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SPECIFICATION forming part of Letters Patent No, 404,834, dated June 11, 1889,

Application filed March 8, 1888, Serial No: 266,466,

(No model.)

To all whom it may concern.:

Be it known that I, HENRY HAAB, 4 citizen |

of the United States residing at Bristol, in
the county of Har tford and State of Oonneet1—
cut, have invented certain new and useful
Impmvemeuts in Rotary Engines, of which
the following is a speelﬁeatlon |

My 1nvent10n relates to improvements in
rotary engines; and the object of my inven-
tion is to incr ease the efﬁmency of this class
of engines.

In the accompanying drawings, Figure 11is
a side elevation of my engine. Flﬂ' 218 a
vertical section thereof on line v v, Fig. 3.
Fig. 2* 1s a diagram illustrating the main
pa,lts at a different point in the 'revolution of
the shaft. FKig. 3 is a horizontal section of
my engine, partly in elevation, on line x x of
FKig. 1.

A designates the case or frame having a
e‘yhndueal chamber, through the eenter of
which the shaft B extends. Upon this shaft
and within the c¢ylindrical chamber is the re-
volving piston C, having on its edge a con-
centric face, which bears against the wall of
the cylinder and is provided with an ordinary
packing-strip a. Said piston is also provided
upon 1ts front or exhaust gside with a cam b,
Fig. 2. The pressure-face orrear convex side
of said piston—that is, the side opposite the

cam b—extends from the rear corner of the
concentric face at an angle to said face to a
point near the shaft B, on which said piston
18 mounted, said pressure-face being in the
arc of a circle whose radius equals the length
of the gates D D. TUpon each side of the cy-
lindrical chamber I place two oscillating gates
D, said gates being pivoted by their enlarged
hubs at diametrically-opposite points within
a part of the case. The sides of the cylin-
drical chamber are recessed to receive these
gates, said gates at times being forced wholly

~into said recesses, as shown on the left-hand
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side of Kig. 2. The gates are so formed upon
their inner face that when they are forced
back 1nto their recess said inner face is a con-
tinuation of the wall of the cylindrical cham-
ber. These gates are each provided with a
passage-way ¢, through which the exhaust-
steam may pass to the exhaust-passages d,
Fig. 2, and thence to the exhaust-pipes e, I‘1n

1, which lead to the free atmosphere.
2

At each side of the case I place the cut-off
valves 1 f within circular valve-chambers
which are supplied by steam or other propel-
ling-fluid through the passages ¢ g. Thevalve-

‘chambers are prefel ably closed by a cap h at

each end, the valves being pivoted or having
theirbearin gsin sald caps. Thepivotal shaft
I at one end of said valves projects from the
case for the attachment of the operating-le-
vers m m, sald levers being operated by the
eccentric n and pitmen o o, as in ordinary en-
gines. Ports p are formed, which lead from
each valve-chamber to the gate-recess and
interior of the cylindrical ehambel
The cut-off valves are so timed as that one

valve will open just as the point of the pis-

ton C passes the end of the gate. Fig. 2
illustrates the piston and left- hand valye as
having almost reached this point., The pro-
pelling-fiuid
D, while the corner or end of the gate bear-

ing on the pressure-face on the rear con-

vex side of the piston will drive the piston,
and after the gate has moved far enough to
uncover the end of the gate-recess the steam
will pass directly upon the piston, the steam
pressing also upon the gate, while the gate
and plston together divide the cylmdrlcal
chamber and confine the steam to one side of
the piston until the point of said piston presses
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1rst acts dirvectly npon the gate .
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the end of the gate upon the opposite side of

the engine. The cam acts to press the gates
back again to bring them into position for
furthel action. The exhaust- passages are

Sc
u. 1

continually open, so that the steam upon one
side of the float is being exhausted while -
steam presses upon its other side for driving

said piston.
piston passesthe end of the gate on the right-

A little before the point of the‘ |

Q0

hand side the cut-off valve on the left—hzmd |

side is closed, and as soon as the point of the

piston passes ‘the end of the gate on the right-
hand side the cut-off valve for that S1de 18
opened and the piston is driven in the man-
ner before deseribed, the cut-off valves oper-
ating alternately to admit and cut off the
steam first upon one side and then upon the
other, thereby imparting to the plqton a con-
tmuous rotary movement.

In order to pack the piston and major por-
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tion of the gates at theirends, Iarrange within

the ends of the cylindrical elmmbel adjusta-
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ble packing-disks I F, Figs. 2 and 3, which ]

disks are adjusted by means of the adjusting-
serews ¢ passing through the caps E, the said
caps being bolted to the ends of the case.

For convenience of construction,in making
my first engine, I have made the main portion
of the frame of three parts bolted together,
as shown most clearly in Fig. 2; but I do not
wish to confine myself to such construction,
nor to the external form of the case, as 1t 18
evident that it could readily be made of much
less metal by making its exterior conform
more closely to the shape of the internal
chamber., |

I haverepresented an exhaust-passage lead-
ing through and from each gate, which con-
struetion I prefer; but this 18 not necessary,

inasmuch as both of these exhausts arealways

open. Therefore the engine may be success-
fully operated with an exhaust-passage lead-
ing through and from one gate only. Insuch
a case it would be better to perforate the cam,
so that steam can pass through from oneside
to the other of the point where the gate bears
against the cam,said cam being illustrated in
Fig. 2 as thus perforated. Itshould benoted
that when the steam presses upon one of the
oates there is no pressure upon the other gate,
and therefore the gateis not held against the
cam by pressure, and may yield a little to let
the exhaust-steam pass by 1t to the gingle ex-
haust-passage, in case only one passage1s used.
While I prefer for the sake of economy to
arrange this cam on one side of the piston
within the eylindrical chamber, ag shown, pre-
cisely the same result may be accomplished

by hanging the two gates D D rigidly upon a |

 shaft, extending said shafts to the outside of
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the case at one end, and then mounting upon
the ends of said shafts and upon the main
shaft, respectively, two levers and a cam,
shaped in side view like the gates D D and
the combined piston C and its cam 0. The

operation of the engine will then be precisely

the same as hereinbefore deseribed.
While it is not necessary to perforate the
cam b.of the piston C or to form an exhaust

passage-way in both gates, I always prefer to

employ both of these features. W hen there
are no perforations and only one exhaust-pas-
sage, the gate not pressed upon by steam must
necessarily at times be moved away from the
face of the cam. TEven when there i1s an ex-
haust-passage in both gates and the piston
advances a little farther than the position
shown in TFig. 24, a little steam will be in-
closed between the cam-face of the piston
and the swinging gate, so that the gate will
be lifted slightly away from the piston.
Whenever it is lifted away from the piston
there is likely to be some little jar before 1t
ig returned to place, and therefore the engine
will run smoother to have both of the gates
in contact with the piston at all times. DBy
perforating the cam of the piston as shown,

the gates.

404,834

at any time.. It should also be noticed that
by forming an inclosed exhaust passage-way
through the gates that opens on the concave
face at the swinging end, and forming the
inlet-ports so as to direct steam upon the op-
posite side of said gates, the exhaust and in-
let ports are brought close together, so that
it is not necessary to cut off the steam upon
one side until the piston has nearly passed
the gate on the opposite side. In other words,
the piston has to travel but a very short dis-

“tance after its pressure-face reaches the ex-

haust-port before live steam may be again

directed upon it, thereby making the action

of the steam upon the piston almost contin-
uous. - | .

I have herein shown and described the .

pressure-face of the piston as extending sub-
stantially at right angles to the coneentric
face at the edge of the piston and in the are
of a cirele whose radius equals the length of
By the length of the gate I mean
the distance from the axis of the gate to 1ts

swinging end. The circle” thus deseribed 1s
for an engine moving at the slowest speed;
‘but when a high
pressure-face should be on the arc of a circle
of a still smaller radius.
speed the smaller should be said radius.
Tor an efficient engine this face should never
‘be on the are of a circle whose radius 1is
oreater than the length of the gate.

speed is desired the

The greater the

This
form of pressure-face is important, as with-
out it a proper bearing of the gate upon said
face cannot always be maintained.

I am aware that prior patents show rotary
engines with oscillating gates upon opposite
sides, and also with sliding gates, and that in
some instances the gates have had substan-

tially the general form of my gates; that in

one instance a piston is shown of a form:gimi-
lar to mine, excepting that 1ts pressure-face

was in a straight line, and that inlet-passages

have been shown as extending through oscil-
lating gates or abutments; but in no such

case have they, so far as I know, been made

to open upon the side or face which is analo-
oous to the inner concave face of my gate.
One patent shows exhaust-grooves in the in-
ner concave face of the gates, which grooves
are open to the hinged end of the gates. All
of said prior art is hereby disclaimed. .

I claim as my invention—

1. The combination of two oscillating gates
hung at diametrically - opposite points, the
piston mounted on a shaft for revolving in a
given direction and having a concentric face
at its outer edge and one pressure-face on its

convex rear sidle that extends at an angle to

salid concentric face from the rear corner
thereof 1o a point near the shaft on the arcof
a circle whose radius 1s not greater than the

length of each gate, the case having a cylin-

drical chamber with live-steam: ports located
at the baclk of sald oscillating gates, and al-

the gates will not be lifted from the piston | ternately-acting cut-off valves for said live-
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steam ports on opposite sides of said case, |

substantially as described, and for the purpose
specified.

2. In a rotary engine having a case pro-
vided with a cylindrical chamber and inlet-
ports and having a revolving piston within
sald chamber, the oscillating gate having an
inclosed exhaust passage - way extending
lengthwise through said gate, the induction
of which passage opens into the eylindrical
chamber on the inner concave. face of- said
gate at a pointnear the swinging end thereof,
and the eduection of which passage is at the

pivotal end of said gate, substantially as de-

scribed, and for the purpose specified.

o. In a rotary engine having a revolving
piston, the combination of the oscillating gate
having an inclosed exhaust passage - way
through it that opens on the inner concave
face of said gateata point near the swinging
end therecof and extends backward through

sald gate to its pivotal end, and a case hav-

ing a cylindrical chamber for said piston with
an inlet-port located at the back of said gate,
substantially as described, and for the pur-
pose specified. :

4. The combination of a case having a cy-

[

lindrical eha_mber and inlet-ports, the revoly-

1ng piston mounted on a shaft within said

chamber, the oscillating gates both having a
bearing-contact with said piston when it is
moving in a forward direction and having an

inclosed exhaust passage-way through them

that opens on the inner concave face of said
gatesatapointnearthe swinging ends thereof,
and alternately-acting cut-off valves on op-
posite sides of said case, substantially as de-
seribed, and for the purpose specified.

5. Thecombination of the case having a ¢y-
lindrical chamber, the oscillating gates hung
in the case, each having a concave inner face
on the same arc as the wall of said eylinder,
and the revolving piston having the cam &
for acting against the concave inner faces of
sald gates and provided with perforations for

the passage of steam through said cam from

one side to the other of the point where the
gate bears against it and thereby prevent the

gate from being forced out of contact with

sald cam, substantially as specified.
HENRY HAAB.
Witnesses: k
A. F. ATKINS,
EO. T. STUB.
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