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”‘a aZZ whom uﬁ may concern :

burg, county of Allegheny State of Pennsyl

~vania, have invented or- d.lscovered anew and -
5 ‘useful Improvement in Rotary Steam-Engines;
R and TIdo hereby deela,re the followmg to-be a-

fall, clear, concise, and exact descriptionthere:.
L ofy reference bellilﬂ‘ had to the accompanying

T dmwmgs meklng a, part of thls specification, .
| ' ;._1n which—like letters. indicating liké par ts-—-—- ]
. TFigures 1, 2, and 3 are transverse seetmnalfﬁ.
R ;‘f‘_j-”j'v1ews of my 1n1pr0ved enﬂ*lne t&ken 1n: the_'

10,

planes of the lines » 25 & a;’ andm 7, Rig. 4

s

My 1nvent10n relates to eerteln 1mpreve~ ;

.‘f_f’.a,nd Flgs. 4 and 5 are lengltndlnal seetlonaj_?

Vlews t&ken in the p]anes of t]le llnes Y J a,nd--;z

71 :E?'ments in rotary steam-engines; and in general

'5 ' terms it consists of ‘certain comblnatmns of a
rotary head carrying . radmlly-mevme- blades

20

Lor plstons within a cylindrical case, with. pro-j;.?
.. vision for paeking such blades and. head, and
;”ﬁ'f.-g;.-:;:z;:":;.;-?-'i:;*i---"é;-“a-:eempensetlng for wear, e reversmg-velve eon--_;

“taining ports and passagesfor conveying steam |

25 ‘o and from the cylinder on either side of its

“abutments, and an automatically - Operetlng
" cut-off for regnletlng supply of steam, as here-.
1nafter more fully described and. elelmed

_In the drawings, A represents a eyhndmeel
shell with heade a Kt

. i I

mounted on. an anla,lr

~ ghaft, B. Hub extensions -A’ A? are cast on
RS theee heads surrounding the shaft, one, A’, ex-
& tendJng within the cylinder - cha,mber fI‘Ol]l_:__:
' “head o, &nd the other A2 extendlnﬂ“ Wlthont :

sha,ft and prevent 1eakeﬂ*e

45 faee of the: cylindrical shell A.

hhhhhh

the eurved abntment W&HS

4 3 5 frem head a, These hnb extensmns ’LI‘B em-;ﬁ
3 ing. or. bevehnﬂ' off the onter corners of the;: R
._blades D as.ab d" they Wlll beprevented from =~

On the Sh&ft between the hnb A’ and heed_f_.
ary- head, C, h&VlIlg a cylin--
or shell <, extendlnn* ﬂem hea,d-.;

- ]_approa)ehes to the abutments. Ceun LT
] - Steam is supplied to and enhfmsted frem the PRI
]_ -_-.chalnbers A® A® through- chambers E E, four e
: The interior
| ~of the' eyhnder ‘between the. outer shell e,nd.;_-g

,11111161‘ head 18 thns divided intofwo eleseent -
sheped or semi-annular. ehelnbers A‘”’ A3 by )

to the dlstence between the enrved abntments}-_- L
@, formed on 0pp081te sides of the inner sur-

o ':f-slots or grooves C, havmo* pamllel wa,lle wnh
Be it known that I, WALTER GIBB of Pltts- -

inwhich are. monnted radmlly-mev&ble bledes
D, which are moved outward by stems. D, of
| plate form, bearing by their inner enlarged and
rounded heads d, upon the perlphery of alobed ‘3

cam, A% Whleh 1atter 1s cast upon the. inner . y. -

end of hnb extension A’, and is inclosed with-
| in the chamber formed by the extended shell -
¢ of. the rotary head. The perlphery of this

form. dlstanee between it and the inner surfaee
of the.cylinder-shell; so that the blades will™

| be pushed inward as they pass the abutments, . = = -
and outward against the shell surface on elther S e
" In order to secure 65. o
| elastic plessure of the blades upon the shell- = .

side: of the &bntlnents

cam is formed with reference to giving uni- 60 L

surface, springs & are seated between the ends RS
-ef qterns D’ and blades D, thereby compensat- .

ing for wear in use. For like purposes pack:-

the blades D by

_ lugs @, fitting into gnrooved
‘recesses d@*.

of head ¢; also, an- ‘annular groove, m, is: -

ing-plates D? are secured to the end edges. of. 70

S]_JI‘IHU'S 4t in rear of the pack- ~
ing- plates hold them. against the inner feee

‘made in-the inner fauee of head a, in whleh_'_.';s'j_ R

is secured packing nv, to bear against the abut- e e
tlng end of the rotaﬂ:'y head a,nd prevent leak- IR
age of steam past such end. In order to pre—' O
vent leaka,ge past the beutmentse , packinga® =~

of any suitable klnd is inserted in 1nehned or
-diagonal grooves «*, formed in and across the
-_ abntments The 1nel1nat10n thus given to the .
| 'peeklng a® causes the blades to cross the same
with a shear. motion, thereby preventing. the -
“blades from e‘mtehlng thereon; also, by round- -

80

__feetchlncr on the paelﬂnn‘ o’ or any otherslightly - o N
angulat or projecting surfaces that may- bemet - .

in their rotation, a,nd also better bearing will
besecured between such corners a,nd the car ved L

innumber, formed. in the quarters of the: abut 95 |
ments o, Whleh open into the chambers A®by
-slotted ports e e.

Passages ¢ lead from these-,:f . VI

chambers E B, and reglster with ports ¢ ¢4, L

ly | opening into chambered passages ¢’ ¢* for sup- -
}; .?ply end exhaust whleh are founed in- end Ioo i
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~ tate in either direction at pleasure.
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through the body of a circularreversing-valve, ]

I. This valve is seated in a suitable recess,
I’, formed in the head « against one end of
~cylinder C. - The valve is free to take rotary

- 5 motilon on its seat, a sufficient range being

oiven it b'y hand-lever I* to causethe two sup-
ply-pm ts 7.4 to register with either of the pas-

sages ¢, and thereby direct steam to either

side of the abutments at pleasure. At the
same 1311110 one or the other of the exhaust-
p01 ts 4’ 4* is made to register with the passage

*on the opposite side of the abutments. Con-
%equently by shifting the valve on its seat

of the blades D, thereby causing them to ro-
The ex-
haust-passage * extends around oneside of the

s

valve, dipping under, and thus crossing the

supply -passages ¢, and also the lever-socket
I’, opening on the lower side by one or the
: -other of two ports, #°, into the escape F. These
ports ¢> are provided with reference to afford-
ing steam-escape for either position of the re-
versing-valve. The supply-passages ¢ pass
25 radially through the valve-opening by ports 4’
“info 1ecessed chambers n, formed 1n the side
extension, ¢/, of the head C. Radially-diver-
gent wings orshoulders ¢ , threein number, cor-
responding- to the blades D, divide or sepamt‘e
the chambers n, bearing at their outer ex-
tremities against the inner circular wall, ', of
the valve. The arcs of these shoulders ¢ are
oreater than the corresponding width of ports
¢".  Consequently the ports are completely
closed by such shoulders during a part of the
rotation due to their connection with rotary
head C. The occurrence and continuance of
- this closing of the ports is adjusted with rela-
‘tion to the position of the blades within the

30

admitting and arresting steam - supply Wlth
reference. to securing its economical use in
moving the blades in accordance with well-
known principles of steam-engine construc-
tion. This may be varied within certain lim-
1ts sufficient for ordinary requirements by set-
ting the valve I at different positions within
the range, giving through steam-passage at <.
This co-operation of the reversing-valve and
cut-off, 1n securing not only the separate fune-
tions of reversing motion and regulating sup-
ply, but also of varying such cut-off by ad-
justment of the valve, I consider an impor-
~tant feature In my invention. =

~Steam is admltted to the separate chambers
- » through ports #’ from an annular chamber,
N, which, like the chambers n, are formed in
" the extension ¢ of head C. The annula,r cham-

er N communicates by port a* with passage

.60 R in valve I. Two ports, r »; afford commu-

nication between the chambered passage R
and the steam-inlet S, one of which registers
‘with the inlet when the valve I is set for mo-
tion 1n either direction—say at or near either
65 limit of its movement.

chambers A®, so as to be operative as a cut-off,

steam-pressure may be applied to either side |

S 1S covered or closed by the solid abuttmﬂ
wall #/, formed on the valvebetween the: ports
r T a,lso if desired, the ports ¢ may be closed

at Such intermediate position of the valve by 70

the abutting surfaee of the valve-seat between
the passages ¢, as at ¢. Thusby short range
of movement of valve I steam may be shut off
entirely, or admitted in any desired amount

to drive the blades and shaft in either direc- 5'

tion, and the cut-off be regulated to admit and

arrest such steam-supply at the desired points
with reference to the pQSltlon of the blades in
their rotation.

The simplicity and compaetness of the ap
paratus,and the facility afforded for regulating
its movements, peculiarly fit it for many kinds

of*work—for example on cranes and in ShOpS.

for doing light work.

If desired, the cylinder may be fastened. to -

any suitable support by base-plate I?, the shait

being free to revolve; or the shaft—a tubular
ixed In position

one by preference—may be

30 -

and the cylinder-shell A be rotated, steam -

supply and exhaust being through the tubu-

lar shaft, and in such case the cylinder A may

be employed as a driving-belt pulley..

I claim herein as my 111vent1011-———-

1. The combination of cylinder A, having
a hub, A/, extending within the cylinder from
one of 1ts heads, .a

5o

95

lobed cam, A*, cast with

the inner end of such hub, 2 rotmy cham-

bered head, C, inclosing the cam within its
chamber, and hzwmﬂ radial slots cinits body,
stems D" Springs d’ and blades D, mounted
in the o*rooves substantla,lly as set forth.

2. The cyhnder A, having recessed head «,

and separate passag es leadlng from such re-
cess to the cylinder-chamber, with a steam-
supply leading to the recess -through the axis

100

105 -

of the cylinder, in combination with a revers- -

1ing-valve, I, seated in the recess, such valve
having separate passages therethrough, and -

suitable lever-connection for moving thevalve
on 1ts seat to register its passages with the
axial supply, and with different passages lead-

ing to the cylinder-chamber, substantially as
:_set forth.

. 3. The combination of cylinder A, adjust-
able reversing-valve I, and a 1013&157 cut-off
inclosed axially within the valve, such valve
and cut-off having registering- passages there-
through, the cut-off being operative during

110 .

115

part of 1ts rotation, 1110108111g the steam-supply

passages through the valve, substantially as
and for the purposes set forth,

1ecesse(1 head a, 1eve,151nn' -valve I, seated in

such recess, hzwmﬂ Steam - passaﬂ*es there- -
through and rotary head C, having extension

¢’ and radial shoulders ¢ covermg and clos-
ing the ports leading to the valve-supply pas-

. O, The combination of cylinder A, having

tering. positions, however, the inlet through ‘reversing-valve, I, seated in such recess, hav-

4.  The combination of cylinder A, havmg'

120
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sages during a portlon of the rotation of the, .
head, Substa,ntmlly as set forth. |
130
Between such regis- | recessed head @ and steam-passages e, and a-




5 the escape from the exhaust pa,ssage? substan-
Lt :'f_-tlally as set forth. -

S 076, The combmatlon of cylmde:r: A havmn' 1
’"_f.rf?;_jf'-_-L-:'--Oppﬂsne abutments a’, chambers E E, ports’
. ee, and passages ¢, in combination with re-
versmg-va,lve I, hzwmﬂ' chambered passaﬂ‘es‘ o

@ (3 andR therethroun*h mth portse iy 1% 4

| 'lng stea,m supply and exhaust passages there-'_.
through, with separate ports " 4, opening into
the exhaust-passage on either S1de of the sup-

- ply-port i, and exhaust-ports. 43, opening into.

SRR O R SRS s

------

.......

- _my hamd

8, a,nd rr, rotary head O O&I‘I“j’lnﬂ' Slde e:x:ten-
:51011, cy hawng chambers n, separated by cut-
| off ¢, 'mth annular cha,mber N and portsn, e
-”subst&nthy as seb forth. '15 L

.In testlmony whereof I h&we hereunto set

Wltnesses Lo L T
R. H. WHITTLESEY .
O L PARKER
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