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To all whom it may concern:
Be it known that I, DAviD M. DEARING, a

“citizen of the United States, residing at Den-

ver, in the county of Arapahoe and State of
Colorado, have invented certain new and use-
ful Improvements in Rotary Engines; and I
do hereby declare the following to be a full,
clear, and exact description of theinvention,
such as will enable others skilled in the art to
which it appertainsto makeand use the same.

Thisinventionrelates tosteam-engines,and
more especially to that class thereof known
as ‘“‘rotary;” aud the object of the same is to
produee an improved pneurotary engine of
this character, as will appear below.

To this end the invention consists in a ro-
tary engine constructed substantially as here-
inafter described with provision for admit-
ting air at a certain pointin the stroke to ad-
mix with the steam and afterward for cut-
ting off said steam to allow the mixed air and
steam to expand; and the invention further

“eongists in the details of mechanism and ar-

rangement of parts by which this idea is car-
ried out, more especially as illustrated in the
accompanying drawings, wherein—

Figure 1 is a central vertical longitudinal
section of the two connected members con-
stituting this improved pneurotary engine.
Fig. 2 is a vertical transverse section through
the center of one of the members illustrated
in Fig. 1. Fig. 8 is a side elevation, Fig. 4
an end elevation, and Fig. 5 a plan view, of
the yoke forming part of the valve-throwing
mechanism. "Fig.6isanenlargedelevation of
the support and its dog for moving said yoke.
Fig. 7 is a dlagram, partly in section, show-
ing one arrangement of the valve for throw-
ing either pair of outletsintoconnection with
the main exhaust and simultaneously closing
the other pair of outlets. Fig. 8 isa detail of
the hand-lever for sefting the yoke above
mentioned. Fig. 9 is a perspective view of
the cut-off valves for one member and their
heads which codperate with said yoke. Fig.
10 is an enlarged perspective detail of a por-
tion of the eccentric-frame, showing the ad-
justability of the dog-support thereon.

Referring to the drawings by numerals, 5
designates the bed, by which'is supported the

Serial No. 686,697. (No model.)

(preferably circular) end pieces or heads 6 6,
having ‘hubs through which is journaled a
main shaft 8. In the present instanceé I have
shown my improved engine in two members
arranged within a plurality of such casings
end to end, and the main shaft continues
through both of them and carries a main
driving or balance wheel 18, from which
power may be belted or geared to the ma-
chinery to be driven. However, it will be
understood that a greater number might be
mounted on this shaft without departing from
the spirit of my invention, but any number
more than one might be employed on this
shaft, if desired.. However, I consider two
“members” the best arrangement, and they
are duplicates of each other with the excep-
tion that the cores hereinafter described are
set in the two members at points direcily op-
positeeach other. Ilencea description of one
will suffice for both, except where. reference
is made to their joint action.

Within the casing and on the shaft 8 is
rigidly mounted the core 7, shown in Fig. 2
as truly cylindrical and set eceentric to said
shaftso as to leave a steam-space 38, of cres-
cent shape and the full width of the core,
and at the point of its greatest radius is'in-
serted packing 21 to coact with the interior
face of the rim, and thus form the terminal
point of the piston-head. In the heads6are
set annular packing-rings 20, pressed inward
by set-screws 20* or equivalents, so as to co-
act with the ends of the core and prevent
escape of steam. The extremities of the pis-
ton-head may also have packing 22 for a like
purpose, and a spring 22* - is here shown
throwing each head outward, as is used in
some cases. However, these details form no
essential part of the present invention.

9 designates the eylinder-head, here shown
as mounted in an upright chamber 5 at
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the top of the rim. The inner end of the .

lhead is preferably provided with packing 24

to coact with the periphery of the core—that
is, making ‘complete connection between the
eylinder-head and core, while the former

95

travels always close to the latter but never

touches it.

Adjacent suitable collars 13 on the shaft 100




- the engine,:and ‘the working faces of these

- of the:eylinder-head in such manner.that its.

- face of the-core, and I will now describe one
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-ployed for :effecting the horizontal recipro-
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‘rotation of :shaft 8.and eccentrics 11 results’

ithis:engine) are.on ‘the -exterior .of ithe :cas-;
‘ings I.consider-important, as it renders:their.
‘Teplacement:or.adjustment .extremely:easy, :

‘beused in:this -connection and.for ‘this pur-|

‘the wertical reciprocation of -the .cylinder-

:proceed. :to.describe .one such :construction,
“otherform-of .devices .may be .used.for .this

puzpose without:departing from the-spirit.of
“smyinvention.

‘right T1*and’having.a stop 16° .projecting.in-
~ward. 17:s a dog pivoted. to this supporti

I7° pendent and standing behind a stud 169,

Fig.2. On'this rod:is .mounted the .eye 12°

“loops :12° passing.around therods. 9%,.a8 seen,’

0

8 are set eccentrics 11, one at each end :0f

eccentries stand absolutely parallel with the
periphery or ““active face” of the core. Con-
‘nected with these eccentrics are suitable de-
vices for causing the vertical reciprocation

packing 24 will always:coact with the active

form of mechanism by which this is accom-
plished. Mounted on the bands surrounding
these eccentrics is a frame comprising rods
112,
Fig. 10, up to-the pivot 119, which -connects’
their lower with their upper portions 1182,
and the latter are preferably single rods pass-.
ing through guides’ 11%, rigidly supported .
from the :end :plates /6 .or from .any .other
‘suitable:source. The .upper ends .of .these:
single rods.are:in turn :connected Dby cross--

rods 11°,:and from the latter-extend rods.9, |

leading downward through snitable packing:
dn:thetop of therim-chamber 5" and econnect-
-ed with ‘the cylinder-head .9, .and ‘hence.ithe

‘in ‘the reeiprocation of ‘the head within Ats
«chamber:at just.such times:as:shall-causeiits

faceof the core. The fact that the .eccen-.
trics -and their .bands (the wearing parts.of

-and they.can be .always-watched -and lubri-:
cated by .the .engineer -without difficulty.
However:any other suitable:mechanism:may!

pose. , : ol
dniconnection with the devices foreausing

‘head :any :suitable - mechanism :may be .em-
cation:of ‘the ctit-off valves 10,,and I will.now

:although it “will ‘be -understood .that any

-16:in Eigs. 6 and'10 is a.supponﬁ,adj nstably:
mmounted by serews.or :bolts 16* on each up-

‘with:its:nose 17*projecting.inward.and itstail

dn’the:support, whereby the nose is rigid.on
‘its downward.movement but turns Dpivotally
‘on:its:upward.movement, all.for.a purpose to
‘appear:below. o

-A4:is:a-bracket supported inithe -top.of the:
irim-chamber:and.sustaining-a rod 12¢, as dn:

-of :a yoke:12, whose horizontal -portion has.

-and :whose ;pendent extremities .carry: Crogs-
arms provided with horizontal cam-shaped.
‘inner-faces 12*,'standing truly.parallel with:

-

~which are preferably double, as seenin |-

647,718

each other and slightly oblique -and with
‘truly ‘transverse horizontal and vertically-
rounded outer faces 12%. In the top of the
eye 12¢is a slot 12¢, engaged by the tip 15¢
of a hand-lever 15, having its pivotal sup-
Jport at 15* in the bracket 14, and the upper
:part-or handle-proper of this lever carries a
:dog-or catch 15° of any suitabletype adapted
to engage a toothed or ratchet plate 37, sup-
ported by the bracket. The purpose of these
‘details-will be described below, although they
form no part-of the present invention.

Fig. 9 illustrates the cut-off valve prefer-
‘ably-employed in connection ‘with the de-
‘vices above-described and which in the pres-
-ent instance comprises twin parallel plates
1010, connected,-asat 10¢, toheads10°, which
latter.contact with the :cam-faces 122,:above
deseribed, while'the;plates- 10:move.horizon-
stally -and. longitadinally through ssuitable
ways /inthe rim-chamber astride the cylin-
:der-head,.as .in Fig. 2. At proper.points in
the plates 10 .are.cut inlet-ports 10*:and 100,

-each twice.the width:of .the inlet-dnct here-

inafter«described and the.outer .edge -of ‘one
‘port.standing :in:a transverse line with"the
Anner.edge-of the-other. _
“The numeral 26:designates :the f uid:inlet,
which-branches, as -at" 25, and ‘leads down-
-‘ward.on:opposite.sides .of .the «¢ylinder-head
9, the cut-off walve standing;across.the.ducts
formed by ;said :branches 25, as:seen in‘Fig.
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2. .28 28 .are .the two outlet - ducts, ;prefer- -

ably standing .outside ‘the .inlets,as :also
shown.in this'view,.and the.two pipes:there-
from lead upward and are res pectively-con-
mected-at.the sides-of the entire :machine, as

| -at:28%, with the .corresponding outlets:of the

other member. (See.Fig..7.) Theseside.con-
nections 28" dre:in :turn:connected by:a cross-
pipe:28°, within:which:is lecated a valve:28°,
of such shape.as to .connect either.side pipe
:28*:with .the ‘main-exhaust .29 and simulta-
neously :close the.other -cross-pipe:28® there-
from, the-exhaust thus being:always .open:on
-one:sideof ithe .cylinder in.each.member. of
ithig.engine. -~ - L A .

. Coming now:more particularly to:thepres-
:ent.invention, I.have shown.at.53, 53":iin Fig.
-2apair-of air-pipesleading.into.the chamber
3', within which the cylinder-head 9.recipro-

cates, and these air-pipes have check-valves.
-63*.and-53%*.in their ‘bodies,-opening, respec-

tively,inwardandoutward. Ience asthecyl-
dinder-headis projected outward theleft:valve
53*.opens.and permits the intake-of .air:tothe

:chamber, so that no vacuum :is produced

therein, -while when .the ‘eylinder-head .re-

:cedes with:a.tendency to:compress:the-airin

-the chamber:the left -valve 53* closes to pre-
vent the exit.of the.air ‘through the.pipe 53,
-and the right valve 53**.o0pens to permit:the
-air’behind:the head to pass through the air-
pipe 58’ to the free air, resulting in-the ma-
ture.of-a,pumpingaction and.avoiding vacu-
e -and -air-cushion,  This view also -shows

100

105

110

115

120

125

v 5 B . . g




I0

647,718

two pipes 55, leading into the steam-space 38
nearits top andadjacent thepoints from which
the outlets 28 lead, and these pipes are both
provided with check-valves 55, which, like
the valve 53°, permit the passage of air in-
ward-but prevent. its passage outward... The
dotted lines 60 at the bottom of this view des-
ignate my preferred form of exhaust, which
may be used in addition to the two exhausts
28 or not, but which when employed stands
always open at a point directly opposite the
cylinder-head 9.

"The operation of this pneurotary engine

" is as follows: Assuming that steam is to be
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admitted to the left of the cylinder-head in
Fig. 2 and that the right exhaust 23 in this
view is open, and also that the same admission
and exhaust take placein the complementary
memberasinFig.1,the piston-head 21 beingat
the top and the cylinder-head 9 havingreceded
within the chamber 5, the former moves to
the left, as indicated by the arrow, for about
one-eighth of a revolution, during which time
the narrow end of the crescent-shaped space
38 Dbetween the active face of thecore and
the interior face of the eylinder takes in air
through the pipe 55 at the left automatieally
and in order to avoid a vacuum. Theeccen-
tries 11 at the left of Fig. 1 then move their
frame downward, and the dogs 17 being prop-
erly set the nose 17* of one of them acts on
the outer rounded face 12% of the yoke 12and
causes its inner cam-face 12* to engage the
head 10° of the cut-off valve, Fig. 9. The
parts being properly timed and set, one of
the plates 10 then moves so as to open the
left inlet 25, and steam is admitted into the
steam-space 38 in Fig. 2. This continuesun-
til the coreis revolved for about a second one-

(V]

this second half of its revolution and is not
taking steam through the inlet 25 precisely
the same action as above described is taking
place in the other or right-hand member in
Fig. 1, and as the two members are fast on
the main shaft 8 there is consequently a con-

70

stant application of power thereto.

It the above details are employed in con-
nection with the main parts of the invention
herein, the adjustability of the supports 16
and their dogs is for the purpose of effecting
earlier or later cutting on or off of the steam,

as will be clear, for the lower each is set the

quickeritsaction. Thusthisadjustmentpro-
duces a longer or shorter use of steam under
its full force, of steam under expansion, or
both, as may be desired. When two or more
engines are used on a single shaft, greater
power and perfect balance may thus be as-
sured, and by proper adjustment the com-
bined engine may be caused to work slowly
and powerfully or with greater speed and no
expansion, as the exigencies of the case may
demard.

In order to reverse the direction of rotation,

it will obviously be necessary to move the
valve 28° so as to close the outlets that were
formerly open, and vice versa, and also to

reset the dog-supports 16, so as to produce a’

movement of each check-valve in such direc-
tion as to bring the other port therein across
the right-hand inlet 25 at proper times. Op-
posite action then takes place or, rather, the
same action in the opposite direction, and it
will be obvious that intake of air will be
through the other pipe 55.°

I have said that the ports.10* and 10" are
twice as wide as the inlet-ducts with which
they act and that the inner edge of one is in

40

45

50

55

6o

65

eighth of a revolution, the pressure of the
steam obviously passing out through the pipe
55 and closing the left check-valve 55*. At
this time the eccentrics 11 move their frame
s0 as to bring the opposite dog 17 of Fig. 1
into play, and the cut-off valve is so moved
that the plate 10 cuts off the inlet of the

steam, and it so remains cut off until the core

makes two-eighths of a complete revolution,
(one-half revolution in all so far,) when the
piston-head will stand at the bottom, as seen
in Fig. 2. During all this time the right ex-
haust 28, which has been in communication
with the right side of the space 38, prevents
the formation of an air-cushion therein. If
my preferred single exhaust 60 is not em-
ployed, this member of the engine makes its
second half-revolution and carries the mixed
and expanded steam and air around to the
right side of the cylinder, where it exhausts
through the duct 28; but if my single ex-
haust 60 is employed, as indicated in dotted
lines, the mixed and expanded steam and air
will pass out at the bottom of the cylinder, as
is clear, the right exhaust 28 still serving the
purpose of preventing the formation of an
air-cushion. However, in either eventit will

be understood that while the core is making

a transverse line with the outer edge of -the-

other. . Obviously this arrangementis for the
purpose of allowing the cut-off valves as a
whole to still do their work'even after the en-
gine has been reversed. Supposing live
steam to be passing inward through duect 25,
which registers with port 10°, the movement of
the plates 10 will be such that the duct will
stand over the left half of the port, as seen
in Fig. 9, when open, and, the plate moving
here to the right, the closed portion of the
plate at the left end of the port will stand
across the duct when closed. - Thus it will be
seen that the cut-off valve can move so as to
open and close one inlet as necessary while
keeping the other inlet always closed, and the
various movements and degrees of movement
of this plate are obviously controlled by set-
ting the dogs 17 higher or lower on the frames
11* and by moving the yoke 12 longitudinally
on the rod 12¢, so as to. bring other portions
of its cam-faces 12¢ into contact with the heads
10¢ of the cut- off plate. This longitudinal
movement of the yoke is obviously effected
by disengaging the catch 15°, Fig. S, from the
plate 37 and swinging the lever 15 on its pivot,
and hence causing its tip 159, which engages
the slot 129 of the eye 12¢, to move the eye and
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‘the yoke along on the rod 12°, after swhich'it:

- is‘held in adjusted positionby reéngaging the

I0
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~mix,.and, finally, the second ‘agentis cut.off
‘and-the combined ormixed agent is permit-
‘ted to -expand as ‘the-core :makes-the :third

25

30

-foree :of “the combined :agent. In the pre-

-agent, such as.air, is admitted into the small-|
..est:end.of the crescent-shaped :space-during
-about ‘one-eighthiof ‘a revolution, “which,.as

-causing the:core to "have a retroactive itend-
-ency. "Then thesecondagent, such:assteam,

-Space. consequently increasesin size. Tt will

. -airmight be employed, if desired, and.under
‘pressure,:if preferred,;also.that-asecond-fluid
agent.other than steam might :be employed
-and-that :it might be admitted with:such ve-
Jocity:as 1to .give
-also-that the .precise-distances ‘hereinbefore:

catch 15¢ with:the plate 37. :

:Hrom the above description it will ‘be:seen:
that my improved pneurotary engine -uses’
two fluid agents, one:of ‘which :may :be under:
considerable head, and :then ‘the expansive

‘2 » o ‘ ) ; ,,.647,7 i8

It will :bé .obvious that in :this machine I
‘have embodied in ong cylinder.allthe essen-
tial features found desirdble in existing en-
;gines of the'type whereinthree separate cyl-
inders are.employed. The-engine begins its
stroke :as -a high-pressure cylinder in-point
-of steam-space, increases in cubic inches of

70

ferred construction, ‘as desecribed above,-oue;

stated,is useful for preventinga vacuumsand

is admitted ‘into the larger.end of :the :8pace
just -opened, -and its:admission :is.continued
mntil the.core has made-another:aneseighth
revolution, .during-which time:the space:nat-
urally.enlarges in:size and thetwo:agents ad-

and fourth eighths of its revolution,.and the

‘be obvious that:a first fluid agent-other than|

:some initial impact foree;!

‘mentioned are:not essential, and; finally,that,

35
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from ‘the spirit-of- my invention:
:ther :be . clear -that ‘the forward

‘two:agentsmight be used {(either.under:pres-;

sure:or not):which by their nature wouldex-
pand when admixed. Ttherefore desire-itito’

‘be understood :that where I have described:
‘the admissionof:air herein through the :pipes.
:65:and of :steam:through the pipes:25.other

Anid agentsimight beused without departing:
It will:fur-
.end .of :the.
crescent-shaped steam-space which first:takes:

‘air is:its'smallest end,:the portion or-eighth

which.next takes steam is somewhat larger, .
and ‘the.consequently:increasing-size of ithis

space throughout that portion which follows |

g :permits.ready.expansion of the mixed agents

50

:amonnt of 'steam.
‘tion of iparts herein illustrated shows thatithe

without:a too great consumption of .either,:

and henece ‘this-engine requires.a minimuam
The preferred construe-.

- front.half of the steam-space 38, which-serves

55
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65

‘a8 .a cylinder in this case, has .a .substan-

tially-flat rear.-end formed by the:cylinder-

:head ‘9, whence it tapers forward :to prac-

tieally a vanishing-point at the piston-head
21,.and hence the inflowing and expanding
agents.-exert:their pressure not only forward

:around the axis, -but radially against the ac-

tiveface of ‘the core and the inner face of the

-casing. The mechanism herein described for
admitting. and cutting off the steam,:formoyv-

ing:the cut-off valves, for adj usting therange

-of movement and the time thereof, and ‘for
‘moving the piston-head all form no essen-

tial-part of this application.

‘aveamidwayto a ¢ylinder-chamber of inter-

‘mediate capacity, at whichtime ithe low pres- -
sure -commences -and the expansion begins

‘and ‘terminates ‘in .a cylinder .of :increased
area, the equivalent of a low-pressure engine.
Hence ‘the single machine pproduces the re-
:8ult -of ‘three cylinders in one of the above
types.. : ) ’
‘What is-claimedas new is—

1. “Ina rotary-engine,the combinationwith
a-substantially-circular.casing, a reciprocat-
iing -eylinder-head at -one point ‘therein, a
;steam-inlet:on-one:side<of said ‘head,.and an
:exhaust; :of a-core raotating within the. casing
:and ;whose-active face coacts with:the cylin-
ider-head,a;piston-head .in the coreatits:point
«of ;greatest radius,:an :air-pipe -:entering ‘the
:casing mear the :steam-inlet :pipe ;and “pro-
vided with:an outwardly-closing check-valve,
and means-for admitting. and-cutting. off the
flow of steam .at predetermined :moments, as

-and for-the purpose:set:forth.

-2, In-arotaryengine,the combination with
:a-substantially-circular casing, .a reciprocat-
iing .cylinder -head :at ‘the top ‘thereof, a
‘branched .steam-inlet.entering the-casing-at
‘opposite sides of said -head; -and an exhaust;
-of a:corerotating within the.casing and whose
active face coacts with the -cylinder-head, a
:piston-head in-the core atits point of greatest
radius,:air-pipesentering-the casingat points
-near said inlets :and -having outwardly-clos:
:ing :check-valves in :their ‘bodies, ‘a cut-off
valve across -said :inlets :and ‘provided with
-suitable :ports, means for setting thisvalve
‘to .close-either inlet, and :mechanism for si-
multaneously reciprocating said valvetoopen
:and:close the other:inlet at predetermined
‘moments,.as:and for the purpose set forth.

'3. In arotaryengine,the combination with
asubstantially-circularcasinghaving an open
-exhaust at'the bottom,a reciprocating cylin-

:der-head .atiits top, a branched inlet commu-
-nicating with:the interior of the. casing at.op-
posite sides.of said head, a truly-circular core
‘mounted within the :casing.eccentrically to
‘the main shaft, and a piston-head texrminat-
ing at its’ point of greatest radius;-of air-
pipes communicating:with the steam-space at

“points -adjacent the inlets ‘and -having.out-

‘wardly-closing check-valves in :their:bodies,
-and means substantially-as described: for clos-
ing one inlet.according to the direction of ro-
‘tation desiredandfor opening and closingthe
other meanwhile at predetermined moments,
-a8,and:for the purpoese set forth:

4. In-a rotary-engine consisting of a-pair of
substantially-duplicate members, the-combi-
-nation in.each:of a circular casing-havingan
‘upright:chamber at its:top-and.a. constantly-
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open exhaust at its bottom, a reciprocating

‘cylinder-head in said chamber, an eccentric

core within the casing, and a piston-head at
its point of greatest radius, the cores in the
two members being set diametrically oppo-
site and mounted on a common shaft; of an
inlet branched to each side of each cylinder-
head, cut-off valves across the inlets, means
for closing the valves on corresponding sides
of the two heads at will, and mechanism sub-
stantially as described for opening and clos-
ing the other valves so as to drive each core
alternately with the other for part of a half-
revolution on live steam and for the balance
of the half-revolution on the expansion there-
of, as and for the purpose set forth.-

5. Inarotary engine, the combination with
a casing having a radial chamber, a eylinder-
head reciprocating in said chamber, a rotary
core within the casing having a piston-head,
and-an inlet and exhaust; of two air-pipes
leading from the cylinder-head chamber, and

20

inwardly - closing and outwardly - closing ,

check-valvesin said pipesrespectively, asand
for the purpose set forth.

In testimony whereof I affix my signature
in presence of two witnesses.

DAVID M. DEARING.

‘Witnesses:
JOHN S. GIBONS,
M. . LLoYD.
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