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SPECIFICATION forming part of Letters Pa.tent No 949,602, dated November 12, 1895.
' | | _&pphcafmn filed March 2, 1894, Serml No. 502 102. (No model.)

To all whom zt n J concerm: -
3¢ it known that I, THOMAS HARDING,
citizen of the United btates, residing at San
José, in the county of Santa Clara and State
of California, have invented certain new and
useful Improvements in Rotary Engines; and

. - I do declare the following to be a full clem
-+ dnd exact deseription of the mventmn such |

.. aswill'enable others skilled in the art to which
I

it appertains to make and use the same .

- By the word “‘engine” as .7;ed in this speci-
fication I intend. a mechanieal contrivance {
employing the word in -its bro ad sense.
improvement, therefore, is not to be confmed
to those devices which are termed specifically
‘frotary engines,” in which a rotary motion

of the piston is produced by. tlm div eet pl‘&‘&.b—

ure of steam.

20

I wish it to bt understood that nw inprove-

ments hereinafter set forth may. be availed :
of in the construction and use of not only ro-

. " tary engines specifically, but alsoof w ater-

25

in&tors, in which the rotary motion of the pis-
ton' is produced by hydraulic pressure, of |
pumps in which the rotary movement of the

- Pisten produces a flow of water, and of wa-
~ ter-meters in which the flow of water pro-

3o
.+ simplify this species of ‘mechanical contriv-.

T

<duees an indicating Or measur ing mm"ement
of the piston. -

It is the object of my un"entlon to much

ance and to make it accurate and economical |
in use, my improvements relating more espe-

ua,lly to the means for COH’(POHH]“‘ the admis- |

sion of steani or other )wpellmn-ﬂmu to the
cvlinder; to the means for antomatically reg-
ulating the (quantity of fluid supplied to the

engine-shaft, |
With sueh ob,](,ets in view my invention

“eonsists in the partsand combinations thereof |

hereinafter particularly set forth and claimed.

In order to make my invention more clearl Yy

“understood, I have shown in the accompany- |

5

ing dra,wuw‘s means for carryving the same

-ﬂ.mto practmal effeet without, however limit-

O

m othe improvement in its u&,eful apphcmtmns
‘o the particular consfrucetion which for the
sake of illustration I ' have delineated.

In said drawings, Figure 1 1sa front orface
view, partly in section, Of a rofary engine em-

b_@dyl_ng my 1_1_11provement_s, one of the sides | purposes.

My’

|

i

P

}

»

i

§

|

r ton-plates.

|

-’_ .

of Lhe casing or c},lmdu‘ being renu)\'etl fo
give.a full view of the interior and of the pis-
ton therein, F1 o, 2 is a sectional view on line
IT IT of Fig. 1.
of the plstou 1'emoved irom the (*ylmdm
Figs. 4, 5, 6, and 7 illustrate by side and edge

- Fig. 3 1s a side or edge view

viewst-he links for connecting the sding p S

Figs. 8 and 9 illustrate by an edue
and a face view one of the said pl.:lteS

6o

Referring to the drawings, 1 indicates a onse

ing or part Which is qtatmnary and serves the
purpose of the eylinder of the engine. . It is

preferably provided with one or more base

portions, flanges, or feet 2, by whieh it may
‘be attached to a foundation or other station-
ary support. Itisprovided with a peripheral

flange 3, through which enter into the inmte-

rior “of the uhndel the steamn or water ad-
mission ports 4 + and the exhaust-ports 5°5.
A live-steamr pipe ¢ and an exhaust- steam
pipe 7 are connected with these ports in any

‘73

Smtablu manner, a convement tu'mmremem .

“for wlneh I hav e shown in Fig.

The casing 1 is provided on one 51(10 of 1tsff"'
head oron both sides, if neither of its heads is"
formed integral with the ecasing, with bolt-.

-holes 8, into wlueh enter bolts 9, by whleh the

head or heads 10* is or are sc-cm'ed in phaee.

In the construetion shown the ca smﬂ* 18 nmde' |
011 cach
1(10 of the casing is formed a rabbet 01 Tecess -

with both of its heads 10* separable.

11 bounded by a .shou]der which recess is of

(11.;11110161 nearly as Iarﬂ'e as the interior di-
‘Whl@h. 18- concentric

mension of the casing,
with the center of rotation of the piston here-

8o

inafter deseribed, and which is of a greater
diameter and surreunds the interior working
engine, and to the means for Q,uppm'huﬂ the | opening of the casing-or eylinder.

The boundary or WOI‘kll’l“ surface of theeyl-

inder is~indicated at 12, In a general. Shape
it is oblong, being formed of two ciréular or

substantiall v-cn*eulm' portions, which are so -
sitnated relative to each other as that theu;- :

‘bhoundaries intersect at the points 13, Iig.

The position of the centers of the tWo (*ylm- _'
der portions is indicated at ¢ 0 in Fig. 1 and

the center of rotation at r. 1 find the propor-

tion between the distance apart of the points

e and r to the distance between the points e

! ‘md the working face of the cylinder, as shown
1 to be suitable for practical

in said Iig.
Th 3 deslred resﬁt in determmmw
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~said proportion is that two or more sliding
~piston-plates when mutually controlled, as
hereinafter deseribed, shall follow Wlthout
mueh variation the wntour of the interior or
-anuw face of the eyvlinder. .
o Phe main body of the 1‘0tm'3 part or plst(mf- |
. 5is indieatedat 12,
ol importance.
cponcentrie with the centerof rotation 7.
the sake of lightness and noorder to save
o metal the piston is preferably made hollow
~or partly hollow, bounded by a flange 15%;
owhich is of a4 widiho '0([11:11 to the depth of the

o
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Ttsparticular shapeis not

cavity of the evlinder 1. At two or more

points in ils periphery; prefembly. at four |
Cpoints, as illustrated, the flange 15% 18 pro-
o oyvided with or formed with guideways 14, 1
~which fit radially-sliding piston-plates 15 of a -

Coowidth equal to thatof the flange 15 and to the
depthofthecavityof thecylhinder.
Citonsplates iharee onneceted with each other y SO
o as mutuat!ly to control each .o’rh_.er.by.me‘mb |

B n’[’ links 164 arranged soas toform a parallelo-

ram, asscen i Fie, 10 The links, F1gs. 4, 9,

| and. cngaging

as the live steam enters the port or ports it

-will act upon the piston plate or 1}1&1‘05 15 In

advance of the said opening or openings and

cause a rotation of saud plates, .togethu' with.

the piston 2% around the center of rotation
e aAs this takes place, the plates 15, whieh
e U]}[}()h“l} to or which are approaching the
points 13, will be foreed inward by the con-
tour or wall 12 of the eylinder and caused to
0 act upon the links whieh are pivoted to
them as to foree the other plate or plates 15,
which are at or near the major axis of the
oblong eviinder-cavity, oulward into contfaet
with or nearly into contact with the walls of
the ends of satd cavity.,  Inasmueh as the
confowrs of the two portions of the cavity
may not be ol exactly the correct shape ov
have exaetly the proper relation 1o each
other, 1 prefer to provide the pliates 15 with
spring-ancetuated plunger-plates 19, which are
provided with cavities 20, in which fit spival
springs 21 ‘These springs rest upon the
recosses 22 in the plates 15 and
tond to constantly press sawd plunger-plates
ouwtward into steam-light contact -with the
walls of the evhinder. Asthe piston revolves,
there will be aslight inward and outward play

of these plunger-plates, in which movement
will he gutded by the walls ¢f the said
TOCCSSCeS. | |

Al the.pomnts 13 on the.minoy axis of the |

they

oblong cavity of the eylinder I prefer to fit
into the walls of the latier, in suitably-formed
recesses, bronze or other suitable metal pieces

I 1‘)1*&1”_ ertomaks it round and
Tlor
e 1)1(1)1:0

Thesepis- |

central shaft.:

TUn .<.>hl.u_1_u.elf_\f' from one plate to the
o oneighborving plate; which s at an angle tothe
st plate, and are connected with "‘*rll(l plates
by means of pins 16, formed, preferably, on
two of the links
Jormedon theothertwolinks, and said sleeves
Hit e bhearings 17 1n the piston-plates. |
0 The f{}l(}”()ln“ being the eonstr uctmn .and |

Ay .:_mg._wnwnt ot .tlm ik arts, it will be seen that |

slecves 18, 1

slderable wealr.

26, W ]nuh are adapted to be adjusted outward -
by suitable packings, so that a steam- trfth.; o
Joint w ill always be maintained on the minor.
axis of the eylinder where Lhore will be econ-

70

25 mdieates bol'ts W ]11(,11 pass t]wounh ﬂl()f-; o

:head plate 10 of the piston and are adapted?-
to engage with screw-thre aded holes 24 in
the bofh of the latter or in the opposite head-
The head-plates 10 fit closely agamst
i the Sldes of the piston-plates 15 mld 1'(;1.;1{(,5 SRS
in the recesses 11, already deser ibed, which
are formed in the sides or ends of the cylin-
der-easing. L .
97 is a shaft conc euh ¢ wuh the (?Onter 0[1 :
‘rotation r, upon-which shaft are mountedthe
rotary piston and the two: plston -heads 10,
The heads 10* are preferably provided w lﬂl;
| central bosses or bearings 28 for the shaft.
When the device is used as a rotary enwino; L
rbpemﬁe Wy, power may be derived fmm a
‘suitable wheel or pulley mounted upon the
When the deviee is employved
1 as a pump, 1‘()tal'y movement may be mm-
parted to the piston by means of a belt or -
other power device connected with the said .
1 pulley and running from any sumll)lu 1)1 ime:
motor or engine. S SRR -
- The melosuw ~>1de or eml ])]:1105 ot the cas-
;mu are prov ided with suitable stuffing-boxes -
: mm'll......
-:-,]mft pass oult by steam-tight joints,
It will be observed that the live-steant pm 1%:
are so situated that st2am is admitted simul-

through which the ends of the ¢

tancously at both sides of the piston-head

in both portions ol the eylinder-cavity, o
as to effeet a complete balance ol pressufre.

upon the piston.  These ports may be readily
arranged so that there will he no dead-e mm}
upon which the piston can stop.

In engines of large diameter it will be pref-
crable or necessary to fit the mterior \m[lﬁ of
the (*\']mum-—('mll\ with pileees 30, substan-
‘rmll\'m the ~;Impunf lunes, which witl'modify
the contour of the (‘*\hlulm -cavity from (hat
ot atieue elrele, or pmimu of nevrele,and en-
able the radially-movable plates 15

witle which they form a steam-tight jJoint,
thus requiring less movement of {he ])lll]l“(‘l‘
ple Les in the piston-plates.

32 are bosses on the backs ot
the Tinks 16*, adapted to bear on the inner
face of the plate 10, whereby all four links
are kepi in plaee,

While the live steam and exhaust ]npvw 0
and 7 may be connected permanently with the
ports £ and 5 2, respeetively, and the engine run
always in the same dirveetion, uniess lwve
steam be furned into the pipe 7 and pipe G

used as an exhaust(y I preter theirtangeement

shown in the.drawings, whieh cnables the
funetions of the ports 4 and 5 to be inter-
changed and the direetion of rotation to e
readily reversed. Lo this end the stean-ports
arc provided with a steam-chest 45, one at
cach side of the engine, into whieh the live.

to travel
nore closely {o the interior walls or surfaces

the outer of

be
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o

100

103

ILIC

120

I3C



"549:,602 - - - S

bteam pipe 6 deln ers, and in said chests are
fitted slide - valves 34: adapted to place at
the will of the engineer either the ports 4 or

~the ports 5 in commumcatmn with the chests,

s0 as to receive steam. These valves are

- mounted on rods 35, which pass through stuft-

i O

ing ‘boxes in the lleads of the chests 33 and
‘are pivotally connected with links 36.

l&ttel are joined to opposite arms of .a lever
37, by the oscillation of which the valves 34

will be oppositely reelprocated to wholly or
partly shut off steam or to admit steam: at

-~ both sides of the engine, either to the backor

S

to the front faces of the piston-plates, giving -

either a forward or backward rotatmn to the

engine, as may be desired.

ties 38, W1t]1 whlch the pipe 7 communicates,

20

The casing 1 is formed with exha,ust-caw-

and which are caused toreceive exhaust—steam
from either the ports 4 or the ports 5, accord-

ing to the positions of the slide-valves.

- When the machine 18 used as ahwh—speed
nmotor, the supply of steam tothe pipe 6 1s gov-

erned in a v ery simple and effective manner.

25
transversely of the pipe at a pomt &bove |
where it branches to the two steam-chests.
This valve has a port 41, which may be caused
to more or less fully reglster with the pipe- |
opening by moving the valve 89,

30

39 is a slide-valve in a bearing 40, running

Such
movement 18 antomatwa]ly effected by links

-0 42 eonnected with a rotary collar 43 on the

| e*{teuor of the bearing 40, which collar bears.

35

with the valve.

against asliding uallm. o sleeve 44, connected
thmuwh a slot in the bearing 40 by a bolt 45

- the valve 39 to’its full-port position and the

40

tension of the spring, on which in a measure

will depend the speed of the machine, may be

regulated by a screw 47, mounted 1n "the end

of the bearing 40, and ada,pted to be screwed
in against the outer end of the spring. The
nnks 42 connect with weights 48, adapted to
slide radially to the axis of the bB&I‘lﬂU‘ 40 1In

" suitable guideways in a combined governor-

casing and belt-pulley 49. The sald bearing

. 40 bemﬂ parallel with the shaft 27, the pulley

19 is belted directly to a drwmﬂ'-pulley 50 on

~said shaft. -'When the speed of the engine is

too great, the weights 48 will be fomed far-
ther ontwa,rd overcoming the tension of the
spring 46 and causing the links 42 to draw on

. the V&lve 39 and diminish the steam- -passage

35

through the latter, thus forming a very simple
hwh—speed ﬂ*overnor espeela,lly adapted for a
rotary engine.

" The bearmgs 51 for the Shaft "7'( are fmmed
, which may

with screw-threaded shanks 52

" be serewed up or down to bring th_e bearings

6¢ to thedesiredheightin female SGI‘eW-tl_lrea-ded P

| The -

A spring 4:6 tends to force

stands 54, 1)011{.&1 at 55 to a base-plate 56, 1o

which latter are secured the flanges 2 of the
engine-casing.. When qd;]usted the Slmnhs
D2 are clamped by jauni-nuls 57.

I claim— . |

1. In arotary engine, the combination with

the eylinder having ports, and the conduit

exterior to the c¢ylinder and connecting said

ports, of a rotary piston head therein, plStOll |

plates carried by such head, slide Valvesa Nnor-

~mally stationary on oppoqlte sides of the ¢y 1-

inder controlling said ports, a transverse piv-
oted lever 37, and links connecting the valves

with the sald lever for reversing the engine,
__ substantlally as set forth.

The combination with the eng ine casm o
ha,vmﬂ‘ ports 4 and 5, the rotary plston pr -

vided With the plston plates, and links con-

70
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necting the contiguous plates, of the slide

valves normally sta,tmnaly, and adapted fo

| cooperate with the ports and with exhaust:

passages for reversing the engine, a pivoted
lever 37, and pivoted connectmns uniting the
slide valves with said lever, subs‘rantmll} as
set forth.

- 3. Ina Uovel nor for a 10tary cngine, the
combmatmn of the bearing 40, the shdm )
valve 39 therein, the shdmn' collar 44 on smd
bearing and connected with the valve 39, the
rotary and sliding collar 4s adapted to ennaﬂe
said collar 44, 1mks 42 connecting the C‘O]ldl

43 and 1&(11&1137 sliding weights 4:6 and a ro-

tary casing mounted on the beauno 40 and

80

90 .

inclosing seud welghts, %nhs‘mnb&]h as set

forth.

4. In a rotary engine, the combination of

‘the cylinder and steam supply pipe therefor
‘having a horizontal transverse bearing 40,
valve 39, a- splmfr 46, rotary collar 43 mmmt- -

ed upon ‘the exterior of said bearing, links 42
connecting said collar with sliding weights
48, and casing 49 entirely melosmﬂ said
weights, subbtantmlly as set forth.

5. Inarotary engine the combination with
the casing having poﬁs, a conduit conneet-

ing said 1)01‘(5, and slide valves controlling

sald ports, of a rotary piston head, shdeq
carried by said head, links oonneetmﬂ said
slides, and flanges which inclose said shdes
and links and rotate with the piston head,
one of said slides having a sleeve or: hub
keyed to the engine shaft, and theotherflange
being mounted on the end ot said hub, sub-
Stant]ally as set forth. | |
~ In testimony whereof I affix my blﬂnatme
in the presence of two witnesses.
| _ THOMAS IIARDIWG

Witnesses:
~J. FAIRLEY WIELAND,

J, R. KERSHNER.
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