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JOHN HARTHAN AND EZRA HARTHAN, OF TIMBERSBROOK, NEAR CONGLETON, ENGLAND.
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- that the following is a full, clear, and exact.

10 before known and of the usual manner of
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ROTARY STEAM-ENGINE.

Specification of Letters Patent No. 21,494, dated September 14, 18958.

To all whom 1t may concern:

Be it known that we, Joun HarrHAN and
Fzra Harrnax, of Timbersbrook, near Con-
oleton, in the county of Chester, England,
silkmen. have invented an Improved Engine
for Obtaining Motive Power; and we declare

description of the principle or character
which distinguishes it from all other things

making, modifying, and using the same, ref-

erence being had to the drawings hereunto
annexed and to the letters and fgures

marked thereon—that 1s to say:

Our said invention relates to a system Or
mode of obtaining motive power by the aid
of a rotary engine of a peculiar construc-
tion which may be worked either by steam
or compressed air whereby the direct pres-
sure in conjunction with the reactive force
of the propelling medium 1s made available.

The engine which we propose to employ
consists essentially of a plate wheel made as

light as possible consistent with the power

to be exerted by the engine and fitted or
formed at or near its periphery with a num-
ber of peculiarly constructed projections
forming chambers somewhat similar to the
buckets of an overshot water wheel. Hach
chamber is divided from its neighbor by a
thin metallic plate which is curved and 1n-
clined a little toward the center of the wheel
such plates being placed nearly parallel to
each other. Kach plate slightly overlaps the

35 other and the bottom or lower part of each

40

chamber is made of a curved or nearly semi-
circular form the curve commencing lmme-
diately at one side of the mouth and termi-
nating in the same lateral line so as to ex-

tend from side to side of the chamber or 1n

the direction of the axis of the wheel. Care
should be taken to balance the wheel accu-
rately on its axis. A jet or jets of steam or
air 1s or are brought to play into these

45 spaces or chambers entering therein nearly
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at a tangent to the periphery of the wheel,
or the jet or jets may be so directed as to
enter the chambers at the sides but in a di-

rection nearly tangential to the circle or

chambers. The chambers in this latter case
are closed at their circumference and open
only at their sides. The steam or alr  on
issuing from the jet enters the spaces or
chambers on one side impinges against and
passes over surfaces of the curved bottoms

thereof and issues out on the other side of the |

description.

spaces nearly in an op'pos_ite direction to
that at which it entered, thus imparting 1its

force to the wheel by pressure and reaction

and causing it to revolve. The power of

60

these engines is regulated by the size of the
jet pipe and the size of the chambers is regu-

lated by that of the jet.
The mouth of the jet pipe is curved and

beveled to conform to the periphery of the

wheel when the openings of the chambers

are made in the periphery. The velocity of SR

the wheel should be so adjusted that the

chambers will never attain the half of the

velocity of the jet or jets of steam or air
and a discharge pipe should be so placed
that its mouth may be at the opposite side
of the chambers and the mouth of this dis-

charge pipe should extend over three or four

of the spaces or chambers for the purpose
of more readily carrying off the steam or air
after impinging on the interior of the cham-
bers. The mouth of the discharge pipe may
be curved and expanded to fit the periphery
or the side of the wheel according to the
arrancement of the chambers. The speed of
the wheel may be brought down by the aid
of gearing or friction pulleys ot any sultable

An iron frame or casing incloses the wheel
and is made concentric therewith over the
whole or a portion of its circumference and
the supply and discharge pipes are made to
pass through this casing. The spindle of the
wheel may work through stuffing boxes in

the sides of the casing of the wheel and a

small pipe or cock should be fitted to the bot-
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tom of such casing to carry off condensed

steam where steam 1s employed. The spaces
or chambers in the periphery of the wheel

may be varied in thelr position, as for ex-

ample, they may commence at the periphery
and turn inward toward the center and may,

terminate at any intermediate point between
the circumference and the center but the

95
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discharge pipe must always be correspond-
ingly adjusted so as to receive the lssuing

steamn or air. The jet pipe may also if
found desirable be placed at an intermediate
point between the center and the periphery

the chambers are curved from side to side.

of the wheel but in all cases the bottoms of

100

Engines of this description may be worked

either vertically horizontally or obliquely

and may be worked singly or in combination

with others under the ordinary atmospheric -
pressure or ¢ vacuo by inclosing each wheel

110




T same and for that purpose we shall refer to | quently continue to rotate so. long as the jet 75
- the several figures on the sheet of drawings 15 m action. When the steam or air has
L hereto annexed the same letters of reference | struck one side of the bottom of the cham-
L -indicating corresponding parts throughout | ber the curve will divert it in.the direction~
o ~all the figures. 7 1 of the discharge pipe H, placed at the other -
.. 15 F 1oure 1 of the annexed sheet of drawings | side (_)'f thi ‘s-eriestof chambers.  The mouth 80
.. " represents a transverse vertical section of | cf this discharge pipe 1s expanded so as to
S one modification of our improved engine embrace four or more of the chambers and
- taken along the line 1—2 in Fig. 2, and Fig. should be placed as nearly as possible in the
"""" 218 a corresponding side elevation of the direction in which the steam Or alr issues
_________ 20 same partly in section. Figs. 3 and 4 rep- | from the chambers the more readily to allow 85

| of the free escape thereof from such cham- =

| bers.” By this arrangement we turn to ac-

| count not only the first pressure of the jet =
- may be bolted or not to a bed plate B. |but also the reactive force which it exerts on

i If found desirable the engine may be

nearly as possible in a direction tangen-

o 30 works in ordinary plummer blocks E, K, on | cesing G, as shown in the drawing. The 96
_____________ the main standards A. The periphery of | stuffing boxes and their glands should be
. this wheel is fitted or formed with a. series | made 1n two halves to admit of their being =
N SR - of spaces or chambers ¢ shown in dotted - readily fitted on to the shaft. A small dis-
' . lmes and partly in section in Fig. 1. These | charge cock K should also be fitted into the
T 35 chambers in this arrangement present some- | bottom of the casing for the purpose of 100
- what the appearance of the buckets of an or- drawing off any condensed steam which mav
- cinary overshot water wheel but in place “collect therein. | _' :
ot the bottoms of the chambers being flat The speed of the engine may be brought
they are curved from one side of the cham- | down by proper gearing and for this pur-
40 ber to the other in the direction of the ax1s | pose we propose to key a small spur wheel 105
~ of the wheel as shown at ¢, ¢, in Figs. 8 and | or-pinion L on to each extremity of the en- -
4. The propelling medium which may be | gine shaft which wheels or pinions severally
either a jet or jets of steam or air, is brought | gear into the large spur wheels M fast on
~to bear successfully upon the several cham- | the second motion shaft N. This shaft is
bers of the wheel by means of the jet pipe | carried in bearings O, O, in the lower or 110
I, This pipe is inserted into the casing G | other convenlent portion of the main stand-
(surrounding the wheel C and supported by | ards and may be continued or extended on
the plates ') and is extended inside the either side of the engine as shown in the
casing for the purpose of bringing the jet ‘drawings for the purpose of driving ANY
orifice into close proximity to the mouths of machinery required. B 11
- the chambers ¢ in the periphery of the wheel Fig. 8 represents a front elevation and '
“but without actually touching them. This partial section of another modification of the
jet pipe is placed near one side or edge of | wheel C detached. . -
~ the periphery of the wheel the opposite side | Fig. 4 is a detail side elevation of a por- ~
‘or edge having an exhaust or escape pipe H | tion of the wheel and Fig. 5 is a correspond- 120
placed in close proximity thereto as will be | ing section of the same taken along the axis
clearly understood on referring to Fig. 2 of | of the wheel. According to this arrange-
“our drawings. R ' - | ment of the chambers ¢, ¢, in place of being
~ The steam or air may be supplied from open at the periphery of the wheel are open
any sultable generator or reservoir with | at the sides. The bottoms of the chambers 125
- which the jet pipe F should be in direct com- | are however still made of a curved form,
munication and this pipe should be fitted | but as they are open at the sides only the
with the ordinary stop valve and throttle ject pipe must be so disposed as to direct
valve or regulator used for steam engines | the jet laterally into the chambers and as
whereby the engine may be readily stopped ' 130
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tial to the motion of the wheel. In this | late the velocity of the chambers that it shall -

modification the mouth of the jet should be
so constructed as to be rather less than the

‘width of the openings of the chambers taken

in the direction of the radius of the wheel.
It is obvious that the action and reaction of
the jet in this second modification will be

identical with that of the first described ar-
rangement. A projecting rim f on the side

of the wheel next to the jet pipe serves to
direct into the chambers any steam which
may escape from the jet pipe along the side
of the wheel. |

Fig. 6 represents a detail of a third modi-
fication wherein we propose to employ two

wheels C, (', each precisely similar to the

wheel in the last described arrangement both
of such wheels being fast on one shaft D. A
space is left between the contiguous faces of
these wheels for the reception of four or

more returning chambers d, ¢, the bottoms.

of which are curved in a direction opposite
to that of the bottoms of the chambers ¢, ¢,
in the wheels.
spects are precisely similar to those in the
wheels and are fitted to a rim which 1s bolted
or otherwise secured to the interior of the
casing G. The jet and discharge pipes are
disposed in a similar manner to those in Kig.
3 namely at the sides of the wheels the jet
pipe F being at the side of one wheel and the

discharge pipe H on the opposite side of the

second wheel. The jet on being first intro-
duced impinges against the curved bottoms
of the chambers in the wheel C, and 1s
thence diverted against the fixed chambers

d, d, whence it is again diverted onto the

curved bottoms of the chambers 1n the sec-
ond wheel C and finally passes off by the
escape pipe H in the manner previously de-
scribed. _
Care should be taken in working the en-
oine that the speed of the wheel or wheels in
the various modifications which we have de-
seribed be so adjusted or regulated by the
oovernor that the velocity of the revolving

chambers shall never attain the half of the

velocity of the actuating jet as by this mode
of working the engine the greatest economy
of fuel will be obtained. We prefer to so regu-

to the principle of such arrangement.

These chambers in other re-

be about from one third to four tenths of
that of the steam or air as it issues from the
jet pipe. The form of jet pipe which we
prefer to use is a pipe the mouth of which
1s contracted from the greatest to the small-
est diameter by an inward curve as shown in
our drawings. I -

Having now described and particularly
ascertained the nature of our said invention

and in what manner the same 1s or may be.

used or carried into effect we may observe
that we are aware that rotatory engines con-
sisting of wheels having a number of pro-
jections formed or fitted upon their periph-
eries and actuated by the impingement of

59
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steam or air against such peripheral projec-

tions or chambers have long been known 1n
this country and therefore we lay no claim
We
may also observe that we do not confine or
restrict ourselves to the precise details or
arrangements which we have had occaslon to
deseribe or refer to as varlations may be

‘made therefrom without deviating from the

principles or main features of our said 1n-
vention; but _

What we consider to be novel and origi-
nal and therefore claim as the invention

. secured to us by the hereinbefore in part

recited Letters Patent 1s—

1. The system or mode of obtaining mo-

tive power by causing steam or air to 1m-
pinge upon a series of chambers with curved
bottoms, arranged around a wheel at or near
the periphery thereof as hereinbefore de-
scribed. -
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9. The general constructions and arrange-

ments of machinery or apparatus for ob-
taining motive power as hereinbefore de-
scribed. ' |

In testimony whereof we have signed our
names to this specification before two sub-

scribing witnesses.

~ JOHN HARTHAN.
- EZRA HARTHAN.
Signed in the presence of—

J. Hexry JoHNSON, -
James Hunr. Bt
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