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To all whom it may conceriv:

Be 1t known that I, JAMES D. GRAY a citi-
zen of the United States of America, 1‘931{:1111&
at Arlington, in the county of Aletandrm

5 and State of Vi irginia, have invented certain
new and useful ImproVementS in Automatic
rovernor and Cut-Off-Valve Gears, of which
the following is a specification, reference be-
ing had thermu to the qccon‘lpanymw draw-

10 Ings.
| My invention relates to that class of auto-
matic-governors and cut-offs designed to regi-
late the admission of steam or other impon-
derable agent in such a manner as to render
15 the rate of the engine constant through all
the variations of the resistance to be over-
come, and designed also toso admitthe steam
at such times during the quartering of the
stroke as will best develop the efﬁ.eieney ol
20 the engine.

My 111?611131011 has for 1its object the adop-
tion of means simple and compact in form
and moderate as to its cost of construetion
which will equalize the variations in magni-

25 tude undergone by the driving-couple in its
stroke, which is faecomphbhed by gradually
cuttlnn‘ off the steam as the driving-couple
advances toward one of the pomts of 1ts
least efficiency—viz., at the end of the stroke

3o of the piston—and upon arrival at said point
entirely closing the initial entrance, and as
the driving Couple recedes from said point
gradually opening said initial entrance until

“upon the arrival of the driving-couple at the

35 quarter-stroke of the piston, or the point of
its greatest magnitude or efficiency, the in-
itial entrance 1s entirely-opened, admitting
the full pressure or head of steam.

My invention consists In a reciprocating

40 rod which reciprocates loosely through a con-
necting rod or arm, which latter has its other
extremity secured by means hereinafter de-
seribed to the valve-stem or eccentric-rod of
an engine. Saidrod hasoneof its ends formed
into a rack, which engages with a pinion se-
cured to the shaft, w]nch actuates the valve

admitting the steam to the steam-chest. In-
terposed are two spiral springs coiled about
the reciprocating rod between a weight or
weights and the connecting rod or arm se-
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welght or weights fraveling or riding in
guides. The two coiled springs may be in-
creased in resiliency by means of right-and-
left-hand screws. I also, when found neces- 55
sary, employ a hydraulic cylinder provided
with a delivery-pipe connecting or opening
communication between the two ends of the
cylinder, the. piston-head of said cylinder
being connected to the reciprocating rod.
The admission-vaive consists of a valve-
seat, preferably flat in form, provided with
screw-threads on its periphery, which mesh
with screw-threads cut 1n a projection cast
with the casing, said seat describing or form- 63
ing the half of a cirele, the other half of

60

which 1s open for the entrance of the steam.

The valve-face 1s also formed flat and consti-
tutes slightly more than the half of a circle,
providing a lap, which forms a tight joint. 7o
The valve—shaft to which the faee 18 rigidly -
secured, passes looqe,ly through the seat and
impinges against the point Of an adjusting
thumb-%crew

The accompanying drawings repr esent a 75

convenient ari fmﬂement of pm*ts attached

to a stationary engine, anymn out theobject
of my 1nvention.

Figure 1 represents a ‘sule view of my im-
pr oved governor and cut-off attached toa sta- So
tionary engine. Fig. 2 is a plan view of the
same., Iig. 31s an enlarged view, shown de-
tached from the engine, of myimproved gov-
ernor and cut-off. Iig. 4 1sa vertical section
through the admission-valve casing. FKig. 5 8
i1s a detail plan view of the valve-seat and
valve-face. T'ig. 6 is a detail view showing
the relative positions of the valve face and
seat 1n full and dotted lines. " |

1 is an ordinary steam stationary engine, to go
the valve-stem 2 of whichis attached by means
of a friction-clamp 3 or other suitable means
the connecting-arm 4, which latter has its up-
per exiremity bossed, through which passes

loosely the ]euploeatmﬂ rod 5 ,provided with g5 -

weights 6 and 7 and spiral springs 8 and 9,
011@(1 about said reciprocating rod, one of
ecach of the extremities of said spu.;ﬂ Springs

5 and 9 being secured to or impingingagainst

the weights 6 and 7 and their 1‘emaining eX- 100

tremities respectively impinging against or

cured to the valve-stem or eccentric-rod,said | secured to each side of the boss 10, formed at
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the loose connection between the reciprocat-
ing rod 5 and the connecting-arm 4. 1 also
provide guides or travelers 11 for the said
welghts 3 and 9. A portion of said recipro-
cating rod 9 is formed into a rack 12, the
teeth 15 of whichengagein apinion 14, secured
to the shaft 16 of the admission-valve. T also,
when necessary, provide a hydraulic cylin-
der 17, through which the reciprocating rod
5 passes, and a branch or delivery pipe 18,

~communicating with'each end of the eylinder,

permitting the. liquid to alternately act as {:L
stop or resistance against the piston-head of
the cylinder at each end ther eof. An armor
standard 19, suitably brassed to modify- fric-
tion, serves as a support and guide for the
outer portion of the reciprocatingrod 5. The
interior periphery of the weights 6 and 7
where the reciprocating rod 5 passes through
them and the length of the same portion of
said rod 5arescrew-threaded at 2021 with right
and left threads, respectively, and the cnd of
the rod may be prm"lded with means by which
thesaidr od is rotated to increase the tension of
the springs 8 and 9. The reciprocating rod
5 may be formed 1n two parts and a union
effected by means of a coupling 22, so that the
tension of the springs may be increased by
means heretofore described without disturb-
ing the relative. 1)051110]1 of the rack 12 to the
pmlon 14,

The admission-valve consists of the casing
23, whieh is provided with a valve-seat “)4_
forming the half of a circle, through whmh
the leve-sha,ft 16 passes ]oosel y. The valve-
face 25, secured to shaft 16, forms or describes

sl Uhtly more than the half of a cirele, so that

a lap 26 is formed, making a tight 301111 he-
tween the face 25 a,nd seal '?’:L when the valve

1s closed.
screw-threaded, which meshes with a screw-
thread on the projection 27, cast with the
valve - casing. The valve-shaft 106 passes
loosely through the hub 28 ol the valve-seat

- 24 and impinges against the thumb-serew 29.

The operation of my device is as follows:
The reciprocating motion of the valve-stem

2 of the engineis communicated to the recip-
roeatlnﬂ rod 5 by means of connecting-arm 4,
the 1601p1'0(:at1011 of the said rod 5 bem 0" COI-
verted into a motion of rotation of the vfﬂve-ﬁ
shaft 16 by means of the rack 12 and pinion
14, which motion of rotation is communicated

to the valve-face 20, causing the latter to as- :

sume varying positions relative to the seat
24, and consequently alter nately opening and
closing the admission-port in extent propor-
tmnate to the throw of the reciprocating rod,
which throw 1s dependent upon the tension
of the springs 8 and 9. It will be seen that
by the peculiar construction of the admis-
sion-valve the steam tends to keep the seat
and face from each other, permitting the ready
opening of the valve am&t pressure, it hav-
ing been heretofore found necessary Lo admit

| ...aLeam from the opposite direction in order to

avoid the necessity of opening the valve

The valve-seat 24 hasits periphery
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against said pressure. It will also be seen
that the valve face and seat being formed
flat avoids the excessive cutling mclden’r to
the ordinary conical valve. By means of the
thumb-serew the valve-face may be regulated
relatively to the seat. I preferably ad just
the pinion 14 relatively to the rack 12, so that
at the beginning of each quarter-stroke the
port of the admisstion-valve will beopen, and
as the driving-couple of the engine recedes
from the said point gradually closes the port
of the admission-valve, so that when said
driving-couple arrives at the point of least
magnitude or efficiency—viz., the end of the
stroke of the piston—rthe valve will be closed.
As the velocity of revolution of the engine
1mncereases the resistance of the weights 6 and
7 becomes greater, which in turn increases
the resmeney of Lhe springs 8 and 9, thus
shortenmu the throw of the recipr oca,tmﬂ rod

5 and the 1'datwe width of opening of the ad-
mission-valve, and necessarily as the velocity
diminishes the throw of the rod is increased
with its consequent effect upon the admission-
valve.

In high-speed engines it may be found nec-

essary to use only one of the weights, or the

resiliency of the Springs Secm"ed to St0p~;
alone may even be sufficient; but in engines
of a desired moderate speed heavy wewht%
and springs of greatresiliency will be n eeded,

while In sTow- .Speed engines it may be fomld

necessary to use the h} draulic eylinder, each
case depending upon its individual necessi-
ties.

The resistance of a suitable bod} 18 em-

ployed in my improved devlce, instead of the
usual centrifugal force, and it is obvious that
as it is not 11ecessm y to develop the force of
resistance, as in the case of a centrifugal
gOVernor, therefore my governor

same time Leing more compact in form and
costing less in COH&LI unetion. It will also be

seen that I provide an admission-valve flat

in form capable of being readily opened
against pressure and havmn only one port
0[ entrance.

Instead of connecting the connecting-arm

: to the eccentric-rod or VEﬂV -stem of the en-

and eut-_
off 18 much more sensltwe at the working-
- point, and therefore more efficient, at tlle
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gine, 1t may be found most desirable to pro-

Vlde an eccentric and connect its rod directly
to the 1ec,1plocatmfr rod of the governor.
Having thus described my 1lwent1on what

I elaim as new therein, and desire to secure

by Letters Patent, is the following:
1. The combmatlon with an admission-

valve of an engine, of an antomatic. governor

and ent-off conmstum of a wewhted recipro-
cating rod, 111tel*posed EL(lJuqtable springs, and
means for converting said reciprocatory mo-
tion of the rod to mml‘y motion of the said
ELdlIllSS]Ol] valve, as set forth.

. The combination of an admission- valve,
a remproeatmw rod, interposed ad;]_us_table

- Springs, a Statmnary hydraulie eylinder serv-
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- 1110' as a resistance, and means by which said

10

remprocatory motion of the rod is converted
into rotary motion of the said admission-
Valve, as set forth. |
. T'he combination, in an automatic gov-
emor and cut-off, of an admission- v&lve a
plnion, a weln‘hted rack or rod, and interposed
spiral springs, said weighted 1‘0d being loosely

~ connected with the eennectmn-mm of the

valve-stem, as set forth.
4. The combination, in an .:mtomatlc OOV-
ernor and cut-off, of an admission-valve, ::md

a weighted rack and rod connected loosely to

the CODI]BCtlIlG‘-&l"m by means of adjustable
spiral springs, szud connecting-arm being con-

nected to the valve-stem of an engine, as set
forth.

B

| a The combmatmn of :-:L welnhted 1*3,0]1 o1

for converting said reciprocating motion into
rotary motion of an admission-valve, which
latter consists of a valve-face and valve-seat
flat in form, having a single port of initial
entrance and eapable of bemﬂ' readily opened
against pressure, as set forth

6. The combination of a weighted 1‘601131‘0-
cating rod having a portion “of 1ts length

20

25

formed into a rack, a pinion secured to the |

valve-stem of the admlsswn-valve and mesh-
ing with said rack, interposed spiral springs,
and a stationary hydrauhc cylinder for in-
creasing resistance, as set forth. |
In testimony whereof I affix my swnatur
in presence of two witnesses.

JAMES D. GRAY.
Witnesses: o

S. A. TERRY,

IOHN A. ROLLINGS
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