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o a«ZZ whom it may COncerw: |
Be it known that I, EDwWIN TATHAM, a sub

. ~ ject of the Queen of Great Britain, remdmg ab
Balmain, near Sydney, in the Colony of New.

sSouth Wales have invented certain new and
useful Improvements in Liquid-Meters, (for
which I have obtained . Letters Patent in the
Colony of Victoria, No. 3,896, dated Novem-
in the Colony of New South

~and bhave made applications for patents 'in In-

_i5

20

dia under date of February 11, 1885; in Ger-

many, France, Belgium, and Italy, all under
date of J anuary 12, 1885, and in Austria un-.
‘der date of Janualy 16, 1885 ,) of which the

following is a full, cleal and exact descrlp
tion.
This invention relates to that class of appa-

‘ratus designed for measuring and registering
the volume of fluid passing through the same. -

My improved liquid-meter is composed, es-

 sentially, of a casing divided into two cham-

23

30

bers of like and predetermined capacities, and
of suitable valves operated by an oscillating
lever or balance combined with a fioat, and a
moving or shifting body or substance acting
on the lever to tilt the same when one of its
ends is elevated by the liquid rising in one of
the measurin g~-chan;1bers to a given level. ‘I'he

- leveror balance is so connected with the valves

35

that when one of the chambers is full and the
lever is tilted it will open the exhaust-valve
of the filled chamber and close the inlet-valve
thereof, and simultaneously therewith open

~ the mlet valve and close the exhaust-valve of

40
- further composed of a delwery chamber, to

which the measured liquid is delivered and

45

the chamber previously emptied. In this man-

ner one of the measuring-chambers is filling

The meter is

while the other 1s emptymn‘

from which it passes to the delivery pipe or
pipes, said delivery-chamber being provided
with a suitable check-valve to prevent the re-
turn of the liquid delivered therefrom. It 1s
further composed of any suitable registering
mechanism, actuated by the oscillatory lever
or balance to register the oscillations thereof,
and consequently the number of times each
measuring-chamber is filled and emptied.

TFig. 4, an internal plan showing the casing in

The mveutlon consists in the constructlon
of the meter and of its parts and in their-com-
bination, substantially as hereinafter fullyde-
sceribed, and as specifically pomted out inthe 5 5 -
claims. |

Referring to the accompanymg dl&Wll]ﬂ‘S,

' Figure1is a front elevation, and Fig. 2 a pl&u

respectively, of an improved llquld meter. |

Fig. 3 is an internal elevation showing the 60‘.»'
‘casing or meter- eastmg, the induction-valves,

and the discharge pipe or orifice in section;

Sectlon Fig. 5, a vertical section on line a a
in Flg 3 Fig. 6, a horizontal section on line.
b b 1In I‘Jgs 3 and 5. Fig. 7 is an internal ele--
vation in a plane at mghb angles to the planes
of Figs. 1, 3, and 5, the casing and the induec-

tion pipe 01 ouﬁoe being .shown in sectlon;
and Fig. 8 is a plan view of the under Slde of 70 B
the oscillating lever or water-balance.

Like letters of reference indicate like par s N
whenever they oceur in the drawings. .

In the drawings, A indicates the meter- cas-
mg whlch is preferably made in two parts, 75
a* and a*, bolted together and to a central par-
tition, A’ that divides the casing into two -
measuring-chambers, B and B’, of equal ca-

pactby. The partltlon A’ is in the fm m of an

inverted T, the horizontal portion ¢’ of which 8o

forms the botmm or floor of the chambers B ‘
and B/, and to said horizontal portion and .-
smtable ﬂanges, a, on the two halves of the

‘meter-casing is bolted the delivery-chamber F,

which bas corresponding flanges, f, as shown 85
the parts being bolted together by bolts A% = .
~ F%is a pipe extending from the chamber F
into one of the chambels (that, B’, as shown)
| of the meter-casing to a point some distance -
above the highest lev el reached by the liquid 90
therein, for a purpose presently explained. - -
Seated on the horizontal portion of the par-
tition A’—that is to say, on the floor of thre -
measuring- chambers and at opposite ends of
the said parbltmn———-are two valve- ca,smns, D o5
and B. The interior of the valve-casing D is |
in communication with the inlet port or pipe,
D’ and has on its opposite sides a slide-valve,
D2 one for each chamber Band B/, said V&IVES | |
controlhng the inlet- -ports D’ in the valve-cas- 100

ing D. The valve-casing B, on the opposite

end of the partition A, is in communication
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with the delivery-chamber I by a port, E° | which is connected with a lever, the weighted

and a like valve-casing, D, has also on opposite

sides a delivery or exhaust valve, F? one for
each chamber B and B’, that control the de-
livery or exhaust ports E in the valve-cas-
ing E. | -

In 1ts upper end the partition A’ has an
opening, in which is arranged an oscillating
lever or water-balance, C, composed, prefer-
ably, of an oblong air-tight box or casing
nearly equal in area to the cross-sectional area
of the meter-casing, but relatively very shal-
low, in which is hermetically sealed a small
quantity of mercury, water, or other fluid, C'.
On its under side the lever is provided cen-
trally withlugs or hinge-knuckles or joints C?,
pivoted on a fulerum-pin, C?, so that the said
lever or balance straddles the partition A’.
On said under side of the lever or balance are
also attached floats (% one for each chamber
B B, and at each end the lever or balance has
on opposite sides, and in the vertical axial
plane of the valves D’ I’ a stud or pin, to
which is connected one end of a connecting-
rod, which isslotted at that end, for purposes
presently explained. - |

In the drawings, D® D® indicate the connect-
ing-rods for the 1nlet-valves D? of the cham-
bers, B BB, and E* E° indicate the like rods
for the exhaust-valves E’ of said chambers.
T'he lower ends of the connecting-rods D® are
pivoted to the valve-rods D’ of the valves D?
and the like ends of the rods I&° are pivoted to
the valve-rods I’ of the valves 12,

The registering mechanism, which may be
of any usual or preferred construction, is lo-
cated 1n the meter-case in front of the lever or
balance C, and is ‘controlled thereby through

the mediam of a weighted pawl, (, that actu-

ates the ratchet on the unit-wheel arbor, from
which motion is transferred in any usual man-
ner to other registering-arbors.

The weighted end G° of pawl-lever G rests

on top of the balance or lever C, and as the

latter oscillates on its fulerum causes said |

pawl to move the ratchet a distance of one or
more teeth at each complete oscillation; or the
arrangement may be such as desired to regis-
ter the oscillation of the lever in either direc-
tron, as will be readily understood.

A’ i3 the opening; A, the glass face therein
for reading the meter. A'isthe framein which
the glassface is secured; A® the cover therefor:.

The exhaust or discharge valve casing may
be directly connected with the discharge-pipe,
and such pipe provided with a proper check-
valve to prevent the liquid from returning to
the valve. 'When, however, the liquid dis-
charged is to be delivered at an elevation above
the meter or against a pressure, I prefer to
employ a delivery-chamber, F, in which is

formed the discharge-branch F'.

65

As above stated, the chamber F is in com-
munication with the exhaust-valve ecasing T,
and through the latter with both the cham-

bers B B/, and it is provided with a suitable

seat, L™, for a check-valve, I’, the stem of

float F* of which is adjustable thereon, so that

the valve may be held to its seat with a press-
ure commensurate with that in the delivery-
pipes. R

The operation of the meter may be briefly
described as follows: The water entering at
D’ and passing through valve-casing D and

the inlet-port D’ of chamber B’, on rising to

its highest level, as indicated by the dotted

line B’ lifts through the float C* the end of

the lever or balance C, that extends into the
chamber B, and the fluid sealed in the lever-

chamber flows from that end thereof to the op-
posite end that projects into the chamber B of

the meter-casing and tilts the lever or balanee
on 1ts fulerum into the position shown in Figs.
s and 5. In this movement of the lever the
inlet-valve D* of chamber B’ is moved up-
ward to close the inlet-port, and the exhaust
or discharge valve E’ of said chamber B’ is
also moved upward to open the discharge-
port in valve-casing E, corresponding with
sald valve. At thesame time the correspond-

ing valves, D* E?, for chamber B are moved
- downward, the former to uncover the inlet,

and the latter to cover the exhaust or outlet
ports corresponding with said chamber B.
The Jatter is now filling, while the former
chamber, B, is emptying, the water flowing

ber I, During the oscillation of the lever or
balance C the weighted pawl G’ is also lifted,
and rotates the ratchet-wheel on the unit-ar-
bor the required distance, which is registered
on the unit-dial. When the water in cham-

ber B has risen to the highest or operative

level, the movement of the parts are reversed,
and chamber B empties, while chamber B’
again fills, the pawl G’ descending with the
lever or balance, and, riding over the ratchet-
wheel G’ the required distance, engages there-
with to rotate the same at the next oscilla-
tion of the lever or balance. |

I have hereinbefore stated that the upper
end of the connecting-rods D* and E° are slot
ted, and that the pin by which said rods are
connected with the lever or balance C passes
throughsaidslots. The objectof this arrange-
ment 18 to prevent the valves from operating
until one end of the lever or balance has been
lifted sufficiently to displace the liguid there-
1n and tilt said lever—that is to say, until the

liguid in the measuring-chamber has reached

a predetermined level. Theseslots therefore
control the level at which the liquid can rise
in the measuring-chambers before the valves
are brought into play, and said level may
thereforebe adjusted by the length of the slots
wilthin certain limits. |

When the exhaust-valve casing is connected
directly with the discharge-branch of the me-
ter, the liquid entering at D° fills one of the
measuring-chambers—say that,B. The air in
the meter-casing is compressed and forms an

“alr - cushion, and when the check-valve or
| trapped discharge is set or adjusted to that

70
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from said chamber B’ into the delivery-cham- |
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pressure, the compressed air assists in fore-
ing the liquid out of the measuring-chamber

ure within the meter-casing, as will be read-
1ly understood, is maintained practically uni-

form, as the eha,mber B’ commences.to fill the

moment chamber B commences to empty.

‘I have hereinabove stated that when the

' liquid is to be delivered at a higher level than

10

thatat whichthe meterislocated,Iprefertoem-

- ploy 1n conjunction therewith a delivery-

chamber, F; and in order to avail myself of

- the air-pressure above referred to the said

L5

- vent saidliquid passing through the pipe.

20

chamber is connected by a pipe, F°, with the

interior of the meter, said pipe extending into
the meter-case to a point above the maximum
level to which the liquid rises therein to pre-
In
this case the air is compressed at the outset to
the pressure at which the check-valve F? isset

to discharge at, and the back-pre:sure of the

column of 11qu1d in the discharge-pipe fur-

- ther compresses the air within the meter when

29

30

the valve is lifted off its seat by the float F',

and such compressed air passes up through

pipe I’ to supplement the cushion formed by
the air from the measuring-chambers, and the
pressure thereof is felt by the llquld filling

and discharging from measuring-chambers B

and B, respectively, and by the. liquid which
is being discharged through pipe I,and which
may be discharged at 1:)13.01;10311)7 the same

~ pressure at which it 18 supplied through pipe

35

D’ by adjusting the check-valve and w elghted

float F* at the pmper dletanee from the ful

- eram,

40

45

____50

liguid-meter, although I prefer,
meter is used, to measure water supplied in
. a pipe, say, one inch or less 1n diameter, to

It is cleer]y to be seen that any cut off and
supply mechanism—such as taps, lift-valves,
&e.—might be substituted for the slide-valves
shown without departing from the nature
of my invention; also, that it 18 not essen-
tial that the °‘‘water-balance’’ should le

‘oblong or have parallel sides, nor that any

particular sizes or materials are necessary to
the success of the operations of my 1mproved

make each measuring-chamber of a eepeelty
of two and a half mllons

Having now partleulerly descubed and as-
certained the nature of my said invention, and

in what manner the same 1s to be performed

. I'declare that what 1 claim, is—

53

1. In a liquid-meter, the eombmatlon with

- the casing A, havmg inlet-port D7, dluded'

into two chambers by a central diaphragm,
and the valve-casings D and E, having each
an inlet and diseharge valve D’ D? and K E?,

60 respectively, of the water-balance C, having

The press-.

described.
4. A llquld meter lelde into two air- tlght_
measuring - chambers, inlet and  discharge-
‘valves for said chambers, a registering mech-

when such |

1ﬂeets Ct, the eonne(,tmg rods D° and D’ for'

epemtmn the valves connected with the

water-balance, and a registering mechanism
controlled by the said water-balance, said
parts being arranged for co-operation, sub-

stantially as and for the purpose 813e01ﬁed
2. In a liquid-meter, the meter-casing A,

formed in two parts, Whlch when bolted to-

gether, form the inlet- port D% a delivery-
chamber, I, adapted to be secured to the cas-

partltmn or diaphragm A’, adapted to be

70

ing A, in combination with the T- shaped -

clamped between the two pelts of the casing

and the delivery- chamber and divide the
vy

meter into three air-tight compartments, sub-

‘stantially as and for-the parpose specified.
3. The combination, with the meter-case,

valved measuring- .chambers B B’, open at top, . E
and the valved delivery- ehamber of the pipe -

F°, whereby said measuring - chambers are

80

pla,eed in communication w1bh the delivery-
chamber independently of the valved com-

munication between the two, subetantmlly as

anism, an oscillating lever controlled. by the : |
liquid to be measmed and controlling the

inlet and discharge valves of the measuring-

chambers, and the. registering mechanism, -

combination with an air-tight delivery-cham-

90 -

ber in communication with the discharge-

ports of the measuring-chambers, and with
both said chambers at a point ebove the level

95

to which the liquid rises therein, and a cheek- =

valve held to its seat by an edjueteble press-- -

ure, substantially as ‘md for the pu1pose o

epemﬁed

5. A liquid-meter dw1ded into two air- tlght----

100

measuring - chambers, inlet and discharge-
valves for said chambers, a registering mech-

anism, an oscillating lever controlled by the
hqmd to be measured, and controlling the in-

let and discharge Velves of the measuring-

chambers, and the regisiering ‘mechanism, in

1 05

eombmetlon with an air- tlnht dehverv-ehem- o

ber 1n communication w1th the dlscharge-

ports of the measuring-chambers, and with
1 both said chambers at a point above the level

to which the liquid rises therein, a check-

‘md for the pur pose specified.
| - ED W'[N TATHAM
\Vltnesses
FRED WALSH,
EDGAR FUSSELL.
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valve, a lever for controlling the movements
of the valve, and a float adapted for adjust-

| ment on and for controlling the lever through
| the liquid being discharged, subst.;mtmllv as

115
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