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J A MIES WHITNEY, O FYAN, KTON ; : D A KÖTA TERRITORY. 
IMPROVEMENT IN BALÁNCE PISTON-VALVES AND GEARs. 

Specification forming pärt of Letters Patent No. 74,602, dated March 7, 1876; application filed 
February 26, 1876. ,, 

To all whom it may concern : 
Yankton, in the county of Yankton, and Ter 
ritory of Dakota, have invented certain new 
and useful Improvements in Balançe. Piston 
Valves; and I do hereby declare 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 pertains to make || 
and use it, reference being had to the accom 
panying, drawings, which form º part of this specification. . . : 
My invention relates to certain improve 

ments in piston-valves and valve-gear, and it : 
consists in certain details of construction amid 
combinations of parts, which will mor? fully 
appear from the following i description amd: 
claims. 

Figure 1 represents a plan view of the 
valve-chest and valve-gear. Fig. 2 shows the 
piston-valve detached from its chiest. - 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 c c'' 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 e, as shown in the drawings; or the 
several pistons 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, h, 
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 

nut, as desired. The interior of the valve 
Be it known that II; 'JAMES WHITNEY, of chest, opposite each of the i steam-passages b, 

is provided with two or more rows of perfora 
tions, f, preferably circular in form, and said 
perforations are, arranged in º such a manner 
that an opening in one row shall be between 
"two openings of the opposite row of perfora 
tions, iii order that the wear on the piston 
shall be eqüalized. The central enlarged por. 
tion of the valve D has stean - passages i 
leading from the outside of the -valve in an in 
climediº direction to the inner periphery of thé 
central packing-rings E: . The inner su?rface 
of the packing-rings is equal to the aggregate 
area: óf perforations f, so that as the valve 
moyes over the steam-port Flive steam, which 
flows from tlhe steam-inlet G and surrounds 

| the central portion and balances the valve, 
will påss through the perforations ºf, leading 
to the steam - port F. . . Steam will flow from 
port F through openings i in the valve, 
and enter beneath and exert sufficient press 
ure on the interior of the packing-rings to 
equalize the pressure ou the entire outer-sur 
face of the rings as they are passing over the 
steam-portS. M 

Were it not for the construction 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 in?o 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- i 
tion to exhaust, steam will flow through pas 
sages j, 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 a 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 

may be secured to the valve-stem by a key or + locomotives, a shaft is provided for each en 
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gine of th? same. This shaft has a spline, k, 
which engages with a groove, l, formedin-a: 
sliding variable cam - shaft, R, which may 
eitlher be made solid or in sections, as desired. 
K is a yoke, attached to the valve-stem, the 
outer endl. of saidli yoke i having a rod or bar: || 
sliding in a guide or bearing to steady and 
support the same while in operation. The 
cam is constructed to snugly, fitithe yoke, to 
impart a smooth and steady stroke to tlue 
valve. The i sliding cam-shaft, as shown, is 
formed in such a manner that by, simply, vary 
ing its position on shaft I steam may be: cut, 
off at any desired stroke of the piston, or the 
slhaft may be thrown completely out ofengage- || 
ment with the yoke, in order: to entirely cut: 
off steam i from the cylinder, and allow; thue , 
valve to remain i stationary, inits, cluest, when; 

* a locomotive is running downgrade : . 
As stuffing-boxes, are entirely, dispensedli 

: witl»; in my improved, valve much time, labor, 
and expense will be economized thereby. 

he bearings in the heads of the valve, 
cluest serving ºras; guides, for the valve-stem, 

- andlalso to“ support the weighti. Qf the valve, 
the leads of the valve-chestare; not, necessa, 
mily: ground to : make a steam.joint, audi also : 
simple and light, means of attachmelut maybe. 

º used, as they are not obligéditoresist, steam: 
pressure, as in ordinary valves. Provisionis; 
made for the , escape ; of any steam:from the: 
ends of the valve-chest should any, escape; 

:: | tlhereto. The : ends 3, of the cyliider; are ; prof. || 
vided : with i small perforatioso, to: which, 
pies - leading: to :: the; exhaustpipe, or smoke 
a'cln - are secured. . . . . . . . . . . . . . . . . Having fully: described: mayinyelution, what; 
I claim, and i desire to s secure by, Letters,Pat . 

- eunt, is-- " - - - . . . . . . - 
1. The : valve-chest. A, having two rows of 

** external ports, the steam and exhaust, ports, 
of each row. being separated by a centralipar 

; : tition, and the • cylinder provided with rows. 
... of perforations leading: to each external port. 
all construoted and, arranged substantially, as 
and for the purpose specified. . . . . . . . . . 

| . 6. The combiña 

602 

2. The valve-cylinder, i provided with: rows 
of perforations, the perforations in one row be 
ing between the perforations of the opposite 

substantially as and for the purpose set 
Y orth. . . - " 

| 3. The combination, with: the valve-chest A, 
constructed with four rows of perforations 
leading i to four external steam-ports, of the 
valve D, having four pistons, as shown, sub 
stantially as and for the purpose specified. 

4; The valve D, provided with passages * i, 
in combinations 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 
forated cylinder substantially as and for the 
purpose specified: „ . . ** 

?. tion, with the yoke K, secured. 
to::tlue valve-stean, of the sliding cam-shaft R, 
itle sanae constructed witli variable i cam-sur 
? faces, as shown, whereby variable intermit 
tentimovements mayb? imparted to tlue valve, 
?substantiallyasand, for: tlie:purpose set forth.. 
| 7. The combination, with tlhe rotary shaft. I, provided witli, splinek, of the sliding cam 
Ëshaft R, havinga groove, l, the said cam-sluaft 
formed with variable camésurfaces, substan 
tially as and för:?he purpose specified. 

8. The combination, with the yoke K, of the 
sliding cami-shaft: R, the latter having ar por 
|tion: of its length of less, diameter: thiau, the 
jopening of the yoke, whereby the cam-shaft 
may be thrown; completely.out, ofengagement 
with :the yoke, if desired, substantially as and 
förtlie purpose specified. . 

| ... Ini testim?ony... that I claim :: the foregoing II 
have hereunto set my hand; this 24th: day of 

| February, 1876. , 
JAMEs wHITNEY. 

Witnesses: . 
THOS.B.. HALL, * * * * 
ALBERT W. BRIGHT. . . . 

  


