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UNITED STATES PATENT OFFICE.

JOHN INGHAM, OF

APULIA,

NEW YORK,

REACTING ROTARY ETEAM-ENGINE.

Specification of Letters Patent No. 84, dated November 28, 1836.

To ol whon it may concern:

' they being nlso confined to the shaft by keys 56

Be it known that 1. Jons Incuam, of :
Apudin. in the county of Onondaga and

State of New York. have invented an Im-
proved  Mode of Constructing  Rotary
Steam-Engines; and 1}
that the following s a full and exact de-
scription thereof,

This engine is of the kind denominated

. flanches, left for that
do hereby declare

rexeting, the steam escaping from apertures -

on one side of revolving arms in a8 manner
well known but not hitherto so advantage-
ously applied as in my machine. The steam

from any suituble boiler is to poss in at both
ends of the tubulay shaft from o hub or
projection upen which the revolving arms

are to procead. T usmally emplov four arms

discharging the stenm through two of them |

anly at the same time in o wmanner, and for
n purpese to be presently explained. By
passinng the steam in at Laoth ends of the
tubular shaft. the lateral pressuve upon its
boarings is equalized. and 1 am also enabled
by a verv simple contrivance instantane-
ously to reverse the motion of the engine.
The ends of the tubular shaft revolve either
in stufling boxes or in close metallie fittings
as may be preferred.  The hollow arms
which proceed as spekes from the bub, |
inclose within o metallie casing which re-
volves with them thereby olwiniing all diffi-
culty from the resistanee of the atmosphere.
This nwtallic easing may be mnde of any
snitable kind of motal. bt I in general make
it in part of copper. and in part of enst
iron in the following way. 1 take cireular
plates of sheet copper and raise it so a5 to
give it the ovdinary shape of a pat cover,
that i~ to say conves un one side, and with
a flancly or flat v aroumd its alge usually
abent one inch wide, the whole so formed
that when two raised plates are put to-
gether, (heir convex sides slindl be outward,
ancd the lanchs lie flnt apon each other. The
copper easing is perforated st its coater so
ns (o pass ever rebates formed upon each
end of the hub to receive, and support them,
And fuether to give them the neecssary sta-
hility. and steength at the center, | have
comenve east iron disks made whicl pass
ever, nd fit onto the tabalar shaft reaching
ont sufficiently beyond the hab to cover o
portion of the capper phtes 1o which they
are to be firmly united by means of rivets,
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driven Iétween them. and the shaft. The
copper rlutes are also to be united around
their edges by rivets passing throngh the
! mrpose, The con-
vexity of the plates need not be any greater
than whut is necessary to enable them to con-
tain the arms between them.

The four arms are inserted into the hub,
one pair in advance of the other so that
their openings into the hollow shaft shall
not be in the same transverse seetion.  This
is done for the purpose of commanding the
admission of steann into them, as it is in-
tended to pass into one pair only at a time.
this adinission of stenm 1 govern by means
«f a piston fitting within the bore of the
fabatlar shinft, :nurluwiugz a radl attiched to
it which passes aut at one end, and slides
Imek. and forth through a stufling. or steam-
tight collar.  The piston as it is drawn for-
ward or pushed Imek covers vither the one
or the cther pair of openings lending to the
arms. and ddetermines which pair it shall
jass through when the reversing motion is
not required there may le two arms only—
the arms extend in length to the onter edge
of the flanch, when they (erminnte. and the
laneh may be thickened ont, by the use of
any light material so as to be equal to the
thickness of the arms to save all resistance
froe the aiv. The apertures for the dis-
charge of steam ave made lerally elose
to the ends of the nrws, the flanch being cut
away oppesite to these npertires so that it
may eseape unobsteacted, these wpertures
epen in o divection in one pnir of arms the
oppesite from that “in the other pair by
means of which in connection with the ar-
vngement of the piston before deseribed.
The divection of the engine can be instan-
taneously changed. 1T make adjustages, or
nozzles of diffevent sizes which 1 serew jnto
the apertures <o ax 10 make the dischurge
of stenm greater or less as may be desired.
The two ends of the hallow shaft ran in
what may he ealled stenm boxes, and T have
said that these onds run either in close me-
tallic fittings, ar in stafling boxes, when 1
use stulling boxes in this or in any other
puart of the stexm appreatus, 1 employ a
mixtunre of tow or ather fibrous substanoe
with threads of any sofi metal such s lead
or tin which thrends 1 produce to turning
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the soft metal in the luthe w0 as te reduce
it to the required state, two or three parts
o wais with one of tow 1 have found to an-
swer for packing more perfectly than any
other material.

In describing this machirze I have in-
clnded many parts of which T do not pre-
tend to be the inventor, and have introduced
them merely to show their counection with
those purts which 1 do claim. which are the
two following:

I claim—

1. The manner of reversing the motion by
means of a piston fitted into the hollow

- shaft, and covering one half of the openings
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into the arms, and capable of being shified
ut plensure,

2. T also claim the manner of uniting the
convex plates to the hub. and to the cust
metal or other plates which poass over the
shaft by allowing the former to be received
on to, and su\mnrted by n rebate cn ench
end of the hub, und by riveting the outer
edges of the latter through the inner edges

of the convex plates. and keving thew to the 35

shaft,
JOHN TNGHAM,
Witnesses:
Tuomas P. Joxes,
Arrorros WiLRGR,



