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‘To wll whom it may eoncern:

Be it known that I, PIERRE SAMAIN, a citi-
zen of the French Republic, and a resident of
Clamart,Seine, France, have invented certain
new and useful Improvements in Liquid-Me-
ters, of which the following is a specification.

My invention relates to liquid-meters, and
contemplates the use of celluloid and other
material of similar nature in the construction
of such meters, with a view to obviate certain
disadvantages inherent in existing liguid-
meters. From extensive observations I have
found that celluloid or similar substances ca-
pable of being molded into shape either by a
hotorcold processcould be usefully employed,
so as to render meters of this class, more par-
ticularly water-meters, hygienic and at the
same time cheaper and lighter than the me-
ters ordinarily supplied. The hygienic na-
ture of the material is of great importance
in connection with water-meters for domestic
service, as it prevents contamination of the
water by the rusting iron parts or the salts
formed by the brass parts of the meter. For
other liquids, such as acids or alkalies, the
material for use in the construection of the
meter can readily be so selected as to be proof
againstany particularliquid,which, however,
cannot be obtained with meters of ordinary
metal.

By judiciously selecting and combining the

materials for the manufacture of the meters
in accordance with their size, the work re-
quired, and the nature of the liquid being
n.easured the most advantageous results may
be obtained. Forexample, the movable parts
of a meter may be made of celluloid and the
casing or stationary parts may be made of
other materials—such as ivorine, ebonite,
wired or armored cement, &c.

The object of this invention, therefore, is
to utilize the aforementioned materials under
the most advantageous conditions.

My improved system may be conveniently
adopted in connection with that type of wa-
ter-meter commonly known as the ““oscillat-
ing cone or disk meter.” The movable mem-
ber of this meter forms a cone mounted in a
casing and adapted to oscillate simultane-
ously in the plane of a partition, which cuts
the said cone along one of its generatrices

and around the generatrix, which euts it by
the aforementioned partition.

The principle on which the funetion of these
meters is based is well known and requires
no description, and I shall therefore restrict
the following specification in reference to the
annexed drawings to a mode of construction
which I have found preferable for permitting
the use of celluloid in the manufacture of the
said meter.

In the drawings, Figure 1 is a vertical sec-
tion taken ou the line A B of Fig. 2 of my
improved meter. Fig. 2 is a horizontal sec-
tion taken on the line C D, Fig. 1. Fig. 3 is
a vertical section of a meter with a slightly-
modified transmission. Fig. 4 is a detail,
drawn to a larger scale, of the transmission
shown in Fig. 3. Fig. 5 is a vertical section
of a modified form of construction. TFig. 6
is a horizontal section of a portion of the ap-
paratus illustrated in Fig. 5. Fig. 7 repre-
sents a plan of the metallic insertion or ar-
mor for the oscillating cone. . Fig. 8 isa ver-
tical section on line A B of Fig. 9; and Fig.
9 is a section taken on the line C D of Fig. 8.

The numeral 1 denotes the cone, provided
at its summit with a sphere 2, which serves
as a pivot for the oscillation. Thesaid cone
oscillates within a chamber 3, limited by a
conical wall 4, an annular peripheral wall 40,
and a conical base wall or floor 6. Said cham-
ber 3 is divided into two parts by a partition
7, Fig. 2, and the cone 1 is generatrices for
the passage of the partition 7. The floor 6 of
said chamber 3 is formed with a central
spherical seat 9, and the edges of said floor
coincide with the plane passed through the
ceunter of the sphere 2. At 45 are indicated
webs or ribs for strengthening the floor and
rendering the same rigid. The external cas-
ing 5 terminates at its lower end in a eylin-
drical portion situated below the plane passed
through the center of the sphere of which it
forms part and serves to facilitate the mold-
ing of said casing. As before stated, within
the outer casing there is arranged another
casing with spherical wall 40 and divided by
the partition 7, on both sides of which latter
said spherical wallis perforated withanumber
of holes 42 and 43 to serve as inlets and out-
lets, respectively,forthe liguid. (See Fig.2.)
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This arrangement of said internal casing in-
sures the following advantages, viz: the lig-
uid within and without said internal casing
is in a perfect state of equilibrinm and is con-
sequently not subject to becoming deformed
by reason of the pressure upon the surfaces.
Moreover, as both sides are immersed in the
water there can be produced no expansions
due to uneven temperatures of the liguid.

11 is a perforated plate designed toserve as
a strainer for grits or gravel and otherimpuri-
ties suspended in the liguid. Said strainer
is fixed atits center by a screw secured in the
base 12 of the casing, while its periphery is
engaged under a projecting flange 10 of the
base-plate 6 of the inner casing and the inner
rim of the casing 5, which presses the same
down upon a cireular seat in the flange of
the outer casing 12. The flanges of the parts
5 and 12 are secured together, with a pack-
ing-ring between them, by bolts 20.

The water-inlet is at 16,and after the water
has passed through the strainer 11 and then
through passages 48 and holes 42 it arrives in
the chamber 3, and there produces the move-
ment of the oscillating cone 1, and finally
leaves through the holes 45 and outlet 19.
Partitions 38 39 are so disposed as to prevent
the outflowing and inflowing currents of the
liquid to mix in the interior of the casing 40.
By this arrangement the inlet of the liquid is
effected at the farthest point from the center
of oscillation of the cone 1, and thereby the
starting of the latter facilitated.

In addition to providing the meaus for the
adoption of a strainer the lower part 12 of
the casing also permits of the displacement
of the inlet-tubulure 16 relatively to the out-
let-tubulure 19 by fractions of a turn of the
serew-bolts 20, and it is thus possible to ad-
just these two tubulures to suit the existing
local positions of the inlet and outlet tubes
when mounting the meter in position.

The cover 27, which separates the chamber
containing the transmitting mechanism from
the chamber inclosing the wheel-train of the
registering mechanism, is concave and is thus
not affected by the internal pressure of the
liquid, and therefore the moving parts are
not liable to become wedged by the warping
of said cover.

By adopting the spherical form for the lower
portion 12, the top portion 5, and the cover
27 the meter is readily capable of resisting
the internal pressures, while, moreover, all
the surfaces of said parts are subjected to
traction only, and thereby present a more
favorable condition for the use of celluloid.

The number of oscillations of the cone are
in proportion to the quantity of liquid drawn
off, and these oscillations are transmitted to
the registering mechanism.

In the arrangement shown in Fig. 1 the
transmission of the movement at reduced
speed is effected in the following manner: A
sleeve 23 is mounted loose upon a spindle 22,
the lower end of which latter is formed with

714,823

a number of collars and sécared in the §phere
2 while molding the latter. The sleeve 23
carries a toothed wheel 53, meshing with a
stationary pinion 52, so that when the toothed
wheel 53 turns around said stationary pinion
it has a reduced speed relatively to the pro-
portion of the number of teeth in the wheel
53and pinion 52. Theextremity ofsaidsleeve
98 forms a tcothed pinion 54, turning inte-
grally with thesleeve, and thereby imparting
rotation to a toothed wheel 55 in gear with
it and proportioned so as to further reduce
the speed. The spindle 22, sleeve 23, and
speed-reducing gears are inclosed in a cham-
ber constituted by a truncated portion 4 and
the cover 27. This chamber is filled with
liguid and communicates with the chamber 3
through a small orifice 4%, the liquid in said
chamber remaining always the same and the
introduction of gravel being almost entirely
avoided.

The eylindrical box 24, containing the reg-
istering mechanism 60 and indicator-dials 61,
reposes with its lower end upon a flat annular
flange 29, provided at the base of the crown
portion 30. The box 24 is secured by a ring
31, having external screw-threads to secrew
into the erown 30. The ring 31 has an easy
fit upon the exterior of the box 24 and presses
the latter tightly upon the supporting-flange
29. 'This mode of fixing the box for the reg-
istering and indicating mechanism upon the
chamber containing the transmitting mech-
anism issimple, easily separated, and yet fur-
nishes areliable tight joint which can be read-
ily tightened. The chief advantage of this
construction is that it permits the. box, with
the indicator, to be turned around into the
most advantageous position forreading. This
arrangement, together with the previously-
described mode of adjusting the orifices for
the ingress and egress of the water, is a very
important feature in connection with water-
meters, which often have to be mounted un-
der various local conditions. This improved
arrangement of meter allows the largest por-
tion of the component parts thereof to be con-
strueted of celluloid by molding the same—
for example, the lower casing itself and the
oscillating cone, and likewise the indicator-
box.

Theoscillating cone of celluloid is light and
readily starts operating, even with a very
small flow of liquid. Obvioansly thisis a very
important point for insuring a sensitive ac-
tion of the meter, because when the cone is
made of bronze it requires a certain velocity
of the water to start the mass of such cone
moving, and therefore an appreciable quan-
tity of water is caused to pass unregistered
through the interstices of the joints.

The metallic parts comprise the ring 31, the
serew-bolts, and the gear-wheels of the indi-
cator.

By employing transparent celluloid it will
be easy to inspect the functions of the vari-
ous parts of the meter and to ascertain any
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irregularities without having to take the me-
ter to pieces.

The meter can be made of celluloid or its
derivative substances or of materials having
a base of cellulose or casein.

Figs. 3 and 4 show a simplified construc-
tion of the transmitting mechanism for trans-
lating the motion of the oscillating cone at a
reduced speed to the indieating mechanism.
The spindle 22, secured in the sphere 2, ter-
minates at its outer end with a cup 60, form-
ing the bearing for a ball 61 at the lower end
of a stem 62 of a toothed bevel-wheel 63. In
the center of said bevel-wheel a spherical
cavity is formed to engage un a stationary
sphere 64. The motion which said bevel-
wheel receives from the oscillating cone is not

-such as to rotate it around its axis, but uses

it to oscillate in a similar manner as the cone
1, and thereby bring its teeth successively
into gear with the teeth of the wheel 66. In
order to prevent the rotation of the wheel 63
and only permit it to oscillate, the spherical
cavity 65 is formed with two grooves at right
angles to each other, in which two pegs or
keys disposed at right angles to one another
engage. In this manner the toothed wheel
63 can only oscillate without rotating in two
planes at right angles to each other, and the
result of these displacements, due to the si-
multaneous oscillations in these two planes,
causes all the circumferential points of the
wheel 63 to come successively in contact with
all the eircumferential points of the wheel 66.
This contact, however, is not derived from
the rotation of the two wheels, but is due only
to the sucecessive contaet of all the circum-
ferential points of the wheel 63 with those
of the wheel 66. It follows, therefore, that
withan equal number of teeth on both wheels
the teeth of the wheel 63 will be caused to
enter successively between those of the wheel
66, and this latter will remain stationary.
Presuming, however, the wheel 63 to have
fifty-one teeth and the wheel 66 to have fifty
teeth, then for each complete revolution of
the wheel 63,starting from the position shown
in the figure, till it has returned to the same
point, the fifty-one teeth of the wheel 63 will
have been in engagement with fifty-one teeth
of the wheel 66, and as the latter has only
{ifty teethit has been advanced for one tooth.
Taking into consideration the nature of the
movement, it will be clear that the advane-
ing motion of the tooth is not effected by a
jerk. Onthecontrary, eachengagement of a
tooth of the wheel 63 with the wheel 66 causes
the latter wheel to advance a distance corre-
sponding to one-fiftieth of the tooth. This
number fifty has been cited only as an ex-
ample, so as to facilitate the description of
how a considerable reduction in speed can be
effected without adopting a gear-wheel greatly
differing in diameter. A further advantage

of this arrangement is that the oscillating
cone 1 is constantly in contact by one of its
generatrices with the walls of its casing, be-

[
e

cause the rigid stem 62 prevents the cone 1
to set itself in the axis of the apparatus.
Figs. 5, 6, and 7 show various improve-
ments with a view to insure increased accu-
racy in registering and also to impart greater
rigidity to the osecillating disk. :

7¢

In order to obviate inconveniences arising

from the speed of the water in coming into
contact with the cone, I have found that
greater accaracy can be imparted to the me-
ter by causing the inlet-water to flow through
the partition 70. (See Fig. 6.) To this end
said partition is made of sufficient thickness
to enable a series of internal passages 71 to
be made therein, which lead into the cham-
ber of the oscillating cone 75 through orifices
72. 'The water passes from the interior of
the partition 70 through a series of holes 73
in the lower end 74 of said partition and
thence beneath the contact-surface of the
partision.

The oscillating cone 75 is advantageously
made of materials capable of being molded
into shape—such as celluloid, ivorine, and
such like—providing the material has the
necessaryrigidity and resistance for this pur-
pose. To provide this rigidity for said ma-
terials, T have embedded therein during the
molding process an insertion of metal 76 in
the cone 75, the said insertion being perfo-
rated, as shown in Fig. 7. In this manner I
arm enabled to preserve all the advantages of
the selected materials and at the same time
avoid the bending or breaking thereof.

Other metallic insertions orstiffenings may
be embedded in the parts requiring great ri-
gidity—for example, parts composed of ce-
ment. I am thus enabled to manufacture
large meters either partly or entirely of ar-
mored cement, which constitutes an absolute
novel application. :

The form of construction shown in Figs. 8
and 9 combines to a high degree the advan-
tages of perfect equilibrium of all the com-
ponent parts, together with facility for mold-
ing the same. The outer casing 77 is pro-
vided with an inlet-tubulare 100 and an out-
let-tubulure 78, and ribs 79 and 80 are pro-
vided to prevent the inlet-water and outlet-
water from mixing together. At the inlet
side there is furnished a strainer 81 for re-
taining gravel and other impurities, and a
ball 82 forms a valve which prevents the lig-
uid from circulating in the wrong direction
through the meter. The holes 83 in the
spherical wall of the inner casing 84 admit
the liquid, which then traverses the chamber
3, and is thereby registered through the ac-
tion of the disk 1, and finally leaves through
holes 85 and through the outlet 78. The os-
cillating cone transmits its movements to
the registering mechanism through the inter-
vention of the spindle 22, fitted with a head
86, which rotates and moves with it the tap-
pet 87, fast on the shaft 83. This shaft is
fitted at its upper end with a toothed pinion
89, which transmits its rotary motion through
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an intermediate gear-wheel 90 to an inter-
nally-toothed wheel 91, integral with an up-
wardly-projecting shaft which carries ab its
upperend a pinion 92. The gears marked 93
serve to reduce the speed. Thechamber 94,
in whieh the said speed-reducing gear is lo-
cated, is formed by an extension of the walls
of the casing 77. The floor 6 of the inner
casing is effectually equilibrated by the pro-
vision of an orifice 95, through which the
liquid from the chamber 3 passes into the
space beneath said floor above the bottom 96
of the meter. The internal wall 84 is also in
perfect equilibrium. Further, the chamber
97 communicates by orifices 98 99 with the
chamber 3, and thereby places the oscillating
cone and the transmitting and speed-reduc-
ing mechaunism also in equilibrinm.

The various forms of construction herein
deseribed have the advantage that they per-
mit of the use of such materials that can be
readily molded into shape either in'a hot or
cold condition and which have not heretofore
been utilized for the same purpose. The fol-
lowing are some of the materials which I con-
template to employ for this purpose and which
are cited by way of an example only,without
limiting myself to them alone—rviz.,celluloid,
xylonite, viscosite, cellulose, casein, ivorine,
ebonite, and others. Iamthusenabled topro-

R
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duce under the best conditions of manufac-

ture an absolutely novel industrial article.

Having now fully deseribed my said inven-
tion, what I claim, and desire to secure by
Letters Patent, is—

A water-meter of the type known as oseil-
lating cone or disk, comprising first, a dou-
ble casing in the interior of which the oscil-
lating cone is mounted and which is provided
with perforations for the ingress and egress
of the water; secondly, the concave cover
or partition for separating the registering
mechanism from the interior of said casing
and for providing the necessary resistance to
withstand the internal pressure; thirdly, the
lower portion of the casing furnished with a
strainer to avoid the intreduction of gravel
into the meter, and adapted to be so adjust-
ed, relatively to the upper portion, as to suit
the localrequirements of the pipes connected
with the meter; and fourthly, means for join-
ing the box, containing the registering mech-
anism to the internal casing.

In testimony whereof I have hereunto seft
my hand in presence of two witnesses.

PIERRE SAMAIN.

Witnesses:
ADOLPH STURM,
EDpWARD P. MACLEAN.
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