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UNITED STATES PATENT OFFICE. 
EDWARD FIELD, OF MIDDLESEX COUNTY, ENGLAND. 

IMPROVEMENT IN FLEXIBLE LIP-ForMED VALves. 
s pecification forming part of Letters Patent No. 127,038, dated May 21, 1872. 

I, EDWARD FIELD, of Chandos Chambers, Adelphi, in the county of Middlesex, Kingdom 
of Great Britain and Ireland, have invented 
certain Improvements in Valves, of which the following is a specification: 
This invention relates to the construction 

of elastic Valves for the air-pumps of steam 
engines, &c., suitable for withstanding high 
pressures; and consists in making them with 
holding plates or rings and corresponding seat 
plates or ledges contrived to hold the elastic 
valves in such manner as that when at rest 
only their outer circumferences meet (or nearly 
meet) each other or the surfaces against which 
the valves close. 

Figure 1, Sheet No. 1, is a vertical section 
through the center of a valve made according 
to this invention. Fig. 2 is a half plan of same. 
Fig. 3, Sheet No. 2, is a vertical section of a 
modification of the foregoing. Fig. 4 is a sim 
ilar view of the valve as arranged to close 
against a fixed seat. Fig. 5, Sheet No. 3, is a 
like view, showing a series of valves arranged 
in tiers to accommodate large diameter of suc 
tion or delivery in a small space. 
In Fig. 1, a is the upper elastic valve, and 

at the lower one. Both the valves are made 
quite flat, like rings or washers, with holes 
through their central portions, and they are 
forced into and caused to retain the shapes 
represented in Fig.1 by being compressed and 
held at their inner edges between their re 
spective adjustable plates and the correspond 
ing seats or ledges, which latter form portions 
of the main body or casting b of the appara 
tus, b being the seat or ledge of the upper 
valve a, and b the corresponding seat or ledge 
of the lower valve af. The seats or ledges bi 
and b are formed with circular abutments b, 
and b, c is the holding-plate of the upper 
valve; a and c' the corresponding plate of the 
lower valve af. These two plates are shaped 
so that the inner surface of the curved por. 
tion of each holding-plate is parallel to the 
surface of the corresponding seat or ledge, and 
the outer edges of the elastic valves, which 
project beyond the holding-plates and seats or 
ledges, are caused to press against each other 
like lips, with a force which will be directly 
proportioned to the pressure against them of 
the fluid in the valve-chamber AB, by which 
they are surrounded. In putting the parts 

together the elastic valves a and at are first 
drawn over their abutments b° b', so that they 
rest against their respective seats or ledges l' 
b, and the holding-plates c c' placed in their 
proper relative positions; then the whole valve 
is placed in the valve-chamber AB, over the 
opening or passage C, (a leather or other pack 
ing-ring, e, being interposed to make the joint.) 
and the adjustable screw d is turned, thereby 
causing the upper and lower holding-plates to 
Squeeze the elastic valves against their re 
spective seats or ledges and againsteach other, 
so that when a partial vacuum is created in 
the valve-chamber, or when the pressure of the 
fluid behind the valves is greater than that in 
the valve-chamber, fluid will be allowed to pass 
between the outer edges or lips of the valves 
in the direction indicated by the arrows, so as 
to enter the valve-chamber; but that, on the 
other hand, any excess of pressure of the fluid 
in the valve-chamber over that behind the 
valves, instead of opening them, will cause 
their lips to press more and more tightly 
against each other, so as to prevent the fluid 
from passing between them out of the valve 
chamber. 
In Fig. 3 the holding-plates c and c are cast 

in one piece with the main body b, and the 
two elastic flat circular valves a and a? are 
forced into their respective positions by being 
drawn or stretched over their respective hold 
ing-plates until the edges of the valves enter 
into the spaces between the holding-plates and 
seats, when the elasticity of the valves will 
Cause them to assume their proper respective 
positions, as shown in the drawing. This is a 
very simple arrangement; but for high press 
ures I prefer to employ the arrangement shown 
in Figs.1 and 2, because the screwd and mov 
able plates c c' enable the elastic valves to be 
more firmly adjusted and held. 

In Fig. 4 a single circular elastic valve,a, 
is held in position between a circular seat, b, 
and an adjustable holding-plate, c, so that the 
outer edge or lip of the elastic valve, instead 
of pressing against the corresponding lip of 
another elastic valve, as in the arrangements 
already described, is caused to press against 
a fixed seat or facing forming a part of the 
lower side of the valve-chamber. 
the holding-plate c and seat or ledge b are 
made flat, and the elastic valve is formed at 
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its outer edge somewhat like a dish or an in 
verted plate; but it will be evident that flat 
elastic valves, provided with seats band hold 
ing-plates c, made conical, as shown in Figs. 
1, 2, and 3, or otherwise curved, may bear 
ranged singly, with their lips bearing against 
a fixed seat or surface, as shown in Fig. 4. It 
will also be evident that the forms of the hold 
ing-plates and seats, and also the forms of the 
elastic valves, may be more or less varied with 
out departing from the distinctive character 
of my invention; but I would remark that I 
prefer to use flat valves, because they are the 
most simple, and will be cheaper to manufac 
ture than the others. 
The Inodification illustrated in Fig. 5 is com 

posed of a series of rings and flat washers, as 
will be fully understood from the drawing, 
each pair of rings b” b' being connected to 
gether by the connecting-pieces b, as shown. 
This arrangement allows of a large increase 
in the diameter of the suction or delivery open 
ing C, without materially increasing the diam 
eter of the elastic valves or washers. 
I am aware that flat elastic valves have been 

used in such manner that the entire side or 
face of the valve rests upon or bears against 
a fixed perforated plate or seat, so that the 
entering fluid, on passing through the perfo 
rations in the said plate or seat, raises or moves 
the valve therefrom; but by arranging the 

valves so that their outer circumferences or 
lips only press against the faces of each other, 
or against the seat of the valve-chamber, ac 
cording to my invention they are enabled to 
withstand very great pressure, because such 
pressure tends to condense the material of 
which the valves are made, by forcing them 
edgewise against their circular abutments, I 
also secure a free passage or way for the fluid, 
and the valves will accommodate themselves 
more readily to any inequalities in the sur 
faces against which they close. 

I would have it understood that what I 
claim as new, and desire to have secured to 
me by Letters Patent, is 

1. A valve for air-pumps, consisting of a 
flexible ring or disk, a, retained in the posi 
tion described, so that its outer edge shall 
have an annular bearing upon the seat, as set 
forth. 

2. The combination of a holder, constructed 
substantially as described, and a series of an 
nular lips of flexible material, arranged one 
above the other in pairs, each pair being in 
contact at their outer edges, as described. 

EDWARD FIELD. 

Witnesses: 
W. LLOYD WISE, 

Patent Agent, London, W. C. 
H. E. WILEs, London. 


