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$7,897.—Hgxey B. LeacH, Boston, Mass.—

Fluid-Meter.—November 23, 1869,

Claim.—1. The arrangement, in fluid-mefors, of
two measuring-cylinders, placed end to end, with
their axes in the same line, and each provided with
;v piston, and snitable water-passages communicat-¢/
ing with & valve-chamber common to both, so that -4
:tae fluid may be admitted to either end of either
eylinder, and move ¢ither piston, while the other is?
stationary, whether said cylinders be cast in one
riece or separately, substantially as described.

9, In combination with two cylinders and their

istons, constructed and arranged as sef forth, the

rangement of the valve-rods G- and G, the brackets,
arms F and ¥, and the arms G2 and G¥, substan-
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Iy as described.

3. In eombination with two cylinders and their
pistons, coustructed and arranged as set forth, the ar-
cangement of the water-passages and ports g, & 4, J,
¥, and {, suvstantially as described, : o+

4. The pisions D and D/, haygs,»

rolled‘so as to insare the. Cedin'c i
“ each piston hefore it comme.z25 .£8 return-stroke,
-locking one valve by the motio- of the other valve,
Stantially as deseribes R
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'HENRY B:. LEACH, OF BOSTON, MASSACHUSETTS.

Leticrs Patent No. 07,097, dated November 23, 1869.

IMPROVEMENT IN FLUID-METERS,

et e

The Schedule referred to in these Letters Patent and making part of the same.

] _.ToA«_Z{ _.u:hom it may concern :; . .
: Be it'known that I, HENRY B. LeacH, of Boston,
“in the county of Suffolk, and State of Massachusetts,

have invented certnin new and useful Improvenients |

in Finid-Meters; and I do hereby declare the follow-
ing to be a full,'clear, and exact description of the
saine, taken in connection with the accompanying

_drawings, making a part-of this specification, and the

Jetters of reference marked thereon, in which—
D, L AT
valve-casing removed; B ) _

Figire 2 is a vertical: longitudinal section. on line
2 z, on fig. 15 and ‘ ‘ :

TFieure 1 is a plan of my improved meter, with the.

Figure 3 is a vertical longitudinal ‘section on line

~zz, onfig. 1.

My invention re]dtes, in-the fivst.place, to the con-

struction and arrangement of the vylinders, pistons,
~‘and valves, and the manner of working the valves,
and consists, first, in-constriicting and arranging two
cylinders, or measnring-chambers, and two recipro-
cating pistons, in such & manner that one ceutre line
shall be-common to botly, said cylinders being placed
end to end, cither east in one piece, and bored out as
one-cylinder, and divided into two, by inserting a solid
partition in the middleof its length,or cast separately,

with two heads to each, and placed together, end to-

end, and provided with passages from cach, leading to

one common-valve-chamber, the passages and valves.
lLieing sv. anranged that the valve covering the ports’

and passages communicating with one cylinder may
be moved by the piston working in the opposite cylin-
der,in the same direction that the piston itself moves,
without the use of levers.

‘In -order to accomplish this resulf, the passages’

leading from_the valve-chamber, to either end of one
of thie chambers, have -to cross eaclt other, as shown

in fig. 3, and in order to simplify the cores, and make.

it campaiatively casy to cast the cylinders-and pas-

sages, the ports are arrauged as shown in fig. 1. -
1t also consists-in the use of an arm, attached to
each piston, in combination with a valve-rod, fitted to
slide in a bearing provided for the purpose, between
the water-passages, and having an arm projecting up
tlirough a slot made in the valve-seat, and fitting into
. a recess made in the under side of tlie valve, said
valve being made s0 as to cover the slot in which said
arm ‘works at all times, B
“- The connection between
piston. and the valve-rod is made by a fork on the end
-of gaid arim, partially surrounding said rod, and mov-
ing between two shoulders’ or collars on suaid rod, so
that the piston may travel throngh the greater part
* of its movement Lefore it begins to move the valve.:
1t also consists in making the. connection between

‘the. piston-and the valve-rod inside of a Lonuet or

the arm. attached to the’

casing, attached to the cylinder-head, and communi-
cating with the cylinder, by which.means the wearing-
surface of the eylinder is kept intact, and no impedi-
ment is presented to packing the piston ia the most
thorough manner. o T
It has been found, in praetice, that in meters, where
reciprocating pistons-and slide-valves, moved by said
pistons, are used, if a leak occursy or a small strean .
is allowed to run to waste, the piston does not make &
full stroke, and if the register-is worked by the last.

part of the stroke, no register of the leak or waste

will take place; or, it the register be operated by the
first part, or widdle, of said stroke, then a full stroke -«
will be registered, when only a partial strokc has been

| made. - :

To obviate this difficulty, and compel the piston to ’
complete its - stroke before commencing its return
stioke, even when drops only are passing through the
machine, and thereby make « perfect register, is the
object of the second part of my invention; and .

Tt consists in the use of a double-ended pawl or de-
tent-lever, lung upon a pivot ahove the valves, in com-
bination with suitable lugs-or teeth, having inclined
sidés-on the npper side of the yalve, so arvanged that
when one valve is at the extreme of its. siotion, and
the other eommences to nove, the first valve shall be
effectually locked i position by said movement of the
other valve, so that it cannot move uirtit the second:
valve has completed.its movement, and, ag the valves
are moved by the pistens, it follows that each piston -
must complete its full stroke before comméncing its
return stroke, as will be more-fully deseribed. -

In the dravings— :© - oL .
" A and B represent two measuring-chnmbers, con- -
structed,.in the case represented in' the:drawings, by-
making one long cylinder, and dividing it, transversely,
in the middle by tiie solid partition G, so as to form
two distinet chambers, placed end to end. L

The partition C may be cast in one picce, With the -
cylinder, or the two cylinders may be casy separately,

| and plaged end to end, in a perfectly obvious manner,

withous affecting the principle of operation. ~ o,

D and D’ are the pistons, made of such lengeh as’
to have - sufficient bearing-surface to guide them in
their movernents withont other guides. . -

The pistons are made hollow, as shown in fig. 2, to
lighten them, and are provided with elastic cushions -
a a, fitted into recesses formed ‘in’ their ends for thé
purpose, said cushions being held in, place. by the
screw b, and serve the purpose of clastic stops, to
clieck the movement of the. piston at ‘the end of its
stroke, by coming in contagt with:the rings ¢ ¢, pro-
jecting into the cylinder, from ‘the center of the eylin-
der-heads E I, and the partition G.

By the use of the screwsd b, thé elastic cushions
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other suitable material, behind them, to vary the
movementy of the pistons, as will be readily under-
stood by iy good mechanie.

Itand I*are arms or brackets, attached to the outer

ends of the pistons. 1) and D', and projecting outward

“into the bonnets or casings attached to-the cylinder-

head, Where they are forked on to the valve-rods G
and GY, so'as to move freely on said rods, witil they.
come in contict with one of the shoulders d and ¢’ or
¢ and ¢ , '
The valve-rods G and G are. fitted to slide in bear-

ings formed in the solid nietal between the water-pas-

sagres, and are provided with arms G2 and G* on their

inner ends, which project upward, throngh - slot in _

the valve-seat, and into a recess formed for the pur-
pose in the under side of the slide-valve. ,

The valve-rod that is connected at one end to the
piston D is connected at its other end to the ralve
that covers the passages leading to the cylinder in
which the piston D’ works, and the rod that is con-
nected at one end to the piston 1) is connected at its
other end to the valve that covers the passages lead-
ing to the cylinder in which the piston D .moves, so
that the movement of the piston D moves the valve
that communicates with' the chimber B, and wice
versa. .

H H’ are the-slide-valves, made of such a form as

fo cover tlie necessary ports or passages, and the slot |

through which the valve-rod communicates with the
valve, so that the valves may be worked directly by
the movement of the piston, without the use of stuff-
ing-boxes in any forni, '

g and L are the supply-passages, communicating’
with the chamber X, and crvss each other, as shown.

in fig. 3, the passage b being shown in dotted lines.
15 the discharge-port, or passage, covered by the
sane valve, and commuanicating with the same cham-

ber, through the valve H', and is'shown in dotted lines.

in fig. 1. . .

7 und Eare the supply-passages, and 7, the discharge-
passage communicating with thechamber B, ulso shown
in dotted lines infig, 1. '

Lae valves H and H’ are guided in their movements
by the gnide-bar mm, fitting into a groove formed in the

~upper smifuce of the valves, said guidé-bar being sup-

ported on adjustable standards n p, at eithér end of

the sune. - )
Iis a double pavl, ov_detent-lever, pivoted to the

guide-bar m, 50 as to be free to move as it is acted.

upon by either valve,

The pawl, or detent-lever T is provided with two in-
clined holding-faces at cither end, to work in conjuue-
tion with the raised Ings, or lips 0, on the upper side
of the valves, also having two inclined . holding-faces
and a flat surtiwe at the top, between the two inclines,
as shown in fig. 3. : . -

L is a case to receive the gearing of the registering-
apparatus, not shown in the drawings, o

The operation of my improved weter is as follows:

Suapposing cach piston to be at the outer end.of its
cylinder, and the valve Hto be in the position in which
it s shown in fig, 3, 4. e., with the port j wide apen,
the pressure of the water passing throngh the passage
J» and acting upon the piston I¥, causes it. to move
toward the other end of the cylinder, until the arm ¥
comes in contact with the shoulder d’ yon the valve-rod
G, and moves the valve H', covering the passages to
the eylinder A, and, if a full stream is being drawn,
the piston D’ will complete its stroke, and give the
valve H’ its full movement, the water on the ofher side
of the piston D’ being discharged thirough the passage
k, the valve H, and the passage .

When the piston D' has completed its stroke, and

the clastic cushion @ has come in contact with- the .

ying-¢y and the valve H' is moved so as to uncover the
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port g, the pressure of the water is transmitted through
the passage g, to the .outer end of the piston D, and
causes it to move toward the inner eud of the cylin-
der, and the forked end of the bracket, or arm’F, com-
ing in contact withi -the shioulder d, o the valve-rod
G, the valve,H is moved until the port I is uncov-
ered, and the. piston D is brought to » stndstill by
the elastic eushion -« comjing in contact with the ring
¢, on the partition G, when the pressure of the water

will cause the piston D’ to move toward the outer end -

of the eylinder B, and, by. .its. movement, ' move the
valve H', until the port h is uncovered, and the press-
uie of the head of water, being transmitted through
the passage- & to the inner end of the piston D, causes
1t to niove toward the outer end of the cylinder A,
whicl operation will be repeated indefinitely, the lock-
ing-device being inopérative, or not effective, because
there is no occasion for its use as long as a full or
nearly full stream is being drawn from the fancet.

If, by aceident or. negligence, a leak occurs, or the
fancet is left partially open, so that a very small stream
is ranning through the futivet, the operation” will be

-somewliat vavied, from the fact,. that without the nse-

of the locking-device, the piston would only move so
fir in either direction as to open the valve far enoagh
to allow of the passage of the very-small quantity of
‘water being passed througli the machine, and then it
would stop, and the other piston begin to move, -

An case of a leak or a small stream being drawn, the
operation will be as follows: The parts being in the
position at first supposed, the piston D’ will be moved
to the position in which it is shown in fig. 3, and the
valve H' into the position shown in the same - figure,
Awhen it is open sufficiently to allow all the water to
pass that is being passed through the fances when the
piston 1), having the valve and rod to move, while the
piston D has no load upon it, the piston D’ sgops, and
the piston D moves until the forked end of the arm F
comes in contiact with the shoulder d; on the rod G,
and the piston D is in the position strown in fig. 8,

“when, as the valve I is firmly locked by one end of

the pawllever I being depressed in such o position as
to bear against the outer inclined smfice on the lug
o,-and is held firuslyin that position by the other end
of said detent-lever ‘restiug on the top of the lug o,
on the valve H', the piston D must remain stationary
nntil the piston D’ hits completed its stroke, and moved
the valve H' from under the raised end:of the pawl,
or detént-lever 1, when the .piston D will commence
o move again, and move the valve H- until the port
k is uncoveréld enongli to allow the small qiantity of
water that is being deawn to pass through, when the
piston 1)’ will begin to move toward the outer end of
.the eylinder, which movement will eontinue until the
arm ' comes in contact with the shoulder €, on the
valvé-rod G, when, as the valve H' is fitmly locked by
the detent, or pawllever I, it comes to a standstill,
wid remaing 7 that - position until the piston D las
completed its stroke, and moved the valve H from
“under the yaised end of the detent-lever I, when the
piston D’ moves again, until the valve H’ commences
to uncover the port h, when the piston D, being free
to mave, and having no load, is moved until the forked
end.of the arm I comes in contact with the shoulder
g ontherod G.

- This operatior will be repeated as long as the leak
or waste continues, that is, one piston will move
through a portion of the stroke, and then stand still
until the other piston has moved throigh & portion
of' its stroke, when it will remain stationary antil the
first piston has moved through another portion of its
stroke, when it stops for the second one to complete
its stroke, and so on -to the end, both pistons finally
moving the whole length of the stroke before com-
mencing their retun-stroke, and thereby insming a
perfect register, .
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- The registering-apparatus is not shown, as there is
nothing new in its construetion, but is applied in the
case L, with a spindle passing through the hole p, in
the valve-casing, and is worked Dy the movement of
the valve in any suitable mauner, ~

I do not claim, broadly, the use of two measaring-
chambers in one eylinder, the pistons of which work
alternately, and each piston moving the valve that
covers the ports, or passiges communicating with' the
oppusite chamber, for that is covered by the patend
No. 87,104, granted to-me Febraary 23, 18695 but ~

What I claim as new, and desire to secure by Let-
ters Patent, is— : : . i

1. The arrangement, in fluid-meters, of two meas-

» . Ve . . .
uring eylinders, pliced end to end, with their axes in-

the saume line, and each provided with a piston, and
snitable water-passages connnunicating with a valve-
chamber common to both, so that the fluid may be ad-
mitted to eitherend of cither eylinder, and move either
piston, while the other is stationary, whether said cyl-
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inders be cast in one piece or _sepamtely, substantially -

~as described.

2. In combination with two eylinders and their pis-

_tons, constructed -and arranged as set forth, the ar-

rangement of the valve-rods G and GY, the brackets,
or arms F and I¥, and the arms G? and G°, substan-
tially as described. ) . ) -

3. In .combination with two eylinders and their pis-
tons, constructed and airanged as sef; forth, the ar- -
rangement of the water-passages and poits g, 1y 1, 4, -
%, and I, substantially as described.

4. The pistons D and I, having their motions con-
trolled so as to insure the completion of the stroke of
each piston before it commences its return-stroke, by
Jocking one valve by the motion of the other valve,.
substantially as described. L )

Tixecuted at Boston, this 34 day of :JTune, 1869.

Witnesses: HENRY B. LEACH.

Tros: HOLMES, -
N. C. LOMBARD.




