outer or face plates of the cas-
ing, while the plate 3 is ecut out to receive the
pistons, the plates 2 and 4 forming, in con-
nection Wlth the cut—out plate 3, the steam-

(Ne medel )

(,hember within which the pistons revolve.
The plate 3 has an opening a produced there-
in, said opening being formed by the inter-
section of two circular operrings, the shape of

55

i the opening ¢ forming an 1mportant feature

q

‘same, a,dJa,cent to the end of the

of my invention, as w111 appear hereinafter.

Near one end of the plate 3 and on the lon-

citudinal diameter of the same is produced

60

a transverse apertme a’, and oh each side of °

the aperture o’ and a,dJa,eent to the opening
a are produced the transverse apertures or
passages aﬁ and ¢, of less diameter than the
aperture a’.
o extends from the eperture a’-to the end
of the plate, the steam-pipe S being in-
serted in the outer end of said bore a“ and
passages ¢° and af are made to- extend re-

spectively, from the transverse aperturea’ to

the passages o and a®. Near the opposite
lar to o/, is made, and upon each side of the
plate, are
pr oduced the passages b® and b3. . A-Jongitudi-
nal bore or passage b* extends fromtheaper-
ture 0’ to the end of plate, the exhaust-pipe

b, Pa,ssaﬂ'es b’ and b extend from the lon-
gitudinal bore b* and communicate, respect-
1ve1y, with the passages 0? and b% Oblique

A lonﬂ*ltudmal bore Or passage

65

~end of the plate a transverse aperture b/, simi-

75

E being inserted in the outer end of said bore I

30

passages b’ and b™ communicate with the

opening ¢ and aperture b’ upon opposite sides
of the diameter of the opening a. 'The sides
of the opening a form the sides of the steam-

chamber, and the inner faces of the plates 2

and 4 form the faces of the said chambel
Both plates 2 and 4 have an aperture o’

formed mnear the ends, Sald aperture regis-

tering with the aperture a’ of plate 3 wheu
the Sf:ud plates are properly arranged.
opposite ends of the plates 2 and Y are also
constructed with the apertures b’ and the
passages b° and 0° all of which register, re-

spectively, when the plates are properly ar-

ranged. Passages a® and a® are produced in

the inner faces of the plates 2 and 4, said pas-

sages registering with the similar apertmee
in plate 3 The passages ¢* and ¢® in the
plates 2 and 4 do not extend entirely through
sald plates, but communiecate, respectwely,
with the longitudinal passages & and c?,which.

‘are arranged on opposite sides of the longi-

tudinal eente1 and extend fwm the passages

The
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a® and a® beyond the transverse center of the

plate, where they communicate with the parts

‘d? and d3, respectively, which open into the
| steam-eavity.

~ Ports d and d’ are also ar-
ranged to communicate, respectively, with the
passagesc®and ¢ at opposite points nearer the
passages a® and a’. At the center of each in-

- tersecting circle which forms the opening « is

- TO

produced an aperture e, through which is

passed the shafts I, upon Which the pistons
are mounted. KExhaust-portse’ are produced

- in the plates 2 and 4 at opposite ends of the

e

: 20

opening a,said ports passing entwel} through
said plates, as clearly shown.

Plates 1 and 5, constituting the face-plates
of the casing, are very much alike, each hav-
ing aperture e for the passage of the piston-

-'bhaftq and each having recesses ¢ into
whlch the steam exhdusts through the ports

e/, and it will also be observed tha,_t recesses
¢ communicate with the passages b° and 03,
the purpose of which will be presently eX-

~plained. Plate 1 has the apertures ¢’ and b’

at its opposﬂe ends, registering with the simi- |

lar apertures in the pla,tes 2, 3 and 4. Plate

5, however, has circular cavities af and b® at.

~ the 'oppoute’ ends, which register with the

30

openings a’ and b’, respectively, of the plates

1,2, 3, and 4, the camtles a®and b8 being made

in the inner fa,ces of the plates and extend-
ing only a short distance into the same, said

~ cavities being separated from the recess ¢,
- and leading from said cavities are the pas-

35

sages o’ and a'®, respectively, the feed-pipe

a'l and 1nlet-p1pes a'® being inserfed in the
outer ends, respectively, of the passages a°

and a'%, whereby water is fed to the boilerand

- flows from the heater, as will appear far-

{0

ther on.
A pisten G is mounted upon each sha,ft F
within the steam-cavity, each piston being in

- the form of an epicycloid and of a size to fit

- 45

- . 1n ;the-steam-c:hamberprop'er. S
- H,of the same diameter as the pitch-circles

-~ . of the piston, are secured to the opposite
55

snugly within the steam-cavity. DBy having

the pistons in the form of epicycloids they

mesh perfectly with each other, and as the
opening in the plate 3 is formed by the in-
tersection of two cirecles, and also as each
piston is pivoted at the centerof its respect-
ive cirele, the tips of the piston-arms form

tight joints with the sides of the opening,
thereby forming steam-tight subcavities with-

Circulardisks

faces of each piston,said disks having open-

ings 7 formed therein, which register with

the steam-ports admitting the steam into the

- cavity,the disk proper acting as a cut-off to

6o

prevent the continuous ﬂow of steam mto-

the chamber.
A plug K isinserted in the aperture &', one
end of said plug resting in the cir cular cav-

ity a® in plate 5, the oppomte end of said plug

-pr@jfeet-in_;g a short distance beyond the face-

plate 1. Theplugiscut awayorreduced at %

opposite thesteam entranceor passage,where-
by the steam may be guided to either the pas-

| elose all the ports.

465,194

sage a’or a’,according to the direction the plug

be turned, or it may be shut off entirely. A
longitudinal bore %’ is produced in the end of

| the plug within the casing, the said bore ex-

tending into the plug to a point opposite the

; reduced portion &, where it opens out on the

side, as at k%, direetly opposite the said re-

duced portion. The end of the plug resting
in the cavity a° is grooved or serrated,whereby

the pipe a™ may ‘communicate with the bore
in the plug k.

~ A plug Li'is inserted in the aperture 0’, one
| end resting in the cavity 0°.

This end is also
grooved or serrated and eommumcatmw with

| said grooves in the longitudinal bore 7/, whmh

in turn oommumeates with the transvelse
bore [2, which is adapted to register alter-
nately with the passages b” and 6. A lever
M is secured to the plug %, whereby the said

75

3o

plug is turned to reverse or stop the engine,
and a similar lever M’ is secured to the plug

L, the said levers being connected by means

of a pitman M? whereby they move in uni-

SO, D11V1ng-gea,rs N N are mounted upon
the projecting ends of the piston-shafts.
~In connection with my improved engine I

“employ a boiler O, surrounded by a water-

jacket O’, the steam-supply pipe extending
fromnearthe top of boilerto the engine. The
exhaust-pipe.of the engine, passing through

the water-jacket and boiler-sh.el%l,- is coiled up- -
wardly around the water-tubes in the fire-box.

1t is then brought out through the boiler-shell
into the wate1-mcket where 1t is coiled around
the boiler to the bottom of the jacket, and is

9o
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then carried upward. the full height of the

boiler, and about midway its height is pro-
vided with a blow-off cock E’, whewby the

| steam may be discharged into the water-

jacketorintothe smoke-stack Thewater-feed-
supply pipe communicates with the boiler

near its center, the water-suction pipe leading”

from the wa,ter-J acket, as clearly shown.
Allthepartsbeing arrangedas desecribed, the
pluﬂ' kisturnedtoadmitsteam intothe passage
a’, through which it passes into the passage a?,
thencethroun*h the passagesc?, andoutthrouwh
the ports d and d? and the opening . in the
disks H,thus driving the pistons in opposite

| dlrections as shown. = The steam after spend-
ingits force upon the plStOﬂS exhauststhrough

the ports ¢’, passing into the recesses e?, thence
into the passages b° and 4% where it passes by

means of the passages 0° and b’ into the bore

b* and out through the exhaust-pipe E, where
1t is carried through the fire-box and -wa-t-er-
jacket to heatthe waterin the boiler. Itwill
beobserved that the disksactas cut-off valves
to prevent a continuous flow of steam,and it
will also be observed that by the peculiar ar-
rangement of the ports it is impossible to so
arrange the pistons and disks as to entirely
From this it follows that
there is always one port open ready to start.
Consequently no turning of the pistons by
hand preparatory to starting is necessary.
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In serving the purpose of apump the water
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“into the passage a'® and the cavity 0%

465,194 I 3

flows by gravity into the inlet-pipe from the
water-jacket, and when the plug Kis turned
to let steam into the passage a° the opening
ic* will communicate with the passage b and
as the plug L is turned in unison with the
plug K the transverse bore 1s brought into
communication with the oblique passage b™.
The water passes through the inlet-pipe a'®
Here
it enters the longitudinal bore of the plug L

and passes through the transverse bore of the |

same and the passage 6™ into the steam-cav-

ity upon the side of the piston opposite to

that on which steam is acting. The water
then enters the ports d’ and d?, thence into
the passages ¢ and it is then econducted

through the passages ¢® and a° into the lon- |

Ultlldll]&l bore of the plug I, where it is
gulded into the cavity a®*and then out through
the passage ¢’ into the feed - pipe a!'! and to
the boiler.

Having thus deser ibed my mventlon Wha,t
I claim is—

1. In arotary engine, the combmatmn w1th
a casing having a chamber constructed as
deﬂcrlbed and the inlet and exhaust ports, of
the epicycloidal-shaped pistons Journaled in

the chamber, and the disks having apertures |

formed therein, said disks being arranged
upon the opposite faces of the pistons, sub-
stantially as shown and described. S

2. In a rotary engine, the combination, with

a casing having a steam chamber constructed

as de'scribed, inlet and outlet ports, and pas-
sages leading to and from the same, of the
pistons, cut-off disks, and the turning-plugs
arranged at each end of the casing, whereby
steam 1s introduced and exhausted, substan-
tially as shown and described. -

3. Inarotary engine, the combination, Wlth
a casing provided with a steam-chambel in-

let and exhaust ports and passages commu- |

.mcaﬁino* therewith, and the water-passaﬂ'es of

the turnm g-plugs arra,nged at each end of the
casing communicating with the inlet and out- 45
let passages and the Water-passaﬂ'es and the =~
pistons arranged in the steam-chamber, sub- -

| stantially as shown and described.

plugs, inlet and exhaust steam-pipes, the in-

4, In a rotary steam-engine, the combi- - ~ _.~
nation of a casing composed of a series of so
sections and having a steam-chamber con-
structed as described, the inlet and outlet
steam ports and passages communicating
therewith, the water-passages independent of
the steam-passa ges, but communicating with 55
the steam-chamber, the pistons arranﬂ"ed in
the chamber, and the turning-plugs, all ar-
ranged substantially as shown and described.
5. ‘The combination, with the casing, of the
pistons arranged therein, inlet and exhaust 6o

let-water pipes, the feed-water pipes, the

g

steam-boiler, and water-jacket, all arranged .

substantmlly as shown and described.

6. In a rotary engine, the combination of
a casing composed of a series of sections and
provided with a steam-chamber,theinlet and -
outlet steam ports and-passages communicat-
ing therewith, the inlet and outlet water-pas-
sages independent of the steam-passage and

communicating with the steam-chamber, the

inlet and feed-water pipes, the inlet and ex-

hauststeam-pipes, theinletand exhaust plugs

communicating with the steam and water pas-

sages, the levers attached to said plugs, and %5
the pitman connecting the levers, the epicy-

-cloidal pistons armnﬂ'ed in the chamber, and
the cut-off disks,

all arranﬂ'ed and adapted to.
operate substantlally as show n and described.

ED WARD L, MGD ONALD.

Witnesses:
- C. B. HUMOR
C. P. MCW ANE.
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