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UNITED STATES

PAaTENT OFFICE.

LEWIS HALLOCK NASH, OF BROOKLYN, ASSIGNOR TO THE NATIONAL
METER COMPANY, OF NEW YORK, N. Y.

OSCILLATING WATER-METER.

SPECIFICATION fonning part of Letters Patent No. 320,577, dated June 23, 1885.

Application filed April 26, 1834, Renewed January 24,1835, (No model)

To all whony it may concermn:

Be it known thabt I, LEWIs HALLOOK NASH,
a citizen of the United States, residing ab
Brooklyn, in the county of Kings and State of
New York, have invented new and useful Tm-
provements in Oscillating Water-Meters, of
which the following is a specification.

In an application for a patent for improve-
ments in water-meters, filed by me December
18, 1883, under Serial No. 114,916, I have de-
scribed a water-meter in which an eccentrie-
ally-moving piston is eontrolled by co-operat-
ing studs and a radial abutment, which di-
vides the inflow frrom the outfow, upon which
the piston swings in its movement to divide
the chamber-case into receiving and discharg-
ing spaces, and I do not, therefore, broadly
claim herein such means for controlling an
eccentrically-moving piston.

In my said application the piston is adapted
to form a guiding-bearing upon the said di-
viding-abutmens, and consequently cause
wear upon these parts. .

The object of my present improvementis to
relieve the wear upon the piston and upon
the abutment, and avoid the necessity of hav-
ing the piston slide with a bearing upon the
dividing-abutment.

To this end my present invention consists
in providing a ring-piston with an external
arm, upon which it swings in a guide formed
within the case. The piston-arm in thisfunc-
tion may extend within a chamber formed in
the radial dividing-abutment, the open end of
said chamber being closed by said arm in
every position in the movement of the piston,
to complete the dividing function of the abut-
ment, when the piston has a transverse web.
When, however, an open ring-piston is used
itsexternal guiding-armisarranged ina cham-
ber at one side of the radial abubment.

My present invention also embraces an ar-
rangement of portsin the piston and in the
case, to allow of free inlet and discharge for
the waterinto and from the interior of the pis-
ton, and in a construction of the controlling
members of the piston by which foreign mat-
ters may be allowed to pass through the meter-
case without injuring or stopping the meter.

Referring to the accompanying drawings,

Tigure 1 represents a vertical section of a wa-
ter-meter embracing my invention, taken on
the line z z of Fig. 2, which represents a hori-
zontal section of the same taken on the line y
y of Fig. 1. TFig. 3 represents a plan view of
the lower section of the case, and a top view
of the piston therein. Fig. 4 represents a ver-
tical section, taken on the line w w of Iig. 1,
through the inlet and outlet passages, and the
chambered bearing for the piston-arm. TFig.
5 represents an elevation of the piston, show-
ing its side openings and guiding-arm; and
Fig. 6 representsa view similar to F'ig.3, show-
ing a modified arrangement of the guiding-
arm when used with an open ring - piston,
such as shown in my said application.

The meter-case A is preferably of eylin-
drical form, and of two symmetrical sections
properly joined and secured together. Kach
section has an interior corresponding ring
projection, A* C, extending inward around
the center of each head,leaving aspacebetween
their inner open ends, as shown in Fig. 1.

The case has a radial abutment formed of
two integral or separately set-in pieces, C' A/,
(shown in elevation in Fig. 1,) which extend
from oune side of the ring projections and di-
vide the inlet from the outlet passages and
ports. These abutment-divisions extend in-
ward from each cylinder-head, leaving aspace
between their inner ends or edges equal in
width to the space between the inner ends of
the ring projections C* A% and on the same
horizontal plane therewith, asshown in Fig. 1.

The piston consists of a eylinder having a
middle transverse web, B, but open at each
end, and has two longitudinal side slots, v v,
Fig. 5, which extend from each open end to
the web, having a sufficient width to receive
the abutment and leave a free passage for the
water into and from the interior of the piston
on each side of said abutment, instead of form-
ing a bearing of the piston upon the opposite
sides of the abutment. The piston thus con-
structed is placed within the case, with ifs web
B’ forming a joint with the case ring projec-
tions and radial abutments, as shown in Fig. 1.
The piston thus constructed is of such a diame-
ter relatively to the chamber of the case and to
the ring projections as to allow the piston to
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have an eccentric movement within the case
to divide it into receiving and discharging
chambers by a continuous contact with the
inner wall of the case and the outer wall of
the abutmentring projections. Theinlet-pas-
sage I on oneside of the radial abutment con-
veys water to the inlet-ports 1’ and I? in the
cylinder-heads,while the discharge of the wa-
ter from the meter is effected through corre-
sponding ports on the opposite side of the
abutment, of which O is shown as communi-
cating with the discharge-pipe Oin Figs. 2 and
4, the port O’ being directly over the port (7,
as shown by dotted lines in Fig. 4.

The meter-case is enlarged at the inlet and
outlet side, so astoform a passagein each head,
which eommunicate with the inlet and the
outlet passages and the top and bottom ports,
I" O’ and I* and O as shown in Figs. 1 and 4.
These head-passages are divided by the radial
abutment, as shown in Fig. 4, and may be of
any form that will allow the water to enter the
chamber of the case by the head-passages I’ I*
on one side of the abutment and to leave it
by the head-passages O O? on the other side
of said abutment, ‘

Eacl cylinder-head has an interior project-
ing stud, H H', of suitable length and form;
and the piston has corresponding studs, I F,
extending from the opposite sides of the web,
and in such relation to the case-studs as to
maintain contact therewith for the purpose of
maintaining the piston in contact with the in-
ner wall of the case and the outer wall of the
ring projections, and thus control the ececen-
tric movements of the piston to divide the
case-chamber and the interior of the piston
into receiving and discharging spaces. Co-
operating with these studs inthe function just
stated I provide an arm, B? which extends
from the outer side of the piston, of suitable
length and form to complete the joint between
the abutment-piecesC' A, havingat its end one
or more pins, p, standing at right angles there-
with. IFormed in the case at or near the radial
abuiment is a chamber adapted to receive the
arm B, having its inher open end of sufficient
area to allow of the lateral movement of the
arm with the piston and to form a joint there-
with. At thetop and bottom of this chamber
grooves r r are formed, adapted to receive the
pins p p on the end of the arm, and thereby
form a guide-bearing for the piston and com-
plete the control of itsmovement, in connec-
tion with the studs before described. The
arm is of such shape as to form a joint with
the case wall at the points s s at the open end
of said chamber, and thus prevent the water
from passing or crossing over through this
case-chamber from the inletto the outlet pas-
sage I and O, such joint being shown as formed
at s on the outlet side of the radial abutment
in the position of the piston in Fig. 8. The
guiding-chamber has a length sufficient to
allow of the movement of the pins p p in the
full movements of the piston. Although I
prefer the guiding action of the pins on the
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arm, yet they may be dispensed with, and the
guiding action obtained by the arm forminga
guide-bearing as well as ajointon the case-wall
at s s.

It has been found in practice in a meter
having a piston of considerable height, which
is preferred, that if only the end or head ports
in the case-heads are used, the water must
necessarily flow one - half the height of the
piston from each end ina very short time, if
the piston is moving very fast, in order to
properly fill the receiving and discharging
spaces. - It has also beenfound that this action
oceurs in its greatest degree when the piston
is passing the positions shown in full and
dotted lines in Fig. 2, beecause in passing from
said positions to the position shown in Fig. 3
the water would have to pass over half the
length of the piston from each end, as stated,
and from these causes the rapidmovement of
the piston tends to cause a suction, which re-
tards the movement of the piston. In order
to avoid thisresisting suetion I have provided
auxiliary ports or passagesinthe walls of the
case, piston, and abutment, which I will now
describe. The walls-of the case on each side
of the radial abutment ave formed with ports
x ', which open direet into the case from the
inlet and outlet passages, and thus afford a
freeinflow and outflow the whole height of the
piston. The walls of the ring projections on
each side of the abutment are formed with
ports #* #’, which communicate by suitable
passages, I’ 0%, with the inlet and outlet pas-
sages in the cade-beads, and for this purpose
these passages are formed in the walls of the
ring projections, and serveto convey the water
{0 the interior of the piston freely throughoat
its height. In Fig. 2 the arrows indicate the
flow of the water from the passages I* O
through the wall-ports a* 2, into the chamber
of the piston; and it will be understood that
the passages I* G® open at each end into the
head-passages, and thereby communicate with
the inlet and the outlet passages Tand O, in the
same manner asthe head-passages.. Theseaux-
iliary ports in the walls of the case and abut-
ment ring projections, the purpose of which I
have just described, co operate with the side
slots, v v, in the piston to freely supply the wa-
ter into the receiving-spaces of the case and
of the piston, and to as freely effect the dis-
charge from thesespaces, and thereby avoid re-
sisting suction upon the piston. So impor-
tant is this provision of auxiliary ports that
it has been found in practice that the piston
may travel at the rate of eight hundred revo-
lutions per minute without retarding the flow
more than one per cent., the piston practically
moving without appreciable resistance. 'The

form of these auxiliary ports is not material
g0 long as they effect the free flow stated; nor
is it necessary that they should all be used to
effect the resalt stated, as the slots in the pis-
ton would give good results without the oth-
ers.

In order to allow the piston to have some
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yielding capacity in the event of a hard sub-
stance—as sand or fiber—passing into the me-
ter, I have shown the controlling-studs of the
piston as constructed to have a certain yield-
ing capacity. A preferred construction for
this purpose is to reduce the piston studs F F
to a smaller size in the middle of their length,
as ab ¢ «, having their ends I I’ of a diameter
to form a contact with the base of the case-
stnds H H, the inner ends, H H’, of which
are reduced in diameter, so as to be separated
from the base of the piston-studs. Now, sup-
posing a piece of hard substance to pass in
with the water and be lodged between the pis-
ton and the case, it would force the piston-
studs against the case-studs, and the parts aa
of the studs,being comparatively slender, they
will bend and thus free the piston.

Instead of the studs,itis obvious that Tmay
substitute a crank-connection, which may also
have such a construction as to yield in the
contingeney stated.

In the stud H of the upper case-head is jour-
naled a shaft, 1, havingatits inner end a crank-
arm, 2, (shown by dotted lines in Figs 2 and
3,) adapted to bear upon the stud F, while the
outer end of said shaft extends through the
case-head and earries apinion, b, which meshes

with a gear-wheel, «, on the shaft d, which is.

stepped in the head and, passing through the
stuffing-box of a covering-plate, D, hasa gear-
wheel, ¢, which engages with and operates
any suitable registering mechanism by which
the revolutions of the piston are indicated.

The piston is shown as divided into upper
and lower chambers by its web B’; but the me-
ter may be con: tructed so that the piston will
operate with one chamber on the side of its
web, the functions and operations of all the
parts being the same. The registering mech-
anism may-be dispensed with and the device
used as a pump or engine. ‘

I have shown and described the piston as
having a transverse web; but as the office of
said web is merely to carry the piston-studs
it is obvious that it may be dispensed with
and the said studs carried by an intefior pro-
jecting arm, BY, of the piston, as in Fig. 6.

T have shown the piston-guiding arm B’ as
being arranged between the inner ends of the
radial abutment-pieces ¢ A’, and such ar-
rangement requires these abutment-pieces to
be separated; but I may have the abutment-
pieces join and place the piston exterior guid-
ing-arm B at one side of the radial abutment,
as in Fig. 6, in which case the guiding-arm
will work in a chamber of the case at the side
of the abutment upon the guide-bearings s s.

In the operation of the meter, the piston
being in the position shown by full lines in
Fig. 2, the water enters through the inlet-pas-
sage I, thence into the interior of the piston
through the ports I, I%, #, and #°, and presses
against the inner surface of the piston and
forces it in the direction of the arrow 3, while
the water discharges from the interior of the

piston through the corresponding ports on the
opposite side of the abutment, the inlet and
outlet being indicated by the arrows. When
the piston has commenced to move to the po-
sition shown in dotted lines in said figure, the
water will enter the ecase-chamber outside of
the piston through the same ports, and, press-
ing against the outer side of the piston, con-
tinue to force it in the same direction, while
the water discharges from the opposite side of
the chamber through the corresponding ports
on the opposite side of the abutment. In the
position shown in the dotted lines the exterior
pressure alone acts upon the piston; but as
the piston approaches the position shown in
Fig. 3 the water again enters the interior re-
ceiving-space of the piston through the ports
T, I, and * of the case and ports v v of the
piston, and it eseapes from the discharging-
space of the piston through corresponding
outlet-ports on the opposite side of the abut-
ment. In this continuous movement of the
piston its studs I B revolve around and in
contact with thestuds H I of the case, where-
by the movement of the piston is made eccen-
trie, maintaining alwaysa controlling bearing
co-operating with the guide- bearing of the
piston-arm. The revolution of the piston-
studs will push forward the erank-arm 2, and
thus operate the registering-gearing, which
is not shown, to register the movement of the
piston. The external piston-arm, B, forms a
joint at all times with the wall-edges s s of an
oblong slot, as in Fig. 3, such joint being shown
as made with one side, s, only of said slob.
When the piston is in the position shown in
Fig. 2 in full lines, that part of the arm which
joins the web will be in contact with both edges
s s, and as the piston continues its movement
the contact will be made at the other edge, s,
so that the point of contact is continually
changing, preventing the flow of the water
around the arm from the inlet to the outlet.
This arm also forms a guide upon which the
piston swings, being provided with guide-pins
for that purpose, while in Fig. 6 the guide-
bearing is formed by the edges s s and the
arm.

I claim— ,

1. The combination,with a meter-case hav-
ing inlet and outlet ports divided by a radial
abutment terminating in an enlargement
around the center of the case, of a ring-piston
having an external guide-arm upon which it
swings, a confining case-guide for said arm,
ports or passages in the piston-wall, and studs
carried by the piston and by the case, where-
by the movement and dividing function of the
piston is controlled, substauntially as herein
set forth.
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2. The combination of a meter-case having

inlet and outlet ports divided by an abut-
ment, substantially as described, with a pis-
ton having an external guide-arm adapted to
form a joint with the walls of the case, and
baving, also, ports or passages in its outer
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wall, and co-operating studs carried by the
case aud by the piston, substantially as here-
in set forth.

3. The ring-pistonhaving an external guide-
arm, ports or passages in its outer wall, and
one or more interior studs, substantially as
described, combined with a meter-case hav-
ing inlet and outlet ports divided by an abut-
ment, and one or more studs co-operating
with the piston-studs, said case having a wall
opening or chamber formed with guide-bear-
ings forsaid piston-arm, substantially as here-
in set forth,

4. Thepistonhaving an external gnide-arm,
B, provided with pins, ports or passages in
its outer wall, and a transverse web, com-
bined with a meter-case having inlet and out-
let ports divided by an abutment, and having
a chamber or grooved guideway, #, for said
arm-pins, having the joint-forming bearings
s & and fixed and movable studs, substan-
tially as deseribed, for the purpose specified.

5. The combination, in a water-meter, of
the case having the dividing abutment and
ring projections, with an eccentrically-mov-
ing piston having a guide-arm projecting
from its outer wall, and ports or passages in
the latter,with an inclosed guide for said arm
formed within the meter-case, and means, sub-
stantially such as described, for controliing
the dividing movement of the piston.

6. The combination, with a meter-case hav-
ing inlet and outlet ports divided by an abut-
ment, substantially as described, of a piston
having an external guide-arm, and a port
or passage, v, in its outer wall on each side of
the said abutment, and means, substantially
such as described, co-operating with said
guide-arm for controlling the movements of
said piston in dividing the case.

7. The case A of a water-meter, having in-
let and outlet head-ports divided by an abut-
ment and the vertical wall-ports # 2’ on each
side of said abutment, as described, combined
with an eccentrically-operating ring - piston
havingan external guiding-arm,and side ports,
v v, on each side of said abutment, substan-
tially as described, for the purpose specified.

8. The case A of a water-meter, having in-
let and outlet head-ports divided by an abut-
ment, and having vertical wall-ports z 2 2° 2
on each side of said abutment, as described,
combined with an eccentrically - operating
ring-piston having an external guiding-arm,
and side ports, v v, on each side of said abut-
ment, the said casc-wall and piston-ports com-
municating with the inlet and discharge pas-
sages I O, substantially as described, whereby
the water has a free flow into and from the
discharging-spaces of the meter when the pis-
ton is in the positions deseribed. :

9. The combination, with the meter- case

~having inlet and outlet ports divided by an

abutment, as described, of an eccentrically-
oscillating ring-piston having a controlling
connection with the case adapted to yield to
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an obstruction to the movement of the piston,
substantially as described, for the purpose
specified.

10. The combination, in a water-meter, of 70

a case having inlet and ouflet ports divided
by an abutment, as described, with an eccen-
trically - oscillating ring - piston having side
ports and a controlling connection, consisting
of one or more fixed interior case-studs and a
coacting piston stud or studs, having a bear-
ing, T, connected with the piston by an arm,
a, adapted to yield or bend sidewise, for the
purpose stated.

~11. The combination, with the meter-case
having the radial abutment and the ring-pro-
jections and one or morestuds, H,of an eccen-
trically-oscillating piston having a coacting
stud or studs, I, side ports, and an external
guide-arm, B? and a confining or controlling
guide for said arm arrvanged in the case out-
side of its chamber, for the purpose de-
seribed.

12. The ring-piston having a transverse
web, B, side ports, v v, an external guide arm,
B, and studs I I, combined with a case
having the following elements, viz: the radial
abutment, the ring projections, the studs H
H, a confining guide or groove for the pis-
ton-arm in the case-wall, and inlet and outlet
ports, all constructed and arranged for opera-
tion substantially as herein set forth.

13. The meter-case having the radial abut-
ment terminating in an enlargement, A2
around the center of the case, formed with the
ports and passages #* 4° I O° on each side of
said radial abutment, said case having the in-
letand outlet head-ports, the outer wail-ports,
# «', and the inletand outlet passages I and O,
combined with an eccentrically - oscillating
piston having the side ports, v », and means,
substantially such as described, for guiding
and controlling the piston in its path, for the
purpose deseribed.

14. The meter-case having the radial abut-
ment dividing the inlet from the outlet ports,
the ring projections, and the inclosed guide
or groove 7, formed within the radial abut-
ment, combined with an eccentrically-oscil-
lating piston having an external guide-arm
adapted to operate within said guide or groove,
the said piston being controlled in its path, as
described.

15. The case having inlet and outlet ports
divided by an abutment, combined with a
piston having an external arm having a bear-
ing in the case, substantially as deseribed, for
the purpose specified.

16. The case A, having inlet and outlet
ports divided by an abutment, and the ver-
tical wall-ports = «’ #* 4* on each side of said
abutment, combined with a piston adapted to
have an eccentrically- osciliating movement
within said case, as deseribed, for the purpose
specified.

17. The combination, with a case having
inlet and outlet ports divided by an abut-
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ment, of a piston provided with wall-ports v In testimony whereof I have hereunto set
v on each side of said abutment, as described, | my hand in the presence of two subseribing
for the purpose specified. witnesses. _
18. The combination of the piston B with a
5 case having inlet and outlet ports divided by LEWIS HALLOCK NASH.
an abutment having an enlarged head, A’
provided with the wall-ports #° «°, and. pas- ‘Witnesses:
sages I O’ at its junction with the radial abus- A. B. H. JOHNSOXN,
ment part A’, substantially as described, for J. W. HAMILTON JOHKSON.
10 the purpose specified.




