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To all whom it 1ivay concern.

Be 1t known that I, THOMAS W. KINKAID,
an officer of the T. 3 Navy, a citizen of the
United States, 1e%1dmu at Cincinnati, in the
county of Hamilton and State of Ohm have
invented certain new and useful Improve-
ments in Rotary Engines Operated by a Flow
of Fluid Under Plebsme and I do hereby
clare the following to be a full, clear, and ex-
act description of the mvenmon such as will

enable others skilled in the mt to which it

appertains to make and use the same.
Thisinvention relates torotary engines op-

crated by a flow of fluid under pressure; and

1t consists substantially in -such features of

improvement as will hereinafter be more par-

1,1culmly described and claimed.

The 1mprovements relate to the familiar
form of engine known as “Hero’s engine” or
“Barker’s mill,”” as will appear from the fol-
lowing descri ptmn taken in connection with
the accompanying drawings, in which—

Figure 1 is an elevation in section taken
perpendicularly to the axis of the driven
shaft.. Ilig. 2 is a vertical sectional elevation
through the axis of said shaft. Tig. 31is a
sectional view in detail.

Referring to the several figures of the draw-
ings by the letters marked thereon A repre-
Selltﬁa a cylindrical drum, having coa,xml with

it an entrance for a supply of ﬂuld through |

the SLlpply-plpe D, and having an exit or ex-
its O in the periphery. The said dram A | 1S CO-
axial with the shaft H, to which it is secured,

and is also coaxial with the supply D, com-
municating with the same from one 51(1@, as
shown. That end of the supply-pipe D which
abuts against the head of the drum A is
formed with a conical stepped flange or head
S, which engages with a conical step ped collar

| E the latter being secured to the drum co-

- axially.
K is made fluid-tight, and is kept tight by the

50

The -joint between the parts S and

excess of fluid-pressure existing inside the
drum above any fluid-pressure emstmn‘ imme-
diately without the drum.

T'o each exit or port O of the drum A is at-

tached a nozzle B, the sectional area of which
gradually increases so as to permit of grad--

ual expansion of the issuing fluid and a grad-
nal reduction of its velocity of exit, the said

nozzle being conformed to the surface of the |

de- !

——rrmir

| drum in such manner that the final direction

of outflow of the fluid must be approximately
at right angles to a radius from the drum’s
center to issuing-point and in a plane at right

angles to the drum’s axis. A casing O sur-

-wImd&J the drum and 1ts &tt&chments and

stuffing-boxes I¥ and G are provided in the
casing 1;0 permit of the passage through said
casing of the shaft H and the %uPply-plpe D
mthout leakage of fluid.

For each port O is ptmflded a4 governing-
vaive L, consisting of a piece fitted to the in-
ternal eylmdmcal surface of the drum A, and
having dimensions somewhat more than suf-
ficient to cover the said port O. A noteh or
tooth-space R in the valve 1. is so situated as
to engage with one end of a lever T, pivoting
on a spindle M, parallel to the axis of the
shaft H, a Wewht VW being adjustable on the
lever. The end of the said valve-plate L ad-

~Jacent to the port O isso curved as to present,

when the port is wide open, a continuation of
one of the bounding surfaces of the tapering
nozzle B. The end of the lever most dmtant

from its corresponding valve-plate is con-

strained by a spiral spring Z, one end of said

55
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spring being secured to the said end of the

lever and the other end of the spring being
attached to any convenient point within 13]18
drum A. |

T'he casing C has an exhaust opening or

openings, as at X, from which the exhaust-
fluid may be carried to any desired point.
- The action of the engineis asfollows: Fluid
under pressure cnters through the pipe D, this
pipe being secured to prevent rotation, but

30

being eapable of a slight motion to and £ro i n

the direttioﬂ of its a}hi\s The fluid thus sup-
plied to the interior of the drum A escapes
through the ports Ointo the tapering nozzles
B. The_ebe@pmﬂ fluid suffers change of di-
rection in such manner that its reaction on
the nozzle surfaces produces a turning effort,
which istransmitted to the shaft H by vutue
of the rigid connection of said shaft with
drum A. If the fluid used be inelastic, its
course after leaving the ports O will lie alonn'

‘that portion of the interior surface of the

nozzle most distant from the center of the
drum, and a proper regulation of the rota-
tional speed of the engine will cause said fluid

to leave the nozzle with but a small propor-
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such as is shown at U, Irig. 8.

tion of kinetic energy remaining. Inthe case
of an elastic fluid the inereasing sectional area
of the nozzle will cause a gradual expansion

of volume of said fluid accompanied by a cor-

responding loss of 1ts veloeity and kinetic en-

ergy, the loss of kinetic energy of the fluid be-
g taken up as useful energy of rotation by
the nozzles and the drum to which they are at-
tached. The tapering form of the nozzles

insures a gradual expansion of the escaping.

fluid without the formation of wasteful eddies.
The weights W, levers T, pivots M, springs
Z, and valve-plates L being disposed as here-
inbefore described, the rotation of drum A
produces rotation of the weights W about the
axisof the drum, and a consequent centrifugal
force tending to throw said weights away
from the drum’s axis with an accompanying
extension of the springs Z. According as the
spring-tension or the centrifugal force of the
welights 1s greater, the weights will move to-
ward or from the drum’s axis. Such motion
of the weights, being transmitted by thelevers
L', pivoted at M, to the valve-plates L, opens
or closes the ports O, thereby regulating the
speed of the engine. When the number of
ports 1s more than one, it follows from the
symmetrical disposition about the drum’s
axis of the parts having similar offices that
the engine is perfectly bﬂlmleed about said
axis. The curved shape of the ends of the
valve - plates 1., as hereinbefore deseribed,
tends to obviate, even during part closure of

“the ports O, the formation of wasteful eddies

within the propelling-fluid.
When it is desired that the engine be re-
versible, a four-way valve may be employed,
3. Thus let pipe
D) be connected with branch 1 of the four-
way valve and let exhaust-opening X be con-

—
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nected with the opposite branch 3, then let
branch 4 be conuected with the final recep-
tacle of the exhaust. Now, if the parts of
the four-way valve be disposed as shown in
Fig. 3 thereversal of the engine’s motion may
be accomplished by turning thecock through
one-quarter of a revolution.

Having thus deseribed my
claim— - |

1. Inarotaryengine,the combination, with
a central revolving drum, of a supply-pipe
coaxial with said drum and having upon the
end adjacent tosaid drum a step-shaped coni-
cal head,and a %tpp-sh aped conical collar fitted
to said conical head and secured to the drum,
the conicalcollar being capable of contmuous

rotation about the eonica.l head, the conical

stepped surfaces of said collar and head be-
Ing in continuous contact, substantially as
shown and deseribed.

2. In arotaryengine, the combination, with
a central revolving dram having ports in its
periphery, of pieces called “valve-plates,”
shaped to conform to the inner ¢ylindrical
surface of sald drum and capable of motion
1n contact with said surface, said pieces hav-
ing a form at the ends nearest the respective
ports approximately in continuation of one
of the nozzle surfaces, and revolving weights
the varying centrifugal force of which moves
sald valve-plates so as to effect an opening

. of said ports suitable for maintaining a ro-
tative speed, for whichsaid revolving weights

may be adjusted, substantially as described.
In testimony whereof I affix 11]}?81011.‘5113111"6 in

presence of two witnesses.
| TIIOMAS W. KINKAID.
W’itu CSSeS:
ILLYMAN E. KNAPP,
II. K. ITAYDON:

invention, I
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