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1o wll whowm it Mmay concern:
- Be it known that I, Husert I. CaLL, & citi-
zen of the United States, residing ut Spokane,

1n the county of Spokane and State of Wash-

L R ] 1al] T - TPy

— darbuiy ab

- § 1ngton, have wnvented new and useful In- |

provements in Rotary Kngines, of which
the following is a specification.

The object of my invention is to provide a |
4 Prin- |

rotary engine of a type that employs

10 ciple of working the steam expansively with

economy snd in which the steam enters the
cylinder on both sides at the same time and |
from points opposite each other, the steam |

1ssuing from ome of the inlets passing up-
wardly, while that entering from the Oppo-
gsite inlet passing downwardly,

15

ous rotary moticn to the rotary drum and
shaft with the exertion of equal iewmga and

20 double power and in » manner to obtain 2

dynamic and mechanical balance that elim-
nates the friction and strains vecasioned by,

taking of steam on one side only,
A further object of my
25 vide a rotary engine of the above-mentioned
‘ 1shes friction and vibration by avoiding dead-
centers. R

type which increases itg power and dimin-

vide an engine of u rotary type which IS (8-
pable of having its motion reversed in direc-
tion by means of a reversible valve COtrol
that is
ment.

30

- provide, in addition to the primary exhaust-

~ openings, supplementary or auxiliary ex-

haust connections nrranged in such relntion

to the primary fi;x;hﬂmt-u;mning'ﬂnd' the

40 steam-space-as to obinin a continuous £X~

haust, and thereby more
any hack pressure.

- A still further object of iny invention is to
~ provide a method and means of forming
45 steam-tight joints with

friction, _

My invention consists,
drical piston or rotary
shaft, the

so ally within

rum inounted on »
Samaoe b{ﬁﬂg arranged coneenlric-
and inclosed hy a fixed eyhnder

. having a cross-section of uneqgual diameter to
BLOPS |

_provide, in conjunction with the steam
“orabutments therein, two onposibely-disposed

Another object of my invention is to Pro-

simple in construction and Arrgnge-

effectually prevent |

‘the jeast pussible | _ .
. .| common valve, and means for connecting the
rimarily, of a eylin- |

WL LUl b e - | h,

- opposttely-disposed
- fixed eylinder, each of which are arranged in
1 oben relation, respectively, with its sbaeont
- steam-space for division to cause o oireuls-

~oblain a roeversal

equal, semilunular steam-spaces between the
sald drum and cylinder, said cylinder having 53
peripheral steam admission "and exhaust
passages or ports and said drum having be-
tween 1ts opposite segmental portions and its
axis iwo crescentic piﬁtuu-]hlada grooves,
into which like linearly-curved sliding piston 6o

blades or vanes are so Htted that when the

drum is rotated the respective engds of the

‘respective sliding blades will be alternately

projected inwardly and outwardly under the
control of the eylinder-walls with which they

ey 63
are In contact at each end, therehy forming

steam-tight partitions that nmove rotatably
i the steam-spaces referred to Lo form va-
thereby nn-
parting by an opposite cycle flow a continu-

riable sterm receiving und discharging SPACES
therein in which the pressure of steam 1s ex-
erted on one side and exhausted on the oihor
of the blades to vive g continuous rolary nio-
tion to the rotary piston aud its shaft, while
the said blades present effcctive pistonaries
that are limited only bv their width , Projec- 73

70

< ition, and the sectional area of ihe stenmn-
invention is to pro-

spaces through which they
gach halforevolution

The mvention further consists in providing
tor the periphersl ad mission of steam throu sh 8c
opposing ports in the

teavel during

tion of steam in the sume direction s the 8¢
sliding piston-blade revolveg past the steam

B e a ~ - ~ adoussion ports and the proviston for the ex-
35 - A still further ubject of iy invention is to |

haust of steam from the respeclive steans-
spaces or division by oppostel y-disposed
outlet-ports positioned ut point mtermedi-

. 9o
ate of the stepm-aduission poris when the

| slidang piston-blades revolve past the said

exhaust-ports.
The invention further consists in provid- -
Ng two sets of admission-poris that cohneed, ¢g

| I‘L‘fﬂpﬂ{ftivﬂI}’_;'_1_&11?;.Bh{*. upper and lower portions
of the cylinder with the afdjacent ends of the
steam-spaces, each set heing ghverned by u

saud valve, whereby they may be simultane- joc
ously actuated to establish or cut off cormu-
nieation of the opposing ports of each set with
the opposite steam-space of the cylinder to
i of motion of the piston in
either desired direction or the stoppage of the 105

sane, and the further provision and connec-
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tion with the respective steam-spaces for the
exhaust of steam therefrom at a point inter-
mediate of said admission-ports, the same
comprising the disposition {)} two sets of ex-
haust-ports arranged at diamdétrically oppo-
site points in the periphery of the cylimi)er
each set being governed by a common valve
that 1s operatively connected to the first-
mentioned valve-connecting means.

The invention further consists in providing
an auxihiary exhaust connection between the

admission passages and the active exhaust-
passages OF each sct thereof, which connec-
tion 1s under the control of the governing-
valve of the adjacent steam-admission ports.

The Invention also consists in certain other
novel features in the construction and ar-
rangement of parts, all as hereinafter de-
scribed, and specifically set forth in the ap-
Pended claims. |

Referring to the accompanying drawings,
which form a part of this specification, Fig-
ures 1 and 2 represent, respectively, an end
and a longitudinal elevation of a complete en-
gine constructed in accordance with the in-
vention. Fig. 3 shows a sectional side eleva-
tion of the engine. Fig. 4 is an enlarged view
of a fragmentary end portion of one of the
sliding piston-blades employed in the engine.
Fig. 5 1s a fragmentary sectional view of the

|
J

!

t

upper end portion of the cylinder with its at- |

tached hiead. |

Litke characters indicate corresponding
parts in the several figures. o

In order to carry out the several features
of the invention and to furnish n means for

‘the conversion of the motive power, there i

provided a short thick cylinder 6, that is in-

inner face a centrally-arranged annular re-

~cess 8, the said eylinder being mounted at u

suttable
tals 9.
The interior of the cylinder is elliptical in
cross-section, the minor ares thereof at the
top and bottom portions being composed of

height upon the standards or pedes-

eighty-degree curves, while the respective

longitudinally-extending interior side walls

§0

55

6o

vide for the mounting and support of

05

thereof are extended from the points 10, 11,

12, and 13 in parabolic curves, as shown in

Fig. 3, to form the major wres of the ellipsis.

14 represcents the axially-arranged longitu--

dinally-extending shaft, which is rotatnbly

mounted 'in large journal-hearings 15, that

are i turn supported within the hollow trun-
nions 16, that project axially from the re-
spective hedds 7 of the cylinder.

The shaft 14 extends outwardly heyvond
the respective cylinder-heads and theie pro-
jécting truninions a suflicient, distance (o Pro-

17 at one énd and a fly-wheel 18 al its oppo-

site end.

Moéunted concentrically within the fixed

LT Il T T T T T—1

1} . —

T rIoaTT T IILT =

{28,714

‘eylinder upon the shaft 14 is a rotury plston
18, that comprises a drum-like strueture hiv-
ing 8 closed periphery and that is slightly

less In diameter than the sinaller digmeter of
the bore of the cylinder and which extends

, | from end to end of said eylinder and presets

end proljecti(m&: m a close-spaced relation
within the respective centrally-arranged wh-
nular recesses 8, formed on the inner faces of

- the head 7—a construction and arrangement

| _ : that serves the twofold purpose of providing
dead admission-passage of each set of steam- ;

a steam-abutment and a structural extension
of the drum that admits of the formaiion of

- the peculiar-shaped slots therein in a nanner

to be hereinafter referred to and described.
The rotary drum, thus mounted within &

‘eylinder having a bore of the elliptical cross-

section described, provides between the pe-
riphery of said drum and the interior walls of
sald cylinder oppositely-disposed equal-sized
crescent-shaped steam spaces or divisions 19
and 19, that are separated by steam-abut-
ment, formed by the contour and the close-
spaced relationship of the upper and lower in-
ner walls of the cylinder and the revolving-
drum periphery, and the resilient bearing
projections extending frotn the walls of the
cylinder in vertical alinement, that contact
with said periphery, as shown at X, form a
dividing-line between said steani-spaces.

The rotary piston thus constructed and
mounted is provided within the confines of
its periphery between its opposite secmental
portions 20 and 20’ and the centra! portion 21
with curvilinear piston-blade-receiving slots
22, which extend crescent-like between their
peripheral terminations.

In order that the formation of the slots 22

R Ji- 0 within the rotary drum may not destroy or
closed at each end by a head 7, having on its |

weaken the structural union of the sermental

portrons 20 and 207 with its central portion

21, the said slots 27 are not extended longitu-
dinalty to the full length of the dvum, but {er-
minate at a point indicated by dotied line 23
i Fig. 5, near the respective ends of the ro-
tary drum. |

Withiis the slots 22 thus formed are
mounted for veiled reciprocation two siiilar
cooperating sliding piston blades or vanes 24
and-247 that are each longitudinally eurved
to form with the curvilinear planes present-
ed by the said slots 22 and that are cach of a
leneth to project their ends beyond the po-
ripheral slot terminations into contact in all

- posttions with the inner peripheralwall of the

a pulley

cylinder as they are rotated, thereby forminge
at four equidistant {mmtsnn the periphery
of the drum a movable peripheral portion the

reciprocal movements of which are obtained

thelr reﬁpm-.i.iw

bv the Veriplmrﬂlc.nnt-act of
self-contained cam-like mo-

ends, which by a

tiott atternately projects the heads of each

inwardly and outwardly in the direction of
the radii of said rotary drum and in radial

‘alinement with the opposite end of the oppo-
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present effective balanced pistonaries.
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©

site Teciproeating pistou-blade, thereby form- | valve being located at the junction formed 65

ing movable steam-abutments that conform
themselves to the irregular path of tfravel and

- It is important th at the movements &fi‘m
sliding piston-blades shall be as far as possi-

tact with the eurvilinear faces of the slots 22,
and to this end there is provided palrs of

roller-bearings 25 and 25/, that are disposed, |

as shown, in recesses 26.. o

As the ends of the piston-blades 24 and 24/
are always in sliding contact with the inner
walls of the eylinder, and therefore subject to
friction. and wear, and as it is important to

minirnize leakage ut the poiats where the |

steam receiving and discharging qlz ACES ATO

separated by the sliding niston-blades.-—i, ¢,

g

at the pointsof contact of said bladeswith the
wallsof the cylinder—there is providea pack-
ing-strips 27, that are adapted to fit and fas-

ten themselves wilhin a routed cavity 28,

formed in the end

blades, as shown in Fig. 4, the cuter project-

i
ing ends of said strip being scarfed to fm‘mgl
knife-edge contact to obtaum a steam-tight |

joint with a mimmui of friction. Tn order

thereof mx three pianes.

32 and 32’ designateresilient packing-strips |
that aré seated in the channel or recesses 33
and 33', located, respectively, with the upper |

and lower inner peripheral wall portions of

the eylinder, as shown.

To furnish & means by which the steam |
lied to the operating steam-

may be sup . ratin
spaces 19 and 19’, there is provided in the up-

per portions of the cylinder casing or walle a

steam-admission passage 34, having branches

SO

35

6o

*conneate’{f

35 and 36, that terminate interiorly in ports

37 and 3%, each of whichis arranged in open |

relation to the adjacent end of the steain
space or division with which it is intended to
establish communication. The passages thus

formed are covered by the centrally-aper-
Tﬂ&tﬂ 39, which is removably securod to |

tured
the eylinder by serew-bolts 440,

© 41 designates a steam-supply
with the apoertured plate 39 n a
manner to-establish cominunication with the
passages 35 and 36.

42 designates m segimwntal-shuped valve |
that is shown as being mounted in & tubuiar | valve-seat o ; . s
hranehes B5 and 56 with the pipe 57, 18 a seg-

seat formed, respectively, by the concave nenes _
mental-shaped valve 59, that governs the

ghutments in the removable plate 39 and the

portion 43 of the ecylinder-casing, the aaid

ipe that s

i
|

N
r

¥

I;*:-rtimz of the respective’

1

e gl el ay

\

|

ble free froin frictional hindranee in their con-

{lmmﬂumﬂpﬂmmmw"

| there is

‘which are connected, respectively,
pipes 55 and 56, that are joined by a com-

by the eduction end of the supply-pipe 41
and the branches 35 and 36 of the passage 34.

In the peripheral surface of the valve-plug
s an adoussion -cavity or psssage-way 44,

A

that is ecneavo in cross-section. On the op-

dadapted to alternately connect the mmactive
admission branches, respeciively, with the
exhaust-cavities 46 487 E}rhmd in the walls
of the eylinder.  ~ | o

The valve 42 is provided with a stem 47, on
the onuter end of which is secured a bell-crank

arm 48, which 1n turn s pivotally connected:

st 1ts cuter end with a rod 49, leading to and
pivotally connecting with an ear or fug pro-

| jection that extends from the wrist-plate or
sleeve 51, rotatsbly mounted on the frun-

nion 18, Thevalve 42 1s capable of a limiled

| oscillation by the movement of the operating
i lever or handle 52, which projects from the
sleeve 51, and when the valve 13 turned to the
position shown in Fig. 3 the steany will enter

posite side of the cavity 44 is arranged a
- smaller suxiliary exhaust-cavity 45, which is

T

73

8o

through the branch pessage 36 and from

thence pass through port 38 to the steam-
- space 19, while if the valve ia rocked to the -
1 - opposite position the direction ¢f iow ol the
tight vielding contact with the bead 7 of the |
cylinder, there are provided the respactive |
ends of the rotary drumwith annular grooves
| 29, within which are fitted and fastensd re-
- sihent wear-resisting gaskeis 30, that projest-
into the annular channel 31, formed on the
inner face of the head 7, and that agapt them-
selves to vieldingly contact with the walls |

stegri will ho through the branch 35, port 37,
and from thanee into-the steam-spaca 19,

. '1In the Iower thickened wall poriions of the
-evlinder there is provided a life system of ad-
smission of passages and ports, indicated in
the drawings, Fig. 3, as 34’, 35’, 36',’and 37’
‘and 387, the latter being covered by a hght

vemovable plate 39 and connected by =&
steam-supply pipe 417 and heving a light con-
treling-valve 427, that 18 operatively con-
nected, through its stem 47, bell-crank arm
4%’ rod 49’, to the sleeve or wrist-plate 51,
whereby the said valve may be simultane-
ously actuated with its companion valve 42
to coact alternately with the branches 35

9@

95

IGG

10%

and 37’ for introducing and cutbing off steam

cle of flow-¢. &, through the passages 38
and 38 into the opposite steam-space. The

valve =12 is likewise provided with an ex-

haunst-cavity 45’ that 1s adapterd to coact al-
ternately with the exhaust-cavities 52 and
52" and the eorresponding inactive steam and
ndmission branches.

~ To furnish a msans by which the steam
| may be exhansted from the steam-spaces,

ore is provided exhaust-ports 53 54 in the
sicle walla of the cylinder to the Tight, to
ranch

mon exhaust-pipe 57,  Arranged within the
valvessat 58, formed at the junction of the

control of said exhaust-passages and which,

| thérato, but which velve is shown in Fig. 3-as
being so set as'to provide for an opposing cy-

| b QB

120

125



| i ."l.||+hl

as shown in Fig. 3, is positioned to establish

comimunication between the common ex-

haust-pipe 57 and the branch 56.

Arranged on the opposite side of the cylin-
5 der is a ke system of exhaust ports and pas-
sages and indicated as 53', 54, 55’ and 56,
that are governed by the valve 59, the latter
being shown in a position to establish an ex-
haust connection with the branch 51.

The valves 59 and 59 are likewise con-
nected by their stems 60, bell-crank arins 61,
and rods 62 to the ears 50 of the wrist-plate or
sleeve 51. | |

The exhaust branch pipes 63 63’ -and 64 64’
15 connect, respectively, with the cavities 46 46

and 52 52’ at one end snd to the exhaust-

10

pipes 55 55" and 56 56’ at their opposite ends

to provide an auxiliary exhaust system.

These auxiliary exhaust connections cansti-
20 tute a feature of speocial importance in #n cn-
gine of this type, where it s necessary to al-
tain a quick and comrplete exhaustion.

Having thus described the invention, what
I olaim is—

1. In:a rotary engine, a cylinder having &
cross-gsection of unequal diameter, a rotary
piston cencentric within said cylindar to pro-
vide oppositely-disposed equal stesm-speces
between the piston and cylinder, peripheral
3o steam-admission and stesmn-exhaust ports for

sald steam- _

extending through said rotary piston and

adapted to be maintained in contact at their

ends with the cylinder-wall, substantially as
35 described. |

25

2. In a rotary engine, a cylinder having a |

cross-section of -unequal diameter, & rotary
piston concentrically .mounted within the
same to provide two oppositely-disposed,
40 equal -steam-spaces between the piston and
cylinder, said cylinder being provided with
two .oppositely -disposed steam - admission
ports, one for each steam-space, and ‘twoop-
positely-disposed exhaust-ports, one for each
45 steam-space, and slidable piston-blades ex-
tending through said rotary piston and ar-
ranged to have their ends normally in con-
tact with the walls.of the eylinder, substan-
tially as described.

3. In a rotary engine, a cylinder having a
cross-section of unequal diameter, a rotary
pisten coneentric witlﬁn said eylinder to pro-
vide two oppositely-disposed equal stean-
spaces between the i
55 piston-blades extending through the rotary

piston-and adapted to have their ends in op-
erative contact with the wall of the cylinder,
sald cylinder being provided with two sets of
oppositely-disposed steam-admission ports,
60 and two sets of oppﬂsitelv-disrnsed exhatst-
ports, the admission and exhaust ports of
each set communicating with its respective
steam-space, and. means for controlling the
said -ports:to render-one or the other of the
65 set inactive, substantially as deseribed.

50

Eaces, and slidable piston-blades

Fiston-eylinc er, shidable
- spaces between the piston-and eylinder, slid-

»— ——_—— .-

828,71%

~ 4. Inarotary engine, a fixod cylinder hav-
ng oppositely-disposed stéam-spaces, a ro-
tary piston mounted concentrically therein,
movable piston - blades, steam - adinission
ports arranged m the periphery of the eylin-
der in two opposing sets, those of one set con-
nect each with the end of the adjacent
steam-space, exhaust-ports arranged in sets
intermediate the steam-admission ports, reg-
ulating-valves disposed respectively m said
steam admission and discharge ports, auxil-
1ary exhaust connections between the said
discharge-ports and each of the steam-admis-

s10n openings, and means for simu]hmmuuslﬁ ,

operating said valves whereby one of eac
set of said admission-ports can be alternately
placed tn operative sequence with ene of the
discharge-ports, .and the dead .edmission-
forts of each set can be placed in aperative
connection with one of the active discharge-
openings, substantially as described.

5. In a rotary engine, a cyhinder, a rotary
pisten therein adapted to provide two oppo-
sitely-disposed steam-spaces between the pis-
ton-and cylinder, and plston-blades adapte
to contact with the wall of the cyhnder, said
cylinder being provided with two sets of ad-
misstont end exhaust ports for each stean-
space, adapted for alternate operation, said
exhaugt-ports of -each steam-space having a
valve adapted to alternately open and . close
the same, and a secondary exhaust-port for

each primary exhaust-port arranged in suc-
cesstve relation thereto and tn communica-
| tion therewith, substantially as deseribed.

6. In a rotary engine, a cylinder having a

cross-section of unequal digmeter, g rotﬂ;r}r

piston concentric within said eylinder to pro-
vide two oppositelv-disposed, equal stean-
spaces.between the piston and G}T]“II({EI‘, shd-
able piston-blades extending through said
piston and adapted to have their endsin op-

| erative contact with the walls of the cylinder,
sald cyhinder being provided with steam-ad-
mission and steam-exhaust ports for said

steam-spaces, and a secondary exhaust-port
for each steani-space, adapted to remain open

- after-the primary exhaust has been cut oft by
one of the piston-blades, substantially as. de-

serihed. |
7. In a rotary engiue, a eylinder having a
cross-section of unequal diameter, a rotary

piston concentric within said eylinder to pro-

vide two oppositely-disposed, {*qllml steam-

able piston-blades extending through said
piston and adapted to be in operative con-
tact at their emrs with the ¢ylinder-wall, said
cvhnder being provided with two sets of ad-
misston and exhaust ports for each steam-
space, valves for controlling said port, and a
secondary exhaust-port communicating with
ench admission-port and controlled by the
valves thereof, substantially as deseribed.

3. In a rotary engine, a cylinder having a

75
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cross-section of unequal dia,metier{i a rotary | ed to alternately control the same, and means
in

piston concentric within said cylinder to pro-
vide two oppositeiy-disposed eqluai steam-
3%&{533 between the piston and cylinder, slid-
;)

le piston-blades extending through said |
. piston and adapted to be in operative con- |
tact at their ends with the cylinder-wall, said |
cylinder being provided with two sets of ad- |
mission and exhaust ports for each steam- |
space, a valve for each pair of steam-ports |

 for controliing sald valve to simultaneously
throw one set of ports in and the other out of
operation; substantially as described. = 15

In testimony whereof I affix my signature
in presence of two subscribing witnessés,

|  HUBERT L CALL.
Witnesses: . |
- «JNO. A. PIERCE,

connecting opposite steam-spaces and adapt- |

J. K. GRIFFITH.
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