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1o all whom it may concermn.:

Be it known that I, BENJAMIN IF. FITCH, a
citizen of the United States, residing at La
Crosse, in the county of La Crosse and State
of Wisconsin, have invented certain new and
useful Improvements in Valves and Valve-
Gear for Steam-Engines; and I do declare
the following to be a full, clear, and exact
description of the invention, such as will en-

able others skilled in the art to which it ap-
pertains to make and use the same, reference-

being had to the accompanying drawings, and

to the-ﬁgures of reference marked thereon,

which form a part of this specification.
This invention relates to improvements in

the construction and operation of cut-off

valves and valve-gear for steam- -engines; and

it consists, { enera]ly, in the coustruetwn and
arrangement of the valve and cut-off and the

means employed for operating the same, in
the reversing-gear, and in the means em-
ployed for producing and maintaining a con-
stant equilibrium between load and steam-
pressure, and for maintaining a uniform ex-
haust, regardless of the point of cut-off. The
various pomts of 1nvention Wlll be hereinaf-
ter more specifically set forth.

The invention 18 especially adapted for
working steam expansively on high rotative

speed engines, and the objects to be attained

are a greater economy in the use of steam by
obviating back-pressure, by obtaining com-

plete expansion up to the end of the btmke,

and the instant relief of the steam when its
work is completed, relieving the engine from
the losses occasioned by e.;mly le:fbd eompl eS-
sion, and back-pressure.

Othe1 objects of the invention are to ob-
automatic cut-
off, which is so connected with and operated
by a centrifugal governor upon the band-

wheel as to produce and maintain a constant

equilibrium between load and steam-pressure
by varying the point of cut-off according to
the work to be aecomphshed |

" The invention is illustrated in the ACCOM-
panymn‘ drawings, in which— |

ligure 1 represents a general plan view of
the operative parts of an engine, showing the
relation thereto of the several featm es con-
stituting my improvement; Iig. 2, a central

chest; Fig. 3, a perspective view of the face
of the valve; IFig. 4,a similar view of the back
of the same; Fig. 5, a cross-section of the
valve-chest, showing the construction of the
cut-off slide and the mode of operation of the
same and the valve; Fig. 6, a modification of
the cut-off slide; F1 7 a detall of the pack-
ing-ring cloqmﬂ‘ the ;|omt between the bal-
an ce—c,olumn of the valve and the valve-chest
Cover; F:g 3, a cross-sectional view through
the elank-shaft showing the mode of oper&t-
ing the variable automatw cut-off by means
of the centrifugal governor upon. the band-

i wheel; Fig 9, a Slmllcu view 1n the opposite

dir ectlon showmﬂ the arrangement of the
spring eonneetlon “hetween the band and fly-

wheel; Fig. 10, a detail of the reversing-gear,
and Flﬂ' 11 & modlﬁcatmn of the same.

lee characters designate ‘corresponding
parts in all of the ﬁqules

The valve 1s of rotary class, and its con-
struction and 1ts operation are as follows:

1 represents the valve-seat of circular form,

having a central exhaust-port and two oppo-
site steam -ports 3 3.

The valve, a face view of which is shown
1n IFig. 3, is provided with three segmental
steam - ports 4 4 and the same number of
segmental exhaust-spaces 5 5, separated from
thesteam-ports bymeansof radialdiaphragms
or port-coverings 6 6. The ports and exhaust-
spaces alternate, and are so located that the
centers of portand exhaust are diametrically
opposite. In order to give as great an ex-
haust-space as possible, and thus to permit
the instant release of the steam at the com-
pletion of the stroke of the piston, the port-
coverings are brought closely up to the edge
of the ports, are of sufficient width to close
the ports in the valve-seat, and the remain-
ing space is left for'the exhaust-steam. To
afford still further relief, and especially for
the purpose of increasing the area of the
smallest part of the exhaust-space—that is,
the point nearest the central exhaust-opening
1n the valve—the port-coverings are cored or
chambered underneath their fﬁLceS as shown
in Ifig. 3, thereby greatly increasing the ex-
lmust-spa,ee and permitting instant relief of
the steam at the completion of the stroke.
Back-pressure is by this means wholly obvi-

1011U*Itudmal section of the valves and valve- 1 ated.
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From the back of the valve extends the
steam balance-column 7, which is of as great a
circumference as po&SIble within the li mits of
the steam-ports 4. In order to give a still
orealer circumference to the outer edrre of the
column and to provide a more perfect balmme
the outer portion of the column 1is flared or
extended in any convenient manner, as shown
at 8, so as not to interfere with the free pas-
sage of the steam through the ports. The
oute1 end of the column eﬁ:tends nearly to the

valve-chest cover, and the joint at this point
is closed by means of an expansion packing-
ring 10, hereinafter to be described. Thecol-
umn, f01 convenience in mechanical construc-
tion maybe formed separately from the body
of the valve and united thereto by means of

bolts 11, passing through a flange 12, formed

at the base thereof, :a;ud thence 1nt0 the body
of the valve.

I have provided for the use of a variable cut-
off, adjustable either automatically or by use
The form of the slide em-
ployed is different in the two cases.

The construction of the automatically-ad-
justable cut-off is as follows: The circular.cut-
off slide is located in the channel formed be-
tween the rear of the valve and the extended
portion of the column. This consists of an
annular plate 13, fitting closely around the

column and seated against the back of the

valve. The enlargement of the balance-col-
umn has the further use, in addition to that
mentioned, of forming a guard against the
unseating of the cut-off, as shown. The cut-
off is provided with three segmental steam-
openings 14, corresponding 1n relative posi-
tion with the valve-ports and of a width suited
to the point in the stroke at which the cut-off
is to take place to allow the admission of
steam from zero up to any point within a half
inch of the completion of the stroke. The
periphery of the slide is provided with cogs,
by means of which it is continuously 10tated
as hereinafter stated.

In place of the automatie cut-off described
a variable cut-off adjustable by hand may be

used. This consists of an annular plate dif-

fering from the one heretofore described in
having two steam-openings located diametri-
cally opposite each other.
of adjustment there are formed at any con-

venient point upon the rear of the slide two

55

60

parallel lips or bosses 44, having upright in-
ner shoulders, between which is adapted to
move an eccentric or crank-arm 45, mounted
upon a spindle 46, passing through the head
of the valve-chest and attached to an adjust-
able hand-lever outside. The mmovement of
the spindle by means of the lever causes. the

“ecrank-arm or eccentric to bear against one

or the other of the two bosses, and thus ro-
tates the slide a short distance in either di-
rection,allowing steam to beadmitted through
the valve for a longer or shorter period, as
may be desired. This form of cut-off slide is

For the purpose.

453,173

and with the reversing-gear herein described.

It is readily adjustable at all times, whether

under steam-pressure or not.

The rear of the valve against which the
cut-off slide is seated is chambered between

the ports, as shown at 15, leaving sufficient of

the body of the valve around its inner and
outer circumference and the edges of the ports
toform a steam-tight seat for the cut-off slide.
The object of this space is to afford a relief
for the steam carried along within the ports
of the slide to prevent the forcing apart of
the slide and valve, and for the same pur-
pose the slide is provided with perfomtlom
16 between the ports.

The valve i1s operated by means of a spin-
dle or stem 17 in operative connection with the
crank-shaft, the stem being provided at its in-
ner extremity with a notched flange 18, with
which noteh engages a lug 19, formed upon
the interior circumference of the valve-col-
umn; or the flange may be provided with lugs
adapted to fit corresponding notches formed
in the interior of the column. It will thus be
seen that the valve is not rigid upon its stem,
but is allowed to have a vibratory motion
thereupon to allow for any irregularities
caused by wear or the Imperfect setting of
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the spindle with reference to the valve-seat.

The pressure of the steam within the chest
causes the valve to remain always perfectly
seated, and the stem affords no hinderance
thereto. At the same time this arrangement

‘allows a telescoping movement of the valve

with reference to the spindle to take up any
decrease of thicknessin the bodyof the valve
occasioned by wear.

A steam-tight joint is effected between the
balance-column and the cover of the steam-
chest by means of the expansion packing-ring
10 before mentioned. 'This consists of aring
having an inner circumference to fit the outer
edge of the balance-column, and is divided at
one point in its circumference, which division
is protected by an angular covering 20, se-
cured to the ring at one side of the division
and overlapping the other extremity for some
distance. Suitable pins 21 prevent the slip-
ping of the same longitudinally upon the col-
umn, but allow the latter and the ring to turn
fleely with reference to each other e*ﬁicept for
a portion of the circumference covered by the
angular covering 20, the position of the pins
bemﬂ' such as to engage with the ends of the
same to prevent a complete revolution. This
arrangement permitsa telescoping movement
of the ring and column with reference to each
other to take up the wear upon the face of
the valve and the outer surface of the ring.
The face of the ring is seated against the
valve-chest cover .:1[1(1 is kept in place against
the same by the pressure of the 5team It
will be seen that there is no wear upon the
outer or inner circuinference of the rving, but
only upon its flat face, and therefore the wear
to which it is subjected does not in any man-

- prox‘-’lded for use with a throttling-governor { nerimpair its efficiency, as in the case of rings

100

105

11O

115

I20

125

130




453,173

for a similar pmpose in which the wear is

- upon theouter orinner circumference, chang-

10
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~and a similar gear 98 upon the crank-shatft.

40
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ing the size of the same without at the same
tlme wearing or changing the curve of the
sectmn-covel ing wamst Whmh the ring rests,
whereby a space is left between the £w0 parts
of the ring, causing leakage. It is to be un-
derstood that the division of the ring is not
for the purpose of taking up wear, but solely
for the purpose of allowing for the expansion
and contraction of the metal occasioned by
changes of temperature.

- The valveis rotated by mea}n-s of its spindle

having miter-gear connection with the crank-
shaft. Means are provided in connection
with thereversing-gear hereinafter described,
whereby the valve is caused to rotate at one-
third the speed of the crank-shaft, 1n order to
bring the ports of the valve to register with
the steam-openings at the proper intervals.
This may be accomplished by means of reduc-
ing-gears in case the reversing-gear of the

form desecribed is not employed.

The cut-off slide 1s rotated in the opposite
direction from the valve by means of a pin-
ion in mesh with the cogs formed upon the

periphery thereof, as previously described..

The means employed for forming the connec-
tion between the cut-off slide and the band-

wheel upon the erank-shaft are such that the
closing of the steam-passage through the valve
takes place earlierorlaterinthestroke,accord-
ing to the load upon- theband-wheel.

KFrom
the shaft 22, carrying the gear 23 in mesh with

‘the cut-off slide and connected therewith by

suitable miter-gears 24and 25,isashaft26,run-
ning to the ci ank-'%haft wﬂ;h ‘which it 15 also
gonneeted by a bevel-ﬂ'ear 27 on theline-shaft

The gear 238 18 looseupon the ecrank-shaft and

isconnected with the band-wheel 29 by means-

of a-centrifugal governor of the class known
as the ‘Fﬂy-wheel governor,” the weighfed
arms 30 of which are connected with a pinion
31, integral with the miter-gear 28 by means
of meks 32, pivotally connected with the free
end of said arms.
erated by the revolution of the band- wheel
acting through the weighted arms of the ﬂ'OV-
ernor in the 01d111a1y manner, causes the m1i-
ter-gear 28 to turn earlier in the stroke than
the bandwheel and bymeans of the connec-
tion heretofore described between the said
gear and the cut-off slide, thelatter is caused
to act earlier in the stroke, thereby decreas-
ing the quantity of steam admitted to the cyl-
inder and diminishing the average pressure.
In the same manner by a decrease of the cen-

trifugal force caused by a slower movement

of the band-wheel the springs 35 act upon the
weighted arms of the governor, and by the
same connection with the cut-off cause the

~latter to operate later in the stroke, giving a

corresponding average increase of pressure.

The cut-off valve 1s thus seen to be entirely

automatic and variable  according to the

strain upon the band-wheel.

The centrifugal force gen-

provement consists in the means employed
for controlling the action of the cut-off in
such a manner as to produce aconstant equi-
librium between the load upon the band-wheel
and the pressure of the steam. The band-
wheel heretofore described is also loose upon
the erank-shaft, but 18 moved substantially
in unison therewith by means of spring con-
nection between the same and the fiy-wheel
84, which is fixed to the shaif. o opposite
arms of the fly-wheel 84 are secured at one

extremity heavy coiled springs 35, the other

end of each of which 1s secured to the band-
wheel at substantially the same radial dis-
tance from the axis of revolution. Suitable
supports 386, having a curved surface whose
center of curvature is the axis, retain the
springs in such a position that the line of
strain is always substantially perpendicular

to the radii of the two wheels.

Theaction of the spring connection just de-
scribed is to allow the band-wheel to travel
earlier orlater in the stroke than the fly-wheel
aceording to the load, an excess of load caus-
ing it to travel later than the fly-wheel, while

a lightening of the load allows 1t to travel

earlier than the fly-wheel. 'The spring con-
nection, moreover,and the governor negative
each other, and the result 1s that as the load
increases steam is admitted to the cylinder
through a greater portionof thestroke, there-
byincreasing the average pressure, and as the

load diminishes steam is admitted during a

shorter portion of the stroke, decreasing the
average pressure. A constant equilibrium is

thus preserved between load and pressure,
| thereby greatly 1increasing the economy and

efficiency of the engine.

Another feature of invention consists in
the construction and arrangement of the re-
versing-gear, which may be either operated
by hand or arranged to work automatically.
This is located upon the shaft by which the
valveisrotated. Thisshaft isdivided atany
convenient point, and upon the driven shaft
or the section toward the valve is mounted
an internal gear 37, and upon the end of the
other shaft or drive section an external spur-
gear 38 of smaller diameter, and between the
two and meshing with both a third gear 39,
mounted 1n bearings 1pon a hand—lever 40,
pivotally mounted upon the shaft carrying
the gear 38,50 as to turn freely thereon. By
means of the gear 3§ motion is transmitted
from one section of the shaft to the other at
a reduced rate of speed. The relative size of
the gears is such that the movement of the
driven section.is reduced to one-third the
speed of the drive-section. By moving the
hand-lever 40 through a certain are the gear
39 mounted thereon travels part way E:Ll()lllild
the gear 38 and also the internal gear 37, but
at the same time moves the. lattel thmunh a
somewhat greater arc than that traversed by
the lever, as clearly shown in Fig. 10,thereby
moving the valve. By moving the valve

A further.im- l throuoh such an are that the relative position
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thedriven shafts.

thereby reversing the engine.
may be arranged to work automatically in the

of 1ts ports and exhaust-spaces is reversed,

which 1, in the construction shown, about
one-sixth of a cirele, it 1s evident that the

port of the cylinder, thus reversing the mo-
tion of the engine. The action of the re-
versed movement of the shaft is to retain the
hand-lever against the stop 41, by which its
movement is limited atthe proper point.
‘Forrendering the reversing-gear automatic
it 18 only necessary to provide spring-stops
42 to retain the hand-lever at its extreme po-
sition at the opposite extremity of the arc

from that which it would naturally assume

from the movement of the drive-shaft upon
which it is mounted. In this method of use
the setting of the valve with reference to the

spindle is reversed. DBy releasing the spring- -

stop the lever 1s moved by the motion of its

shaft to the opposite extremity of the are,

thereby reversing the valve automatically.
As a modification of the reversing-gear 1

-may use the arrangement shown in Fig. 11,

consisting of differential gearing, a small gear
50 on the drive-shaft being in mesh with a
large gear on an independent swing-shaft 51,
moving in bearings upon arms mounted piv-
otally upon the same axis as the drive and
| Upon the said swing-shaft
1s mounted a small gear 52 of the same size
as the one upon the drive-shaft and in mesh
with a larger gear 53 upon the driven shaft
of the same size as that upon the swing-shaft.
The relative proportions of the several gears
are such that the driven shaft rotates at one-
third the speed of the drive-shaft. By swing-
ing the arms carrying the independent shaft
upon their pivotal points the same result is ob-
tained asin the device previously deseribed—
thatis tosay, the valve moving with the driven
shaftis so rotated as toreverse the relative po-
sitions of the steam-ports and exhaust-spaces,
| This device

same manner as heretofore deseribed in con-
nection with the other device.

‘The action of the governor in connection
with the cut-off slide may Dbe indefinitely
compounded, if desired. One wheel carry-
ing a centrifugal governor may be fixed to
a, shaft in operatwe connection with the
crank-shaft, said governor operating a spur-
gear mounted upon a loose sleeve upon the
shaft, and a second wheel carrying a similar
governor, mounted upon the sleeve, the sec-
ond governor being in operative connection
with a spur-gear in mesh with a gear upon
the shaft operating the cut-off.” This com-
pound movement will be readily nnderstood
from the description of the operation of the
single governor heretofore described, and

therefore 1t is not set out in detail or illus-
trated in the drawings.

I claim as my invention—

1. A rotaryvalve for steam-engines, having
a series of segmental inlet-ports and exhaust-
spaceés alternating therewith and so arranged

| a port

453,173

that a port and an exhaust-space are dia-

metrically opposite, cylinder-port coverings

close up to the edges of the port and of
slightly greater width than the ports, the an-
gular dimensions of ports, port-coverings, and
exhaust-bpaces having such relation to each

other that a cylinder-port 1s opened to an ex-

haust-space slightly in advance of the open-
ing of the opposite live-steam port, whereby
ealmust takes place slightly in advance of
taking steam and one exhaust opens simul-
taneously with the closing of the other, sub-
stantially as specified. |

2. Arotary valve for steam-engines, having

a series of steam-inlet ports and exhaust-

$o

spaces alternating therewith, so arranged that

a port and an exhaust-spaceare diametrically
opposite, the relative angular dimension of
ports and exhaust-spaces being such that the
distance between the corresponding edges of
t and the opposite exhaust-space 1is
slightly less than one hundred and eighty de-
agrees, substantially as specified, whereby the

00

exhaust takes place slightly in advance of

taking steam.

3. A rotary valve for steam- -engines, having
a series of
exhaust - spaces alternating therewith, and
so arranged that the outer line of a port and
an exhaust-space are diametrically opposite,
and the relative angular dimensions of port
and exhaust space being such that the dis-
tance between the corresponding edges of a
port and the opposite exhaust-space is Sll ohtly
less than onehundred and eighty den‘rees, sub-
stantially as specified, whereby the exhaust-
space 18 opened slightly in advance of the
closing of the opposite port.

4. A rotary valve for steam-engines, having
a series of segmental steam-inlet ports and ex-
haust - spaces alternating therewith, and so
arranged that the outer line of a port and.an
exhaust-space are diametrically opposite, cyl-
inder-port coverings between said valve-ports
and e’fcha,ust-spaces of slightly greater width
than said ports, and the a,nﬂ'ular distance be-
tween the corresponding edges of a port and
the opposite exhaust-space being slightly less
than one hundred and eighty degrees, where-
by one port is closed slightly in advance of
the opening of the opposite port, while the ex-
haust continues up to the end of the stroke,
substantially as specified.

5. A rotary valve for steam-engines, having
a series of segmental steam-inlet ports and ex-

haust-spaces alternating therewith and lead-.

ing to a central exhaust-passage, the portion
of the body of the valve separating each two
adjacent ports, and exhaust-spaces being
chambered underneaththe port—covermwupon
the exhaust side, leaving only a thin wall for
the inlet-ports ccmtmuous with the port-cov-
erings, substantially as described, whereby
the entire space upon the face of the valve,
except that necessary for the ports, walls
thereof, and port-coverings, is included in the
exhaust-space.

segmental steam-inlet ports mld'
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A rotary valve for steam-engines, having
semnental steam-inlet ports and a b&l&nce—
column arising from the back of the valve
inside the inner edges of said ports, the said
column having its outer part of larﬂerdmme-

ter than the %ald inner part and secured

thereto by means of an inwardly-projecting
annular flange, substantially as specified,

whereby a Seat for the cut-off slide is formed
between the extended portion of said column !

cmd the back of the valve.

. A rotary valve for steam-engines, having
seo*mental steam - inlet ports and exhaust.
spaces, steam balance-column integral with or

secured to the back of the Valve, a spindle

adapted to rotate by means of suitable con-

neetion with the erank-shaft, a flange formed

upon or secured to the end of said spindle
and loosely fitting the interior of said column,
and lugs formed upon said column or ﬂa,nn'e
and adapted to engage with a c,mresnondmu*
notch upon the other of said parts, the said
lugs and notches being so disposed as to lie

ont of d1ametrlea11y-0pp051te positions, sub-

stantially as and for the purpose herein spem-
fied.

8. In combination with a rotary valve hav-

ing steam balance-column integral with or se-
eured to the back of the same, a single expan-
sion packing-ring surrounding the outer edge
of said column, adapted to seat against the
valve-chest cover and to rotate with said col-

umn and valve, whereby a steam-tight joint

18 formed by the pressure of the steam be-

tween the column and cover, and the wear

upon the ring isconfined toits plane face and
in the direction of its length, equal wear. be-
ing thus secured upon all parts of the ring,
substantially as specified.

9. Arotary valve for steam-engines, having
segmental steam-ports, and a cut-off slide
seated against the back of the valve, having
segmentdl steam-passages adapted to 1*90'18’5@1*

with said ports,the back of thg valve between |

sald ports being chambered or hollowed out,
substantially as sand forthe purpose spemﬁed
10. In combination with a rotary valve for
steam-engines, havmg a series of segmental
steam- ports a cut-o . disk having ports adapt-
ed to register with said valve- ports and seated
against the back of the valve, cogs upon the
pempller} of said cut-off disk, a pinion in mesh
therewith, and operative connection between
sald pinion and the crank-shaft, substantially
as described, for continuously rotating said
cut-off in a direction contrary to that of the
valve. | |
11. In combination with a rotary valve hav-
ing a series of segmental steam-ports, a cut-off

dlsk having Senmental openings adapted to

- register wit_h' said valve-ports, and provided

with cogs uponits periphery, a pinion in mesh

therewith, a wheel upon the crank-shaft loose

with reference thereto within certain limits,
but rotating substantially in unison there-
with, operative connection between said loose
wheel and said pinion, and a centrifugal gov-

o

2

| ernor controlling the rotation of said loose

wheel with reference to the rotation of the
crank-shaft, substantially as and for the pur- 7o
pose herein specified.

12. In combination with a rotary valve and
cut-oft slide and a loose cogged wheel upon
the crank-shaft in operative connection with
the said cut-off slide, a band-wheel mounted 7
upon the crank- sha,ft carrying a centrifugal
governor connected with said comwheel and
adapted to control the rotation of the latter
relatively to the band-wheel, a fly-wheel fixed
upon the crank-shaft, and a spring connection &o
between said fly and band wheels, substan-
tially as and for the purpose specified.

15. In combination with a rotary valve and
cut-oif slide and a loose cog-wheel upon the
crank-shaft in operative connection with said 8 5
cut-off slide, a band-wheel mounted upon the
crank-shaft, carrying a centrifugal governov

(1

connected with sald cog-wheel and adapted to

control the rotation of the same relatively to
the band - wheel, a fly-wheel fixed upon the go
crank-shaft, springs having their opposite ex-
tremities attached to the fly and band wheels,
respectively, at substantially the same dis-
tance from the axis, and curved supports for
sald springs attached to said fly-wheel, sub- g3
stantially as specified, and for the purpose
herein set forth.

14. In combination with a rotary valve for
steam-engines, having segmental steam-ports
and exhanst-spaces, a spindle for operating 100
sald valve,adivided shaft,one sectionof which

181n operative connection with the crank-shaft

and the other with the valve, an externalgear
upon the drive-section,an internal gear upon
the driven section, a pinion in mesh with said ros
Internal and external gears,and a lever upon
which said pinion is mounted, the said lever
being pivoted in the axis of said shafts, sub-
stantially as specified, whereby by the swing-
ing movement of said lever and pinion the 110
driven shaft is rotated and the relative posi-
tion of the valve-ports and exhaust-openings
is reversed. |

15. In combination with a rotary valve for
steam-engines, having segmental steam-ports 115
and exhaust-()pemnws a spmdle for operating
said valve,adivided shaft,one section of which
1S 1n operative connection with the crank-
shaft and the other with the valve-spindle, an
external gearuponthe extremity of thedrive- 120
section, an internal gear upon the extremity
of the driven section, a pinion in mesh with
sald internal and external gears, a lever upon
which said pinion 1s mounted, the said lever
being pivoted in the axis of said shafts, and 123
spring-stops forretaining the said iever at the
proper limits for 1‘eversinw against the motion
of the reversed movement of the drive-shaft,
whereby by the release of the stopsthe opera-

tion of reversing is automatically effected. 130

16. Tn combination with a rotary valve hav-
Iing segmental steam-ports and exhaust-open-
ings, a circular cut-off slide havingsegmental
steant-openings adapted to register with said
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ports, and connections between sald eunt-off
slide and the erank-shaftof theengine, where-
by the same is caused to rotate continuously
in a contrary direction to that of the valve,
substantially as and for the purpose herein
specified. | |

17. In combination with a rotary valve hav-
ing steam balance-column integral with or se-
cured to the back of the same, an expansion
packing-ring surrounding the outer edge of
said column and adapted to seat against the
back of the valve-chest cover and rotate with
said column and valve, the said packing-ring
consisting of a single metallic ring divided at

one point and having an annular flange se-
cured to onc of theendsthusformed and over-
lapping the joint upon the two outer sides of
the ring, substantially as specified, whereby
expansion and contraction of the body of the
ring are allowed, while a steam-tight joint is
maintained.

In testimony whereof I affix my signaturein
presence of two witnesses. |

- | BENJAMIN . FI'TCH.
Witnesses: |

W. L. CROSBY,

C. . MILLER.
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