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UNITED STATES

PaTENT OFFICE.

JOIIN W. NITCI—IER, OF GALESBURG, ILLINOIS.

STEAM=-ENGINE.

SPECIFICATION forming part of Letters Patent No, 561,603, dated June 9, 18986.
Application filed October 24,1893, Serial No, 489,011, (No model.)

To all whom it may concern:

Be it known that I, JoEN W. \IITCHER a
citizen of the United Stateq residing at Gales-
burg, in the county of Knox and State of Illi-
nois, hzwe invented certain new and useful
Improvements in Steam-Engines, of which
the following is a specification.

My invention relates to improvements in
steam-engines.

The invention in its main feature consists
in a steam-cylinder located within and con-
centric with the steam-chest and provided
with a single annular space or opening at
each end, and each of which serves both as
an inlet and outlet port for the passage of
steam.

The invention further consists in annular
valves located in the annular space between
the steam-chest and cylinder and each adapt-
ed to open the adjacent single annular space
on one side as a steam-induction port and
on its other side as a steam-exhaust port and
to close it; and it further consists in im-
provements in the construction of the valves,
in improved intermediate connections be-
tween the valves, in improved means for
actuating the valves, and in other features
evolved in carrying out the main features of
my improvements, and which.other features
consistin novel constructions, novel organi-
zations of parts, and novel combinations of
parts, the operation of which parts as con-
structed, as organized, and as combined are
hereinafter fully desonbed, and the novel
combinations of which are expressed in the
claims forming part of this specification,

Mechanism embodying the preferred con-
structive forms of and showing the mutual
relationship and combination of the parts
forming the subject-matter of my improve-
ments is illustrated in the accompanying
drawings, in which—

IFigure. 11is a sectional elevation of the cyl-
inder, steam-chest, and adjacent parts in the
line 1 1 in TFig. 2; Fig. 2, a sectional eleva-
tion in the line 2 2 in Fig. 1; Fig. 3, a sec-
tional elevation in the line3 8 in Fig. 1; Fig.
4, an enlarged detail of the parts shown at
the upper left-hand eorner of Fig. 1; Fig. 5,
an enlarged sectional elevation of one of the
annular valves and the adjacent ends of a
valve-connectingrod and a valve-stem,partly

in section; Fig. 6, an elevation of one of the
frame-rings of one of the ring-valves; Fig. 7,
a sectional plan in the line 7 7 in Fig. 3;
Fig. 8, a perspective showing the adjacent
ends of two of the arc-shaped sections of one
of the inside valve packing-rings in their
united positions; Fig. 9, a perspective of the
same parts shown at Fig. 8, but shown sepa-
rated; Fig. 10, a central sectional elevation
lengthwise of Fig. 8or inline 10 10 in Fig.
11, showing also in sectional elevation a frag-
mental part of the frame-ring e; Fig. 11, a
sectional elevation in line 11 11 in Fig. 10;
Fig. 12, a perspective showing the adjacent
ends of two of the arc-shaped sections of one
of the outside valve packing-rings in their
united positions; Fig. 138, a perspective of
the same parts shown at Fig. 12, but shown
separated; Fig. 14, a plan of the parts shown
at Fig. 8, seen from below.

The steam-cylinder A is concentric with
the steam-chest B, which incloses it circum-
ferentially thereof and is preferably held and
fixed in position within the steam-chest by
means of ribs a, which are cast integral with
the outer wall or casing b of the steam-chest
and outer wall or casing o' of the cylinder,
which also forms the inner wall of the steam-
chest. The ribs ¢ preferably do not extend
the entire length of the cylinder, but at short
distances thereon, as shown at Figs. 1 and 7,
to provide for free passage of steam around
the outer side of and mid-length portion and
ends of the steam-cylinder. The heads C C'
are fixed to the steam-chest by bolts ¢*. Each
head C ¢’ has an inwardly-projecting cylin-
drical part ¢®, which is somewhat less in di-
ameter than the outer diameter of the cylin-
der A and is serew-threaded to receive a ring
or annular shaped valve-seat D, which is cor-
respondingly screw-threaded, so that by re-
volving it on the part ¢® it may be moved
lengthwise thereof.

The outer surface of each valve-seat D is
of same diameter as the outer surface of the

adjacent end of the cylinder A, and these sur-

faces of the ring-shaped or annular valve-
seats D and the outer surfaces of the adja-
cent ends of the cylinder A are planed and
fitted as seats for the ring-shaped or annular
valves E, hereinafter described.

The cylinder A is located with respect to
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the heads C C' in such manner that while each
end of the eylinder is a short distance from
the adjacent projecting part c® of a head, so
as to leave an annular space or opening be-
tween each end of the cylinder and the adja-
cent part ¢ to form an annular steam-port o?
at each end of the cylinder, the heads C C’
at the same time serve as heads for the cyl-
inder A.

It will be evident that other means than
the ribs ¢ may be used for securing the ¢yl-
inder in place within the steam-chest, such
as bolts, rivets, or other devices, to secure the
walls or casings «' and b to each other, and
that the cylinder may be secured in place
within the steam-chest by alone fixing it with
bolts or otherwise to the same cylinder-heads
C ¢ which are fixed to and form the heads
or ends of the steam-chest, and thus dispense
with any connection between the walls or
casings ¢’ and D, and I do not limit my broad
claim in this eonnection to any specific way
in which the cylinder and steam-chest are
secured to each other, as different interme-
diate means may be used for such purpose,
and I consider the scope of my invention in
this respect as covering any organization of
the steam-cylinder and steam-chest in which
the cylinder is located in and concentrically
with or approximately concentric with the
steam-chest and in which a single annular or
approximately annular opening at each end
of the cylinder serves as a steam inlet and
outlet port.

The base’ G may bs cast integral with the
steam-chest or be fixed thereto otherwise, if
preferred. The base G has a steam-chamber
g, and at each end of the chamber ¢ is a steam-
way ¢', which communicates with the adja-
cent annular space b’ between each annular
valve E and the adjacent head C or C', as the

“case may be. Theexhaust-steam is delivered

to the chamber g and escapes therefrom
through the aperture ¢* to any suitable pipe
or place. (Not shown.)

Steam may be admitted to the steam-chest
or annular interspace Detween the walls ¢
and b at any desirable place suitable. A pre-
ferred place is through the base G by a port
g%, the wall ¢ of which is preferably integral
with the base G.

An annular or ring-shaped valve E encir-
cles each end of the cylinder A, each of which
valves eomprises in its composite structure
frame-rings ¢ and ¢, which are unbroken or
complete rings. The ring e (see Figs. 4 and
5) has an annular recess ¢ in itsouter surface
for the reception and retention of the annu-
lar outer packing-ring ¢, which seats against
the wall b, and has an annular recess e* for
the reception and retention of the annular
packing-ring ¢® The ring e has also apertures
or holes ¢ ¢" laterally therethrough, for pur-
poses hereinafter deseribed. The ring e’ (see
Figs. 4 and 5) fits against one side of thering
e, and projects past the recesses e® and et in
the ring ¢, to aid in retaining the packing-
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rings €* e’ in place, and has apertures or holes
therethrough to coincide with the holes & ¢
in the ring e, and holes ¢°, for purposes here-
inafter described.

The packing-rings ¢® ¢° are composed of
are-shaped sections, each ring preferably of
three sections or parts. The ends of the arc-
shaped sections of the inner packing-ring €°
are made to ‘““break joint,” as shown at Figs.
8,9, 10, 11, and 14, which figures show the ad-
jacent end parts of two of the three sections
of which the ring is composed. The one
end of each section has a recess e!”in one
side, and a part ¢!, which projects endwise
and outwardly from its other side, (see Fig.
9,) and the other end of each section has a
raised part e, which projects outwardly over
its end, and a part e'® at one side, which pro-
jects beyond its end and is formed as shown
at same figure. When the ends of the sec-
tions are brought together, (see Figs. 8, 10,
11,and 14,) the part e overlaps the adjacent
end of the other section, the part ¢!® seats in
therecess ¢l and the part e overlaps one side
of the adjacent end of the other section and
extends outwardly and fits against one side
of the part e®*. The arc-shaped sections of
the packing-ring ¢® are of such lengths that
when seated on the frame-ring e there is a
short space e!* between their ends, as shown
at Figs. 10 and 14, which permits the are-
shaped sections to adjust themselves to the
valve-seats as said sections and valve-seats
wear in use. The adjacent ends of the arc-
shaped sections, constructed as described,
will permit said sections to have such end-
long automatic adjustment as the packing-
rings and valve-seats become worn and will,
in all such adjustments, prevent the passage
of steam through the valve, in an evident
manner.

The shoulder ¢'® of the frame-ring efits into
the angle €, formed in each part e, (see
Figs. 8 and 11,) and thus fits snugly against
the packing-ring sections at their joints and
at all parts of the ring on the same side there-
of, and which parts are in line, as shown by
the dot line thereon at Fig. 8. The ends of
the arc-shaped sections of the outer packing-
ring ¢® are also made to break joint, as shown
at Figs. 12 and 13, which figures show two of
the adjacent end parts of said sections. The
one end of each section, as shown best at
Fig. 13, has a part ¢® projecting from its end,
and also outwardly from its outer side, and
the other end of each section has a part ¢!
projecting from its end. When the ends of
the are-shaped sections are brought together,
as shown at Fig. 12, the part e overlaps the
adjacent end of the other section, and the
part e® overlaps the side of the adjacent sec-
tion. The are-shaped sections of the pack-
ing-ring e®are also of such lengths that when
seated on the frame-ring e there is a short
space ¢!’ between their ends, as shown at Fig.
12, by means of which the are-shaped sections
may be more easily seated and fitted to the
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ring e than if said sections abutted each other
closelyat their ends. The overlapping ends
of the arc-shaped sections, as described and
shown, render them steam-tight, as they sep-
arateslightly to fit snugly to their seat against
the wall b of the steam-chest as the packing-
ring and its seat become worn in use. To
each section of the packing-ring &° is one or
more holes ¢ (see Fig. 5) through the frame-
ring ¢, which holes admit steam to force the
sections over against the opposite wall of the
recess ¢® and outwardly against the wall b,
which forms the seat for said packing-ring.

Toeach section of the packing-ring ¢° is one
or more holes ¢’ through the frame-ring ¢, (see
Tig. 5,) which admit steam to force the sec-
tions of the packing-ring €° over against the
opposite wall of the recess ¢* and outward to
its seat the wall 5. When the valves K are
in place, that side of each packing-ring é&°
which is to the left hand, as shown at Fig. 11,
is toward the adjacent end of the steam-chest
or exhaust side of the valve. The frame-
rings e and ¢' and the packing-rings ¢® ¢° are

preferably cast-iron, but any other suitable

or preferred metal may be used.

The piston H may be of any ordinary kind
or construction, and the piston-rod 7 slides
through an ordinarystuffing-box #'inthe head
C, and is provided at its outer end with a

- eross-head A%, which slides on ordinary guides
2 fel
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ported by a frame-bar 72

I#, and -is pivotally connected with an ordi-
nary connecting-rod 74, that extends to the
crank.

At the points diametrically opposite to each
other the two valves E are connected by two
rods I, (see Figs. 5 and 7,) which are prefer-
ably hollow and are screw-threaded each at
both of its ends, the one end with a right-
hand thread and the other end with a left-
These screw-threaded ends
enter the holes e®in the valve-ringseande’, as
shown. Valve-actuatingrodsJ pass through
the stuffing-boxes or valve-rod guides j in the
head C, and are screwed one into the adja-
cent hollow end of each valve-connecting rod
I. (SeeFig.5.) Theouterendsof the valve-
rods J pass through guides ', which are sup-
Each valve-rod J
is in two parts, united by a turn-buckle 73,
by means of which said valve-rods may be

“shortened orlengthened to shorten or length-

en the travel of the-valves E, and to shorten
or lengthen the lap or lead of said valves in
an evident manner, and as may be desired.
The valve-rods J are connected by a yoke

J% which is pivotally connected with an ordi-

nary engine rocker-arm K by a connecting-
rod %'

Midway between the valve-connecting rods
I or at the upper side of the steam-chest the
valves I are connected by a hollow connect-
ing-rod T', (see Figs. 1 and 4,) which is screw-
threaded in opposite directions at its ends
where it enters and screws into the holes ¢
in the valve frame-rings e and ¢' of each valve

E. A valve-seat-adjusting rod L extends:

through the hollow rod I' and is journaled at

its ends which project beyond the ends of .

the rod I' in suitable bearings in the heads
C C'. One end of the adjusting-rod L ex-
tends through the head C, and has a hand-
wheel [ on its outer end.

Within the steam-chest and adjacent to
each head C C' a pinion I’ is fixed upon the
adjusting-rod L, the teeth of which pinions
" intermesh with teeth on the respective
valve-seats D. The adjusting-rod L fits
loosely within the hollow rod I, so that it
can be rotated by means of the hand-wheel ]
without affecting the rod I'. The two valve-
seats D are oppositely screw-threaded, so that
when the adjusting-rod L is rotated in one
direction to revolve one valve-seat D and
thereby adjust it to cover or diminish the
size of the adjacent steam-port ¢* the other
valve D will be simultaneously revolved and
move in an opposite direction to cover or di-
minish the size of its adjacent steam-port a2,
and when the adjusting-rod Lisrotated in an
opposite direction to that last referred to the
valve-seats D will be revolved in an opposite
direction to that last referred to, and will be
simultaneously moved in opposite directions
or each toward its adjacent end of thesteam-
chest, and each in a direction to open or in-
crease the size of the opening of its adjacent
steam-port a2

It will be evident that by the adjustments
of the valves D, hereinbefore described, and
for enlarging or diminishing the sizes of the
port-openings ¢? on the exhaust sides of the
valves E, that by means of the variation of
the exhaust thereby obtained, the variation of
the expansion may be controlled.. The more
that the ports «? are closed by the valve-geats
D the later the exhaust and release and
greater the expansion, and the less they are
closed the quicker the exhaust and release
and less the expansion.

Diametrically opposite the rod I' is a rod
I?, which is preferably hollow and which is
oppositely screw-threaded at its ends which
screw into the valve frame-rings e ¢’. (See
Fig. 1.)

By rofation of the valve-connecting rods I,
I, T, and I? the valves B can be adjusted to-
ward or from each other, as desired, and thus
in an evident manner ean the lap and lead of
these valves be adjusted, as desired, and in
an evident manner that need not be herein
described. It will also be evident that the
valves E can be adjusted on their connecting-
rods I, I, I', and I® in such positions relatively
to the ports a® that they will not have any lap
on their exhaust sides, and thereby adapt the
engine for high speed. In fact they may be
so adjusted as to have clearance on their ex-
haust sides. - It will also be evident that the
valves E, being properly adjusted on their
connecting-rods by adjustment of the valve-
seats D, some lap may be given to the valves
E on their exhaust sides, or the valve-seats

70

75

8o

85

Qo

95

100

105

110

115

120

125

130

D may be adjusted so that there will not be



10

15

20

25

30

35

40

45

50

6o

63

4 561,603

any lap of the valves B on their exhaust sides,
and the engine be therebyadapted, by adjust-
ments of the valve-seats D, for high or low
speed, as preferred.

The valves E may, if preferred, be con-
structed otherwise than as I have shown and
described, as annular valves of a different
structural organization may be used with all
the main features of my improvements and
may be adjustably connected with each other,
as I have shown and described.

My improvements hereinbefore described
can be used with stationary engines, locomo-
tive-engines, or other engines.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. In an engine, the comWirfation*substan-

‘tially as hereinbefore described, with a com-

bined steam chest and cylinder, comprising
in its composite structure, an annular steam-
chest, a steam-cylinder located within the
steam-chest,and asingle annular port or open-
ing at each end of the cylinder, of annular
or ring-shaped valves seated: in the steam-
chest and which encirele or surround the cyl-
inder and seats for said valves adapted to be
adjusted to regulate the size of said ports.

2. In an engine, the combination substan-
tially as hereinbefore described, with a com-
bined steam chest and cylinder, comprising
in its composite structure, an annular steam-
chest, a steam - cylinder located within the
steam-chest, and asingle annular port or open-
ing at each end of the eylinder, of annular

or ring-shaped valves seated in the annular

steam-chest, and which encircle or surround
the cylinder, rods connecting said valves
whereby their movements are made to be si-
multaneous and seats for said valves adapted
to beadjusted to regulate the size of said ports.

3. In an engine, the combination substan-
tially as hereinbefore described, with a com-
bined steam chest and cylinder, comprising
in its composite structure, an annular steam-
chest, a steam-cylinder located within the
steam-chest, and an annular port or opening
at each end of the cylinder, of annular or
ring-shaped valves seated in the annular
steam-chest and which encircle or surround
the cylinder, rods adjustably connecting said
valves, whereby their distance apart and re-
lation to the steam-ports may be adjusted,
and theirmovementsmadeto besimultaneous
and seats for said valves adapted to be ad-
justed to regulate the size of said ports.

4. An annular or ring-shaped valve, com-
prisinginits composite structure,ring-shaped
frame-rings,ase,e’, and apacking-ring formed
of arc-shaped sections, each section having
on one end a recess ¢!’ and projecting part
ell; and on its other end projecting parts ¢'?, '3,
the part ¢'® adapted to fit the recess e, sub-
stantially as and for the purpose described.

5. In an engine, the combination substan-
tially as hereinbefore described, with a com-
bined steam chest and cylinder, comprising

in its composite strueture, an annular steam-
chest, a steam-cylinder located within the
steam-chest, an annular port or opening at
each end of the cylinder, annular or ring-
shaped valves seated in the annular steam-
chest and which encircle or surround the cyl-
inder, rods connecting said valves and seats
for said valvesadapted to be adjusted to regu-
late the size of said ports, of valve-operating
rods connected with the annular valves and
extended outwardly through the steam-chest
and cylinder-head, and their outer ends con-
nected by suitable valve-gear with the rocker-
arm which operates them.

6. In an engine, the combination substan-
tially as hereinbefore described, with a com-
bined steam chest and cylinder, comprising
in 1ts composite structure, an annular steam-
chest, a steam-ecylinder located within the
steam-chest, an annular port or opening at
each end of the cylinder, annular or ring-
shaped valves seated in the annular steam-
chest and which encirele or surround the cyl-
inder, rods connecting said valves and seats
for said valves adapted to be adjusted to regu-
late the size of said ports, of valve-operating
rods adjustable in length, and valve-gear con-
necting said adjustable valve-rods with the
engine rocker-shaft.

7. In an engine, the combination substan-
tially as hereinbefore described, with a com-
bined steam chest and cylinder, comprising
in its composite structure an annular steam-
chest, a steam-cylinder located within the
steam-chest,annular ports or openingsat each
end of the cylinder, of an annular or ring-
shaped valve-seat adjustably mounted, to in-
crease or diminish the capacity of the steam-
ports.

8. In an engine, the combination substan-
tially as hereinbefore described, with a com-
bined steam chest and cylinder comprising
in its composite structure an annular steam-
chest, a steam - cylinder located within the
steam-chest,annular ports or openingsat each
end of the ecylinder, annular valves connected
by a hollow rod, and an adjustable annular
or ring-shaped valve-seat, a rod, as I, extend-
ing through the steam-chest, and provided
with pinions which gear with, for the purpose
of adjusting the ring-shaped valve-seats.

9. In an engine, the combination of the an-
nular steam-chest, the cylinder fixed therein,
the connected annular valves, a hollow valve-
connecting rod, as I, a rod as L extending
through the steam-chest and through the hol-
lowrod I', and provided with pinions I, which
gear with for the purpose of adjusting said
valve-seat, substantially as described.

10. Inan engine, the combination of the an-
nular steam-chest, the cylinder fixed therein,
thesteam-ports,the connected annular valves,
the annular valve-seat and its adjusting-rod,
valve-rods and actuating valve-gear, piston,
piston-rod and actuating mechanism, sub-
stantially as described.

11. In a steam-engine, the combination of
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an annular steam-chest, a steam-cylinder lo-
cated within the chest, heads for the chest
adapted to form heads for the cylinder and
spaced from the cylindertoform annularports
at the ends of the cylinder, annular or ring-
shaped valves for said ports, annular valve-
seats forsaid valves having a screw-threaded
engagement with said heads, and means for
adjusting the seats from without the chest to
regulate the size of the ports, substantially
as described. |

12. In a steam-engine, the combination of
an annular steam-chest, a steam-cylinder lo-
cated within the chest, heads for the chest
having portions extending within the chest
and forming heads for the cylinder, spaced
from the ends of the cylinder to form annu-

lar ports at the ends of the latter, annular or
ring-shaped valves for said ports, annular
valve -seats for the valves, having screw-
threaded engagement with said inwardly-ex-
tending portions of the heads, and having on
their peripheries gear-teeth, a shaft mounted
in the chest-heads, and pinion on said shaft
intermeshing with said gear-teeth for simul-
taneously shifting said valve-seatstoregulate
the size of the annular ports, substantially
as described.
In testimony whereof I affix my signature
in presence of two witnesses.
‘ JOHN W. NITCHER.

Witnesses:

ForRrEST F. COOKE,

H. M. RICHARDS,
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