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To all whom zt may concern . '
Be it known ‘that I;' JAMES WHITNEY of
Yankton in.the county of Yankton. and Te1

ritory of Dakota, have invented ‘certain new"

and useful Improvements in-Balance. Piston-
Valves; and I do hereby declare the follow-

a ing to be a full, clear, and “‘exact description
of the 1nvent10n, such as“will enable others:
skilled in the art to which it pertams to.make-

and useé.it, reference being had to the. accom-
panying dmwmos, whlch torm part: of thls
specification. -

My mveutlon relates to certam 1mprove
ments in piston-valves and valve-gear
consists in certain details of (,onstructlon and
‘combinations of parts, which will more: fully

“appear from the following" descrlptlou aud:

claims.
Figure 1 represents a plan view of the
valve-chest and valve- gear. Fig, 2 showsthe

piston-valve detached from its chest. - Fig. 3

shows a portion of the valve- -chest.. Fig. 4 is
a longitudinal section of the piston,' showing
the combination of the packing-rings there-
with. Fig. 5 represents one of the packing-
rings.

A is the valve-chest, formed of the upper
and lower half-sections, around which are
formed the annular steam-passages b. The
heads B B’ of the valve-chest are provided
with openings or boxes ¢ ¢/ for the passage of
the ends of valve-stem C. The balance-valve
D consists of four pistons, d, the space between
said pistons being cut away to form concave
recesses ¢, as shown in the drawings; or the
several pistous may be formed complete in
, themselves, and keyed to the valve-stem. As
at present constructed the balance-valve D is
made up of the detachable sections 1, 2, 3, 4,
5, 6, and 7, between each of which sections
metallic packing-rings are secured. These
sections may be made of any desired length
to insure any desired lap or lead to the valve.
The packing-rings on one side are cut partly
through, as at g, while the opposite side of the
ring is formed with an overlapping joint, &,
which construction effectually prevents the
escape of steam, not only through the pack-
ing-rings in a longitudinal direction, but also
in a vertical direction, The balance-valve D
may be secured to the valve-stem by a key or

~and it

e nut ‘as desired: The mterlor of the valve-

‘chest opposite each of the:steam-passages b,

48 pr0v1ded with two.or more rows of perfom
‘tions, f, preferably circular inform, and said

perfomtlons are arranged in-such a'manner

‘that-an ‘opening in one row shall be between
“two openmgb of the opposite row of perfora-

tions, ‘iii order that the wear on the piston

.shall bé equalized. :The central enlarged por-

tion-of the valve D' has -steatir- - passages )

‘leéading from the outside of the-valve in au in-

clined- direction to the inner periphery of thé
central packing-rings E:- The iuner surface
of the packing-rings is equal to the aggregate

-area~of perforations f, so that'as the valve

moves over the steam-port F live steam, which
flows' from"the steam-inlet G and surrounds

{ the céntral portion and balauces the valve,
‘will pass through the perforatiens-f, leading

to the’steam - port F. Steam’ will flow from

port - F through openings ¢ in " the valve,
and enter beneath and exert sufficient press-

ure on the interior of the packing-rings to
equalize the pressure on the entire outer sur-
face of the rings as they are passing over the
steam-ports.

Were it not for the constr uctlon above set
forth the pressure of steam on the outer sur-
face of the packing-rings would contract the
rings to such an extent that live steam would
flow by the same into the exhaust-passage of
the valve-chest.

The central packing-rings H are formed
with passages j, leading to the inner surface of
the ring. = When the valve moves in a direc--
tion to exhaust, steam will flow through pas-
sages f, and exert sufficient pressure on the in-
terior of the ring to counterbalance the press-
ure on the outer surface of the same. Exhaust
steam may escape from the exhaust-ports
either in the lower or upper part of the valve-
chest, as desired.

As it is impossible for steam to gain an en-
trance to the space at each end of the valve,
the valve-box need not necessarily be provided
with the usual stuffing-boxes, but simply with
boxes that serve as guides or bearings for the
ends of the valve-stem. .

I is a rotary shaft, which is journaled in
suitable bearings, and, if intended for use on
locomotives, a shaft is provided for each en-



" gme df the same. This shaft:hiaga:spline;; k‘
which engages with a groove; I, formediin-a:
sliding variable cam -shaft, R, which. may
either be made solid or in scctlons, as desired..
K is a yoke, attached to the valve-stem, the

outer end. ofi said: yoke. hiaving a.rod or bar:|:

sliding in_a guide or bearing to steady and
suppoxt thre’ same while<in operation.. The
cam is constracted’ to- snugly. fitithe- yoke, to
impart a smooth ‘and steady stroke to the
valve. The-sliding cam-shaft,. as shown, is
formed.in such.amanner that.by simnply, vary:-

ing its position on shaft I steamm may be:cat.

off at any desired stroke of the piston, or the
‘shaft may be thrown completely out of engage-
" ment- with the. yoke;.in. order;to entirely cut:

off .steam: from. the . cylinder,. and. allow: the.
valve to remain: statlonaxy,m its, chiest. wheir:

- a locomotive is: ranning: down:grade.

As._ stuffing-boxes -are: entirely, (liapel;sed ]
. with-inymy.improved -valve; much time; labor;,

-and expense .will be econowmized;thereby.; -
- The bearings. in: the- heads.of: the. valve:

cligst: servingas; guides: for: the. valve-stem;,
and:also to support the weight: of the:valve; |i

- the heads.of the. valve:chest are;net. NOcessR:
aily: ground- to: make a. steam;omt udial

: sunplo and.light means of attachment:may. be.

- usad, as they are not. obliged to.resist: stea.m-
) pressure, as-in ordinary; valves.. - Provision.is.

- made- for- the  escape. of: any; stea.m from:the:

- ends of--the. valve-chiest: should: any, escape:
- thereto. - The.ends.of: the- cyhuder are: pro:.
vided. with, small; perforations: ay. to: whieh.

pipes. leading. to. the; exhauat,p)pe orlsmake-'
: |ifor: tlie purpose speuﬁed

arcly-ave secured:.

Having fully: -described: my uwentlon, what;

: L claim, and! desire to: secure:by.] Letters ‘Pat:.
2 ent, 18—
! The- valve-chiest. A havmg two: rows of

’v-external ports, the stedm and exhaust ports,.

of each row-being separated:by a.central par-
5 tition, . and the- cylinder. provided. with: rows:
.- of: perforations leading. to each external: port;.

all-construoted :and. arranged. substantlally as | -

rmd for the purpose spec1ﬁed
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2 The valve-eylmder, provxded wnh rows

‘of: perforations, the: perforations in one row be-

ing between the perforations of the opposite
:row, substantially as-and for the purpose set
forth.

3. The oombmatmn, th,h the valve- chest A,
‘constructed with four rows of perfomtlons
Teading - to four external.steam-ports, of the
‘valve.D, having: four pistons, as.shown, sub-
stantlally as and for the purpose specified.

4; The valve D, provided with passages i,
,in: .combination- with. the. metallic: packing-
rings. and perforated cylinder, substantially

as and for the purpose set forth.

5: The combination of the packing-rings H,
having passages j; with.the valve D. and.per-

iforated oylinder, . substantxally as and for the
/purpose specified., -

. 6., The combmatlon, with the yokeK gecured.
to:thie: valve-stem, of the sliding cam:shaft R,
the same constructed: with: variable cam- sur.
faces,. as; shown,, whereby variable intermit-
tent:movements. amay.beé imparted to- the valve,
substantially as:and;for:tlie.purpose set forth. .
7..The, combmatlon, with tlie rotary shaft.I;.
provided: with. spline. &, of’ the. sliding cam-

-|ishaft R; having.-a-: groove, I, the said cam-shaft

formed.: w1t11 variable cam- surfaws, substan-
tially: as and.for:tlie purpose speoified.

8.. The combination, with the yoke K, of the
shdmg cam-shaft R, the latter having a. por-
tion: of. its; léngth: of ‘less: diameter:than. the

jopening of the yoke, whereby the cam- :shaft

may be thrown;cempletely out. of: eugagement
with: the. yoke, if: desired, substantlally as and

In testimony. that L claim the: fox‘egomg I
have hereunto: set mv a.nd thls 24th.day of
February, ,1876 L :

JAMES WHITNEY

Wltnesses' S
THOS. B: HALL,. .

. ALBER_I‘W B_RIGHT.’“




