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To all-whom it may concern: | o
- Beit known that I, ALoNzo NOTEMAN, a

PATENT OFFICE.

- ALONZO NOTEMAN, OF TOLEDO, OHIO.

, ROTAR Y ENGI N E.

SPECIFICATION forming part of Letters Patent No., 238,802, dated March 15, 1881;
S . | | Applica’cion-ﬁieﬂ Seytemhei- 1'1, 1880. (No quel.) | |

~ citizen of the United States, residing at To-

5

_ ledo, in the county of Lucas and State of Ohio, :
- 5 have invented certain new and useful Im-
- provementsin Rotary Engines; and I do here-
~ by declare the following to be a full, clear,
_and exact description of the -invention, such
as will enable others skilled in the art to
which-it appertains to make and use the same,
referencebeing had tothe accompanying draw-

~ ings, and to letters or figures of reference

specification.

" marked thereon, which form a part of this

N - The object of this invention is to so con-
- stroet the several parts of a rotary éengine that .

- there shall be not only no loss of power, but
‘that there shall be-an inereased power by the

- “utilization of the entire force of the steam.

20

It consists in the construction and arrange-
ment of the-several parts, as hereinafter de-

- seribed, and pointed out in the claiws.

: 25 |

In the drawings, Figure 1 is a vertical see-
- tion on the line # z, Fig. 2, and Fig.21is a ver- .
tical section on the line y y, Fig. 1. Tigs. 3
- and 4 show one of the end plates of the case,
- baving the bearings recessed to receive ‘a

'1

‘bronze or other suitable metal sleeve, which

~ may be taken out when worn and replaced by

30

. Fig.7 shows the split packing-rings which are
~ putinthegrooves in the disks orrotating heads
of the piston. Fig. 8 shows a side and an end
- view of ‘one-half'of the piston. Fig. 9 shows
~aninside face and a.cross-section of-one of the
rotating piston-heads.  Fig.10 shows the out-
. sideface of one of the rotating piston-heads,

. 40
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a new one. IFig. 5 is a diagram illustrating

Fig. 6 shows side and edge views of the blade.

and Fig. 11 shows the piston complete.

- are 8o formed ‘and attached to the flanges a3 a?

- thatannular chambers atat are formed between

~ their rimsand the body of the cylinder.

..50

~ the port a°is the exhanst-chamber b, which is
provided with the exhaust-ports 4?2

- Below and connecting with the cylinder by

which are fixed to the revolving shatts % h.
_ _ | shafts % & are journaleéd in the head-plate a/

A 18 a casing, within which is contained the
cylindera. Theendsof the cylinder areclosed
- bytheplates o’ ', which are provided with en-

~ larged bearings, in which are put theréemova-
ble bronze or other suitable metal -bearing
- rings or sleeves, a®> a>. The head-plates a’ o/

_ ‘_h’é;ust-chambér- b is -closed Dbelow by the plate
', which forms the base on which the engine
‘rests, and which provides the necessary facili-

ties for: securing the casing to the wood or
other-supporting frame-work.

- a’1sasteam-inlet port connecting the piston-

chamber with the chamber ¢, formed in the
small valve-casing ¢/, mounted on the main cas-
ing A. Within the chamber ¢ is placed ithe

cut-off valve d, which is seated over the end of

the port a® and operated by shaft a”.

¢ 1s the steam-chest formed within the main
casing A. ltisformed and arranged to open,
by the port ¢,into the chamber ¢ in the valve-

535
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casing ¢’,and it extends through the side stem,

the boiler. The steam-chest ¢ is arranged. to
extend downward from the upper port, ¢/, par-

€% which is connected with the steam-supply
mechanism  which connects the engine with

70_.

allel with the port af, there being but a single

wall or partition between it and said port af.

This arrangement brings the chest within the

compass of the casing A,and gives a compact-
ness in structure not attained in ordinarv en-

gines. The stem ¢ projects from a point low

down on the casing, and thus provides an ar-
rangement whereby the governor and other
regulating mechanism can be placed in close

75

80-_

juxtaposition to the cylinder. This arrange-

o | _ | ment of steam-chest prevents wire-drawing
the manner of forming the steam -eylinder.

the steam through the steam-pipes by always
having a supply of steam at band to-fill the
cylinder. The parts, lying in such compaect
form, are not liable to be affected by cold-air
currents, as when they are separated.

- J 18 the revolving piston, composed of' the
equal and corresponding halves or sections .1/
J's which are secured to the rotary heads ¢ ¢,
The

of the cylinder a, as shown in Fig. 2. The
sections f’ f7 are slightly separated, so as to
provide the channel f? between them, through

9"3.

95

which -the blade hereinafter described plays -
back and forth. The outer edges of sections. -

are beveled, so as to form cup-shaped recesses
or seats f, In which the saddles or packing-

segments of the blade are received;as herein-
‘after explained. On the endsof the segments
S’ there are formed tenons f*, which fit'into .

10O

mortises g/ in the rotary heads g and niake a

The ex- | firm close joint. The segments are also pro- -
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vided with short central mortises, f°,in which
are put packing-pads j°, which snugly pack
the blade as it moves to and fro in the chan-
nel 2. The rotary heads g have the circular
rabbets ¢° cut around the rims, into which are
put the split packing-rings <. '"When the pis-
ton, with its rotary heads,is put in place in the
cylmdel the packmn 11nns fill in the angle

formed by the side of the cylinder, the inner

IQ

20
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surface of the flange a’ of the head-plate a/,
and the rim of the rotary heads g, as shownin
Fig. 2. The packing-ring thus has a double
bearin o, and prevents the escape of steam out-
ward between the cylinder and end plate, and
alsoaround theendoftherotary head. Thering
%, being held thus unconfined or loosely on the
rim of the rotary head, has a greater degree of
adaptability or adju‘stmcnt dncl will make a
better packing and be more durable than were
it held rigidly in a channel in the rotary head,
or-in the cylinder, and packed outward in
one direction only. The rotary heads g have
the cross-grooves ¢°, which coincide with the
channels f? and receive the edges of the slid-
ing blade.

k 1s the blade Wthh slides to and fro in the
channel f?inthe revolving. plston 7. ltsedges
fit snugly into the channels ¢°.  On 1ts oppo-
site ends are formed the dovctail tenons &/,
onto which is slipped a knuckle, m, having &
corresponding dovetail mortise. The knuckle
m is made round, as shown. = is a packing
saddle or segment, which hasa round channel
or mortise cut in its underor inner side, which
is adapted to slip over the knuckle m. When
slipped onto the knuckle, as shown in Fig. 6,
it will have a rotating movement thereon,
which permits it to adapt itself antomatically
to the different positions which the blade as-
sumes inthe rotation of the piston. The blade,
the knuckle, and the saddle being made 1n
separate pieces enablesme to 1ep1a(,e any part,
when worn or broken, without replacing all.

The saddle n is bifurcated, so as to pro-
vide two arms or hearing-heads, n° N, sepa-
rated by an intermediate chamber or depres-
sion,n/. In this constructionofthesaddle I se-
cure, substantially and in eftect, an extended
bearing-surface with very slight fr1ct10nal ¢on-
tact. These blades move easier, have a more
perfect adjustment, and make a more perfect
adjustment than is attained by blades of ordi-
nary construction.

I have constructed my ecylinder on some
geometrical prineiples, which I will now ex-:
plain.. These pnnuplu: have been shown in
engines heretofore patented, buthave not been
so accurately adapted as 1 have them.

In Fig. 5 I have drawn a geometrical figure
which illustrates my invention. DBy compari-
son -1t will be seen that this figure corre-
sponds to the contour of the chamber o in the

~cylinder a, Fig, 1. In Fig, 5 I have drawn the

outline o’, which corresponds to the contour of
the cylinder, and within the outline o/, I have
drawn,in dotted lines, the circle 0%, which rep-

resents the position of the piston / and its

| relative position to the cylinder. The piston

is seated in one side of the cylinder, 1ts seat
having the same curvatureasits periphery. At 7o
11,1 have marked the point where the line or
coutour o/ diverges from the circumference of
the circle 0. From the points 1 .1 lines are
drawn through the center o0® of the circle 02,
and are extended and intersect the contour o’ 75
-at 2 2. The segment between 1 and 1 and be-
tween 2 and 2 are segments of concentric cir-
cles. From the points 1 and1 the contour o’1s
drawn tangent to the circle 0% which tangents
are extendcd to points 3 3, f10m which, iflines 8o
be drawn through the center 0° and extended
to intersect the “contour at 4 4, the said lines
3 4 and 3 4 will be of same length with lines
12 and 1 2. The curved lines 3 2 and 3 2,
which connect the ends of the straight lines or 85
tangents 1 3 with the ends of the segment 2 2,
are gradually increasing or avoid curves from -
the points 3 to 2.
It will be seen that the chamber o in the
| cylinder a, Fig. 1, has the same form or con- go
| tour as the ceometric figure o’ in IFig. 5. The
lines 1 2 and 3 4 represent the blade k. The
ports a® and @’ are located ab the termini of
the tangent bearings 1 3,1 3. The ovoid bear-
ing- surfaces from 3 to 2 are the cams which Q5
: give lateral motion to the blade. They grad-
nally inerease in curvature from the ends of
the tangent bearings till they unite in the con-
centric curve 2 2, or, reversely, they diminish
graduaally 1n curmbme till they JOIII with the 100
tangents. '
The piston revolves in the direction 1ndi-
cated by the arrows, Ifigs. 1 and 5. The ob-
ject of this peculiar form for the chamber o is
to give anicety and perfection of movement to 1ojg
the piston and its blade as they revolve, so
that there shall be no back-pressure nor loss
of force or motion, and whereby the amount
of friction shall be reduced to the least possi-
ble minimum, and wherein the entire action of 110
the parts and the escape of the steam shall be
noiseless. The saddle or blade-head » on one
end of the blade, when it clears the circle 1 1
in contact with the piston,1s forced out on the
straight line or tangent by the action of the 113
opposite ovoid cam, 2 3, acting on the saddle
on the other end of said blade. The tangent
bearing permits the saddle to slide noiselessly
past the inlet-port «®. The diminishing of the
opposite ovoid cam-surface, 2 3, causes the sad- 120
dle to move with steadiness and regularity,
and without noise. 'The saddle on the oppo-
site end of the blade slides as noiselessly past
‘the exit-port @, for reasons similar to those in-
dicated above. 125
Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
I ent, 18—
1. In a rotmy engine, a removable knuckle
or interposed retaining-bar placed on the end 130
of the blade, and adapted to carry the oscil-
lating saddle, so that the latter will readily
adJust itself in the revolutions of the 1)1ston,

| substantially as set forth.:
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2. In a rotary engine, a blade having its [ inner edges of their rims, and the packing-
ends provided with dovetail tenons, a remov- | rings 4, placed in the rabbets g°, and bearing
~able knuckle having a dovetail mortise, which | against the body of the cylinder and against 15
slides overthe tenon on the blade, and the re- | the inner surface of flange in the outer rim of
5 movable saddle, which slides onto and has an | the end plates, a/, substantially as set forth,
oscillating movement thereon, substantially as In testimony whereof I affix my signature
- set forth. o In presence of two witnesses. A
9. In a rotary engine, the combination, with | ,
- the cylinder & and the head - plates a’, con- | ALONZO NOTEMAN.
ro structed and secured to the eylinder @ soasto| Witnesses: |
- providecircularchambersat, of the piston-head DUDLEY E. SALTONSTALL,
- plates ¢, provided with the rabbets g°onthe | JoEL M. GLOoYD.
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