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Specification of Letters Patent.

Patented Sept. 28, 1909.

Application filed May 14, 19G7. Serial No. 373,57Y.

To all whom 1t may concern:

Be it known that I, Jor~ Epwarp FrieND,
a subject of His Majesty the King of Great
ritain and Irveland, residing at 71 l.ambton
(Quay, Wellington, in the Provincial District
of \/thnﬂton in the Colony of New Zea-
land, have invented certain new and useful
]mpr‘ vements in Rotary Steam-Engines, ol
which the following 1s a cspu,lﬁeatmn

The invention relates to the class of rotary
steam engines in which a piston carried upon
the circumference of a disk revolves in an
annular chamber.

Improvements are herein provided upon
the Hwentlon described in the Spemﬁc@‘ﬁon
accompanying my application for Letters
Patent Serial No. 353,812 and dated the 24th
day of May 1907. Said improvements com-
prise an improved abutment to replace the
rocking valve of my said former invention
and new valve operating mechanism. The
abutment 1s made cylindrical and 1s con-
tinuously rotated in a corresponding recess
in the engine casing. A groove or cavity
formed in the abutnient is made to synchro-
nize with the rotation of the piston which is
thus allowed to pass the abutment, the an-
nular chamber being closed by the abutment
immediately after the passing of the piston.
The pressure of the steam 1s taken and es-
cape thereof to the exhaust side of the piston
15 prevented by the abutment.

A cylindrical rocking valve for control-
Iing admission and exhaust steam to and
from the engine 1s oscillated by cams on the
main shatt thmuﬂh the medium of a system
of levers and arms, one or other of a pair of
horns being thrown into engagement with
one of the cams according to the direction
in which the engine is to rotate.

In the drawings accompanying this speci-
fication T have illustrated a compound en-
gine but my invention is applicable to en-
gines of both high pressure and multiple ex-
pansion type.

Iigure 1 is a side, and Fig. 2 an end ele-
vation. T 12. 3 a lonnltudmdl section ele-
vation. Ifig. 4 is a cross sectional elevation

through the high pressure side of the engine.

f1g. 5 a similar sectional ele*v ation thrOUOh
the low pressure side. I'ig. 6 an end e
tion of the valve gear. Ifig. T a sectional

ele-

vation on line A-—--—A Fig. 6 Fie. § an ele-

vation of a 1"6\761‘51110 shaft and 1t<3 mount-
ings. Ifig. 9 a sectional plan on hne B—D,

I, 1 with the steam valve removed. 1110

14,

eva-.

10 18 a plan, and Fig. 11 a sectional perspec-
tive elevation of the steam valve. If1g. 12
a sectional perspective elevation of the abut-
ment. Ifig. 13 1s a sectional elevation, and
Fig. 14 a longitudinal section of contact
bars. Iig. 15 2 part end elevation of a eir-
cular wall Fig. 16 a sectional plan on line
{—C, I*w 15. Iig. 17 a sectional elevation
of a piston, and I‘{lﬂ 18 a lone1tudinal sec-
tional elevation on line D—D, 1*10 17.

I will first describe the ].llﬂ'h pressure side
of the compound engine parmculaﬂy refer-
ring to IFigs. 1, 2, 3 and 4. The circular
casing 1 with 1ts annular chamber 2, the pis-
ton 3 upon the circumierential periphery of
the disk 4 mounted upon the shatft 5, and the
circular walls 6 and 7 are similar to the cor-
responding parts described in my previously
mentioned specification.

The packing rings 8 and 9 (see Iigs. 3,
15 and 16) are introduced into annular
recesses 10 and 11 formed in the circular
walls 6 and 7 and behind the rings. Com-
pression springs 12 are employed to keep the
rings tight against the faces of the disk 4.
Escape of steam between the circular walls
and the disk is thus prevented.

A cylindrical abutment 18 (see Figs. 3, 4
and 12) provided with a groove or cavity 14
extending throughout its “len oth, 1s fixed to
3} spmdle 15 mounted 1n bushes 16, 17 and
18, and passing through stuffing boxes 19
and 20 (see Fig. 3 A toothed wheel 21 se-

| cured upon the main shaft 5 gears with a

tooth wheel 22 of corresponding size secured
upon the spindle 15 which with the abut-
ment 13 fixed upon 1t thus makes one revo-
lution for each revolution of the shaft 5.
Instead of toothed wheels other equivalent
cearing may be used, such as sprocket
wheels and chain. The abutment fits revo-
lubly within a circular recess 23 formed
ih the casing of the engine (see Ifigs. 3 and
4) and 1s made steam tloht at its ends by
rings 25 and 252 located in annular OTO0VES
26 formed in the respective ends of the abut-
ment and held 1n operative position against
the ends of the casing 2 by springs 27 of
which there are preferably four for each
ring, the springs being carried in pockets
272 1n the abutment. The cylindrical part
of the said abutment 1s made steam tight
with the circular walls 6 and 7 by bearing
during its revolution against contact b:er
28 (qee Fio. 13) opemted upon by springs
99. The blocks are dovetailed in the circu-
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‘made steam tight with the liner 32 by r

| 5team valve 83 and with the lmer

& ' - 935,101

Jar walls as shown to prevent them rising
unduly above the periphery of the walls
when not In contact with the abutment.
The bars have grooves 28* recelving the ribs

28" of plates 98° dovetailed into the circnlar
walls. While in contact with the abutment,

the bars are forced slhightly downward
against the pressure of the springs 29 and
escape of steam past the bars 1s prevented
by the ribs 28°. Ioles are formed 1n the
ribs to receive the springs 29. .

A steam valve chest 30 is secured apon
the cover 24 by bolts 31 which fix the cover
to the casing 1 and the said valve chest has
3| cyhndmcal limer 32 within which 1s con-

tained a cyhnduml steam valve 33 secured
34, mounted one end 1n a bearing

to a sleeve :
35 and throuﬂh which passes a spindle 36
mounted In a be(},lmo 3T (see 1*1(15 1, 3, 4
and 9). The valve 33 1s oper ated by f_.;e.;u
to be heremafter described and at 1ts ends 13
1Ngs
The valve, see F1gs. 10 and 11

38 and 39.

has a steam inlet 40 at the top and ports 41

and. 42 through which steam supplied irom
pipe 47 (Figs. 1 and 3) passes to the ports
43 and 44 ladlnn
chest 30 through Lhe cover 34 to the annular
chamber 2

in I* 19, 4 the engine 15 assumed to be run-
ning 111 the duectmn of the arrow and the

plston is in position where the ports 43 and

44 are closed by the valve. As the piston
moves the abutment 1ev01ws by the toothed
wheels described and when the relative po-
sitions” of the piston abutment and valve
shown in dotted lines in ff1g. 4 are reached
the valve 33 which has been simultaneon sly
operated by means to be described opens the
port 43 for admission of steam between the
pisten and the abutment and simultaneously
opens the port 44 to communication with an
exhaust port 45 through which steam passes
to the low pressure engine through a pipe
53. The valve gear hercinafter described is
arranged So that the port 44 will remain
open until the piston approaches the end of
a complete revolution while the steam 1s cut
off after a part revolution of the piston and
is worked expansively thereafter. When the
engine is feversed steam 1s admitted through

the port 44 and passes out by the port 43.

The low pressure side of the engine (see

especially I 1gs. 3 and 5) 1s similar to and
separated from the high pressure side
(shown 1n Iig. 4) by a p¢11'11t1011 4¢. It has,
however, a greater width and consequently 2
larger plston area, see IKFig. 3. The steam
leve 51 also has a Ole%ter wicth and has
packing rings 52 1n its ends whereby a steam
tight joint 1s made with the high pressure
32, This
valve 51 is secured to the spindle 36. The
exhaust steam from the high pressure an-
nular chamber L 1s conducted by the pipe 53

from the steam valve

‘to the valve chest 54 and after being ad-
mitted to the low pressure annular chamber

48 (Figs. 3 and 5) and exhausted through
the v 11.\ Q 01 and port 49 passes mto a cham-
ber 50 whence it passes through the space 54

to steam jacket the annular chamber and

i_.'
"

11 tliy 15 led to a condensel by the exhaust
pipe 5. |
Thev 1lve gear 1s shown more particularly

nressure enom(, consists of cams 56 and 5
fixed to Ule niain shaft 5 at diverse Lmt}les
A bracket 58 secured to the casing by boltf-a

59 has a stud 60 upon which 1s pwoted a
rocking lever G1.

‘101115 02 and 63 integral Wlth the rocking

lever are acmpted to be Opel“l,ted by the cams

56 and 57 respectively. The upper end of

the rocking lever 1s bifurcated and htted"
85

vith a 511{1111{} plock G4 through which a pin
05 passes, and is fixed to a su spension link
66 pivoted to an arm 67 fixed upon a shatt

GS 11101111&{1 I & beﬂrmo 69 upon a braclet

70 which 1s fixed to the Steam chest by bolts
7L (see Iig. 2). The bracket 70 terminates

in a qmdmnt 76 provided with teeth 77

adapted to be engaged by a pawl 78 pivoted
to the handle 79 of a lever 80 secured to the
shaft 68.  To vary the oscillation of the valve

and thereby to regulate the admission of

steam to the L..mmlm chamber the pin 65 with
the block 64 thereon is raised or lowered by

mm Fies. 6, 7 fmd 8 and 1 case of the hwh-

70

7o

80

50

95

operating the lever 80. The shaft 68 1s ve-
tained in position in bearings 69 by the boss

of lever 80 and by a collar 72 havinge a set.

serew 13,

An intermediate lever 81 pivoted upon a
70 has a

stud 82 secured to the biacket
slotted eye 83 wherein is fitted a sliding
block 84 mounted upon the pin 65.

The '
upper end of this lever 81 1s provided Wlthl
another slotted eye 85 which recelves a pin

100

105

36 pr O]GCtlIIG from an arm 87 secured to the

of the steam valve 33.
(see Figs. 2, 3 and

slbeve 4
A reversing lever 89,

9) fulcmrﬂed upon a stud 90 fixed to the
bracket 58 is connected by a bar 91 to a lever
92 and the sald levers 82 and 92 are con-

nected to the rocking lever 61 by springs 93
and 94 mwuctwely wneleby the said rock-
ing lever 1s inclined 1n either direction as

required to bring either of the horns 62 or 65
into operative ])0511;1011 with its cam 56 or 57,

the resilience of the springs permitting thp
rocking _1eve“ to be rocked by the cams. ‘The

u,ve Smo lever 1s provided Wlth a quadrant
The valve gear for the low
plessum side of the engine is--constructed

and p&wl 96.

similarly to the gear for the high pressure
side just desern 11)(3(1j and the p1111c:1pa1 parts

“are numbered as follows :—The cams 56* and

57, rocking lever 612, horns 622 and 632
block 642, pin 5% suspension link 662,

110

115

120

125

arms
672, lever S1a, slotted eye 832, sl'chnfr block
84*1,.. slotted e_ye_ 85* and pin 86*‘& Wthh pro-—

130
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jects from the arm 88 secured to the spin- | suspension links to which the pins are fixed,
dle 36. - arms to which the suspension links are piv- 55

The engine is reversed by throwing the oted, a rocking spindle to which the arms

reversing lever 89 to one end or other of its | are secured, a lever secured to the spindle, a

5 quadrant 95. The spring 93 or 94 as the valve spindle, a sleeve fitting the valve spimn-

case may be pulls over the lever 61 and re- dle, steam valves secured to the spindle and
tains one or other of the horns 62 or 63 in | sleeve respectively, arms fixed to the spindle 60

operative position against the cam 56 or 57, and sleeve respectively, pins projecting from

’ the spring yielding 7o allow the lever 61 to | the arms, pivoted intermediate levers hav-

10 rock under the operation of the cam. ing eyes for engaging the said pins and the

What I do claim and desire to secure by | pins of the suspension links respectively, a
Letters Patent of the United States 1s:— reversing lever, with means for retaining the 65

1. In a rotary engine as described herein | same in a plurality of positions, a pivoted
in combination a cylindrical abutment pro- | lever, a rod connecting the reversing lever to
15 vided with a cavity, a casing in which the | said pivoted lever, and springs connecting
abutment rotates, circular walls within the | the said levers to the rocking levers, substan-
engine, with means for making a steam joint tially as set forth. 70
between the periphery of the abutment and 5. In a rotary engine means for oscillating
caid circular walls said means comprising | a eylindrical steam valve comprising 1N COIN-
00 contact blocks dovetailed in said circular | bination a main shaft, a cam thereon, a rock-
walls and compression springs for projecting ing lever adapted to be rocked by the cam,
the same, substantially as specitied. a block slidable in a bifurcation of the rock- 75
9. In a rotary engine such as described an | ing lever, a pin through the block, a suspen-
abutment, a circular wall, a ribbed plate | sion link carrying said pin, an arm upon
o5 fitting a dovetailed recess therein and a col- which the suspension link is pivoted, a spin-
tact bar having a groove to receive the rib | dle upon which the steam valve is secured,
of said plate, and springs located 1n holes » an arm fixed upon said spindle, a pin pro- 80
in the said plate, substantially as specified. jecting from the arm, a pivoted intermediate
3. A compound rotary steam engine com- | lever having eyes for receiving said pin and
30 prising a casing, a partition dividing the the pin of the suspension link respectively,
= casing in a plane at right angles to 1ts axis, | substantially as specified.
 circular walls projecting toward each other 6. In an engine of the type described, re- 85
within the casing on each side of the par- | versing gear comprising a reversing lever
. tition, a main shaft axial with said circular and quadrant a pivoted lever, a rod connect-
i35 walls, a disk secured to the shaft upon one ing the reversible lever to the pivoted lever,
" side of the partition,.a pisten upon the disk, [ pivoted rocking lever, means for rocking
a second disk similarly secured upon the | said lever and springs connecting the said 90
other side of the partition, a piston of larger | levers to the rocking lever, a block slidable
ares thereon, the said pistons rotating in | 1n a bifurcation of the rocking lever, a pin
40 annular chambers bounded by the circular | through the block, a suspension link carry-
walls and the casing, rotatably mounted | ing said pin, a steam valve, a spindle upon
butments one for each annular chamber, | which the steam valve 1s secured, an arm 95
means for rotating the abutments, steam | fixed upon said spindle, a pin projecting
—  vyalves controlling admission and exhaust of | from the arm and engaged by the slotted eye
steam, gear for actuating the steam valve of the intermediate lever, substantially as
and a pipe conducting steam exhausted from | set forth. -
one annular chamber for use in the other In testimony whereof I have signed my 100
annular chamber, substantially as set forth. | name to this specification in the presence of
4. The combination in a rotary engine of | two witnesses.

a main shaft, cams thereon set at diverse.an- JOHAN EDWARD FRIEND.
oles rocking levers adapted to be rocked by Witnesses: .
the cams, blocks slidable in bifurcations ot Huxrm HamrroN Raywarn,

the rocking levers pins through the block, | Ernmsr Syvimra BDALDWIN,
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