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1o all whom 1t may concern:

e it known that I, LAFAYETTE HOLT, a
citizen of the United States, 1ea1d1r3::;; at Bur-
lington, in the county of Alamance and
State of North Carolina, have ivented a
new and useful Rotary Enﬂ gine, of which the
following is a Speclﬂcamon

This invention has Teference to IMprove-
ments 1n rotarv engines, and its object 13 to
produce a rotary ellgme preferably, though
not necessarily, of the compound type
wherein all mechanical means for maintain-
ing the valves in operative relation to the
pistons are avoided, and the steam pressure
1s utilized for this purpose.

In a rotary engine constructed in accord-
ance with the present invention the piston
or rotor of the engine carries the abutments,
and these abutiments are Liﬂlmed for the puzr-
pose of moving the valve out of the steam

course about the piston at proper time inter-

vals, while the valves themselves are so
Shﬂ.pbd and disposed as to direct the steain
i o path tangential to the periphery of the
rotor and against the active sides of the re-
spective abutments, and the steam pressure
is utilized to not only move the valve into
active position but to mamtain it 1 such
forced contact with the periphery of the ro-
tor as to make 1t substantially steam-tight
at such pomt of contact. -

The nwelﬁtm‘l will be best understood
from a consideration of the following detail
description, taken in connection with the
accompanying drawings forming a part of
this speciiication, in which drawings:—

Higure 1 1s a central vertical lmlﬂitudi}_ml
section through the imuchine, with parts
shown m elevation. Iig. 2 1s & sectlon on
the line A—B of Fig. 1.
central longitudinal section through the ma-
chine with parts shown in elevatml’* i1g. 4
is a detall section ol a portion of one of the
engine rotors. Iig. 5 1s a perspective view
of one of the valves.

Referring to the drawings, there 1s shown
2 base 1, of suitable size and shape, and at
an intermediate point of this base there is
erected the cylindrical member 2,
formed in one piece with ‘the base or secured
thereto, as may be found desirable.

The member 2 1s, In the particular struc-
ture shown i the drawings, provided with &
closed end 3, formed in one piece with the

peripheral portion of tiie member 2, while

P ig. 3 is a horizontal

either

' the other end of the member 2 is closed by a
removable head or annular plate 4, to which
reference will be made hereinafter. The
member 2 has a central bub 5, which 1s ap-
propriately bored out to receive a sleeve 6,
Lhrou'Dh which latter in turn passes the shaft

7 of the machine, the said shatt being shown
as carryving at one end a putley 8, for the
transimission of power through a suitable
belt to the work. Within the member 2
tnere 1s formed an annular chamber 9, to
wnich reference will presently be had.

Mounted on the base 1, or formed thereon
if so desired, 1s an annulus 10 immediately
adjacent to and of the same external diame-
ter as the member 2, and this annulus 10

may, it so desired, be cast in one piece with
the member 2.

The annulus 10 forms the housing or sta-
tlonary memper for a piston or rotor 11,
which 1s shown 1 111 the drawings, and more es-
l)ecmﬂy n I‘lg , &S composed of a disk 12
keved to the Sjlﬂit 7, and an annulus 13
mounted upon and concentric with the disk
12 and connected for rotation therewith by
nins or keys 14.  The disk 12 18 Tormed with
recesses 15 atb di@metlimﬂy opposite points
in 1ts ‘1“}611@1’1@1V cmd these recesses are pro-
vided for the heads of screws 186, extending
moh..,,hy outward through the annulus or g
13, and entering su:ttﬁbly tapped holes 1n
blocks 17, CODSHtLtlﬂG abutments carried by
the ]}1513011 or rotor and shaped at their outer
ends or faces to engage the inner periphery
of the annuh:s o1 C&ﬁatmg 10. The opposite
ends of the abutments 17 are beveled as

shown at 18, so that the outer ends of the

abutinents are compar atively narrow, while
the faces are broad a,:ﬂu ultimately merge into
the outer periphery of the lII]g or annuius 13.
The abutments 17 are made readily remov-
able, so that they may easiiy be replaced
with new abutments when, from continued

1se, these abutments become worn, thus
avoiding the necessity ot replacing the entire

}’"‘"181301’] or rotor, or even a considerable por-
t1on thereof.
'lhe disk 1

2 1s made g hittle thinner than
the ring 13 and 1its pellphely 15 shightly
rounded In the direction of its axis of rota-
tion. This permits the disk 12 to accommo-
date 1tself to any shight inaccuracies of fitting
without bringing undue strain upon the ring
13, which latter may be made to fit the inte-
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to prevent steam leaks wit] mm the necessity
of special packing. Also the capability of
the disk 12 for slight lateral or w&bbhnﬂ

‘movement in the ring 13 compensates for
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in the shape of a truncated
'sectlon as best shown in Fig, 2.
the wide end of each 16@@88 19 opens into the

‘inner periphery of the unnulvs 10,
at 22, and the purpose of this 0*{‘501131011 will

- 22 of the slot 19, and ther
for the slot, cuttmp it off from commvmca-_'

wear of the shaft 7 in its bearings or of the
bearings with relation to the shatt.

By making the ring or annulus 13 separate
from the ¢ 151& 12 this rmg may be accurately
made and may be readily replaced when
worn. Also by making the disk 12 some-
what thinner than the ring 13 there remains
o, slight space between each face of the disk

12 cmd the corresponding walls of the inc l{)s-

ing chamber, and therefore any expansion ot
the disk 12 under the action of heat will not
bring the sald disk into engagement with the

- walls of the chambm ELI](]. any friction tha
‘might be caused theleby IS v

ided.
Formed in the inner walls of the annulus

10, at diametrically opposite points therein,

a.,le recesses 19 extending across the a_,nnuiub

in & direction par allel Wltn the axis of the
he

shalt 7 and opening into the interior of t
annulus. The recesses 19 are substantialiy
sector 1N Cross

One side of

interior of the annulus 10, while the other

side of the recess 1s remote from the interior
of the annulus 10.

The wide end of the re-
cess 1s curved on an Emis central to a cylin-
drical enlargement 20 of the narrow (,nd of
the sector, and where the remote side of bhE‘
recess joins the curved end thereof, there

formed a side extension 21, the "*wzposf._, of
which wul heremafter ..bppem The open
side of the recess is also extended along the
as shown

&lso helemaftel appear.

Within each recess 19 there is 105&1:6(1 a9

valve 23, this valve being formed of two di-
vergent 111embers or legs 94 and 25, joined at
their adjacent ends by a
lindrical continuation 26, the said legs 24 and
25 and the continuation or yoke 26 bemu all
formed in one piece.
size and shape as to fit snugly within the cy-
lindrical extension 20 of the recess 19 and the
leg 25 18 of such length as to engage at its
free end the curved WELH at the W1cle1 end of
the slot 19. The other leg 24, which consti-

tutes the outer or active leﬂ Of tﬂe valve, 1s of
such length that, in one limit of the move-

ment of the valve the free end of the leg will

engage the outer per: ipheral surface of the |

ring or annulus 13, and when the valve is in
the other extreme of its trav el, which 1s to-
ward the inner periphery of the an nulus 10,
then this leg 24 will be seated in t.
eby for

m a closure

tion with Lhe interior of the annulus 11. At
the same time the depth of the continuation.
22 of the slot 19 is such that an abutment 17

vasatantiaﬂy Cy-

‘The yolce 26 1s of such

1e ehtensmn

i ary - el Bl BT - "m omdwlll

T W

Sformed with a hub 28,

iy —

917,436

wﬂl pass by the valve and engage the outer
ACe 01" tl e said leg 24 only.
Voh A forms a suppmt for the Valve hold-

ing. it in the recess 19, but permlt’rmg a
.-,1mlted movement of the valve about the

longitudinal axis of said cylindrical yoke.

The cylindrical

70

Apphed to the face of the annulus 10 re-

mote from the member 2, 1s a plate 27,

shaft 7 axtends
ber inclosed by the annulus 10, the walls 3

and the plate 27, is rendered steam—-tlaht by
suttable packmrr 29, introduced between the

plates 27 and the couespondmg face of the
annulus 10.

Mounted upon the hub 28 1s a castma 30
having an annular channel 31 formed in one
face

ﬁ

suitable olts - The chamber 31 consti-

throucrh which the
The interior of the cham- _

The channeled face of the casting 30
‘is applied to the outer face of the plate 27,
“and the said casting is secured to the plate 27
| a.,nd the latter is secured to the annulus 10 by

80

85

tutes a (hstmbutmﬂ chamber for live steam -

entering through a suitable pipe or conduit

33, coming from a live steam supply, and in

the bottom of this chamber there may be ap-

00

plied a d1 ain-pipe 34, provided with a suit-
able valve, so that water of condensation =

may be H.lthdrawn from the d‘!al iber '-31 |

whenever necessary.

By means of a suitable cﬂa,lmel 35, 16&(11110'

to the interior of the chamber in whmh the

rotor or piston 11 is housed, the lubllcatmg

oil, or other suitable lubricant, may be sup-

‘Jlled from an oil-cup or other sultable resey-

volr 36.

95

100

The live steam chamber 31 is in communi- _

cation with the interior of the annulus 10
through two diametrically opposed ports 37,
lea ch110 into Lhe interior of the Voke 26 of the

valve ?u

Leading from ‘the steam course “etween |
the outer f&ce of the ring 13 and the inner

face of the annulus 10 are exhaust ports 38
at diametrically opposite points, and these
ports lead directly mto the ch mLe,r 9 w1thm

the member 2.

105

110

Tormed on or. mounted on the base 1, on '. |

that side of the member 2 to which the plate
or head 4 1s applied, and, if deswed n one
piece with the Ifl@fld or pla,te 4,18 another an-
nulus 39, similar to, but of gleatel internal

nulus 10..

SiZe, stmilar to the rotor 11 boused Wlthln the

annulus 10, and since the parts are the same
as those car rled by the rotor 11, except as to
‘size, they will be indicated in the drawmgs

by the same refer ence numerals.

115

| dmmeter and oTe ater breadth than the an-
erthu* the annulus 39 there is
housed a rotor 40, in all mspmts except as to

125

Applied to the end of the annulus 39 re-
mote from the head 4, is a plate 41, havinga

hub 42, through which the shaft 7 extends, .
and thls hub is provided with a lubricant-

conductm 0113,111161 48 to Whlch channel lu-

130
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bricant is supplied from & suitable cup or
reservolr 44. Mounted on the hub 42 15 a
casting 45, in one side of which there is
formed an. annular chamber 46 and the
chambered side of this casting 1s apphied to
the plate 41, the said u&StlHC’ and plate 41
being held to the annulus 30 by suitable
bolts47. P acking like the p&ﬂhmg 20 before
referred to may be interposed between the
annulus 39 and plate 41, 1f desired. Leading
from the lower portion of the chamber 46 is
an exhaust pipe 48. '

The chamber 9 1s 1n communication with
the yoke portions of the valves 23 of the an-
nulus 39 through ports 49 and the steam
course interior to the annulus 39 is in com-
munication with the chamber 46 through ap-
propriately located Fm ts 50.

If now steam unae
by the pipe 33 to the chamber 31 it will find
its way through the ports 37 into the mterior
of the valves 23 , and since the legs 24 of the
valves are longer, or present more surface to
the steam than the legs 25, these valves will
be forced outward until the free ends of the
legs 24 are in \ntimate contact with the outer
periphery of the ring 13, and the steam enters
the steam courses between the valves and
adjacent abutments 17.  The pressure of the
steamn on the live steam side of the abut-
ments 17 will impart rotative movement to
the rotor or piston 11, and this rotative
movement will continue until the abutments
17 are brought into emm@mbnt wih the
inactive side of the legs 24 of the valves 23.
The exhaust ports 38 for the sfeum COUTSe
within the annulus 10 are rmmedmiely be-
hind the valves, so that the abutments at
this point close the said exhaust ports.
The continued movement of the rotor 11 will
bring the abutment 17 mnte engagement with
the legs 24 and cause the valves to turn on
their axes, until the legs 24 are seated 1n the
extensions 22 of the recesses 19, this resulting
in the cutting off of the steam supply to the
steam-course within the annulus 10. As
soon as the outer end of the abutments 17
has p%sod the outei end of the leg 24 of a
valve 23, then the pressure of the five steam,
which 1s greater upon the leg 24 than upon

the leg 25 because of 1ts superior area, will |

immecd %tﬂly cause the valve 23 to turn in a

direction to force the outer end of the leg 24

against the beveled side 18 of the abutment
and as the abutment moves away from
the wvalve the latter will be ultimately
brought mnto engagement with the outer pe-
llphel y of the rng 13, with however no
chance for the steam to escape around the
outer end of the leg 24 of the valve, since the
differential pressure of the steam on this side
of the valve will hold 1t in intimate contact
with the outer periphery of the ring 13.
abutments 17 having now uncover red the
haust ports 38, the steatn still under consid-

O

L

1 pressure be admitted

The

———

the recess 19 is placed m communi

‘tmmz* o the engines

shown as sup phcd with a

27

erable pressure will exhaust in the chamber
9, where the pressure becomes equalized, and
this com par atively low pressure steam  passes

through the ports 49 into the valves 23 of the

engine composed of the annulus 39 and rotor
10.  After h&vmﬂ pmimm&d its work m a

manner similar to that alre cady described, the
steam finally passes into the chamber 46 and
yut through the exhaust pipes 48, either to
the atmos phnm or to a condenser.
The degree of pressure exerted by the

steanm upon the va Ives 23, urging these “‘-fclh”’{‘

into coperative positions, depal (18 upon the
1@1 tive aress of the lees 24 and 25, the area
of the active leg 24 pl”d hhmtmg. Sinee
the leg 25 of the valve moves 1 & direction
lateral to the length of the recess 19, aIT Or
steam behind the 160 25 would become pock-
eted in the recess when the valve is moved to
1ts 1na f;tnm posmop To avoid this and to
substantially balance the valve, so far as the
leg :..,J 1S col,;.ceu,mg the side e: ctension 21 of
cation
with the chamber 9 through a suitable port,
so that the steam or air behind the valve leg
25 may surge back and forth into and cut of
the chamber 9.

it will be observed that the bevel or siant
of ea Jch abutment 17 on the side approaching
the valve is longer or more gentle than the
slope of the side leavine the vaive. ‘t'his
catises a compqm‘tﬁe?v slow closing of the
valve but a guick opening of the same.

By means of the present mvention there is
provided an engine unit, capable of utitizing
steam under hlgh pl‘eSSU,I e, and then the ex-
haust from the first engine is carried mto an
intermediate chamber where the pressures of
the successive exhausts become equalized
into a comparatively uniform pressure, and
this steam under lowered pressure is carried
into another engine capable of working eili-
ciently under the steam of lower pressure,
and the energy developed by the steamn in the
Sef’*ond engime 1s transmitted to the same

shaft driven by the engine working under the
hich pressure steam. By pmpuiv DIOPOT-
, the steam which 1s s fins ally
chansted throuoh the conduit 48 will LJ.O&OI}T
approach a,umosphen@ pressure -

In order to indicate the plessure of the
steam within the chamber 9 a suitable steam-

oage 51 may be connected therewith.

Tn the foregoing descmptmn each engine is
rotor or piston hay
ing but two abutments and steam 1s admit—-
ted to the steam-course thr ough but two
valves. It will be undcrstooa; of course,
that if 1t pe desirable a
abutments and corresponding valves may be
used. Again, there are but two engine units
shown 1n the dl wings, that 1s a hig h pressure
engine and a low pressure engine w orkma to-
GGLILGI but it will be understood that a
oTen ter number of engines may be employed,

oreater number of
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. suttably gmde

4

- may be supphied initially.

} m.‘:w if desirable, be made in one piece there-
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The abutments 17 have been described as
made separate from the rings 13, but they

with., |

In the structure shown the parts of one en-
gine unit are displaced 90 degrees from those
of the other eNgINe umt, and if more than
two engine units be used then the displace-
ment of the parts will correspond thereto.
The purpose of relative displacement of the
parts 1s to msure constant torque, the engine

15 units being designed to give substan Lmlly the
erent

same POwer with the I"OSPGCUV(‘]V (11”‘

stealn pressures.
What 1s claimed 15:— |
1. In a rotary engine, a valve for admit-

ting steam to the steam cour se, ada,ptexl tobe
_clese,d LV enmgement of the I(JLJI of tire en-
oine with the valve, said valve

and constant commummtmn with the prime
steam supply and opening in response to dif-
terential live steam pressure.

2. A mtmy engine having steaim mlet
vaives each comprising two legs of unequal

length joined by a cyhlindrical vohe In con-
stant and full conlmumcatlon Wlth the live

steam supply.

- 3. A rotary engine ha‘vmf}* steam 1niet
valves each comprising two diverg cent legs of

unequal length joined by a (,ylmmma Voke

in constant and full COI‘"HHUBlCEﬂlGﬂ W 11;1] the

live steam supply.

4. In a rotary engine,
steam ports extendmﬂ across the same in a

~ direction par alle] to t e Ionﬁltudmﬂ,l a,ms of

40

the stator,said ports apprommatl 1g I saape,
N Cross sectio 1; a truncated sector, and each
having a steam inlet at one end, and a vaive
member housed in each port and movaple
into and out of the steam course of tiie engine
about an axis parallel with the 1011@1&1(1111&1

one with relation with the |
other, to utilize ‘whatever pressure of steam

.emg n full

2 stator having

917,436

ax1s of the stator, said valve COIllpllSlIlD’ two

45

legs of unequal leﬂo th joined by a cylindrical

voke forming the ]oumai support for the
vﬂlve and recelving steam at one end. =~

5. In a rotary engine, a stator having por ts‘ -
leading to the steam course of the engine,
said ports eacn communicating at one pomtj'
1aving a pas-

with a steam supply and cach b

50

sage leading thelefmm at a polnt remote

tfrom tihe opening of the said port into the

steam course, and a vaive for each port hav-

ng two Ulequaj divergent legs and a con-
ne@tmﬂ yoice for sald Jeus comcident with the
conneetwn of the port to the steam supply, |

tine valve directing the steam through it to

the steam course with the larger leg of the
valve adjacent to the steam course and the
smaller i iw separating the steain mlet to the

pmt from the other passage leading from sald

port.

(hsk and 2 “erlpheml ring apphed thereto,
he disk b(,mﬂ of less th(:ﬂness than tie

in the dir ectwn of the axis of rotation.
7. In a rotary engine, a rotor compnsmg a
70
ne dls,l{ bemo of less thickness than the ring =~ -
the (hrectmn of 11}@ axis of rotation and
having its periphery where engaging tﬂe ring

disk, and a m,npbex al Ting apphed thereto,
in

rounded in the © Same dlrectlon .
8. In arotary ewﬂne a rotor compnsmﬂ 1)

disk, and a peripheral ring applied thereto,
the disk being of less thickness than the ring

m tpe uuectmn ot the ELXIS of 1“otat10n aml

‘having 1ts periphery wheore engaging  the
rINg 1"01111(1@61 M the saimne direction, a,nd zmut—r_

ments removably secur ed to the ring.

6. In a rotary engine, a rotor compmsmg 2

1*1110 h

55

60

65

75

80

in test 1mony that 1 ciaim the foregoing as
my owln, I have hereto affixed my ﬁwnatme'-

1 the presence of two witnesses.

LAFVAYETTE HOLT
Witnesses:
Jas. M. WALKER,
F. T, CoapMAN.
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