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UNITED STATES

PATENT OFFICE.

JAMES C. ANDERSON, OF‘HIGHLAND PARK, ILLINOIS.

ENGINE.

SPECIFICATION forming part of Letters Patent No, 648;329; dated April 24,1900, -
: Application filed October 10, 1899, Serlal No, 73 3,1_39. >(N'o model.)

To all whom it may concern: S

Be it known that I, JAMES C. ANDERSON, &

citizen of the United States, residing at High-
land Park, in the county of Lake and State

of Illinois, have invented certain newand use-’
ful Improvements in Engines; and I do here-
by declare the following to be a full, clear,:

and exact description of the invention, such

as willenable others skilled inthe art to which
1t appertains to make and use the same.

My invention relates o certain new and
usefal improvements in that class of engines
in which the power derived from the initial
force or agent is delivered in a constant ro-
tary direction, in contradistinction to the re-
ciprocating movement of the ordinary piston-
engine, which is converted through the me-
dium of a crank and pitman into rotary mo-
tion, ‘ : -
Inthepresentadvances being made in auto-
machines or machines provided with self-con-
tained power for propelling the same the need
of an engine adapted to utilize the full capac-
ity of the motive force or agent, such as steam
or compressed air, hasbeen fully realized; but
up to the present time, so far as I am aware,
no practical engine delivering its motion in a
constant rotary direction has been devised in
which the entire power of the motive force
can be utilized to the same extent and in the
same way that it may be utilized in a recip-
rocating engine—that is, by employing all of
the power of the motive agent—as, for in-
stance, with steam, where all of the force at
boiler-pressure is exerted against the head of
the piston. Many attempts have been made
to utilize all of these properties of the motive
force or agent in a rotary engine in order to
avoid the disadvantage of dead-centers and
loss of power in converting reciprocating mo-
tion into rotary motion; but so far as I am
aware no successful or practical rotary engine
has been devised embodying the necessary

. construction to utilize in a constant rotary
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ployed to run it.

direction all of the forces of the power em-
In all cases, so far as Lam

familiar with the progress of the art, where
attempts have been made to produce such an
engine the prinecipal inherent defect lies in
the fact that it has been impossible to utilize
the full force of the power employed.

In order to illustrate my meaning and make

'perfeetly clear the advance made byﬂ my im‘-

provement in the construction and operation
of engines; I desire to eall attention to the
fact that prior to,my invention in the use 6f
steam as'appliéd to engines only the project-
ile or escaping force of steam under pressure

has been utilized in much the same manner
asa blast or current of wind is utilized to turn

the wheel of a windmill. I am aware that it
has been suggested in some cases with the
use of steam to utilize this projectile force
initially and to subsequently utilize the in-
herent expansive property of the steam as a
motive forée; but in all such suggested cases
such expansive foree is entirely devoid of the
boiler-pressure, because at the ‘time when it
is proposed to utilize the expansion of the

steam the pressure from the boiler has been
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cut off, and hence if such expansive force as

may be inherent in the cut-off steam-could
be utilized it would. be practically inéffective

by reason of the absence of boiler-pressure. -

In addition, however, to this deficiency of
power it is well understood that the expan-
sive force of steam being equal in all direc-
tions will establish a perfect equilibrinm un-
less such result is provided against, and I am
not aware of any construetion in rotary en-
gines involving any such provision.

My invention has for its object to provide
an engine in which all of the properties or

forces employed to run the same may be-

utilized to the fullest extent or a minimum
amount of power may be exerted to the best
advantage, which latter condition is espe-
cially desirable in the propulsion of automo-
bile veliicles, where the carrying capacity and
other conditions render it necessary that the

least amount of motive force be expended

within a given time or distance.of travel.
With these ends in view my invention con-
sists, generically, in an engine embodying in
its construction its adaptability to economic-
ally utilize the full complement of the motive
force of the agent employed to run the same,
all as will be hereinafter more fully set forth.
My invention consists, further, in the de-
tails of construction, arrangement, and oper-

.ation hereinafter fully explained.

In order that those skilled in the art may
fully understand my invention, I will pro-

ceed to deseribe the construction and opera-
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“cured to the piston.

o

tion of my improved engine, referring by let-
ters and figures to ‘the accompanying draw-
ings, in whlch—

Figure 1 is a perspective view of an engine
embodying my invention with the dust-cap
removed. Fig. 2.is a side elevation of ‘the |
same with the cap removed. Fig. 3isa per-
spective view of the box or housing which in-
closes the radial wing. - Fig. 4 is a perspec- |
tive view of the Iadlal wing adapted to be se-
Fig. 5 is'a central cross-
section on the line z & of Fig. 2.. Pig. 6-isa
longitudinal horizontal section on the line 4.4/
of Flo' -2, but with the eap in place.  Fig. 7
isa detaﬂ plan view, partly in section, show

~ing the connection between the shaft extend-‘

20

e

ing radially from the piston and a driving-
shaft. Fig. 8 1is a section on the line 2z 2 of
Fig. 7. Fw 9is-a detail face view or eleva-

-tion of one. ot‘ the lateral boxes of the casing.
Fig. 10 is a‘detail section:taken at theline 1 1]

of Flﬂ" 6. - Fig. 11.is a similar view to Fig. 9,

but showmo' the opposite lateral box.
Similar letters and:numerals indicate like

parts.in the several figures of the drawings.

A represents the. shell or c¢ylinder, Whlch is:

- -1nclosed at either end by heads B B, secured

30

.in place by serew-bolts C and prowded with’
~feet.or lugs B,

The ends of the cylinder A
are prov1ded with flanges to receive the serew-
bolts C, and asuitable packing of any desired

 material is interposed between the ﬂanves of
‘the cylinder and the heads.
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The cylinder A extends laterally, on each

side to constitute boxes D and D', which are |
closed by caps E K, respectwely ‘which are |

secured-in plaece by screw-bolts and nuts E.

' The bottom of the box D'is cast with'a cir-
cular wall G, surrounding a circular:opening
in the bottom of said box: leading to-and ex-
posing-the cylindrical piston: II as. clearly
shown at Figs. 5'and 6 and for the purpose
presently explalned The upperedge of the
wall G is sli ghtly reinforced or thlckened and

.adapted to receive metal screws I, which con=

stitute means auxiliary to the screw- -bolts-and

~“nuts F for seeuring. the cap E'in place and

50

.tight'j_oints in an obvious manner.

also for ‘securing an auxiliary or dust cap I'}

in position to close the well within the circu- |.
lar wall G. The caps E, E', and J are all se-
cured in place with suitable packing tomake
Extend-

“'ing between the opposite sides of the wall G
- and formed integral. therewith and-in a dia- |

55

metrie line is a bmdore K, with a transverse
journal-recess to receive the driving-shaft I,

‘which is secured in place by a journal-box M

_similarly recessed, as clemly shown in Fws '
1,6, and 9.

60"

The well or Spaee within- the: cneular Wdll.
G provides the necessary space for the rota-

‘tion of the crank-arm N on the eénd of the.

shaft I, and to contain the necessary lubri-
cant for the parts located therein. Thisecrank-
arm is formed integral with the shaft I, as
shown at Figs. 7 and 8, and with one- ~half of |

a sphencal recess to 1ece1ve a centrally-dh

648,329

vided ball or sphe_re 6, formed with an axial
chaunel for the passage of a shortradial arm

plston H, which is 1nter1011y reinforced, as
shown at Fig. 6, and a jam-nut Q secures the
arm-P in 1ts fixed relation with the cylin-
drical piston. The ball or sphere O is se-
curedin place within the recess.in the free
end of the crank-arm N by a similarly-re-
‘cessed  block or forging R, secured to the
crank -arm by Screw - bolts and nuts S, as
shown at Fig: 8.7

The eyllndmeal piston II is -caused to re-
ciprocate and to also oscillate upon an imagi-
nary longitudinal axis, as will be more fully
explained, and in following these motions the
short arm will traverse in a circle, or, in
other words, a card taken from the movement
of said arm will be a circle, the diameter of
which will be equa,l to the- distance traveled
by-the piston in'its reciprocating or in ifs os-
eillator y movement. :Thepiston H is hollow
“and reciprocates within the cylinderor casing
A, between the heads B B, and as it ap-
proaches the end of each reciprocating move-
ment it is caused to oscillaté or partially ro-
tate in opposme directions alternately upon
an imaginary longitudinal axis, so that the

-of the spherical joint at the outer end of the
_crank formed-on the end of the shaft L the
latter is necessarily rotated or driven in an
obvious manner.,

I will now proceed to. describe the construe-
tion through the medium of which the eylin-
“drical pxston is caused tomovelon gitudinally
and rotatively. -

The :casing A‘is formed with circumferen-
tial enlarvements T U, extending each side
from the lateral- boxes D and D' to central
longitudinal enlargements X Y, which ter-
‘minate in 1nterloxly -threaded extenswns 3

-the supply and exhaust pipes. The sides of
‘the lateral box D are made hollo_w,,with the
inside walls tapering ot converging, as clearly
gshown at Fig. 5, and said 1n91(le walls ‘are
formed with p01ts 5, 6,7, and 8, leading into
“the space between the strawht outs1de and
the converging or tapering-inside walls. The
two spaces- between the side walls are each
provided with a partition a, one between the
ports 5 and 6 and the other between the ports

of the box D into two compartinents, (orfour
on both sides,) each of said compartments
communicating with the passages in the. cir-
cumferential enlardements T and U=-ports 5
‘and 8 with the passages in U and the ports 6
and 7 with the passages in T, in the manner
to be hereinafter explained. The bottom and
-top of the spaces between the sides of the
lateral box D are of course closed. The ports
5-and 6 are arranged to register successively
with the port 151in the hollow valve-box 13

and the ports 7 and 8 with the port 16 in the

P, threaded into'the wall of the cylindrical

-fixed short arin P will traverse in"a circle,.
and as it is conhected through the:. medmm-

‘and 4, adapted to connect, respectively, with -
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7 and 6, thus dividing the space on each side

125

130 -




10

5

20

25

30

35

40

45

5o

648,329 3

valve-box 13.. The circumferential enlarge-
ments T U are formed with interior passages
leading as follows: Starting from the inlet 3
the passage leads to the right through en-

‘largement X into the interior of the circum-

ferential emlargement U, which being hol-
low communicates upwardly with the hollow
space between the side walls of the lateral
box D and in the opposite direction with the
space within the box D, between its walls and
the circular wall G of the central well. The
continuation of this hollow enlargement U
from the opposite side of the box D forms a
passage or conduit from the space on that

side between the side walls of the lateral box .

D and across the longitudinal enlargement Y
to one end of a passage in an S-shaped pipe
or-trunk 9 in the box D', which communi-
cates at its opposite end with the hollowspace
or passage within the- circumferential en-
largement T of the casing. The channel or
passage in this enlargement T passes unob-
structedly upwardly and through the oppo-
site end of the longitudinal. enlargement X
and continues. into the space between the
walls of the lateral box D. The continua-
tion of the enlargement T on the opposite
side. of box D leads from the hollow space
between the walls of the said box D-across
the longitudinal enlargement Y, downwardly
into the space between the outer walls of the
box D’ and the circular wall G therein, and
diagonally opposite to the entrance into said
space of the passage within the enlarge-
ment U.

The S-shaped pipe or trunk 9 is of less

height than the walls of the box D’, so that

when the cap E' is in place there will be a
space between the inner surface.of said cap
and the outer surface of the S-shaped trunk
9 to establish a free communication between
the space in the box D’ and the circumferen-
tial passages in the enlargements T and U.
The cylindrical piston H is formed hollow
and with closed heads H', as clearly shown at
Fig. 6, and the difference between the length
of this piston and the eylindrical casing A is
substantially equal to the distance the piston
is designed to reciprocate. This piston is
formed with diametric longitudinal grooves
or channels closed at their inner ends and
leading in opposite directions and open at
their outer ends to communicate alternately

" with the spaces between the heads of the pis-
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ton and the heads B of the piston-casing.
The piston is provided with a radial wing 11,
(see Fig. 4,) which may be secured in place
by securing its base 12 within a recess in the
periphery of the piston by metal secrews. This
wing is designed to fit between the ends of a
hollow box-valve 13, (see Fig. 8,) the side
walls of which are tapered to correspond with
the inner tapered walls of the lateral box D.
The lower edges of the ends of this box-valve
are curved to lie upon the cylindrical surface
of the piston I, and the upper closed surface
or top is provided with longitudinal grooves

14, which permit the steam or other motive
agent to enter therein for the purpose of
equalizing the pressure upon said box to hold
it in its true working position and to permit
any steam which may acecumulate at either
end to pass through said grooves to the ex-
haust-ports in the oblique sides of the box D.
The tapered sides of this box-valve 13 are
provided, near their opposite ends, with ports
15 and 16, designed to register successively
with-the ports 5 6 and 7 8, leading into the
hollow spaces between the opposite side walls
of the lateral box D.  When the cap R is in
place, the hollow box-valve 13 will be held in
operative position in an obvious manner.
The.engine being secured in position by the
feet or lugs on the base and assuming that
steam is nused as the motive force, connection
is made between the boiler and the inlet 3,

and a suitable exhaust-pipe is connected with -

the outlet 4. The inlet connection is pro-
vided with any suitable valve for controlling
the supply of steam. It will be understood
that I may in many ways so connect the live-
steam conduit that the engine may be readily
reversed; but as my present invention does
not include any special reversing mechanism
IThave avoided any confusion in the drawings
by omitting reversing mechanism.

Thus far I have confined the description té
the actual construction of the working parts
of the engine, and I will presently explain
how the steam traverses the several passages
and ports to effect the necessary movements;
but before doing so and in order that the
purposes and results of said movements may
be fully appreciated I will state that the pis-
ton is caused to move in paths which result
from the resolution of forces and that while
the direct action of the forces applied inde-
pendently and at right angles to each other
wotld cause the piston in its movements to
describe a parallelogram the relation of the
parts and the time of their movements are
such that instead of the arm P on the piston
H desecribing a parallelogram it traverses a
perfect circle, and hence the driving-shaft
is rotated without having to overcome any
dead-centers and without the employment of
a fly-wheel, and from this statement it will

7 '0
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be understood that the piston may be started -

at any point in its path of movement. This
ability of starting the piston at any point
in its path of movement is due to the fact
that it is caused to reciprocate under the
action of steam against one of its heads with
the exhaust open from the opposite end and
to oscillate by the direct action of steam from
independent ports against opposite sides of

Iz0

125

the wing 11, said steam being alternately ex- -

hausted and the relation between the. ports
leading to the heads of the pistons and to the
opposite sides of the wing 11 and such that
the longitudinal and oscillating movements
of said piston are always at half-stroke rela-
tively to each other—that is to say, when the
piston has completed its reciprocating move-
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ment in one direction the wing 11 has moved
through. just-one-half of its path and as'the
plStO]l begins its. longitudinal movement in
the opposite direction ) the wing 11 is complet-

ing its path’ of movement and completes it
When the piston has reached just one-half of
its movement, and when the piston has com-

pleted its movement the wing 11 has half com-
pleted its reverse movement and hence, as

beforestated, there can be no dead center and :

the engine can-be started at any point.
T-will now desecribe the action of the steam
to produce the movements just referred to,
and-in doing so it will be understood thatthe
drawings are intended to represent the piston

at half of its longitudinal stroke to the.right |

~ and the wing-11 at the end of its complete

20

movement in one direction. - This. condition

of the. engine will be best understood by
The valve
"“being opened to admit steam to the'inlet 3.it

reference to Figs. 6. 10, and-11.

enters the. passage.leading from said inlet
through the longitudinal . enlargement X.to
the clrcumferentlal channelin U and thence

upwardly to the space 17, between the sides of -

the lateral box. D, and dowuwardly into-the

space. in the box.. D’ surrounding the well--
“wall G, and upwardly through the channel in

" ‘the clreumferentlal enlarvement T: 10" the

‘30

35

§pacé 18, between the sides of. the box D.' At
the same time the steam passes straight

through to the longitudinal recessor channel‘.

19/in the piston (see Fig.5) and throughsaid

- channel into the space between.the leftfhand
head of the piston-cylinder and the head B

of the casing. - The first effect of the steam
is tostart the piston H to the right to- make
the lasthalf of the stroke it was makmo when

" brought to'a:state of rest, as 111ustrated in

40
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the drawings, in which eondition ports15and
16.in the sides of the box-valve 13 are closed

‘against the inside walls of the:lateral box-D
and the sides of the valve-box have closed

the live-steam ports 6 and 8 in the sides.of
the box D, and consequently the wing 11.is
necessarily at a state of rest, asshown: -The

~ moment the piston starts, carrying with it the

‘:'50
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wing 11 and.inclosing valve-box 18, the port.

16 of the latter beoms to: register with the
live port 8, leading from the space 20 in the
side of box D,.and the steam entering from
the.port:8 and through the port 16 forces the

‘wing 11 over toward the opposite side, and
: consequentlyparmally rotates the piston, and

at the same time the steam which had forced
the wing 11 and pistoninto the position shown

in the drawmws is'exhausted through the port .
15 of the valve -box and the 'port; 5 of the

space 21 in the box D into the passage of. cir-
cumferential enlargement U on that side of
the case and th_rough the passage in the lon-
gitudinal enlargement Y to-the exhaust or

outlet 4. During the. movement . just ‘de-’

seribed of the piston the dead steam between
its advancing head ‘and the opposite head B
of the casing is exhausted through the longi-
tudinal channel 22, diametrically opposite to

the channel .19 on. the piston.. The lengths
of the channels 19 and 22 bear such relation
to the steam ports or passagesleading directly
from the inlet and outlet 3 and 4 That live
steam is taken and the dead steam is exhaust-
ed during the entire stroke of the piston.

‘When. the piston has reached the limit of
movement which.I have described, its motion
has necessarily been such that the arm P on
its periphery has traveled in the arc.of a true
circle.. Nowhavingdesecribedthe:completion
of the movement of ‘the piston in a direction
totheright, I willéxplain its returnorreverse
movement,; it-being understood that the wing

11 has’ traveled through just one-half: of: 1ts

movement, - The live steam now passes.into

70

75

8o

the channel 22 and between the heads of the

piston and case ‘on the.right and:the piston

‘Jbegingits reverse. remprocamon and theports
‘g8-and 16 being still inregister live steam from
thé space 20 conblnues to act upon the wing 11
‘antil it- has’ completed its movement a,nd
‘caused: the piston to continue its:rotative

movement:. When the wing has completed

its'movement in the dlrec‘mon indicated, the
piston. will again have made only half. of its
Jlongitudinal movement, and.the port 6 from
‘the: live space 18-and the port 15:in the side
of the valve-box will open to each othér and

continue in such relation during the last half
of the stroke of the piston and the first half

“of the return-or reverse stroke, as heretofore
_descrlbed and in the meantime the port 16

in the side of the valve-box 13 1edlsters with

“the port 7, leading to the exhaust -space 23 in
the side of the box D, and the dead steam in

front of the wing: 11 is. exhausted through
said ports and space and through the channel
in the circumferential enlaroement T into

“one end of the S-shaped trank 9 through the

same to the exhaust portion heretofore de-
scribed of the enlargement U and to the out-

let 4.

'As clearly shown in the dlaWIHUS thewing
11 is made of ‘two leaves shghtly separated
and designed to receive any suitable packing
materlal -which; extending slightly ‘beyond
the upper edges ‘and the ends of such. leaves,
will' constitute an efficient. packing between
the-wing ‘and the box 13; and this packing
will - be 1ende1ed all the more effective by
reason of the pinching action of the leaves

- under the pressure of the steam. :
© It will'be understood that my invention néc-

essarily contemplates the use of suitable
packing and lubrication at all points where
such may be necessary.or desi rable, and'as]
do not wish to be confined in these particu-

vlars I have not shown the same.

Many changes may be made in the mere
details of consmuctlon without departing
from the spirit of my invention, which in-

_volves the generic principle of utilizing inan

engine the full motive. force of the mdent em-

~p10yed to runit, absolutely avoiding all dead-

centers, avmdm ¢ the necessity for a fly-wheel,
and accomphshmv all of these desirable ends

85 .

g0

95

I00

105

110

115

120

125

130




I0

15

“20

648,329 v 5

through the medium of a prime mover set in-

motlon by applying motive force under full

_pressure from more than one direction at the

same time, as hereinbefore explained.
I desire to call particular attention to the

‘fact that as the piston His eylindrical and is

caused to both reciprocate and oscillate that
of necessity the radial arm P, which oceupies
a fixed relation to the penphely of the pis-
ton, must, as a result of the two movements
of ‘nhe plston describe a circular path, and
as the cyhndrlcal piston oscillates upon its
longitudinal axis during its reciprocating

.movement the arm P in addmon to deserib-

ing a circular path parallel with the longitn-
dlnal axis of the piston moves towaud and
from such circular plane, resulting in a com-
pound motion, and hence, as shown, I have
provided the ball-and-socket joint and have
provided for the slip movement between the
ball and the arm P by locating the latter with-

~ in an axial channel or boxof the sphere; but

25

T do not wish to be confined to this particu-

lar construction of the connection between
the arm P and the driving-shaft, as I may
employ any other means vshlch will convert

~and transmit the compound curvilinear mo-

* tion of the arm Pinto the rotary motion of

30

35

40

45

50

55

6o

65

the shaft L on an axis having a fixed rela-
tion..

From the foregoing desemptlon of the con-
struction and operation of my improved en-
gine it will be understood that while the pis-
ton has a four-way movement- it exerts its
power in a constant rotary direction in con-
tradistinction to pistons which momentar ily

eease in the application of power—as, forin-.

stance, in simple reciprocating pistons which
of necessity cease in applying power at each
end of the half-stroke—and under all'such

.conditions a fly-wheel becomes a necessity to

compensate for the temnoraly cessation of
the applied power.

With my improved construction the full m o

tive force of the steam or other motive agent
is at all times and constantly applied directly
to the rotation of the driving-shaft, thusren-
derlng a fly-wheel unnecessary amd éliminat-
ing entirely dead-centers. ' Tam aware thatit
has been proposed to drive a crank directly
from the periphery of a reciprocating piston
through the medium of a radial or periph-
eral wrist-pin and to have said wrist-pin con-
stitute a medium for returning a part of the
power stored up in the fly-wheel for the sole
purpose of rotating the piston to open and
close the steam-ports in the piston and cylin-
der to secure the' reciprocation of the latter
and hasnopart whateverindriving the ecrank-
shaft at such time, and I do not wish tohave
my invention confounded with any such con-
struction and operation, for it will be under-
stood that with my improved construction
therearenotonlynodead-centerstoovercome,
but that the ports are always in proper reg-

ister to admit and exhaust the steam or other

motive agent to the piston and that the lat-

ter will immediately respond upon the ad-
mission of steam from the boiler. )
Having described the construction and op-
eration, as well as the advantages, of my im-
proved rotary engine, what I claim as new,
and desire to secure by Letters Patent, is—
1. In an engine, a rotative, reciprocating
piston having a peripheral wrist-pin adapted
to connect with a driving-shaft, in combina-
tion with means, substantially as described

for econtrolling and directing the admission of

the motive agent to the piston in planes trans-
verse to oneanother, whereby the piston is re-
ciprocated and oscillated and its power trans-
mitted in a constant rotary direction, sub-
stantially as hereinbefore described.

2. In'an engine, a piston adapted to recip-
rocating and rotative movements and pro-
vided with a peripheral wrist-pin and a pe-
ripheral wing in combination with a ¢ylinder
and means substantially as described for con-
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trolling and directing the motive agent alter- .

nately against each head of the plston and on

each 31de of the radial wing, whereby the full
pressure of the motive agent is exerted dur-
ing all the movements of the piston and the
power of the latter is transmitted in a con-
stant rotary direction in a plane parallel with
the longitudinal axis of said piston, substan-
tially as hereinbefore set forth.

3. Inanengine, areciprocating rotative pis-
ton confined within a casing and provided at
its periphery on one side'of its axis with ara-
dial arm, and diametrically opp051te thereto,
with a centrally arranged radial wing11, and
with longitudinal steam -passages 19 and 22
acasing conﬁnmrr the piston and formed with
lateral ‘boxes D and D', the former with steam-
spaces 18, 20, 21, 23 and ports 5,6, 7, 8, a box-

valve 13 1nclosmo' the wing 11 and founed'

with ports 15 and 16, and cOnﬁned within the
box D, and means for supplying and exhaust-
ing steam or other motive agent, substan-
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tially as and for the purposes helembefow '

set forth.

4. In combination with the casmUA formed
with inlet and outlet passages, 3, 4, and with
boxes D and D' constructed as described and
circumferential :and longitudinal enlarge-
ments provided with steam-passages, the pis-
ton H provided with longitudinal passages
19, 22 and with radial arm P, and wing 11,
and the box-valve 13, 1nelosm0' the wing 11
and provided with ports 15 and 16, substfm-
tially as and for the purposes helembefoxe
set forth.

5. The wing 11, secured to the per1phe1y of
the piston H and composed of two separated
wings adapted to receive a packing, in com-
bination with the valve-box 13, inclosing the
wing 11, substantially as and for the purpose
set forth.

6. The casing A formed with the steam-
passages in the enlargements T,U X, Y, and
inlet and outlet 3, 4, the lateral box D' formed
with a well leading to the piston H and with
the exhaust S-shaped trunk 9, crossing the

'1‘15

120

125

130




6. . | 648,320

IO

live-steam space within said box, substan-

tially as and for the purpose set forth. -

7. In combination with the casing A, in-
closing the piston H and formed with the lat-
eral box D having an open bottom, interior
inelined walls, with steam-spaces 18, 20, 21
and 23, and ports 5, 6, 7, and 8, the piston

H, formed with a radial wing 11, and the:

valve-box 13, having inclined side walls and
ports 15 and 16, subsbantmlly as and for the
purposes set forth

8. In anengine such as deseribed, the driv-’
“ing-shaft L mounted rotatively within boxes:
secured centrally of -the wall G, of the box.
‘D', said boxes concealed or protected by the
ap J, whereby a dust-proof lubricating-well |

is prov1ded snbstantlally as herembefore set

" forth.
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by bolts F,- Iy substanmally as shown and de-

.o seribed.
25
o0 with 1atelal boxes D, D', the former D with

10. In an engine, the casm" A, prov1ded

o steam-spaces 18, 20, 21 and :23; and ports- 5,

30

; 6,°7, and 8, and the latter - D’ with a - Well
‘.leadmo' to the interior of the casing and sur--
ronnded by a; wall G, zmd fm med WIth an ex- .

‘haust-trunk 9, inlet 3, outlet 4, enlal crements

commumeatm@ with the interior passages in
circumferential enlargements T, U, the pas-
sagein U termmqtmff at each upper end in
‘the spaces 20 and 21; respecmvely, of the box
D" and at their lower ends one-in the space
surrounding thewall G in the box D"and the
othérin the exhaust-trunk 9, in combination
with the reciprocating rotative or oscillating
piston-H, provided with radial .arm 11, lon-
‘gitudinal passages 19-and 22, and radial wing
,11 and the valve-box-13, prO\’lded with ports
15-and 16, substantially as and- for the pur-
poses set forth

- wing adapted -to receive. steam- pressure on

| either side, in combination with a recipro-
9. In an engine such as desembed in com--
“bination with “the box. D', provided Wlth the.
“eircular well-wall G, the bridge K, box "M, -
shaft I, and caps E'; and J seeured in place_y

cating hollow box-valve, and means for ad-
,mlttmv and. exhausmnf_" steam or equivalent
from within the casing on each side of the
wing, substantlally as-and for the pm'pose
set forth.

In testimony whereof T affix'my swnatme
in presence of two witnesses. )

JAMES C A\TDERSON

\Vltne%es .
TG bOOTH

JOSEPH E. DOWNING

X and Y, prov1ded Wlth 1nter10r channels'

/11. The piston H, provided with a radial:
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