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To aZZ whom at T, canoe?n | ’
Be it known

My invention relates to certain new and
useful improvementsin that class of engines

1n which the power derived from the mltlal
force or agent is delivered in a constant ro-

tary direction, in contradistinetion to the re-

ciprocating movement of the ordinary piston-

engine, which is oonverted through the me-

- tion.

- 20

Inthe presentadvances bemn* made in auto- :
machines or machines prowded with self-con-
talned power for propelling the'same the need

of an engine adapted to utilize the full capac-
1ty of the motive force or agent, such as steam

or compressed air, has been fully realized; but

up to the p1e%ent time, sofar as I am awal e,

' no practical engine. deliveri ing its motion in a

constant rotary leeOthH has been devised in

- which the entire power of the motive force

30
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~ the piston.
to utilize all of these properties of the motive

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

Many abtempts have been made

force or agent in a rotary engine in order to

~avold the dlaadvantaﬂe of dead-centers and

40
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Joss of power in converting reciprocating mo--
‘tion into rotary motion; but so far as I am |
awarenosuccessful or pr thIC&l rotary engine

has been devised embodymw the necessary
construction to utilize in a constant rotary

direction all of the forces of the power em-
ployed to run it.
familiar with the progress of the art, where

In all cases, so far as L.am

attemptb have been made to prod uce leGh an

engine the prineipal inherent defect lies in
the fact that it has been impossible to utilize |

the full force of the power employed.

In 01del to 111115131 ate my meaning and make _

that I, JaAMES C. ANDERSON a,;
citizen of the United States, residing at Hw‘h—".
land Park, in the county of Lake and Smte.
'3 of Ilinois, havein vented certain new and use-
- ful Immovements in Engines: and I do here-

by declare the followmn‘ to be a full, clear,

and exact description of the 1nvent10n sueh |
as will enable others skilled inthe art to whmh .h
it appertains to make and use the same.

the wheel of a windmill.
has been suggested in some cases with the

.pelfeetly clear the advance made by my im-
-provement in the construction and operation
of engines; I desire to eall attentwn to the
fact that prior to,my invention in the use of
steam as'applied to engines only the project-
‘ile or eseaping force of steam under pressure
‘ha,s been utilized in much the same manner
asa blastorcurrent of wind is utilized to turn
I am aware that it -
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use of steam to utilize this projectile force

initially and to subsequently utilize the in-
herent expansive property of the steam as a

motive force; but in all such suggested cases

such expansn e force is entirely devmd of the
boiler-pressure, because at the time when it

‘1s proposed to utilize the expansion of the
steam the pressure from the boiler has been
| cut off, and hence if such expansive force as
may be ‘inherent in the cut-off steam-could

be utllwed it would. be. practically ineffective

by reason of the absence of boiler-pressure.

In addition, however, to this deficiency of
power it is well undelstood that the expan-

75

sive force of steam being equal in all diree-

tions will establish a per feet equilibrinm un-

less such result is provided against, and Tam

not aware of any censtructlon in 1otary en-
gines involving any such provision.
My mventmn has for its object to provide

'an engine in which all of the properties or
fmees employed to run the same may be.
utilized to the fullest extent or a minimum

amount of power may be exerted to the best

cially desirable in the pr opulsion of automo-
bile vehicles, where the carrying capacity and

other cond1t10n5 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. adaptablhty to economic-

30

advantage, which latter condition is espe-

95

ally utilize the full complement of the motive _

| force of the agent employed to run the same,

all as will be hel einafter more fully set forth.
My invention eon31sts, further, in the de-

tails of construection, arra,nﬂ'ement and oper-
-ation hereinafter full_y explamed "

- In order that those skilled in the art may

fully understand my invention, I will pro- = .
ceed to deseribe the constructmn and Opem-*-, s e
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EE shaft.

-""-_..f.j_--__;-vfeet or lugs’ B.

'of F1
15 is a det,a,ﬂ plan view, partly in section, show |
_-_-mg the connection between the shaft extend-;f
S Ing radlally from the piston and a drwmo--___--'
Fig. 8 1is a section on the line 2 2z of

o Fig. 7. F ig..9 is a detail face view or eleva--
20

B

| 131011 of my improved engine, referrmg by let-_' |
ters and figures to ‘the aocompenymn‘ draw-

1nﬂ‘s, in thh— -. |
Figure 1is a perspective view of an encrme

‘Fig. 4 18 a perspec-

tive view of the Iadlel wing adapted to be se-.
“cured to the piston. _
‘section on the line z = of Fig. 2
longitudinal horizontal sechon on the lineyy |
Fig. 7|

-2, but with the -cap in place.”

~Fig, 11.is.a SImllar view to: I‘w 9

side to oonstltute boxes D and D/,

.. . TThe bottom of the box D'is cast with a cir-
R __-’oulm wall G, surrounding a cireular opening | -

in the bottom of said box leedmﬂ' toand ex- '-_tlel enla,rcrements T U, extendmﬂ' each side

' posing the oylmdmoel piston: II as’ olearly

-' -;-f | "'a,ncl formed integral therewith and-in a dia- |
metric line is a br1d0'e K, with a tlaneverse_

. journal-recess. to receive the driving-shaft L,

~ . -which issecured in place by a Jjournal-box M,
ST -sumla,rly reoeesed as olemly shown in Fws

-1, 6, and 9.

The well or spdoe mthm the ouoular Wdll :-

'G provides the necessary space f01 the rota-
tion of the crank-arm N on the end of the:
‘shaft I, and  to contain the necessary lubri- |
cant for the parts looeted therein, This orank-— :
-arm is formed integral with the eheft L, as:
- shown at Figs. 7 and 8, and with one- half of
ca 3pherloa,l recess to leoeno a oontmlly-dl-

. _ . . B I T
1 o=, . L. . L= . - . 1 . . 1, b LR . . . " oa " - = . B - " " - "_" . . e L M . L .t __- ) . -t - - n - .. - .
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drical piston..

Extend- |

S
.

:wded ball or sphere O formed W1th an axial
| channel for the passage of a short radial arm
| P, threaded into the wall of the cylindrical

“piston H, which is mterlolly reinforced, as
emhodymfr my invention with the dust- ea,p.? |

S ‘removed. Fig. 2 is a side elemtlon of the:
. same. w1th the cap removed. Fig. 3isa per- |
- spective view of the box or housmn- which in-

- closes the radial wing.

shown. at Fw 6, and a jam-nut @ secures the
arm P in 1ts ﬁxed relation with the oylm-
The ball or sphere O 18 se-

‘eured-in place within the recess in the free

“end of the crank-arm N by a similarly-re-
| cessed block or: fmglnﬂ‘ R,
- Fig. 5 1S e oentl al Cr oqe-; |

Fig. 6isa

The oyhndrleal plston II is oaused to Te-

'olpl ocate and to also oscillate upon an imagi-
{ nary longitudinal axis, as will be more fully
explelned and in followmﬂ* these motions the
short arm will traverse in a circle, or,
other words, a card taken from the movement |
“of-said arm vull be.a circle, the diameter of

tion of one of the lateral boxes of the casing. | which will be. equal to the: dlsta,noe traveled

Fig. 10 is a detail seotmn taken at the line 11
of Flfr 6.
“but showmo' the opposite lateral box. |
- Similar lettere and -numerals mdloate l1ke- |
jparte in the several figures of the drawings. 'r’éproaohee the end of each reolprooatmcr move-
e A represents the. Shell or cylinder, whlch is |
S _{mcloeed at either end by heads B B, secured
- _.in place by Sorew-bolts Cand prov"lded with
~Thé ends of the ¢ylinder A
are provlded w1bh flanges to receive the SCrew-.
~o o bolts C, and. eemtable packing of any desired
e materlal is interposed between the ﬂann‘es of-
PR -:f}the cylinder and the heads. R
" The cylinder A extends latelelly on eeoh- |
which are |
S elosed. by caps E E', respectively, which are
S -seoured in place by screw-bolts and nuts F.

In

The piston H is hollow

ment it is caused: to oscillate or partially ro-

f{'_tete in oppos1te directions alternately upon
an’ imaginary longitudinal axis, so that the
-fixed short arm P will traverse in a cirele,.
and as. it is connected through the . medium-
of the spherloel joint at the outel end of the
__..orank formed-on the end of the shaft L the
| latter is_ necessarlly Iotated or drwen in an
obwous manner. - |

I will now proceed to. desorlbe the oonst1 1e-

--.jtlon thloun'h the medium of- Wthh the cylin-

|-drical p1ston 18 caused tom ove lon mtudm a]ly
_-;-end rotatively. -- |

The casing A 1% forrned w1th ou oumferen-

o from the Tateral boxee D and D’ to central
- . shown at Figs. 5 and 6.and for the purpose

longitudinal enlargements X Y, which ter-
SRRy _-_ipresently oxpla,med The upper edge of the |-

o wall Gis shwhtly reinforced or thlokened and |
adapted to recéive metal serews I, which con-
- stitute means aumhary tothe screw- bolts and
~nuts F for securing the cap E' in place and
also for securing an auxiliary or dust cap I
~in position to elose the well within the circu-
o lar wall G. The caps E, E', and J are all se-
- curedin plaoe with smteble paokmﬂ' to make’- |

. _tight-joints in an obvious manner.

e ‘ing between the opposite sides of the wall: G| provided with a partition a, one between the

ports 5 and 6 and the other between the ports
7 and 6, thus dividing the space on each side
| of the box D into two oompartmente (orfour
‘on both sides,) each of said compartments

mihate in 1nterloxly threaded extenswns 5

‘and 4, adapted to connect, respectively, with -
-the eupply and exhaust pipes.
{:the lateral box D are made hollow with the
inside walls tapering or converging as clearly
~ghown at TFig. 5, a.nd said msule walls are
f_,formed with. pmts 5, 6,7, and 8, leading into
"the space between the strelghb outmde and
the converging or tapering inside walls.

"The

two spaces between the side walls are each

communicating with the passages in the cir-

‘cumferential enlarﬂ'ements 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 suooeeswely |
- with the port 15in the hollow valve-box 13
'.--._.a,nd the porte 7 end 8 w1th the port 16 m the o

secured to the
crank-arm by sorew bolts and nute S, as
,shown at Fig. 8. -

" The sides of

70
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1 by the piston inits reolprooatmtr or in itsos-
‘_-To1lla,t01 y movement..
& ':Iﬁ and reci prooates within the oyllnder or casing
| A, between the: heads B B, and as it ap-

91::1.:j -
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valve-box 13..
ments T U are formed with interior passages
leading as follows: Starting from the inlet 3

the passage leads to the nﬂ*ht through en- |
']argement X into the interior of the circum-

ferential enlargement U, which being hol-
low eommumeates upwardly with the hollow

- Space between the side walls of the lateral

1o
©  the circular wall G of the centiral well.

RE

box D and in the opposite direction with the
space within the hox D, between its walls and

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

20

25

: -

to one end of a passage in an S- sha,ped pipe

or trunk 9 in the box D’, which communi-

cates at its opposite end with the hollowspace
or passage within the  circumferential en-
lar gement 'I' of the casing.
‘passage in this enlarﬂ'ement T passes unob-
structedly upwardly end through the oppo-
- site end of the longitudinal enlarwement X
and continues. mto 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, downwar dly
into the space between the outel walls of the

box D’ and the circular wall G ther ein, and

- diagonally opposite to the entrance lnto said
space of the passage w1t111n the enlarﬂ'e-

35

ment U.
The S- shaped pipe or 131111]1{ 9 is of less

height than the walls of the box D’, so that
 when the cap K’ is in place there will be a

- space between the inner surface of said cap
40
- 9 to establish a free communication between

and the outer surface of the S-shaped trunk

- the space in the box D’ and the circumferen-

5O

tial passages in the enlargements T and U.
The cylindrical piston H is formed hollow

and with closed heads ', as clearly shown at

Fig. 6, and the difference between the length
of thls piston and the cylindrical easing A is
substantially equal to the distance the plStOll
1s designed to reciprocale. This piston is
formed with diametric longitudinal grooves

~ or channels closed at thelr inner ends and

55
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leading in opposite directions and open at

their outer ends to communicate elternately

- with the spaces between the heads of the pie-
ton and the heads B of the piston-ecasing.

The piston is provided with a radial wing 11
(see Fig. 4,) which may be secured in plaee

by securing its base 12 within a recess in the

periphery of the piston by metal screws. This
wing is designed to fit between the ends of a

_ hollow box - valve 13, (see Fig. 8,) the side

walls of which are tepel ed 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 plowded Wlth lonmtudmel grooves | plston has completed its 1e(31plocatmﬁ' move-

The e1rcumferent1al enla,rtre— |

The

The channel or-

| 14, which pe1 mit the stedam or other motive

a,gent 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 accumulate at either

end to pass through said grooves to the ex-

haust-ports in the oblique mdes 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 sueeesswely

2

75

with-the por ts 5 6 and 7 8 leading into the

' hollow spaces between the epposﬂse side walls
‘of the lateral box D.  When the cap E is in

place, the hollow box-‘-vehie 15 will be held in

operative position in an obvious manner.

_80.

The.engine being secured in position by the |

feet or luo‘s on the base and assuming that
steam 18 used as the motive force, con nectlon

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.
that I may in many ways so connect the live-
‘steam conduit that the engine may be readily

It will be understood

reversed; but as my pr esent invention does
not, 1nelude any special reversing mechanism
I have avoided an y confusion in the drawings

by omitting reversing mechanism. _

Thus far I have eonﬁned the description t6
the actual construction of the wor king 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 sald 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

Qo

95

107

the direct action of the forces applied inde-

pendently and at right angles to each other

woulld 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
I deseribing a parallelogram it traverses a

perfect enele and hence the driving-shaft

is rotated Wihh(}llt having to overcome any

dead-centers and without the employment of

a fly-wheel, and from this statement it will

ITO.

11§

be understood that the piston may be started

at any point in its path of movement. This

ablhty of sitarting the plston at any point

in its path of mm*ement 1s 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
mdependent ports against opposite sides of

120

125' "

the wing 11, said sLeam being alternately ex- -

epposHe 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

hausted and the relation between the ports
‘leading to the heads of the pistons and to the. .
130



" ment in one direction the wing 11 has-inetfed ]
‘through just-one-half of its path and as the

- the: elrenmferentlal channelin U and thence |
' ‘upwardly to the space 17, between the sides of -
" the lateral box D, and dewnwardly into-the |
SoeT 0 space. 1n the box ‘D' surrounding the wéll--
o wall Gy and upwardly-through the channel in |
~ 7 the clr(,umferentlal enlargement T to the-
', " 30 Bpace 18, between the sides of the box D. At
. the same time the steam ‘passes strawhtv
. through t0 the longitudinal recess or ehannel.

| 3.5__.
- - of the casing.

. -  -:648'3-2§ -

plStOIl begins its longitudinal movementin

‘the opposite direction  the wing 11 is eomplet- -
ing its path’ of movement. and completes it
E When the piston has reached just one-half of
-~ jts movement, and when the piston has com-
. pletedits movement the wing 11 has half com-
pleted its reverse: mevement and hence, as.
‘beforestated, there can be no dead- center and
--the engine can be started at any point.
- T-will now deseribe the action of the steam |
to preduee the movements just referred to,
-and-in domg so it will be understood thatthe |
. 15 drawings are intended to represent the piston
.. athalf of its longitudinal stroke to the right
- and the wing 11 “at the end of its complete f;
" movement-in one direction.
e ',-of the. engine: will be best" understood by |
reference: to Figs. 6. 10, and - 11.. _
- "being opened: to admit: steam to the inlet 3.t |
" enters:the passage.leading from said inlet
~ through the longitudinal enlargement X.to

: S - 191n: the piston (see Fig.’5) and throughsaid
. channel into the. space between the left-—hand'}'

‘head of the plston -cylinder and the head B:| 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

B ‘the last half of the stroke it was makmcr when

-0 45
DR ._necesearlly at a state of rest, as shown
. moment the piston starts, carrying W1th1t the

° . wing 11 and.inclosing valve-box. 13, the port.
o 16 of the latter beﬂ'lns to register ‘with’ the

50 live port 8, leadmcr from the space 20 in the

-~ sideof box D, and the steam entering from-
© - theport:8 and through the port 16 forcee the |

.. wing 11 over toward the opposite side, and |
Cnloe eensequently part1ally rotates the piston, and |-

| at the same time the steam which had forced_"

| .'_,-fthe wing 11 and plStO]l into the position shown |
in the drawmt‘rs isexhausted through the port.

15 of the valve box and the pert 5 of the

. - space 21 in the box D into the passage of. cir-
6o

brought to a:state of rest, as 1llnstrated in

40
.. 16 in the gides of the box-valve 13 are closed
. against the inside walls of the-lateral box D

the drawmge in which COIldIthIl ports 15 and

VI -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 11is.

The |

e ‘cumferential enlargement U on that side of |
. the case and through the passage in the lon-

. gitudinal enlargement Y to the exhaust or | from the spirit of my invention, which in-
| Volves the generic pr1ne1ple of ut111z1nﬂ' inan
“engine the full motive force of the fwent em-
}.pleyed to run it, absolutely avoiding all dead-

-centers,avmdm g the necessity for a fly-wheel,

outlet 4. During the movement. just ‘de-

. -seribed of the pletnn the dead steam between
65 its advancing head and the opposite head B
- of the casing is exhausted throun'h the longi-
SR ']tudmal channel 22 dlametucally onpomte to

| ' movem ent.
This. condition

‘The valve

R The first. effect of the steam
~ o 18 to start the plston H to the right to make.

the ehannel 19 on. the pleton

to the steam ports or passages leading directly

from the inlet and outlet 3 and 4 that live
steam is taken and the dead steam is exhanst- i
ed during the entire stroke of the
~When the
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
‘eircle. Nowhavingdescribedthe -completion
‘of the movement of the piston in a direction
‘totheright, I willexplain its return orreverse

piston.
piston has reached the limit of

The lenc-'thse
| of the channels 19 and 22 bear: such relatmn

15

80

movement,; it-being understood that the wing

‘thé space 20 eontlnuee to aet upon the wing 11
|'untilit: has completed its movement. and-

| caused: the p1eten to continue. its: rotative
;gmevement

‘the: lwe space.18-and the port 15 in the side
of the valve-box will open to each other and
-_;eonunue in eueh relation durmg the lasthalf
-of the stroke of the piston and the first ‘half
{"of the return or reverse stroke, as heretofore
_-_-descmbed and in the meantime the port 16
‘in the side of the valve-box 13 1e0'15ters with

| -_,sa1d porte and: space. and through the ehannel-
in the eir cumferential enlarcrement T into

| one end of the S-shaped trunk 9 through the

same to the exhaust portion heretofore de-

| _‘_sembed ef the enlargement U and to the out-
let 4.

As clearly ehen nin. the d1 awmﬂ'e the wing

11 is made of two leaves sllghtly separated
‘and designed to receive any suitable packing
:j'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 1eaves
'under the pressure of the steam:.

It will be understood that my 1nvent10n neéc-

-eseam]v contemplates the use of suitable
packing and lubrication at all points where
‘such may be necessary. or desi rable, and as I
| do not wish to be confined in these partwu-
_-lare I have not shown the same. .

“When ' the wing has eompleted. |
‘its. mevement in the. d1rect1on indicated, the

11 has’ traveled threugh just one-half of: 1ts |
_ - The live steam now passes into
‘the channel 22 and between the heads of the

piston and case -on the right- and.the piston
Jbegins its reverse. rec1procat10n and the ports
1"8:and 16: being - stlll inregister live steamfrom.

90

piston will again have made only half of its
::;_lonmtudmal movement, and the port 6 from

95
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Many changes may be made in the mere |

deta1ls of eenstmetmn ‘without departlnn*-

_. and aeeompllshlnﬂ' all of theee desn able ends
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through the medium of a prime mover set in ] ter will immediately respond upon the ad-

motlen 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

IO

caused to both reciprocate and oscillate that

of necessity the radial arm P, which occupies

a fixed relation to the pellphely of the pis-

ton, must, as a result of the two movements

of the plston describe a circular path, and
as the cylindrical piston oscillates upon its
longitudinal axis during its reciprocating
.movement the arm P in addition to deserib-
ing a circular path parallel with the longitu-

' - dmal axis of the piston moves towmd and

20
“ball and the arm P by locating the latter with-

- 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

- in an axial channel or box of the sphere; but

45!

 to the rotation of the driving-shaft, thusren--
dering a fly-wheel unnecessa,ry and eliminat-
JTam aware thatit
has been proposed to drive a crank dlrectly}j
from the periphery of a reciprocating piston .
- through the medium of a radial or periph--
eral erst-pm and to have said wust -pin con-
stitute a medium for returning a part of the
power stored up in the fly- wheel forthe sole
purpose of rotating the piston to open and
 close the steam- ports in the piston and eylin-
der to secure the’ remproeatwn of the latter
and hasno part whateverindriving the crank-

50
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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 ’ﬁhl(ﬂl mll convert
and transmit the compound curvilinear mo-
- tion of the arm P into the: rotary motion of
. theshaft L on an ams thll]O‘ a ﬁ‘ied rela-
tion. - |

From the fmegomw desemptwn of the con-—

__struetmn 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-
“ ,_tmdlstmctlon to pistons which momentm ily.
- eease in the application of power—as, forin- .
stance, in simple reciprocating plstons which -
- of necessity cease in applying power at each.
5 end of the half-stroke—and under all such"
.conditions a fly-wheel becomes a necessity to
- compensate for ’nhe temnoraﬂy cessatmn of
~ the applied power. :
- Withmy 1mproved constructlon the £ ull m 0-_.
tive force of the steam or other motive agent

~is at all times and constantly applied dlrectly 1. U
| --w1th inlet and outlet passages, 3, »—1, zmd with - .

‘boxes D-and D' constructed as desembed and__j_
civeumferential ‘and longltudmal enlar ge-
ments provided with steam-passages, the pis-
ton H provided with longitudinal passaﬂ'es_ T
‘19, 22 and with radial arm P, and wing 11, ==

ing entirely dead-centers..

shaft at such time, and I do not WlSh to have
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 othel

motive agent to the piston and that the lat- |

mission of steam from the boiler.
Having described the construction and op-

eration, as well as the advantages, of my im-

70

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 wu;h a driving-shaft, in combina-
tion with means, substantlally as described
for controlling and directing the admission of

the motive &D‘ent to the piston in planes trans-
verse to one auother whereby the piston is re-
ciprocated and oscillated and its power trans-

75
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mitted in a constant rotary direction, sub-

stantially as hereinbefore described.

2. In an engine, a piston adapted to recip-

rocating and 1otat1ve movements and pro-
vided WIth a peripheral wrist-pin and a pe-

ripheral wing in combination with a cylinder
and means subsbantlally as described for con-

trolling and directing the motive agent alter- .
.nately against each head of the p1st0n and on
each Slde of the radial wing, whereby the full =
pressure of the motive agent is exerted dur-
| ing all the movements of the piston and the

90

power of the latter is transmitted in a con-

stant rotary direction ina plane parallel with |
‘the longitudinal axis of said p1st0n substan- IR
| tially as hereinbefore set forth. S
- 3. Inanengine, areelprocatmtr rotative pis- =
_ton confined wﬂahm a casing and providedat
‘its periphery on one side’ of itsaxiswithara-
dial arm, and diametrically Opp051te thereto,
| with a centmlly-atra,nfred radial wing 11, a,nd BRI
‘with longitudinal steam-passages 19 and 29,
‘a easing eonﬁmnﬂ' the piston and formed Wlth o
lateral boxesD and D’, the former withsteam- 105 =
‘Spaces 18, 20, 21, 23 and ports 5,6,7,8,abox-
valve 13 melosmf:r the wing 11 and fmmed‘_'”* R
‘with ports 15 and 16, and eonﬁned withinthe =
box D, and means for supplymfr and exhaust- =
ing steam or other motive agent, substan-
tially as and for the purposes helembefom.{ .
| set forth. -

95,

-I:_‘::"S: ',
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4. In combmatlon with the casmn'A formed, SRR

and the box-valve 13, 111(310511:10' the wing 11

15

| Iéé'f -
‘and provided with. ports 15 and 16, substan-.- o
tially as and for the purposes helembefme |

'S@t forth. ‘

5. The winﬁ' 11 seemed 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, substantla,lly as and fo1 the pm pose

set forbh

inlet and outlet 3, 4, the lateral box D' formed
with a well leadmﬂ' to the piston H and with
the e*{haust S-shaped trunk 9, crossing the

6. The eaSmw A fmmed with the steam-
passages in the enla,rﬂ'ements T,U X, Y, and
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live- steam space W1th111 said box, substa,n-,

' 131&11)' as and for the purpose set forth

. IO

- circular well-wall G,

i 30

...........
____________

7. In combination with the easing A, in-
elosmcr the piston H and formed with the lat- |
eral bo:a: D having an open bottom, interior
inclined walls, - W1th steem-speees 18 20, 21
~ and 23, and ports 5, 6, 7, and 8, the pls‘ron
- H, formed with a radlal wing 11
_valve box 13, having inclined s1de walls and |
ports 15 and 16 substantmlly as and for the."

purposes set forth

8. In anengine such as deserlbed the dr1 V-
'-"mfr-sha,ft L mounted rotatively w1thm boxes:|
secured centrally of the wall G, of the box.|
?fD’ said boxes concealed or protected by the
...capJ, ‘whereby a dust- proof lubricating- -well |
18 prow*lded snbslantmlb as herembefore setj
ﬂ?"tfiforth . | - a
s 9. In an enﬂ*me Sueh as deserlbed in com-:"
“-'blna,tlon with’ “the box. D', provided w1th the.|,
| the bridge K, box M,
. shaft T, and caps ]i‘.ir and J seeured in plaee}r
by bolts F I substantmlly as shown and de-._.
.seribed. - __
©10. In an encrme, the easmrr 'A prov:tded._
'Wlth Iateral boxes D, D', the former D with | -
- -'E;--;f;i,_'ff-';steam-spe,ees 18, 20, 21 and 23, and ports 5, [
6 7, and 8§, aud the latter: D’ with a well .;

A ‘*":1ead1nfr to the: interior of the oasmﬂ' &nd str- |-
rounded by ::L well G, end formed WI‘[h an ex--_:_-.

-and the:

haust trunk 9 mlet 8 outlet 4 enlere'ements

X and 'Y, prov1ded W1th mtermr ehennels"

eommumeetmo' with the interior passages in
ell‘eumferentlal enlargements T, U, the pas-
sagein U termmetmo* at each upper end in
the spaces 20 and 21, respeetwely, of the box

‘D’ and at their lower ends one -in the space

Surroundmg thewall G in the box D’ and the
otherin the exhaust- trunk 9, in combination

with the reciprocating rotetwe or oscillating

piston:H, provided with radial arm 11, Ton-
gitudinal passages 19 and 22, and I‘&dl&l wing
11 and the valve-box 13, provlded with ports

15 and 16, substantlally as end for the pur-— |

= 45
The. piston H, prowded w1th a, ra.dral :

poses set forth
11

wmg adapted to receive. steam- pressure on

35
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‘either side, in combination with a recipro- -

cating hollow box- val,ve, and ‘means for ad-
mlttmﬂ' and exhausting steam or equivalent
from Wlthm the casing on each side of the

0

‘wing, substa,ntla,lly as end for the purpose -

set forth.

In testlmony Whereof 1 afﬁx my swnetme:_ |

m presenee of two xrltnesses
JAMES C‘ A\TDERSON

VVltnesses -
TG bOOT TR
JOSEPH E DOWNING
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