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[SAAC W. FORBES, OF LA PORTE, INDIANA.

Letters Patent No. 98,799, tza_ted J ammry 11, 1870; aiitedatedl)’e@mber 14, 1869.
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IMPROVED BALANCE SLIDE-VALVE.

SRR ——

The Schedule :éferre_d.tu in these Letters Patent and making part of the same.

To all whom u 'mfz Y concern :

Beit known that I, IsaAc W I‘ORBES of La I’orte
in the county of La Pmte, and State of Indmm have
invented a new and useful Tmprovement in Steam-
Balance Valve; and I do hereby declare that the fol-
Jowing i a full, clear, and exact descnptlou thereof,
sufhuwt to umble othels skilled ‘in the art to which
my invention appertains, to make and use the sae,

referénce. being had to the accompanying dmn mﬂ'b,'

making a part of this specification, in w hich—
Figure 1 is a view of the inside ot valve-¢ case. )
1*1;1111'9 2 is a front view of valve-seat.
Figure 3 is a view of the lower side valve.
Fignres 4 and 5 are views of detdched parts.
Figure 6 is a view of the back of the v le
Figure 7 is a view of pack-ring.
Figure 8 is a view of the infer surface thereof,
Figures 9, 10, and 11, are sectluual views of the
valve |
- Figure 12 is a plan view inline z z, fig. 1.
My invention consists in an lmprm'ement in slide-

balance mlus, as erl be hereumtter more fully de-
scribed. |

~ Infig. 1, A isa screw, which is used for closing hole
used for IIlB:LSl'IIlI] o the helﬂ'ht of the valve- lle’ldb, and

for lubric Ltlll“‘-])lll poses.
B, upper head of v
O bottom of valve-case, iarmmﬂ part of the casting.
D D, bolt-holes, for ﬂtstenmn‘ mlx -ease to cylmdel.
B, hole for lookuslnfb

I ¥, passage-ways for steam fmm Olltel to inner
dmmbm of valve-case.

g g, passages for eom'e} ing steam around the valve- |

heads, when they cover the ports, to pmduce equal
pressure on the valve-heads, later ally.

g’ g, channel or groove on the face of valve- GELSE, to

prevent leakage ot steam - extending entm,ly around
the face of valve-case. -

H H, ﬂanrres of m]ve—c.v-'e | |
H’ H m mtlae-]mles for rock-shaft arm. |
117, depi ession in outer edge of ﬂann‘e, fitting into

pr Q]ELtlll“‘ ri on flange of valve- seat, for prev entmrr |

the spreading of the alv e~-case, by ]}IE&SIHG of stea,m
‘and for lm]duw the p.«.u,kln and preventing the leak-
age of ‘stean.

JHJEJ? % recesses, chambered out of valve-case. y
In area, with ports of engme, about,

corresponding,
one-sixteentl pmt of ;:m inch deep.
J J corresponds with upper port.

J* J' corresponds. with ehhaust-pmt, and ettends'

entirely around the case.
J* J? corresponds with lower port. o
J3 J2 Jo J* recesses, chambered out, of the smme
depth as those opposite steam-ports, cubout one-six-
teenth part of an inch deep, and the sane. mdth as
- tlie. ports in the valve-case. |

K K, .sepaxa.mous between chambers correspondmg

r——a R

| ﬁn'

alve-case ca,pable of being moved.

' _the

-

to ])GI‘tS in cylmder in order to prevent wearing of
head-rings. |

L L, 1)01t10118 of mlvc-mse left between the pas-
sages, to strengthen the valve-case.

In fig. 2, B is & recess in valve-seat f{n uppa:_.r hewd

of case.

(?, depression in "c."ah’(,-seut for lower head of case.

- D D, bolt-holes in flanges uf valve-seat, for fasten-
ing v: LITL -case to C}hl]dt‘l. | ' -

g' ¢y fine grooves in valve-seat, corlespondmg to
those in valve-case, represented by g9 ¢, &c.,in fig, 1.
g J, ch'mne]s 1n valy e-seat, COIIEprl’ldlIl” to g ¢ in

° g \ channel around lee-smt to prevent leakage
of stt*am corresponding to ¢’ ¢ in ﬁ 1. |
7' 9, Iecesses at the. ends of exha,ust-pnrt corre-

-Spondmfr to it in width, for allowing the passage of

stmm around the head: -
J% recess, corresponding with J? in fig. 1, to .r.t,llow

| steam to pass entirely around upper head &f valve.

7% recess, corresponding with J¥, in fig. 1, to allow .
steam to 1}.;1% entirely around lmver llE‘ILd of valve.
M, upper steam-port.

N, exhaust-port.

0 lower. steam-port. = . | I_,,

P’ P, rims, cast on ﬂfmﬁe of valve-seat, ﬁttmfr into
recesses, I 1, ﬁt 1, to p1event spreading of mlve -Gase
by force of stemn and for holding the pcmkm to
prevent the ]ealmg'e of steam.

r, hole to receive the end of set-serew in rock-sh&ft |

Flg 3. Q Q are small grooves, chambered out of = = -
face of V.:LIV —llti&db, to prevent. Iea,k‘.we of steam. |

IR R, supports of valve. |

S. S, upper and lower gibs. "

ST '1‘ ends of mhe-p‘wkmrr rings.

Y V, ends of . grooves chambered out Gf' valve-
heads, to plwent lmlmge ot steam between rings

and lu,ad*%

IMig. 4, half 111]“‘ ﬁtted on to Hlv -head, used as
packmfr—l ing. |

Trig. 5, section of m]v -he*ul, showmrr spmws for -
pressing unw against valve-case, n whmh U U.;u:e the
spriugs. |

In fig. 6, V'V are qroov 3. to prevent stea.m leak-
ing between rings and head. .

R R, buppmtb of 1lve-11eauls.

- DN, gibs. |
U U hoks* for Spruw'%.

In ﬁf 7, Q@ Q are small grooves, chambered out of
outside of va,lw-packmg ring, for preventmﬂ' lmkage

of steam.

Fig. 8 is a view of the coucave or mner surface Of
tlv e-packing ring. |

Fig. 9, section of the m]ve shomng the lower
alve-—hmd the position of: the supports, and the

lower gib, in which S is the glb R R, supports of
_ valve—heads, T, mlve-packmg *1ng -




In fig. 16,8 S are gibs.
X, inner rock-shaft arm.
R R, supports of valve-heads.
In fig. 11, X is rock-shaft. |
Y, nut, holding outer arm of rock-shaft in its posi-
tion. - - | |
7, key, fastening outér arm to rock-ghatt.
A’ A’, stuffing-box, also used for keeping rock-shaft
~in position. | -
" B, set-screw, holding arm to rock-shaft.
R R, valve-head supports.
T T, valve-packing ring. |
- Ot O, outer arm of rock-shaft.
‘X, inner arm of roek-shaftt.
In fig. 12, D, is a receiving-steam pipe.
I, steam-chamber in valve-case.
¥’ ¥, projections, cast on valve-case, to admit rock-
shaft. | | -
G, hole, completed, to receive rockshaft and stufi-
ing-box. o
B’ H’, chambers, cast in valve-case, to receive rock-
shaft arm. -~ - |
Jt JY recesses, (Jt J%, in fig. 1.)
K, separation between recesses.
I I, depressions in outer. edge of flange.
fig. 1.) -
g.’I‘he valve-case is' made so that the valve may be
moved up or down, at will, and with ease, by means

{See K, fig. 1.)
(See I 1,

of an-arm, the Liead of which plays in the mortise-of |-

the valve, on the steel-hardened gibs, the other end
being firmly secured to a rock-shaft, or the arm may
pass directly through the rock-shaft and bearing, for
receiving power to move the same, the head of which
may be a ring instead of being solid, there being room

in the outside of the bearing to allow the arm to play.

'~ The bearing may be divided in the centre, and
bolted together, with loose bearings at each side, with
small grooves at each end of the bearings, and corre-
sponding ones in the rock-shaft, to prevent-the leak-
age of exhaust steam. - | |
The valve-case is made in two castings, with one of
the ends movable, and the other fixed.

The round or rotund of the case is cast hollow, so
that a chamber is formed within it. Into this cham-
ber, steam is admitted through an opening in a boss,
placed about the middle of the rotund. The steam
is permitted to pass from this chamber, into the valve-
chamber, by ports or openings, formed through the in-
side wall of the rotund, at each end of the case, and
thence the steam passes iiito cylinder, as permitted by
the valve. . -

The chambers, and these openings at each end, are
respectively of the same area as the steam-pipe. -

There are three recesses cut in the inside wall of

~ the case, each of them about one-sixteenth part of an.

inch in depth, (fig. 1, J J' J%) Of these, J and J° cor-
respond exactly, in width and area, to the steam-ports
opposite to them. J'J' corresponds also in width, but
extends entirely around the case and seat to the port
represented by J' J* in fig. 2. .

Lach of these recesses has a division-bar crossing
it diagonally, so as to prevent the ring of the valve
from catching upon the edges of the recesses of the
inner valve-case, thereby preventing it from wearing,
represented by K K, with several fine grooves cut In
the case, with corresponding ones cut in the valve-
seat, represented by ¢* ¢, &c., in figs. 1 and 2, to pre-
vent the passage of steam Dy the valve. |

At each side of the case is a hole, covered by a

boss on the outer casing, which may be bored out for

the purpose of admitting the rock-shaft, in which the
~ inner arm, or {hat which moves the valve, is secured.
Through the end of the case is made a hole, used
for measuring the height of the valve, and for lubri-
cating-purposes, which may be closed by a screw.

~ The whole case, with the valve adjusted, with the
arm secured in the rock-shaft, is firmly bolted to the
cylinder by studs or bolts. |

1869.
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Mode of Operation.

When the valve is moved downward, by means of
the rock-shaft acting upon the arm attached to if,
and playing in the mortise of the valve, steam passes
at once into the cylinder, and upon the top of the fol-
lower-lead, driving the piston down, the steam under
the follower-head exhausting, inthe usunal way, through
the exhaust-port, placed midway in the cylinder. |

Again, upon the valve being moved upward, by
means of force applied to the rock-shaft, steam is

‘permitted to pass into the eylinder below the follower-

head, driving the piston upward, the steam above the
follower-bead exhausting, in the usual way, through
the exhaust-port of the cylinder, as before.

In the movement of the valve, either upward or
downward, the arm by which it is moved permits the
head of the valve to approach the surfaces of the top
or the bottom of the valve-case not nearer than one-
sixteenth part of an inéh, and the passages for the

induction of steam from the chambers in the rotund,

being cut nearly even with these surfaces, there will
remain a column of steam of about one-sixteenth
part of an inch upon the valve-head, when moved to
its utmost extent upward, and in like manner, a simi-
lar column of steamn upon its lower head, when moved
to its ntmost extent downward. |
This column of steam, pressing upon an area equal
to that upon which the steam acts, which 1s admitted
through the disclosed passages in the chamber of the
case, an equilibrium of pressure upon opposite ends
of the valve is thereby maintained.
- As the valve is moved either upward or downward,
the recesses, which have been described as cut to a
proper depth in the inside part of the valve-case, in

turn in steam, and these recesses, being constructed

so as to be exactly equal, in area and width, to the
ports of the cylinder opposite, as in the case of the
valve-heads, the pressure of the column of steam be-
ing exercised upon the convex part of the valve, upon

an area exactly equal to the area upon which the

larger column of steam passing through the ports of
the cylinder acts, an equilibrium of steam-pressure is
maintained thereby upon the opposite sides of the
valve. |

Small channels (see ¢ g, in fig. 1,) convey the steam
from the steam-ports directly to the recesses opposite,
when the valve-heads cover the ports. | |

In effect, by these means, the valve is placed n
equilibrio by.an equal pressure of steam, both at its

“ends and upon ifs sides, and offers no resistance, avis-

ing from the pressure of steam upon power being ap-
plied to move it either in an upward or in a down-
ward direction, R

~ In the-drawings referred to, and in the explanation
above given, I have described the application of the
means I employ to overcome the pressure of steam
to a valve of a semi-cylindrical shape. 1 have chiosen
that particular shape as being the ome most readily
and most cheaply made in the way I have mentioned,

' two valves being, in fact, made in one casting, but 1

do not confine myself to any particular shape tor the
valve, nor do I confine myself to the mode of moving
the valve upward or downward, by means of an arm,
working in a rock-shaft, as described. - Any power at-

‘tached to either end of the valve, by means of a rod

or lever, worked by an eccentric or otherwise,
used to.effect that purpose. .
- What I claim as myinvention, and desire to secure
by Letters Patent, 18— -
The sliding-balanee valve, constructed substantially
as herein described. | | |
The above signed by me, this 27th day of August,

may be

'I. W. FORBES.

Witnesses:
Pair. F. LARNER,
ADOLPHE ROCKE.
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