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To al vhom it may concern: 
Beit known that I, RICHARD C. BRISTOL 

of Chicago, in the county of Cook and State of 
Illinois, have invented certain new and useful 
Improvements in Balance Puppet-Valves for 
Steam-Engines; and I do hereby declare that 
the following is a full and exact description 
thereof, referencebeing had to the accompany. 
ing drawings, in which 

Figure lisa central vertical section through 
the Valve and its seats constructed in accord 
ance with one modification of my invention, 
and Fig. 2 is a corresponding section of the 
valve constructed in accordance with another 
form of my invention. 

Similarletters ofreference indicate like parts 
in both the figures. 
Myinvention relatesto provisions for allow 

ing the valves to be of less length than the in 
terval between the seats, and allowing the ex 
pansion of the parts by the heat of the steam 
to vary the length of the valve or of the inter 
val between the seats, or of both, Within cer 
tain limits, Without interfering with the tight 
ness of the Valve. 
My invention is applicable to balance pup 

pet-valves, and, by reason of its requiring no 
alteration of the valve-stem orany of the parts 
outside of the steam-chest, may be used in 
nearly orquite al situations. 

In steam-engines the variations in the heat, 
by causing unequal expansion in the metal of 
the valve or of the steam-chest, induces alia 
bility to leakage, however carefully the valves 
maybe ground and fitted When cold. The evil 
is partly remedied bygrinding the Valves When 
all the parts are heated; butitis obvious that 
this operation involves much trouble, and still 
fails to provide for the variations in the tem 
perature and for the elastic yielding of the 
metalsunder varying pressures and tempera 
tures ofsteam. Ordinarily the temperature of 
steam varies in accordance with the pressure, 
so that a valve subject to any uniformpressure 
of steam and properly ground to its seat un 
der such pressure Will be always subject to the 
same heat; but sometimes steam is superheat 
ed, either intentionally or accidentally, and it 
is practically impossible to perfectly adapta 
rigid valve to all the conditions liable to be 
experienced. 

I overcome the dificulties by adapting the 
upper disk (by which I mean the upper half of 
the valve) to yield up ward slightly around its 
periphery, while it is stoutly defended against 
yielding downward too far in the manner and 
with the efect which will be explained bellow. 
My inventionis capable of being constructed 

inmany modifications. I will describe the two 
which I consider the most desirable by the aid 
of the drawings and of the letters of reference 
marked thereon. 
A and B indicate, respectively, the upper 

and lower seats, and a and b the upper and 
lower disks or parts of the valve, which is 
adapted to fitthereon. The parts a and bare 
rigidly connected to each other and the stem 
c, and areraised and lowered by suitable mech. 
anism, (not represented,) al in the ordinary 
Talle". 

It will be understood that the spaces above 
the upper seat, A, and upper disk, a, and be 
low the lower seat, B, and lower disk, b, are. 
filled with steam from the boiler, and that the 
space between is in communication with the 
interior of the cylinder, the steam being ad 
mitted to the cylinder or excluded therefrom 
according as the valve is raised or lowered. 
The annular surface by which the parts a b 
touch aud rest upon the seats A B may be 
either plane or conical or of any other ap 
proved form, and should beground With emery 
or scraped or otherwise accurately fitted. 

I will describe the novelty by referring to 
the figures separately. 

In both figures, Misa ring ofmetal surround 
ing and forming the periphery of the upper 
part, a, of the valve, The joint in between the 
ring M and the disk a is loose or easy, so as 
to allow oneto lift relatively to the other; but 
the stout lipor shelf a extends out from the 
disk a directly under the ring M, so asto comº 
pel the latter to lift With it. 

In Fig. 1, Nis a thin annular plate of brass 
or other elastic metal, united by soldering or 
otherwise on its outer edge to the ring M, and 
and at its inner edge to the parta of the Valve. 

In Fig. 2, N is an annular sheet of rubber, 
vulcanized and prepared in the most approved 
manner to endure the temperature of steam 
and to maintain its elastic and flexible condi 
tion undersuch temperatures; and Pis a thin 




