W.H WARD'S, GOHPENSATI NG CUT-CFF RQTARY INN"E- 2 é‘é,,ﬁ §Llovt- 4.
No. 119,484, — LR AN ... Patented Och 3. 1871,

:f 1] ; :
i B
] ! |
_ : | Tl
I l : I | : ! i - %
F ] 1 I | F ‘I !
l 1 F i l
|l g *
Hili! : 1
t' . ﬁ | u'l qu [ih : !
S i f ;
’ - | ’ | fititi e a |
- N
=N i it it |
T |
\ = il i Tipiiine Hin
\ | . ]-r i [ : r
Y K{E h | | i1 I | il r } | JF l' f.
' y . [

N i} AR - | If _
> N i HH N e | |
| ’ Rt ikl il |
i -.23' — [ HE i | *:

R . ﬁ 1 I - | . ,lhkl - l lgl | 1 J i, _% . t
| — | T fi! A | e
1 _ 1 ! | :
- § i il RS i
I H...g — -_:" - - ) I I _ I I ] rmE\!.-e_I I +
_..-___* - _ i .. H { i : | N |-4
| l RiMAHt He I ot g
: : ' i ! ! 1 i 1f]
S i : ) t ‘ | i |
_ i -FL i' i t F . ;
| | ([l {11 ; : | 0 s
]'. . thl | i i i l .!i.
| ol | TH | {
: —e | 1 | . {148 ;
: ! r l i l | j -
' ' ! R
; I
' r : !i:
! !i | is
} ' i ' ' : i 11 5!
: . = = ) i 3 i k?
¢ - | R i
1 N A _ b . S ‘ :
' ” @ %i b [t i B
~ = Iy . | E E
| ——— . r— i t
_ 0 i
{ }
?1{ i iy 1 | d1[i i
o ' ' h ll i ' .i
) E ] ey l
o . - Ji
_ S | =t L I e S = T, iy
e X ] ) .. i
g
1] il
14 |j]I
= L : il
i 1k i il i i FHRETNE L N L
> ok il ' i 1L EERREI L I i
u : . i
j = =
. . i
g il ! T Wi g T ST IR e AT TR | i HL it | |
|| :. ”; I;'I'I I] JI" ;:[I F EI I, ]; 'I- '; r II ! I [ i |
i o ST st s N

N
= et S\ | E § R

I' | ’Ii

' i|E | HH L

, | n ]
%M ][i it |

WITNESSES: | — ol -
.._‘?_{M’% : i -
; e
o ,Ei }l. H IF i

AM PHOTO-LITHOGRAFHIC CO. N.Y. { 0SBORNES PROCESS ]




1 aé‘a::y Enﬁ irre.

1 /A L. W anred.

Patented Oct. 3, 1871,

110 484,

—— -_:'_'fﬂ.'ﬂﬂlu;

an ﬂrnlun-%_

FI1G. 3.

8

FIG. 2.

N0,

(@

11i%
i
]
ah
g
" |
k
-1
=4
'y
;

L
'
I 3

Kl

b e
el ———
T
- T
..ul-.lnj-:"

=

;

M

)

B I i

o \\\\mm\\\\&\\\

e e e r ey
A, o e U B RS AR E RN P I N )
) . - ”
LN ] L] -Lm

\

NN
¢
WA

N
\
I

ol

9.
/////ﬁ

.

BN

-

i

X

!!;1 =
s

|
I
i
\\

§

//
-

\

L

i
-

\

i
.

¢
3
ot

LRl K )
b ol —

M
i
g

Ry

L

1

% il

4

. %
T A A \\\
. \ - iy N
VRN . \\\
. nL "3‘ R | Ny : ~ e’ Lo - \ . ~ H“u.
rn . L‘.. L Y - .‘-‘ T e — _,..--': - ) \""...‘ ‘h""‘h-.. \\.‘ _\.
N : e N " . " Ly bl
"y N . : F.-F — I — - . . H:::-‘ Ny
& t'ﬁ —_ -‘f}; I _-.....i.__._. f— " . . . -
- . * :‘T ' - . ' .. ' )
- ‘ e E}l ot A e e _ X
W~ _ — - — — e i S i
- ‘_*- 1 Y- - #
s || It P S
. . ,
v 1
| 7 |
I=I h % - - 3
. + e N : . @
- . @
"yl _= e —

AN FHOTO-LITHOCRAEHIC CONY OSBCRNETS FROCESEY

§}l;ﬂ }m | :

|

1 e
il

i —
i ——t
.
[ o ] L
.
i
-
-
bl




.
-
. - - - — drm - - =irar rar -l. e
i g, [ = - - e et g =
a mlla = o= e gy = [ TN T e ——ll =3 e e
i o e et e b L R T Bl ol TR R LT LR, . omom T B v B AT r mam P - o — — A T Tt i B
r . ﬂl‘uu Hi*{- iy gy olirigger gu. - RLRE " oo N il b amm ~hn T RERE e ] - e— - —
.
-
" -
n - - 1
R . :
; .. Sof o rm— - — v
: : : ._
. _ - . . A > - —r
-
- — =
[

. Gpvidtion

¥l esses.

=
i .
= = i w_
1
L]
= vl
i
— N——
4
E = 1
-r=
4 *
s
————
1
g
i ————l ..-J -
]
TR —— [T O
— — - . - - - i -_— ’
. .. I i .
e pefeyrafiplin fap— b ke el — ppl—— -
—— o ] ——-
— - - el ey
Lok o e E o R
el
e ey —— — il
il il pp— ol -
x — s— st

| kD?

AN EHOTO-LITHOGRAFPHIC €0 MY, [ 0SBORNE'S PROCESS./

o ...N\N uh.ﬂhw\

“UOLNTANT ‘P23 ET . \




. 4£ _géegﬁ“ . hea 4_'.

——. _ wi— e T T ——— ma - [ —— b e X e ]
- e S =] - - i skt — — Tellenlle
. — e e 2 T m—— - e - -_—
. ﬁ . .llH._I.ll.l.l..: e e e me g . Rt —— -
S » ma i S A — r . - - A
* . V4 7 ]
. -
. -
\—N k) 4 M/ 4 =
. - =] ' -— L
[ = 8 -l e— 1 il 4. -
: H I v— s
i H. Ly ——
| d H ——

—_— _ il - — l_.___.....UI.I I._.”l_il —
— Ep— g
= ¢
= = 1 - =™ == | _
] %Hh-.lr : = *- o= T i
e _ SN, = T ] - — e et e e I - i B
— . — — i 11
5 e | — i ——— - s i
— ...... e - e e e T - - -— T —— == 1 ——
- | “ = - :
0 -5 | i = RRi= = = L LT
e 3 . | w S ﬁ e _.m
. h ‘. -t & |
“ . 1 i : i

L ]
= = : _ = T =
ﬂ 1 H p——— - —
] | = —r # ﬂ —— m .; — b
. - m.— . Jy
= = , =38 b = - 3
_ “ S . — _r____.lllll.l_-.l..I-.I - ]
= =I5 | e e = e oz
L] ol ey, s —
Iq - i Ep——— —
* 1! . e —— - f
- e —— — =PI Skl . = - AR

i
w
1
1
I
|
I
|
|
f

' f
n)

o gl e syl

b= | e e ! L =

It
D
i
— gl
L FN
Ffi
JH e

LiLES
JEi
{

: / y 3 ; s = o = = ...h.t.l-.. =
542 24077 . , | Cl = = T IS CS ) T R e | R =
| | .ww\ Sri I ﬂ - Q\\ V | . L2t _. s Nkl %Wu 3
Ge Baf 2PN Al 4 ® = - Z 4 | ." u ? | il
t\@iﬂ. ﬁﬂ.\.ﬂ\\mu. WW\N§ g iys \M\%ﬂm . 4 f . . y/ '

c0PrP Ly DT U O @ @ O @4 __ @ : : N ..hw-w. . _ | | .n...i,:I}..H : @ .

AM. PHOTO-LITHOCRAPHIC 0O NY | USBORNES PROULSS. / _




?
E

UNITED STATES

119,484

PATENT OFFICE.

WILLIAM HENRY WARD, OF AUBURN, NEW YORK.

IMPROVEMENT IN ROTARY STEAM-ENGINES.

Specification forming part of Letters Patent No. 119,484, dated October 3, 1871.

To all whom it may concern:
Be it known that I, WiLLIAM HENRY WARD,

of Auburn, in the eeunty of Cayuga and Smte
of New York have invented certain new and use-
ful ]'_mprevements In Rotary Steam-Engines, of
which the following 1§ a full, clear, and exact de

sceription, which will eneble those skilled in the’
| ure and exhaust- dnnelons

‘chamber C has oblique partitions H on opposite

art to construct and use my invention.
The object of my invention is to obtain a di-
rect rotary motion of the engine by a

in the revolving case, and also to obtain a com-

pensating rotary feed and cut-off, whereby the

steam is used expansively by the auntomatic ac-
tion of the governor.

In the accompanying drawing, Figure 1, Sheet

1, represents an elevation of a rotery steem en-
gme embracing my invention. Fig. 2, Sheet 2,
represents a pertlal elevation and erose seetlon
of the feed end of the engine. Xig. 3,same sheet,
represents a vertical longitudinal section of a
portion of the engmme taken at the dotted lines
ABand CD of I‘1g 2. Hig. 4, same sheet, rep-
resents the joint-connection lonmtudmel com-
pensating-rotator wing-packing in detail. Iig.
5, Sheet 3, represents an end elevation. Fig. 6,
same sheet, represents a partial longitudinal sec-
tion and elevation of the engine. Fig. 7, Sheet
4, represents a plan or top view of the same.
'The case of the engine consists of an inner hol-
low cylinder, A, ‘md an outer shell, B, between
which 1s formed 2 continuons ehember, C, into
which the exhaust steam escapes from the inner

‘working-chamber D, and thus forms a heater for

the inner cylinder, and relieves the engine of all
back pressure in & manner to be more fully here-
after described. Within the working-chamber
D a rotator, K, 1s arranged, provided with wings
I fitted to revolve in working contact with the
interior surface of the hollow cylinder A, and
rendered steam-tight by a packing, @, which is
made compensating by the pressure of the steam
against its inner edge at b, and which is kept to
its seat by screws and the pressure of the steam
against its face. In the example shown the
length of the wings F of the rotator is about
seven inches, and the packing « is in two sections,

halved together as shown at y 2 in Fig. 4, Sheet
2, In such manner as to allow the steam to press
in the joints and foree each section out length-

wise against the heads of the case and insure a
tight-working joint at the ends of the wings. At
the joint Where the packing is halved it is crossed

direct ac- -
tion of the steam on the revolving rotator with-

| by a rib or tongue, 2/, fitted into a groove, to pre-

ventthe escape of steem on the backof the pack-
ing and cause the steam to act against the pack-
ing endwise. Within the exhaust-chamber C two
vibrating resisters, G, are arranged so as to work
on opposite sides oi the rotator and perfmm the
function of dividing the chamber D into press-
For this purpose the

sides, which unite the hollow cylinder A in such

mcmner as to form recesses I within which the .
| resisters & are caused to swing into and recede

from the working-chamber. These partitions H
form seats, whi eh serveashinges cfortheresisters,
and also closed tops d for the steam faces of the
resisters. The recesses I communicate with and
and form part of the exhaust- chamber C by
means of openings ¢ made in the resisters &, as
shown in Ifig. 3, Sheet 2, of the drawing, and by
similar opemngs in the partitions H. These
openings are arranged so as not to be opposite
each other, but the solid parts of the partitions
H form backs to the openings e of the resisters.
The wings of the rotator and the resisters pass
each other at the recesses I by the force of the
exhaust steam, in connection with the automatic
action of eertem devicesto bepresently described,
by which the resisters are borne away from the
wings at the proper moment. When the wings
F reach and pass the point f of the case A the
exbauststeam forces itself against the inner sides
of the resisters and bears them back into the re-
cesses I with a quick movement, and allows the
wings to pass. In this opelemon the exhaust
steam passes through the openings ¢ in the re-
sisters against the solid parts of the partitions
H, and thus forms resisting- cushlons which pre-
Vent the resisters from coming in 001115'1011 with
the partitions, and, at the same time, act-as a
spring to aid the 1et1.1111 movement of the resist-
ers. The exhaust steam passes through the open-- -
ings in the partitions into the exhaust-chamber .
C, where its heat is utilized to keep the chamber
0 hot, and thus prevent the condensation of the
pressure steam in the working-chamber.” The ex-
haust-chamber 1s provided Wlth a suitable exit-
pipe, J, which 1s open at all times. The inner
case A'and the outer shell B are contiected to-
each other by division-ribs or rings 4, Figs 3 and
7, 80 as to serve as braces to the case. These
two shells are cast In-equal parts and bolted to-
gether, as shown at ¢ in Figs. 2 and 7. The
outer shell is not a true cylinder, butis provided




with a flat bed and cap-plate, K and L, to facili- |
tate access to the inner cylinder in putting the

parts together, and also form clamps j for ren-
dering the outer shell rigid. The interior divis-
ion braces do not joint the cap and bed-plate,
but openings k, Figs. 2, 3, and 6, are lett between
them to allow free circulation for the exhaust
steam throughout the chamber C, and to allow
the water to pass out from between the divisions
of the chamber to the exit-pipe. The induction
steam-chests M are arranged on opposite sides
of the case B and communicate with the steam-
chamber D by ports I, the issues m of which are
located and arranged in close proximity to the
swinging ends of the resisters, in order that the
steam may act upon the wings F as soon as they
pass the resisters. At the junction of the steam-
chests' M and ' ports I revolving valves N are
arranged upon packing-seats n, provided with
longitudinal openings #»/, which, as the valves
N revolve, put the steam-chests M in communi-
cation with the working-chamber D, and also cut
off such communication simultaneously at given
intervals. These steam-chests communicate with
each other by an arched pipe, O, and with the
steam-generator by a connecting-pipe, P. The
wings F, resisters G, and valves N are adjusted
to work in unison with each other. The valves
are revolved by means of gear-wheels, one of
which, P?, is secured to the shaft of the rotator
and gears into similar wheels Q Q/ on the shafts
of the said valves. The inward movements of
the resisters are effected by means of cranks R,
Figs. 1 and 2, on their projecting ends, arranged .

to receive the action of levers S simultaneously. |

These levers are pivoted to an adjustable cross-
connection, T, secured to the case A by a stand- .

ard, o, and thumb-screw p, as shown in Figs. 1, |

2, and 5. They are operated automatically by
means of the pressure of the steam in the main
feed-pipe P by means of steam-packed plunge- .
rods ¢, Fig. 7, working in stuffing-boxes r, so that :
their mner ends receive the continuous force of
the steam in the feed-pipe, and their outer ends
bear against the upper ends of the levers S, so |
that when the exhaust steam forces the resisters ;
back into the recesses Ithe cranks R are vibrated
and force the lower ends of thelevers apart, and, .

at the same time, their upper ends together, |

|

which forces the said plunge-rods ¢ imward
against the pressure in the feed-pipe. In order
to insure this movement of the resisters the shatt
of the rotator is provided with two cams, s, Fig.
2, which come in contact with the cranks R at
the moment the wings pass the exhaust points f,
and thereby effect the positive action of the re-
sisters. Theuse of these cams is not deemed es-
sential for causing the resisters to pass out of
the way of the rotator-wings, as the force of the
exhaust steam will effectually accomplish this
result. The object of using the pressure of the
incoming steam against that of the exhaust to
force the resisters back, is to prevent the collis-
1on of the resisters with the inclined partitions H,
thus forming counteracting steam-cushions to
their outward swinging movements. Assoon as

the resisters, and the wings have passed them?
the pressure of the steam in the pipe P forces
the plunge-rods ¢, Fig. 7, outward, causing the

| lower ends of the levers s to approach each other

| engine.

and bear the cranks inward against the inclined
sides of the cams s, which forces the resisters in-
ward against the rotator. This movement takes
place while the cams s are passing the anti-fric-
tion rollers of the valve-cranks. |

~Ifrom the foregoing description 1t will be seen
that the gear-wheels cut off the steam communi-
cation at regular points in the revolution of the

In order to nse steam more expansively a com-
pensating cut-off is employed and operated by
the governor. This cut-off consists of two clutch-
arms, U, mounted upon the shafts of the revolv-
ing valves, so as to form a elutch-connection with
the gear-wheels Q QQ/, which are, tor that purpose,
loose upon their shafts. The clutech-arms U are
alsolooseupon theirshafts N, and are connected to
the arms W of the governor by means of a slid-
ing sleeve, w, which has a slide key, «?, and pin,
fitting into an oblique groove,  x, in the hub of
the clutch-arm, Fig. 7. The clutch-arms U re-
volve constantly with the valves N, but they are
caused to have a movement at specified times in
advance of that produced by the gear-wheels,
by means of two long teeth, v, Fig. 1, adjusted
and secured to the shait of the rotator, and in
position to come in contact with the clutch arms
U and bear them around a certain distance at a
oreater speed than that produced by the gearing,
so as to rotate the valve in advance of the gear
and cut off the steam sooner and allow 1t to act
more expansively in the working-chamber. This
movement is controlled by the action of the gov-
ernor, and is therefore automatic. As the arms
of the governor are extended under a greater
velocity by reason of the engine having less work
to perform or a higher steam pressure, a collar
on the stem of the governor will come in contact
with the levers W at their junction ¢, Iig. 7, and
elevate that point so as to cause them to vibrate
upon their fulerums Y, and draw their opposite
ends toward the governor, which moves the slide
keys w?, with their pins in the slots z , in the
clutch-hub, and changes the relative position of
the arms U with respect to the clutch of the gear
and the operating teeth, and bring their acting
parts sooner in contact with each other. When
the speed of the governor decreases the reverse
movement of the pivoted arms W and their
clutches will take place and bring the acting
parts later in contact, and thus form a variable
or compensating-governor cut-off. The wearing
points of the resisters are shod with suitable
wear packing g, which bears against the smooth
surface of the rotator, and joint-packing u, to act
against the arches of the recesses I to form steam-
tight joints between said recesses and the cham-
ber D, and said packing 1s kept tight by the press-
ure of the steam acting against the inner edges,
and being of two equal lengths, and lapped the
one over the other, is also forced endwise by the
pressure of the steam to keep its ends tight. The -

the force of the exhaust steam is spent against | journal-bearings of the rotator and valves are
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provided with suitable stuffing-boxes Z and pack-
ing-rings to render them tight, said stuffing-
boxes being made with right-and-left-hand screvw-
threads to render them self-tightening by the
friction of the journals. The seats of the resist-
ers are labricated by means of channels » lead-
ing from the outer case, as shown in Figs. 1 and
2 of the drawing. . - -

It will be seen from the foregoing deseription
that the backs of the wings of the rotator are
always free from any back pressure whatever by
reason of the perpetual communication of the
exhaust-chamber C with the steam-space in which
the backs of the wings move. This free com-
munication also affords a constant egress for the
water which collects in the chamber D by being
swept therefrom by the revolving action of the
wings, and thereby renders the use of water-
cocks entirely unnecessary. -

It will also be seen that, by reason of the per-

petual exhaust, the engine ean be used with great

advantage as a condensing-engine by attaching
a condenser at the exhaust-pipe J, or otherwise
forming a vacuum. |
Having described my invention, I claim—
1. A perpetual open exhaust, in combination
with a winged rotator, E ¥, and a revolving feed

and cut-off valve, N, operating as and for the

purpose described.

2. In a rotary steam-engine, the combination
of the continuous revolving steam-feed and cut-
off valves N with the continuous revolving ro-
tator and open-hinged resisters, arranged and
operating as described.

0. The recesses I, arranged directly within the
exhaust-chamber C, toreceive and accommodate

119,484

| the swinging movement of the resisters, as de-

scribed.

4. The openings in the resisters for the escape
of the exhaust steam from the working-chamber,
essentially as deseribed. _ |

5. The openings in the partitions H, in combi-
nation with the openings e in the resisters, to
atford a constant and free communication be-
tween the chambers C and D, essentially as de-
scribed. |

6. The openings in the resisters and the par-
titions arranged to alternate with each other to
form a steam-cushion between these parts to pre-
vent their contact, essentially as deseribed.

7. Therevolving cut-off valves N, made to have
a movement in advance of the speed imparted
by their gearing by means of the clutch devices
upon their shatts, operated and controlled by the
action of the governor, essentially as described.

8. The resisters, having a movement inward

simultaneously to divide the steam-chamber by

means of cranks R, levers S, and plunge-rods ¢,
operated by the pressure of the steam in the feed-
pipe, as described. ' -

9. The exhaust-chamber C, made to éncircle
and inclose the working steam-chamber, for the
purpose of using the exhaust steam to heat the
cylinder of the working-chamber, as described.

10. The packing, halved and lapped and pro-
vided with a steam cut-off tongue, z, to afford

longitudinal adjustment, as described.
W. H. WARD.

‘Witnesses :
A. E. H. JOHNSON, |
J. W. HAMILTON JOHNSON.
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