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UntTED STATES PATENT Qrrice.

LESLIE A. COOPER, OF SPRINGFIELD, MASSACHUS IS, ASSIGNOR OF 6y

THIRD TO ALVAIL II. SABIN, OF NEW YORK, N. V.

ROTARY CUT-OFF VALVE.

SPECIFICATION forming part of Letters Patent No. 655,608, dated August 7, 1900,
Application flled October 27,1899, Serial No, 734,903, (No model.)

Lo nd? 1elone it g concern:

Beitknownthat ], LESLIE A. COOPER, aciti-
zenofthe United States of Awmerica, and aresi-
dentof Springfield, inthe county of ampden
and State of Massachusetts, have invented
certain new and useful Improvements in Ro-
tary Cut-O Vaives and Governing Mechan-
ism Therefor, of which the following is a full,
clear, and exact deseription.

This invention relates to anim proved gov-
erning-valve for engines, the same having
been designed more especially for rotary
steam-engines of the concentric-piston and
rotary-abutment type.

The invention more particularly relates to
valve and automatie governing appliancesin
combination therewith to serve under normal
ruuning conditions of the engine to vary at
cach rotation of the valve the area of the
steam-inlet-portopening,so that at each aycle
or working stroke or impulse of the engine
there will be the greater freedom of steam-ad-
mission into the steam chamber or eylinder
at the initial portion of the working cyele or
stroke, the steam-ingress lessening  toward
the end ¢f the cvein or period in which the
entering stearm is aciive to drive the piston
inits working direction, and, furthermore, sc
that when a centrifugal force is developed in
the governing appliance by an excessive run-
ning of the engine ‘Lo rotary valve will have
its position varied to lessen the normal maxi-
mum of uncovered inlet-port opening or in
extreme cases to entirely close the same.

An important object of the invention is to
include in the governor and valve mechanism
means whereby the position of the valve in
relation te the steam-inlet port or poris may
be regulaed to give, as desired, a greater or
lessened maximum initial uncovered port
area, as circumstances may render desirable,
and another object is to so adapt the means
for adjusting the governor-controlled valve
thatthe valve may be most easily and quickly
adjusted while the engine is running.

Another object of the invention is to pro-
vide valve appliances constructed with rela-
tion to double ports both continued in a eom-
mon uniting steam-passage which opens into
the steam-chamber of the engine, so that the

i on Fig. 2 indicates the
t section Fig, 2 is taken. F

valveis. at all tiimes subject to an equilibrium
of steam-pressures, and thus iv will have a
perfectly-balanced rotary motion without lia-
bility of being pressed harder agaiast oneside
of the casing within which it rotates than
against another. In theaccomplishment of
this object the wearing of the valve will he
reduced to a minimum, and whatever slight
wear does result from protracted use of {ho
engine will be uniform at all parts of the pe-
riphery of the valve and the internsl wali
of the eylindrical chamber in which it i3 ro-
tationally fitted; and another ohjectof the In-
vention is to so construct the novel meeian-
ism that it will be sosimple and practical nud
efficient as to be of unusnal desirability for
utilization on engines of various types.

The invention consists in the combinations
and arrangements of parts and devices angd
the construction of eertain of the parts, ali

substantially as hereinafter described,and set

forth in the elaims, )

The valve and governing mechanism in ity
preferred form is illustrated in the accom pa-
nying drawings, in which-—

Figure 1is in part a sids eievation of a -
tary-piston steam-engine and in part a s~
tional longitudinal view through the portion
of the easing in which is comprised the valve
and governing mechanism and adjusting de-
vices therefor. Fig. 2 is a vertical cross-sec-
tion on line 2 2, Fig. 1. The section-line 1 1
plane on which the

Fig. 3 is a perspsc-
tive view of the valve. TFig.4isa purspective
view of the valve constructed in a somewhat-
modified form.

In the drawings, a represents the steam-in-
let passage, which opens into the top or side
portion of the cylindrical chamber O, which
isformed in a part of the engine-casing or hol-
low body A,which comprises the iwo partially-
cylindrical spaces A% and A, in which the ro-
tary piston p on the piston-shaft B and the
rotary abutment D on the sbutment-shaft G
are provided. Within the wall constituting
the boundary of the chamber & is the passage
d, the terminals of which constitute the ports
d*d?opening atopposite orsuitabl y-separated
peints into the said chamber b, while leading
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from said chamber is the opening or passage
? which constitutes the inlet-port for the

‘steam-chamber I within the engine-casing.

Grepresents the controlling-valve, the same
tonsisting of an annular body of a size exter:
nally to fit and to move longitudinally along
the innér wall of the'said eylindrical chamber
b. This valve has a rotary and also endwise
motion imparted thereto by means herein-
after described. Theend portion of the valve
is constructed with the two half-helixes f f,
arranged as shown in Fig. 3, and the valve is
adjusted adjacent the ports d? d?, somewhat
as shown in Fig. 1. The steam entering the
chamber & will pass out through the ports
d® d* with a gréater or less freédom, according
to the rotational position of the said valve
G—that is to say, when this valve has such
a position in its turning that the less promi-
nent portions of the half-helixes at-the end
are, next to the ports ¢* d?, a greater portion
of the port area, if not the whole thereof, will
be uncovered by the valve and open for the
admission of steam thereinto than when the
valve has Deen so much farther turned as to
bring the endwise prominent portions of the
half-helixes opposite the ports, and of course
it will be apparent that the valve may be so
moved endwise as to give a greater or less
normal maximum of open-port area, or when
the valve is excessively bodily moved to the
leftward, as viewed in Fig. 1, the ports may
be cavered and closed by tle portion of the
valve not penetrated by the end helixesdur-
ing the entire rotation of the valve.

The prineipal object of providing two ports
?, arranged in separaticn and corresnond-
ingly providing the end edge. of the valve
with two half-helixes (instead of providing
one port and one helix at the end of the valve
which might extend entirely around the lat-
ter) is to insuve opposite outlets of the steam,
so that there will be an avoidance of pres-

sure which would preponderate at one side

of the valve to crowd it against the wall of
its casing, and thereby result in a very hard
running and extensive wearing of the valve
and the adjacent wall of the casing.

The'rotary motion is imparted to the valve
by means which do not interfere with its end-
wise automatic motions as imparted thereto
by the certrifugal governor G.

The vzive has the internal spider-support-
ing hube, by which it is secured to the valve
rod or stem ¢, which extends longitudinally
withinn the chamber b, one end of the said
stem playing through the axially-bored end
head 10 for said chamber b, while the other
enc of the stem enters the sleeve or holiow
hub 12, provided with the extension -shaft
13, which passes through the other end head
11 of the said easing . The said shaft 13

as thereon the gear 14, which, through the
intermediate gear 15, is'in mesh with the pin-
ton 16 on the rotary abutment-shaft C, which
olary abutment-shaft is, through its gear17,
Iriven by the gear 18 and caused to have its

motion in unison with the gear 18, The pin-
ion or small gear-wheel 16 being half the di-
ameter of the gear-wheel 14 on the shiaft 13
causes the shaft 13 to rotate onece to two ro-
tations of the retary abutment-shaft and of
the piston-shaft, and the connection between
the shaft 13 and the valve is insured by the
two longitudinally-extending studs or dowels-
19 19, which project from the flange or exten-

-sion 20 of the said part 12 and which engage
. the spider-arm €2,

Therotary motions of the
shaft 13.and bub 12 impart corresponding ro-
tary motions to the valve and its stem, the
one end of the latter being journaled within
the hub 12, and yet it is plain that the valve
can have independent endwise motions.

The valve-stem has atitsend portjon which
is projected outwardly beyond the - casing-
head 10 the fixed collar 22, having the ears
23 and suitably therebeyond the sleeve 24,
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through which the extremity of the valve- ‘

stem is passed and relatively to which it is un-
secured. : .

25 25 are the governor balls or weights hav-
ing the toggle-like arms or links 26 26, where-
by they are connected to the ear-pieces of
both the collar 22 and the sleeve 2L. Between
the sleeve and thecollar isthe spiral spring 27.

The centrifugal governor J is inclosed with-
in the globular or other suitably-formed cas-
ing 4, having hollow hub-like opposite exten-
sions ¢* and %%, the one, 2, being internally
threaded and screw engaging the threaded
extremity at the outer end of the closing plug
or-head 10 for the aforesaid chamberd. The
opposite hab-like end of the globular casing

is internally screw-threaded, receiving there- .

in the externally-serew-threaded sleeve 28,
in which the sleeve 94 of the governor is ro-
tatably ‘iuted, but eonstrained against end-
wise motion. ’ o

The sleeve 24 has the flange 29, which rests
on the seat 30 at the base or inner end of the
threaded opening, formed axially within the
outer end of the plug, in which serews the ex-
ternally-threaded sleeve or thimble 32, hav-
ing the central aperture 83 to permit the end
play of the valve-stem g. :

34 represents the supplemental shell or cas-

‘ing held by the coupling 35 at the end of the-

hubbed portion 42 of the governor-inelosing
case 7, and through the end hub 31 of the said
casing-section 34 is screw-engaged the thread-
ed shaft or screw 35, which is constracted

with a polygonal or any suitable form of héad,"

whereby to easily tura it. ‘ :

The inner kerfed end of the screw 35 re-
ceives therein the flat block or blade 36, which
also similarly engages in the kerfed end of
the sleeve 32, so that when the said serew 35
is turned it, threading through the part 31,
will cause an endwise motion of the screw-
united parts 28 and 32, which constitute an
adjustable journal for the rotatable sleeve 24
of the centrifugal governor.

Steam admitted through the pipe ¢ into the
chamber b will pass out of the ports @ @ to-
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the conuceling-passuge « in common thereto
and through the inlet-port ¥ of the cylinder
or pressurc chaniber I’ and drive the piston-
wing around. The valve rotating onee to
every two cycles of the piston-wing will in
every half-rotation thereof, (it being assumed
that-the valve is properly adjusted relatively
tothepiston-wing,) immediately the most lon-
gitudinally-extended portion of the inclines

1o fhave passed the porls d® d? insure the most
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unrestricted passage of the steam into the en-
gine-chamberPat the instant the piston-wing
passes the inlet-port d? and as the piston-
wing revolves in the continuation of the ecir-
cular stroke thereof the steam-ingress into
theengine-chamber will be lessened, and such
ingress will be the least or will be momenta-
rily discontinued while the piston - wing is
passing from the exhaust-port (indicated at
m) arotnd past the inlet-port d3. This in-
sures that while the wing is passing from the
exhaust around to a position past the inlet-
port, there will be an avoidance of a revers-
ing pressure against the piston, and, further-
more, there will be a Ilessened liability or
a prevention of the steam entering the en-
gine-chamber P being dissipated, without ac-

tion on the piston, by passing through the ex-

haust-port in the time of the passage of the |

wing fromsaidlatter portarcund toihe steam-
inlet port, and the valve opening to the maxi-
mum and then gradually lessening the area
of the cpenings of the said ports d2 42 also es-
tablishes the conditions for the most ofiiciant
as well as econonrical action of the steam for
expansive nse in the engine-chamber against
the wing, )

Althorgh in Fig. 2 the valve is
with | eft-hand extremity to th
the le ind end of the ports @,

undessicod that the rotary motions of .
ning pavisJdeveloping a centrifugal act

the g eener will cause, under normal runmn!
condiinng of the engine, the valve to have
a posi somewhat farther endwise tn the
Teftward than that indieated, sc {hat there

G105

may bLe an absolute cut off of the steam at
per stage in cach cyele of the piston-

the pr
wing.

Exc
tomatic ‘ Lo tion of the valve
as to derive the cutt of the steam from
entrance into the engine-chamber or the re-
striction of its entrance ilicreinto in ‘such
manner as to reéstablish the normal running
conditions.

It will be manifest that the nosition of the
valve may be adjusted louwyt udinally inde-
pehdently of the automatic regitlating move-
ments thereof as imparted fhereto by the
governor. Thismaybe done byloosening the

lock-nut 40 and turning the scres o5, which

insures also the corresponding to rring of the
screw-united paris 28 and 5 rotataniy con-
nected with which and constrained for snd-
wise movement therewith is ihe sleeve o4 of

the governor; the endwise mc.ion of the fov-
ernor-sleeve will, through the gevernor-arms
or links, correspondingly endwise move ihe
other governor-sleeve 2¢, which is pinned to
the valve-stem, and will thereby similarly
move the valve. The valve G baing con-
structed with an opening leading through it
from end to end insures that it will always
remain in an eéquilibrium of the steam-pres-
sure within the valve-chamber b, and thus
the valve is relieved of having any end thrust
imparted thereto by the steam, whereby the
delicacy of its controlling action,as explained,
will be affected, and the valve constructed
as shown is relieved of the liability of having
steam-pressure brought against it in any di-
rection, whereby it would be crowded to cre-
ate friction against any part of the wall of
the chambers in which it is located.

The valve shown in Figs. 1 and 3 is con-
strueted inthe preferred form when employed
in an engine of the general class indicated,
but of a compound or double-expansion type,
for under ordinary running conditions it is
not considered essential or preferable to ab-
solutely cut off the steam at the latter pars
of the stroke, for tho reason that the incom-
ing steam entering the primary chamber ag
the interval in which the piston-wing is pass-
ing from the exhaust-port around by the in-
let-port if permitted 1o freely pass out of the
exhaust-port for the primary chamber will
only have the effect to augment the pressure
in the secondary steam-chamber of the en-
gine, and this valve of the preferred form
shown in Fig. 3 is therefore especially appli-
cable in the componnd rotary engine whiel,
forms the subject-matter of an application
for patent filed by me simultancously here-
with under Serial No. 734,902; but where tle
engine of the rotary-abutment and concen-
tric-piston class comprise but a single stenm-
pressure or steam-expansion chamber and in
order to assure the positive cut-off in Lhe in-
terval during which the piston-wing is pass-
ing from the exhaust-port m aronnd past the
inlet-port d® I prefer to provide the valve
witha longitudinal projection £, correspond-

| ing to each port /%% leading inte the valve-
. chamber, which projection has a wiish sufi-

cient to elose the inlet-port adjacent {h whicl
it has its location in the stated i1nierval irn-
tervening between the exhausting and the
next intake of steam. .

Having thus deseribed my invension. whut
I claim, and desire to secure by Lellers i?ai
ent, is— ’

1. Thecombination withacylindriesl b
ber having a steam-inlet and & port lead <
therefrom, of a valve rotatally fitted in saic
chamber and endwise adjusiable tierein,
havingaeylindrieal peripheryaud eonstruct-
ed at its end which is adjaccot the said port
with portions which at different nlaces
around the valve have diffcrent degrees of
iongitudinal extension, non-automatic moenns
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which is accessible for operation at the exte-
rior of the apparatus for longitudinally ad-
Justing, and means for rotating the said valve.

2. Thecombination with a eylindrieal cham-
ber having a steam-inlet, and a port lead-
ing therefrom, of a valve rotatably fitted in
said chamber and endwise movable therein,
having a eylindrical periphery and con-
structed at its end which is adjacent the said
port with portions which at different places
around the valve have different degrees of
longitudinal extension, non-automatic means
for longitudinally adjusting said valve, for

giving it any given normal relation to said-

port which non-automatic means is accessible
for manual operation at the exterior of the
apparatus, an automatic governing device op-

erating to change the position longitudinally-

of said valve, and means for rotating the said
valve and the governing device which codp-
crates therewith.

3. The combination with aeylindrical cham-
ber having a steam-inlet, and a port leading
therefrom, of an externally-cylindrical valve
rotatably fitted and endwise movable in said
chamber, non-automatic means for longitu-
dinally ad justing said valve for giving it any
desired normal relution to said port, an auto-
matic centrifugal governing device operative
to change the position longitudinally of said
valve, and means for rotating said valve and
said governing device. ‘

4. The combination with the valve-cham-
ber b baving an inlet—openixlg, and having a
port as d?, of the valve rotatably mounted in
said chamber and having its end formed with
portions which at different points around it

have varied degrees of endwise extension and-

provided with an axial stem fitted to move
endwise, a centrifugal governor arranged
about ‘and also connected with said stem,
means for endwise adjusting and restraining
initsadjustment said valve-stem, and means
for rotating said valve and its stem and the
therewith-connected governor.

5. The combination with the valve-cham-
ber D having an inlet-opening and a port d?

leading outwardly therefrom, of the valve-

having its end constructed inclined and op-
erating adjacent said port ¢ and comprising
a valve-stem with which codperates a cen-
triful governor, a rotatable part, having aro-
tating engagement with the valve, and rela-
tive to which the valve may independently
longitudinally move, and means for rotating
said rotatable part,substantially as deseribed.

6. The combination with the valve:cham-
ber b having an inlet-opening and port d?, of
the valve-having its end formed inclined and
operating adjacent said port, and comprising
a valve-stem with which cooperates a eylin-
drical governor, the rotatable shaft 13 with

-which is anifed the sleeve-section 12 having
radially - located endwise-extending projec-.
“tions 19 engaging to rotate and endwise mov-

able relatively to the valve, and means for

50

55

6.0

65

rotating the said shaft 13, substantially as

described.

7. The combination with the chamber b
having the inlet-port and one or more outlet-
ports, and having closing appliances in its

70

opposite ends, of the valve G having the stem :

g projecting to play endwise through the one
end-closing wall of said chamber, the inclos-
ing devicezand the governor therein having
a tonnection with the valve-stem and having
the sleeve 24 provided with the shoulder 35,
the screw-united parts 28 and 32 in which the
governor-sleeve has a shoulder engageméent
whereby it may rotate independently of, but
move in unison Witll said serew-united parts,

devices for imparting a longitudinal adjust-
parts, and

ing motion to said screw-united
means for rotating the valve.

Signed by me at Springfield, Massachusetts, .

this 23d day of October, 1899.
LESLIE -A. COOPER.
Witnesses: .
WM. 8. BELLOWS,
M. A. CAMPBELL.

75

8o

8s



