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UNITED STATES

PATENT OFFICE.

JOSE F. DE NAVARRO, OF NEW YORK, N. Y., AND HENRY €. SERGEANT, OF
NEWARK, N. J., ASSIGNORS TO JOSE F. DE NAVARRO.

IMPROVEMENT IN LIQUID-METERS.

Specification forming part of Letters Patent No. 114,420, dated May 2, 1871.

To all whom it may concern :

Be it known that we, Josk I. DE NAVARRO,
of the city, county, and State of New York,
and HENRY C. SERGEANT, of Newark, in the
county of Essex and State of New Jersey,

‘have invented certain new and useful Im-
provements in Liquid-Meters, of which the fol-
lowing is a full, clear, and exact description,
reference being had to theaccompanying drasy-
ing, forming part of this specification, and in
which—

Figure 1 represents a plan of our improved
meter, with its inlet cap or bonnet that incloses
the valve and connecting gearing removed.
Fig.2is a longitudinal vertical section through
the line # « in Fig. 1; Fig. 3, a transverse
section through the liney v, and Fig. 4 a hori-
zontal section through the axial lines of the
cylinders of the meter. TFig. 5is a longitudi-
nal view of the valve detached.

Similar letters of reference indicate corre-
sponding parts throughout the several figures.

Our invention relates to double-cylinder me-
ters, the reciprocating pistons of which are
controlled by a rotary valve common to both.

‘While such is the general description of me-
ter to which our invention relates, it is more
particularly designed to be applied to metersin
which the pistons are connected with sepa-
rate crank-shafts geared together to work in
concert, and the cranks of which are set at
right angles, or thereabout, to each other, simi-
lar to the meter described in Letters Patent
No. 106,878 of the United States, issued Au-
gust 30, 1870, to William Tobin as assignee of
Henry C. Sergeant, but differing therefrom in
the arrangement of the crank-shafts at oppo-
site ends of the cylinders; likewise in the
disposition of the latter out of line with each
other on opposite sides of a common center in-
stead of side by side, and in the interposition
of an intermediate gear between the crank-
shafts, none of which features is here sepa-
rately claimed as new,

The intermediate gear, which is preferably
proportioned to revolve only once for every
two revolutions of the crank-shafts, also serves
to drive or form the valve that, in connection
with the ports in the valve-seat, is of peculiar
construction and approximately balanced, the

disposition of the gearing by the arrangement
of the cylinders and crank-shafts also reliev-
ing the valve of side-thrust, and a simple and
direct connection ‘being established between
the valve and the ends of the cylinders.

In the accompanying drawing, A represents
an outer ease, divided vertically and longitudi-
nally, as at b ¥, to form separate chambers or
spaces B B/, and to provide for the arrange-
ment of the cylinders C C/ at opposite ends
and on opposite sides of the case, or, in other
words, out of line with each other transversely,
but with their axles parallel to each other, or
thereabout. :

D is a cap or bonnet, on which the register-
ing mechanism that is operated by the valve
or otherwise may be mounted. This bonnet
also serves as an inlet-chamber for the liquid
in its way to the cylinders or measuring-cham-
bers, and likewise as a cover for the valve and
gear that connects the crank-shafts with each
other and with the valve. ‘

E is a lower exhaust chamber or passage
common to both eylinders. :

It I/ are the separate revolving crank-shafts,
set in motion by the pistons ‘P P/, and ar-
ranged within the chambers B B/ at opposite
endsof thecase, and projecting through sleeves
or bearings ¢ up into the bonnet D, where they
are connected, as by gear-wheels G, G/,and H,
the axes of which are arranged to liein a com-
mon plane, or thereabout, intersecting the axes
of the cylinders diagonally, as indicated by
dotted lines in Figs, 1 and 4.

The intermediate gear-wheel, H, which here
also forms a part of the tubular valve J, is
proportioned to revolve only once for every
two revolutions of the crank-shafts.

Said valve J constitutes a downwardly-pro-
Jecting tubular shaft to the wheel H, and is
open above and below to establish communi-
cation with the inlet-chamber or bonnet D,
and with the exhaust chamber or passage E,
but is divided transversely intermediately of
its length, as by a diaphragm, d, above which
the valve has two oppositely-arranged inlet-
ports, ¢ ¢/, and below which two oppositely-
arranged exhaust-ports, f /7, in intermediate
relation or line with the inlet-ports.

This eylindrical or tubular valve revolves
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within a cylindrical valve-seat, K, open top

and bottom, and divided lon 0"11:udmamlly by

abutments or surfaces g ¢’ and & I/ into verti-

~ cal ports or passages k &' and ! I, over which
the valve in rotating sweeps to pass the liquid
to and from opposite ends of the eylinders C
C’, as required, and in timely relation with
the position of the cranks, that are set so that
when the one piston is at the end of its stroke
in one direction the other ishalf-way, or there-
about, in a reverse direction.

The ports k& &' and ! I/ communieate, respect—
ively, with the spaces B B/, which are open to
one end of either cylinder, and with passages
m m’, which connect with the opposite ends of
the cyhndels

The ports are so proportioned and arranged,
or the one abutment, #’, soreduced in Wldth,
that when an inlet—port passes said abutment,
also when an exhaust-port in the valve passes
the same, communication is established for a
brief period throngh the same inlet or outlet
with the two eylinders at their ends with which
the two ports &' and 7 in the valve-seat con-
nect. This action, which only applies to one
end of either c¢ylinder, and which takes place
when the cranks are at what may be termed
“half-quarter stroke,” isnecessary tokeepup a
regular supply by the valve when running only
one revolution for every two revoluations of the
crank-shafts.

By the construction of the Valve and the ar-

rangement of its ports or passages in connec-
tion with the ports or passages in the valve-
seat the wvalve becomes approximately bal-
anced, or is only subject to the difference of
" pressure that exists between the i 1ncom1no and
outgoing liguid.

The arrangement of the crank-shafts, too,

and valve causes the connecting-gear to oper-

ate with a counteracting pressure on opposite
sides of the valve, thus relieving the valve of
lateral thrust and making it run free.

This feature of the invention is irrespective
of any particular construction of rotary valve,
or of the number of revolutions it makes rel-
atively to the crank-shafts; likewise the ar-
rangement of the cylinders relatively with the
valve establishes a straight or direct passage
for the liquid to and from the cylinders.

‘What is here claimed, and desired to be se-
cured by Letters Patent, is—

1. The arrangement of the separate but
geared revolving. crank-shafts I I and the
cylinders C C' of the meter with their pistons,
substantially as shown and deseribed.

2.-The arrangement of a revolving valve
that controls the movement of both pistons,
the separate revolving crank-shafts, and the -

" gears that connect the whole to work in con-

cert relatively with each other and the cylin-
ders of the meter, essentially as specified. :

3. The tubular revolving valve J, arranged
to communicate at its opposite ends with the
inlet and éxhaust chambers of the meter, and
constructed with opposite side inlet and out-
let ports ¢ ¢ and f f7, arranged in - relation
with each other and to a cross-partition or
diaphragm, d, substantially as specified.

4. The comblnatlon and arrangement of the
ports & k' and [V in the valve-seat, the pas-
sages or chambers m m/ and B B/, connecting
with opposite ends of the cylinders, and the
revolving valve J, with its inlets ¢ ¢’ and out-
lets f 1, essentially as deseribed.

J. F. D2 NAVARRO.
HENRY C. SERGEANT.

Witnesses:
FRED. HAYNES,
R. E. RABEAU.




