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HOWARD LANE, OF BIRMINGHAM, ENGLAND, ASSIGNOR OF ONE-HALF TO
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SPECIFICATION forming part of Letters _Pa,tent'N 0. 470,826, dated March 15, 18'92.
Application filed April 28, 1891, Serial No, 390,737, (No model) FPatented in England May 25, 1888, No, 7,674,

To all whom it may concern.:

Be it known that I, HOwWARD LANE, a sub-
Ject of the Queen of England, residing at Bir-

"mingham, England, have invented new and
useful Improvements in Air or Gas Meters, |
(for which I have obtained a patent in Great |

britain, No.7,674, bearing dat@ May 25,1888,)

of which the following is a specification.
- Myinvention relates to that class of meters |
in which a flexible diaphragm operates alter-

nately as a piston to fill and displace the fluid

from a measuring-chamber; and it consists of |

certain novel parts and combinations of parts
and the operation thereof, which are particu-
larly pointed out and designated in the claims

concluding this specification.

My invention provides for operating and

reversing a trunk-valve by the direct pressure

of the fluid upon its faces, so as to effect s,
free registering relation of its ports with the
coacting cylinder-ports at each stroke of the
valve, whereby thereversing movement of the
valve-piston is rendered certain, quick, and
sensitive by the sudden check which is given
the fluid passing into the meter when the
measuring-chamber is filled. This free and
unrestrained movement of the valve-piston
from a point at which it acts to eut off the in-
flow of the water into the measuring-chamber
Is a necessity for the meter having its meas-

uring - chamber divided by a flexible dia- |

phragm and in which the piston-valve is op-
erated by the action of a difference of press-
ure which arises between the induection and
the eduction of the fluid in order to obtain a
continuous flowof the water, for the least re-
tarding or hampering action of the piston-
valve at the end of its stroke would render
the action of the valve uncertain, intermit-
tent,and the registering movement uncertain.
Nor could such sensitive antomatic action of

the valve-piston be obtained without such a |

coacting arrangement of the ports as to cause

‘the piston-valve to act, so as to cut off and

open the communication with the divided
chambers, 0 as to produce the sudden differ-
ence of pressure between the inflow and the
outfiow, as above stated. It is to effect this
result that I produce a coacting relation of
the piston and the eylinder- ports with the

fixed stops.

| Fig. 3 is one of the perforated plates of

Figurelis a vertical elevation of the meter,
showing its measuring - chamber and dia-
phragm. Fig. 2 is a top -view of the same,

chamber. Fig. 4 is an enlarged section of the
valve-box and its valve. TFig. 5isa side view
of the same. Fig. 6is a top view of the valve-

| box, and Fig. 7 is a section of the same on the

line 1 2 of Fig. 4.

¢ 18 the receiver or measuring-chamber,
made of two partsa’a*approximating aspheri-
cal form, each part having a flange by which
they are bolted together to confine hetween

them the edge of a dividing flexible diaphragm

therein. Rach part is formed with an outside
passage 0 b for the fluid, which communicates
with the opposite sides of said chamber by
the perforated plates ¢ . -

The diaphragm d is provided at d’ with a
shield, of rubber, leather, rubber metal, or
other suitable material, for closing the pas-
sage and serving as a contact-shield for pre-
venting injury to the diaphragm at these in-
flow and outfow points. The diaphragm is
alr-proof and is so formed that it can adjust
itself exactly to the contour of the inside Sur-
face of the chamber in dividing it into two
chambers. - - o

A valve-box and valveare fitted to the cham-
ber, having passages to each half of the same,
and has also induction and eduction ports and
connections from and to other vessels from

{ which the fluid is drawn or received under

pressure and conveyed away. The valve is

fitted with a rod %, which passes through a
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stuffing-box / and is connected in anyconven-

lent manner with counting and recording
mechanism, whereby the number of times
that the vessel is filled with fluid is recorded

“and registered.

e 18 the cylindrical valve-box.

/ is the inlet-passage, and ¢ is the outlet-
passage. S

In the walls of the box are three annular

ports ¢’ e* ¢°, of which e’ and 3 open into the.
Inlet-passage, while the port ¢* opens into the.

outlet-passage, as seen in Fig. 4.

L'he valve /u (shown) is of the piston type
and has ports ¢ 2 ¢ in its tubular ends which
project on either side of its solid head, to

[ Which the valve-rod % is secured. The valve
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by the valve.

is practieally free in its movements, as it has
no connection with the diaphragm, and its
piston-rod is only the means of com municat-
ing its motion to the registering mechanism.
It is limited in its inward stroke by a rod 1,
extending from one of the box-heads, and it 1s

limited in its outward stroke by a sleeve m/, |

extending inward from the other box-head
and through which the piston-rod passes. In
the
other fluid to be measured will enter by the
passages f, ¢/;and ¢ to the inside of the valve
J., and thence by the passage & to the upper

part of the measuring-chamber above the dia-

phragm. The fluid below the diaphragm will
pass out by the passages b’, 2, and e® to the
outlet-passage g, the passage e’ being closed
When the diaphragm has de-
scended to and is pressed closely to the lower
chamber part «®in every part, the sudden
cheek which is given to the fluid passing into

the meter causes an increase of pressure..

This inerease of pressure acts upon the solid
valve-head and thereby causes its downward
stroke, elosing the
port €, and thus admitting the fluid below the

diaphragm and opening the eduction to the

fluid above the diaphragm. Theseoperations
are repeated as long as the gas flows. The
trunk form of the valve therefore requires
that it shall be open at both ends with a mid-
dle solid partition, so that pressure acting al-
ternately on each side of said partition will
move the valve in the way stated to control the
inlet and the outlet ports torenderthe action
automatic and the flow continuous through
the valve-box, and this automatic action of

the valve is produced solely by the difference

of pressure of the inflow of the fluid to be

measured, which is caused by the terniination

position of the valve shown the gas or |

port ¢ and opening the
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| of the range of action of the diaphragm as the

chamber is filled and emptied. For this pur-
pose the valve isin direct commu nication with
the inlet and the outlet passages of the meas-
aring-chamber to allow it to be reversed as a
free valve by the increase of pressure on one

side thereof, caused by the check imparted to
| the induction of the fluid when the measur-

ing-chamber is filled.

I claim as my invention—

1. In a fluid-meter, the combination, with a
measuring-chamber divided by a flexible dia-
phragm, a valve-case having ports communi-
cating with thedivided chambers, and atrunk-
valve having coacting ports arranged to be
operated by the direct pressure of the fluid
upon its faces, of stops having a fixed rela-
tion to the cylinder and arranged in such re-
lation to said portsas to effect a free starting
of said piston at the end of cach stroke, sub:
stantially as described.

9 Tn a fluid-meter in which an elastic dia-
phragm is employed for the purpose stated,
the valve-case having communication at each
end with the opposite sides of said diaphragm
and provided with the ports e’ ¢* ¢’, the stud
m, and the sleeve m’, the induction and the
eduetion ports, and a valve having tubular
walls provided with coacting portse, separated
by a solid head and having a valve-rod, sub-
stantially as described.

In testimony whereof Lhave hereunto set my
hand in the presence of two subsecribing wit-

I-I'OSVARD LANE.

- Witnesses:
| WILLIAM S. SMITH,
44 Chapman Rd., Small Heath, Birming Jucen.
WALTER R. KEEN,
o076 Victoria Rd., Acton, Birnmingham.
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