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To all whom it may concern:
- BeitknownthatI, ROBERT M. FRYER, & citi-
zen of the United States, residing at Wash- |
ington, in the District of Columbia, have in-
5 vented certain new and useful Improvements
in Steam-Valves; and I dodeclare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable others
skilled in the art to which it appertains to.
1o make and use the same, reference being had.
to the accompanying drawings, and to the
letters of reference marked thereon, which
form a part of this specification. | |
My invention relates particularly to rotary
iz valves for steam engines, but is applicable
in part to other purposes, as will be herein-

after fully explained. |

The objects sought to be attained are—the
production cf a practically balanced rotary
20 valve; to avoid the necessity for re-boring
the valve chamber when the parts become
worn; to provide simple and efficient means
for compensating for wear and for adjusting
the valve; and to provide for the convenlent
2¢ and economical renewal of the parts subject
to wear, S
To these ends the invention consists 1n
the construction hereinafter deseribed with
reference to the acecompanying drawings
3¢ which form a part of this specification, and in
~ which— - B o
Figure 1 is a transverse section, showing
the valve in its closed position. Fig. 218 a
similar view showing the valve open, and |
35 showing different means for adjusting the
compensating devices. Fig. 3 is a similar

]

i

~ view showing a slight modification of the |.

means for balancing the valve. Fig. 4isan
end view of the valve chamber, showing the

40 crank for operating the valve. Fig. 5 is an

F

inner face view of one of the compensating |

wedges or valve seats. Fig. 6is a plan view,
partly in section, of one means for adjusting-

Rl

the compensating wedges or valve seats, and |

TFig. 7 represents a section through. an ordi-
nary stop-cock and its casing, with my com-
pensating wedges applied thereto. -

Referring to the drawings A designates the
cylindrical valve casing, and B the rotary
so valve within the same. The casing 18 pro-

vided with longitudinal steam and exhaust
ports a, a’, at substantially right angles to
each other, and one side of the valve is cut
away or flattened to form a passage between
the ports, as usual in valvesof this character. 53
The valve is mounted on an oscillating shaft .

' C, which extends longitudinally through the

valve chamber and has bearings in the ends
of the casing, thesaid bearings being slightly
eccentric to'the valve chamber.
The shaft O is rectangular in cross section,
and the valve B is formed with a longitudi-
nal groove or channel opening from the flat

6o

side to receive the shaft, the groove being of

such depth as to permit a slight rising and 63
falling movement of the valve. A tubular
spring ¢ interposed between the valve andits

| shaft sustains the valve and allows ittoyield

under pressure. | -
The valve is somewhat less in diameter 7o
than the interior of the casing, leaving an
annular space between the two for the recep-
tion of removable valve seats D.
~ As above stated, the shaft C is slightly ec-
centric to the valve chamber, the axis being 75

| beyond the center from the steam port @, so

that the annular space between the valve and

its chamber is wider at the side of the steam
port than at the side diametrically opposite,
and therefore, to fill this space the valve seats 8o
D are made in the shape of concavo-convex -
wedges, of a width to extend from the steam
port nearly around the valve, leaving an open
space d at the top to permit either or bothof
the wedges to be set forward as required to 85
tighten the valve or to take up wear.

1 show different means for effecting the ad-
justment -of the wedge shaped valve seats,
bat it is to be understood that any appro-

| priate means may be employed and that this go

feature of the invention is not limited to the
devices illustrated in the drawings.. _
~ In Figs. 2 and 6 is shown a screw toggle
comprising two T-headed parts e, ¢, having
their stems oppositely threaded, that 1s, one 95
part having a right hand, and the other a
left hand screw, the two stems being joined
Dby a sleeve f, by the rotation of which the
two members are forced apart or drawn to-

| gether after the manner of an ordinary turn- 100

-
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buckle. In the ends of the wedges D are | taken off and replaced by new ones, thus
formed sockets g each slotted through the | avoiding the necessity of renewing the entire
base, which sockets receive the heads of the | valve, and to that extent reducing the ex- 7o
toggle pieces e, the stems projecting through | pense of renewal. The body portion of the

5 the slots. When the sleeve f is turned in | valve may also be cast of ¢cheap and inferior
one direction the wedges are forced apart at | material, which, without the surface plates,
the base and upward around the valve to { would be unsuitable for the purpose.
tighten the latter,and when turned in the op- From the foregoing it will be understood %5
posite direction they are drawn together to | that when the valve becomes worn to an ex-

10 slacken the adjustment. tent to iimnpair its efficiency or proper work-

In Fig. 1, h designates a screw extending | ingallthatisnecessary torestoreittoitsorigi-
tangentially through the casing and work- | nal operative condition istoremove the plates
ing against a shoulder on the wedge. n, o—the only parts subjected to wear—and 8c

At the left of Fig. 1 areshownalug? formed | replace them with new ones, which may be

15 on the casing and an adjusting screw £ pass- | accomplished in a very short time, and at a
ing through said lug. Immediately abovethe | triflingexpense ascompared with thetimeand
lug 7is a slot 1 in the casing through which | expenseinvolved in re-boring the valve cham-
pro;]ects an armn of the wedge D. The serew | ber or replacing the entire valv 85
fc works against this arm and by turning the The plates o lieupon the convex surface of
20 Same 1n the proper direction the Wedﬂ“e is | the valve, and theirupperedges areseparated
foreced upward. It will be observed that in 8o asto leave a space between them, forming
Fig. 1 no means are shown for drawing the | between the body of the valve and theinner
“wedgesdown. Ordinarilygravityandthenat- | facesof the valve seats a chambersofapproxi- go
ural tendency of the wedges to move back- | mately the width of the flat side of the valve,
2¢ ward and work loose will be sufficient, but if | which chamber communicates pastthe endsof
found necessary any appropriate means for | the valve with thesteam port a; from which it
positively moving them backward may be em- | follows that the steam pressure on opposite
- ployed. sides of the valve is substantially equal, so 95
The principal objection heretofore urged | that the valve is held against its seats by the
30 against rotary valves is that when the paltq ‘spring ¢ alone. '
become worn to an extent to impair the effi- If the valve be made in one piece, that i ls,
cient working of the same it is necessary to | without separate or removable wear plates o,
rebore the chamber, the operation involving | the chamber s will be formed by cutting down 1co
time, trouble, and expense. This objection | or lowering the upper surface, such construc-
35 1S entirely avoided by the use of my remov- l tion effecting the same result.
able and adjustable wedge-shaped seats, Referring now to the means for firmly seat-
which as fast as the parts become worn and | ing the valve when closed i1t will be observed
loose, are set forward to take up the wear and | that the exhaust port a’, which extends 103
retighten the valve. When theseats, by con- | through the valve seat D on that side, is
4o tinued use, are worn out, they may be re- | slightly above the axis on which the valve
moved and replaced by new ones, which may | turns, and that directly opposite,in the other
be kept in stock fm use as occasion may re- | valve seat is an opening forming a chamber
quire. 1 » between the valve casing and the valve. 110
- To stilk further reduce the expense of re- | The openings in the two valve seats should
newal I facethe valve seats D with thin plates | correspond in size so that equal surfaces of -
n of steel or other suitable material. These | the valve will be exposed therethrough, and
plates may be attached in any suitable or | theyshould be directly opposite each other,—
preferred manner—preferably with screws— | both slightly above the center,—or so that a 1153
and when worn out may be taken off and re- | line passing from the center of one to the
5o placed by new ones, whereby the expense of | center of the other will pass above the axis
renewal 1s reduced to a minimum. Mani- | of rotation. --
festly the body of the faced seat is not sub- The valve is formed with a passage 7,
jected to wear and theonly part requiring re- | through it from side to side,theendsor open- 120
newal is the steel face plate. The body por- | ings of sald passage being so disposed that
¢z tion may thus be cast of any cheap and in- | when the valve is in the closed position, as
ferior material which would otherwise be un- | represented in Fig. 1, communication will
suitable for the purpose. be established between the exhaust port o

Manifestly the valve itself, as well as its | and the chamber p. This will equalize the 12;

seat, is subject to wear, and in ordinary con- | pressure on opposite sides of the. valve,

6o structions requires to be renewed or replaced | causing it to work freely and smoothly and
by a new one from time totime asit becomes | without undue friction on either side.
worn down. Suchrenewalalsoinvolvescon-| It is to be understood that the valve isnot
siderable expense and in order to avoid this, | absolutely “balanced,” but that it is held r3o
or at least to reduce the expense to a mini- | lightly against its seat by the spring ¢, this

65 mum, I provide the valve with removable sur- | being sufficient under or dinary conditions to
face plates o of steel or other suitable ma- | overcome the weight of the valve and hold it
terial, which, When they become worn may be | against its seats with an elastié or yvielding
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force sufficient to prevent jumping or * clat-
tering.” It is desirable that in 1ts opening
and closing movements the valve shall work
freely, and that when fully closed it shall be
held firmly against its seats. The first of
these GOﬂdltIODS is attained as above indi-
cated, by so proportioning the strenﬂth of the
spring ¢ that its foree shall be just su
to counterbalance the weight of the valve,
and hold it lightly in place, while the second
condltmn is attained by locating the exhaust
port ¢’ and the chamber p above the axis
of rotation, the force with whiech it is held
against its seats being proportional to the
height of said port and chamber above said
axis. Thus, when the valve is fully closed
the additional pressure incident to exhaust-
ing the steam will firmly seat the valve. In
0ther words, the partial vacuum resulting
from the exhaustion will exert alifting force
upon the valve, which force, being exerted in

- radial directions from the axis of rotation
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through the centers of the exhaust port and
the chamber p, will have a tendency to lift

and hold the valve against its seats, the lift- |

ing force so exerted bemo* propmtlonal tothe
height of the port a’ and chamber p above
the center of the valve,—greater as the size
of the radial angle is reduced, and less as 1t
is increased. |

Instead of forming the chamber p in the
valve seat D as shown in Figs. 1 and 2, I may
form it in the valve,as shown at 7’ in Flt, 3,
the result being the same in either case.

It is common to interpose Sprmﬂ's between
the valve and theshaft on which it is mounted,
and I do not therefore claim this feature
broadly as being of my invention. Hereto-
fore flat springs “have been used in this con-
nection, but I use a cylindrical spring formed

by bending a sheet of spring meial into cy- |

lindrical or tubular form, leaving preferably

an open space between the edges to permit }

compression by external pregssure. The edges
may, however, overlap each other, but I pre-
fer the construction shown, for the reason
that friction between the overlappmw edgesis
avolded.

The spring is placed between the valve and |

its shaft, and has seats in rounded channels-
formed in the respective parts, the said seats
corresponding in radius with that of the outer
surface of th_e spring. The spring thus acts
also asa “key” to hold the valve in its proper
position and to prevent lateral movement of
the valve on the shaft and to prevent unnec-

" essary friction between the two.

60

65

I prefer the cylindrical form of Spring

shown, but it is to be understood that other

forms may be used if preferred, the key ac-
tion being the essential feature.

It is to be understood that I show and de-
scribe herein merely a preferred construction,
and that the cetails of construction may be
modified and varied without departing from
the spirit of the invention. I therefore de-

ficient

sire to have my claims so construed as to in-
clude all mere modifications capable of pro-

ducing the same results in substantially the

same way. .As above indicated, certain fea-
tures of my invention are adapted to be ap-
plied to other purposes than those hereinbe-

the compensating wedges D which are shown
in Fig. 7 in connectlon with an ordinary stop

cock B’ eccentrically located in its casing A’. -
When the cock becomes worn by contmued |

use the wedges are set forward by any ap-

propriate means, as above described, to ‘take

up the wear and tighten the parts.
An important advantafre inctdent to the

use of the steel face plates n, o, is that sharp

odges are secured which give a more perfect

-actlon than the rough ragged edges of the

coarser materials usua,lly emploved in the
construction of valves; and a further ad-
vantage incident to the use of my adjustable
valve seats is that the two ends of said seats
may be independently adjusted to bring the
sides of the ports into exact alignment mth

the edges of the valve to secure the instan-

taneous opening and closing of the valve

i throughout its entire length; or, if desired,

one end may be set in advanee of the other.
to secure a progressive Openlnﬂ' and closing
of the valve.

Having thus described my 1nvent10n 1
claim—

1. In a valve of the character desecribed the-

combination of the c¢ylindrical casing, the ro-
tary valve therein eccentric to its ehamber,
and the compensating wedges movable in a
circumferential direction between the valve
and the walls of the chamber. :

- 2. In a valve of the character described the
combination of the cylindrical casing, the ro-
tary valve therein eccentric to its chamber,

70

fore described. 'This has special reference to
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the compensating wedges movable in a cir-

cumferential direction between the valve and
the walls of its chamber, and means for ad-

justing said wedges.
3. In a rotary valve the combination with

the valve casing and the valve therein, of
movable valve seats adapted to be a,djusted
circumferentially to compensate for wear.

4. In a rotary valve the combination with

'the valve casing and the valve therein, of ad-

justable valve seats provided with separa,ble
face plates adapted to be removed and re-
placed.

5. In a rotary valve the combination with
the valve casing and the valve therein, of ad-
justable valve seats within the casing, and
means for independently adjusting said seats
at either end.

6. In a rotary valve the combination with
the valve casing provided with steam and ex-
haust ports in angular relation to each other,
the rotary valve therein, a chamber between
the valve and its casing on the side opposite
the exhaust port, and a communicating pas-
gsage arranged to connect said chamber with

11Q
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the exhaust port when the valveisclosed, the [.-whereby the wedges are adjusted back and

sald chamber being sn located 1elatwely to

the exhaust port that a straight line between

the two will pass above the axisof the valve.

7. In a rotary valve the combination with
the valve casing provided with steam and ex-
haust ports, the rotary valve therein,a cham-
ber between the valve and its casing on the
side opposite the exhaust port, and a com-
municating passage through the valve to con-
nect said chamber with the exhaust port when
the valve is closed,said chamber being so lo-
cated relatively to the exhaust port that a
straight line between the two willpass above
the axis of the valve.

8. The combination with the valve casing
the valve therein, and the compensatlnfr
wedges, of the means for adjusting said
wedges, the same comprising the connecting
pieces e, ¢, connected with the wedges and
provlded with oppositely threaded btemq, and

the nut or sleeve connecting said stems, |
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forth, substantlally as shown and desecribed.
9. In a rotary valve the combination of the
casing, the valve therein adapted tobe moved

' in a radial direection, a spring to hold the valve

to its seat,and means for applying avacuum
pressure throufrh the exhaust port, when the
latter 1s clesed to assist the spring in sus-
taining the Va,lve

10. The combination of the Iectanwulm
shaft C,the grooved valve B mounted thereon,
the tubular spring c interposed between the
shaft and the valve, the spring being seated
in channels formed in the respective parts
and corresponding in radius with the external
diameter of the spring.

In testimony whereof I affix my signature in

presence of two witnesses.

ROBT. M. FRYER.

Witnesses:
D. B. GALLATIN,
LEOPOLD ARND.
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