6 Sheets—Sheet 1.

R. DUDGEON.
ROTARY ENGINE.

No. 110,022, | : Patented Dec. 13, 1870. -

Flp.

L2

=0 =, II=® 5
T 0z =
__.- (0

AR TR N\ N AR AN N\ AANNAARARNRY ANRANN NN
\ : s -




6 Sheets—=Sheet 2,

R. DUDGEON,

~ ROTARY ENGINE.
No. 110,022. Patented Dec. 13, 1870,
i
Al
© ’Z G ) Q O , @) ’ . O
/I
| [ ’
° © ” © o lO o




6 Sheets—=Sheet 3.

R. DUDGEON.
ROTARY ENGINE.

- No. 110,022, - Patented Dec. 13, 1870.

f\f\r\\ /\p/\/\/\/\r\r\

d%fwﬂ;m/tf/ﬂ/ éé’%/m




R. DUDGEON
RRRRRRRRRRRRR

No. 110,082,  Patented Dec. 13, 1870.




6 Sheets—Sheet 5,

R. DUDGEON.
ROTARY ENGINE.

No. 110,022. ted Dec. 13, 1870.

el

A

=
. 7 _ \\\\\\x\
2"J"IL'J’ %




6 Sheets—=Sheet 6,

R. DUDGEON.
ROTARY ENGINE.

No. 110,022, Patented Dec. 13, 1870.




'

WUnited States

Patent Office,

RICHARD DUDGEON,

OF NEW YORK, N. Y.

Letters Patent No. 110,022, dated December 13, 1870,

IMPROVEMENT IN ROTARY ENGINES.,

The Schedule referred to in these Lettors Patent and maling part of the same.

To all whom it meay concern:

Be it known that X, RICHAKD DUDGEON, of the

city, county, and State of New York, have made an
invention of a new and useful Rotary Engine; and

that the following is a full, clear, and exact descx ip-’

tion and speuhcatlou of the same,.
“The invention cousists of an engine \\hlch is a com-

~ bination of the following mstrl.muxta,ht_leq viz., two

cog-wheels geared together, cheek pieces to close the
ends of the spaceés between .the cog-teeth, and .an

entry-port- so arranged as to admit steam into the .

spaces between the cog-teeth at one side of the line
connecting the axes of the two cog-wheels.

In this combination the practlcal effect of ddnuttmg )
steaw 4t said entry-port is to canse the.wheels to tnrn
on their axes in & direction extending from the line -

of the axes toward that side thereof at which the

~ steam is admitted.

As the wheels turn each pair of cog-teeth passes

over the steawn-port in suceession, and acts as'a valve
to.close the supply of the steam to the space between
it and the preceding pair of teeth, and to admif steam
to-the space bet\\eeu it and -the succeeding pait of
teeth. - Moreover, as the teeth gladuzﬂly draw.out of
engagement during their recession from’ the. steam-
port, the space between the teetlr is enlarged, and the
steam inclosed in that space is permitted to. expand
progressively, the expansion being continued until the
teeth recede suﬂiclently to form an opemng, where-.
upon the steam exhausts.

The invention consists, further, of the combination
of the said cog-wheels, cheek- pleces, atd eutry-port,
with a second port, the two ports being arranged ab
opposite sides of the line drawn through the axes of

the wheels, £o that one port may be used to supply.

steam when the wheels are run in one direction, and
the other port may be Gised wlen the direction of mo-
tion is to be reversed.
tageous because it permits-the engine to be readily
reversed by simply shutting off the supply of steam
to one-steam-port and adnnttmg the ‘supply to' the
other port.-

The-invention consists; further, of the combination
of the said cog-w heels, cheek-pieces, and steam-port
with an external casing to receive the exhaust steam,
80 that the said steam may be conducted to an ex-
hiaust-pipe, and e thereby discharged in any desired
direction.

_Mhe invention may be embodied in various forms, &

ew of which are lepleseuted in the accompanying

diawing as illustrations of the diversity of form which

the jnvention may assume without a change in 1ts
pl’lllClp]e

Figure 1 represents a side clevation of: one form of
rotary engine embodyhrg the mvelmou

This combmatlou is advan-

Figuare 2 represents a- vertical - longltudlml section

of the same. :
_ Tigure 3 represents & plan Df the engine with cer-
tain pomons rémoved. -
" The two eog-wheels A A’ are secured to shafts B
B which are- (,omtructed to turn in boxes ¢ ¢-formed
in’the casing D, one of the shafts B extending suffi-
ciently beyond the casing to receive a pulley-wheel, B,
to which a belt may be appliéd for the purpose of trans-
mitting the power,

. The teeth of the two cog-wheels should be. care-
fu]ly scraped, so as o’ engage accumtely throughout

| their whole length and prevent the passage of steam

between their contwnous faces.
The sides of the wheels, as far as the ends of the
teeth and the rims; should also e carefully faced off,.

‘80 that these sides may move gteam-tight against the
adjacent_faces of the ¢heck-pieces- F B, which close

the ends of the spaces between the teeth of the wheels.
These cheek-pieces I I*.are fitted into sotkets
formed for she purpose in the.casing' D, and are con-
structed to be pressed against and held in contact
with the adjacent sides of the cog-whee]s by means of
set-screws, whiely are not shown in the drawing.
One of the cheek—pleces is perforated to form the

‘steam-port ¢, by means of which steam is admitted

into the .md,]a,ceut space between the teeth of the two
cog-whet,ls the steam, being supplied to this port bv
means of a steam- plpb whieh leads from the boiler, is
connected with the rear side of the port; and is pxo-
vided with a throttle-valve.

The steam-port ¢ is arranged to admit the stéam
into the said space when it is at one side of the dotted
line B B, drawn through the axes of the two cog-
wheels, 80 that the a"glegate of the portions of the

-surfaces of the cog-teeth m m, upoin which the steam
can act at-one ‘side of the said space, is greater than

the aggregate of the portions of.the surfaces of the
cog-teeth # m, upon which - the steam cai act at the
other side of that space. Hence, when steamn is ad-
mitted into the space between the eog-teeth, the pre-
ponderating pressiire upon. the teeth m n wnll eause

the wheels to-turn in the direction of the arrow f.

A's the wheels turn the space is gradually enlarged
by the recession of the teeth from their engagement,
80 that the quantity of steam 'ulmltted increases until
one of the succeeding set of teeth n passes over the

.steam-port and eloses it for the first space.

" T'he steam which is now within that space is per-
mitted to expaid by the continueg enlargement of the
space produced by the turning of the wheels, and ex-
pansion will gontinue until the teeth at the advancing
side of the space recede sufficiently- to form an open-
ing and permit the steam to exhaust.

" Meanwhile, the tooth whieh closed the steam-port




to the first space has passed by it sufficiently o open
it between the succeeding space between the teeth,

and this space in turn receivés a supply of steam. to .|

act inthe-same manner as the supply to the preced-
ing space. - i B

The steam, operating in succession upon all the
spaces befween the teeth of the two wheels, produces
a rontinuous rotary motion without: jar, and this. mo-
tion may be transmitted directly to the machinery to
be driven by the belt-pulley E and a belt, or by other
transmitting mechanism. L

In order that the direction of motion of the engine
may be reversed, a second steam-port, ¢, is provided:
at the side of the .line B B', opposite. that at which
the first steam-port ¢ is situated. ' :

This second port is- supplied with steam by means
of a steam-pipe connected with it and fitted with a
throttle-valve; hence, when the engine is to Dbe re-
versed the fhrottle-valve of the first steam-port is
closed and that of the other is opened, whereupon
motion commenges in the direction indicated by the
arrow ¢ in fig. 2. ' '

-The form of the engine and the shape of the cog-
teeth may be varied to a great extent without chang-
ing the principle of the invention. - Thus, for example,
the cog-wlieels of the engine thus far-deseribed are
plain spur-wheels, with the teeth of both wheels of
the ordinary form. Tecth of different forms are rep-
resented in profile in Figure 4, in which figure the let-
ters indicate the same parts as the corresponding let-
ters in the previous figures.

In the form of enginé represented at Figures 5; 6,

and 7, the cog-wheels A A’ have conical faces similar
to those of beveled wheels.. v

- 'The -cheek-pieces. I' ¥” are of splierical form, the
one, I, convex, and the other, ¥', concave; and. the
teeth are of different. dimensions, the teeth % of .one
wheel having eoncave sides and being very broad,.
while-the teeth ' of the other wheel are very narrow.

"Wheels of this coustruetion should not have less
than eight teeth on each wheel; four only are repre-
sented upon the wheels in the drawing, in order that
their forms may be more clearly seen. . ]

Figure 8 represents a transverse section of another
form of engine, and

Figure 9 represents the arrangement of the teeth
in profile. ’ )

‘Inthisform thetwotoothed wheels A A’have beveled
faces, and are both constructed with broad teeth sim-
ilar to those; &, of one of the wheels of the last pre-
ceding engine. v '

As the teeth do not engage with each other, a sep-
arate piece, H, is provided, to engage simultaneously
in the opposite cavities between the teeth of the two
wheels. - ] ’

This piece H consists of two wings, r+r; which are
secured to a bolt, s, so as to change their relative po-
sitions like the two parts of a hinge. - ‘

The bolt ¢ connects.the piece: H with the spherical
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casing IV, which forms the-cheek-picce at the outer
ends of the cog-teeth.

- The steam is supplied in this case by a steam-port,
¢, formed in a stationary hub, T, that surrounds one of
the wheel-hubs, aid the exhaust takes place through
“a similar port, ¢formed in a stationary hub, T, sur-
_Tounding the hub of the other wheel, A. ‘

The space between cach set of teeth is connected
with the steam-port by means of a passage, ¥, and
.with the exhaust-port by means of a passage; v. In
this case the spherical cheek-piece . I revolves with
the wheels. o _

.The drawing, fig. 8; represents a section of the en-
gine taken in a plane whicly is at right angles to the
plane in which the axes of the two wheels diverge.

In practice, I propose to use a slide-valve operating
agaiust the back face of the check-piece to reverse the
engine, the valve being so arranged. that when it is
‘moved to the greatest extent in either direction it wiil
open a port at one side of the line joining the eenters
of the wheels'and close the port at the opposite side
of that line, and when the valve is io its central posi-
tion both ports will be closed. -

The engine may be used as. a condensing-engine as
well as a high-pressure engine. - In .the former case
the exterior casing may be connected.with the epn-
denser, or the condenser may be connected by a- pipe
with & port formed iun one of the chiéck-pieces at the
side of ‘the line joining the centers of the wheels op-

. posite the side at which the steam-port is arranged.

I also propose to employ the engine as a pumyp, by
connecting oné or more of the steam-ports in the
cheek-pieces with the source from which the water is
to be taken. _ . .

- Having thus described several modes in whiel I
have contemplated the application of the principle of
my invention, I declare that I am aware that cog-
wheels. have been employed in the’construction of
many rotary engines long previous to my invention,
and therefore I do not claim them separately from the
other-members, which are required to constitute my
new combination; but '

‘What I claim ‘as my invention, and desire to sccure
by Letters Patent, is— )

1. The combination, substantially as before set forth,
-of two cog-wheels, the cheel-pieces, and the entry-
port, arranged to admit steam, as described.

2. The combination, substantially as before sef forth, -
of the two cog-wheels, the cheek-piecés, and two ports,
arranged as described. '

- 3. The combination, substantially as before set forth,

of the two cog-wheels, the cheek-pieces, the entry-port,

and the exterior casing.

In witness -whereof, I have Lereto set my hand this

18th day of April, 1870. o
RICHARD DUDGEON.

‘Witnesses:
‘WALTER BUCHANAN.
JoaN F. DETTMAR.




