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To all whom it may concern.:

Beitknown that I, MORGAN D. KALBACH, a |
‘the wheel A in a direction corresponding to

citizen of the United States, residing at Leba-

nofi, in the county of Lebanon and State of |
| will be driven to the left, as indicated by ar-

row, The steam in such case passing under

Penngylvania, have made certain new and
useful Improvements in Rotary Engines, of
which the following is a specification.

It is the object of my invention to provide

an improvement in that class of rotary en-

gines which are operated by direct 1mpaet of
a gaseous fluid, such as steam or air, the lat-
ter being warked expansively.
fluid isdirected against radial blades or vanes
of a rotary wheel, and the casing or eylinder

surrounding the latter is provided with a

steam-passage which permits gradual expan-
sion of the fluid in passing from inlet-port to
exhaust. Valvesare provided to govern the

direction of flow of the motive ﬁu‘i_d, so that

the engine may be reversed at will.
The invention is embodied in the construec-

hereinafter described, and illustrated in ac-

~companying drawings, in which—
Figure 1 is mainly a vertical sectional view

Kig. 2 is a
vertical transverse section on the ]me 2 2 of
Fig. 1.

Tn thedrawings, A mdma.tes a rotary wheel'

which is keyed upon the horizontal shaft 1,
and B indicates a concentric casing having a

suitable horizontal base 2 and a ﬂat top por-

tion 3, which serves as a valve-seat. A steam-
chest C i is secured upon said seat and a slide-
valve D is arranged within it, the same be-
ing operated by a rod 4, connected by 3 link
5 with a pivoted hand- lever 6, which may be

adjusted and locked, as will be readily under-

stood by reference to the drawings. The
valve-seat is provided with two adjacent in-
let-ports 7 and 8, (see Fig. 1,) in which are
pivoted two snnﬂar valves 9 and 10. The

two ports 7 and 8 are separated by a narrow |
abutment or cross-bar 11, whose under sides

are sloped and converge, so that the two pas-
sages or ports 7 and 8 form an acute angle
with each other. The wheel A is provzded
with numerous radial vanes or blades 12,
which are separated or intervened by nar row
grooves. It will be seen that when the slide-

valve D is adgusted to the left, as in FKig. 1,
and the port 8 is thereby opened the motive

’I‘he motive

| reference to Fig. 1.

16, and so on.

ﬂnid-—-—say steatn—will be admitted thmugh
said port 8, so as to act upon the vanes 12 of

the inclination of the port, so that the wheel

the abutment 11 acts upon the valve 9, lo-
cated in the port 7, and raises the same, SO
that its nose or free end engages a shoulder
forimed on the adjacent side of the said abut-
ment. In other words, the valve 9 is raised
automatledlly by the plessmeefateam against

its underside, there being practically no pres-

sure on the upper side in consequence of the
valve D being adjusted over the port 7. 1
provide in each side of the Gasing B a con-
tinuous steam-passage extending :mm each
of the inlet-ports to the exhausb 13. - Hach
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of these passages is formed of a connected

series of short passages, as will be seen by

nicates Wlbh the adjacent inlet - port 7 and
with the second passage 15, which in turn
communicates with the sueeeedmw passage
‘The first passage 14 has the
leasb area or capacity, and the next passage
15 has a slwhtly-mcmased area or capacity,
the remaining passages, to the last passage
21, which communicates with ihe exhaust,

.bemﬂ' successively increased in area and ca-

pacnzy Fuarther, the passages are succes-
sively increased in length, and they merge at
their adjacent ends and are open on the side

‘adjacent to the wheel A. Such openings 22,

which are in the nature. of mouths or ports

for escape of steam, are gradunally increased

in width and capacity from the inlet-port to

the exhaust, as will be apparent by inspec-

tion of Fig.1. Itwill be seenthatthe steam-
passages on the right are identical in con-
struction, arrangement, &c., with the steam-
passage on the left, and therefore require no

| special description. By the construction and
arrangement of the passages 14 to 21 as de-

seribed I am enabled to work steam expan-
sively. Thusthe steam is gradually expand-
ed as it is reduced in speed from the initial
passage 14 to the final or exhaust passage 21.
Thus steam admitted through the port 8 and
automatically raising the valve 9, s0 as to
close the port 7, impinges upon the wheel,

Thus the first passage

tion, arrangement, and combination of parts | on the left, which is indicated by 14, commu-
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and a portion of the same passes through the | a rotary motor in which the kinetic energy of

initial passage 14 and expands slightly in

- passing into and through the passage 15, and

I10

15

20

so on; but it will be noted that it 1s directed
through the several mouths or ports 22 upon
the vanes of the wheel at that point. The
motive fluid thus increases in volume, with
proportionate diminution of temperature and
speed from the itilet to the exhaust.

It is apparent that by adjusting the slide-
valve D to the right, so as to cover the inlet-
port 8 and uncover the adjacent port 7 on the
left, the motive fluid will be admitted through

port 7, and the valve 10 will be automatic- |

ally raised, so as to close the port 3. Thus
the fluid being directed toward the right in-
stead of to theleft as before,itisapparentthat
the wheel A will be driven to the right, or, in
other words, reversed. Thus bysimply shift-
ing the valve D the wheel may be instantly
reversed when conditions require.

By theconstruction, arrangement,and com-

bination of parts above described I provide |

the motive fluid is fully utilized and which is
distinguished by simplicity, durability, and
economy of construection,

Having thus.described my invention, what
I claim as new, and desire to secure by Letters
Patent, 18—

The combination of the rotary wheel hav-
ing radial vanes, and the casing having two
adjacent inlet-ports, valves pivoted in said
ports and adapted to oscillate vertically for
closing them as described, a slide-valve for
opening and closing said ports, and two con-
tinuous steam-passages leading in opposite
directions from the respective inlet-ports to
the exhaust, and consisting of a series of con-
nected short passages which communicate
with the wheel-space at their junction, sub-
stantially as deseribed.

MORGAN D. KALBACH.

Witnesses: |
E. LIGHET BOESHORE,
WM. W. GREINER.
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