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- To all whom it may concern:
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Be it known that I, LEWIS HALLOCK NASH,
a citizen of the Umted States, residing &t

Brooklyn, in the county of Kmﬂs and State of

New Y011{ have invented new aJnd useful Tm-
provements in Water-Meters, of which the fol-
lowing 1s a specification. |

My invention relates to improvements in ro-

tary water-meters of the kind known as the

‘¢ crown-meter,’’ for which Letters Patent were
cranted to me under dates of January 21 and
J anuary 28, 1879.

A d1st1net1ve characteristic of the erown-
meter consists of a piston (which may also form
a valve) adapted to have an eccentric or side
rocking movement upon continually-changing

- lines of contact within andacross the center of

20

the circular chamber of the meter-case, to ef-
fect the - divigion of said chamber at tw.o orT
more continually-changing contact-points on

its sides into receiving and discharging spaces,
“which communicate with the inlet and with the

outlet, the confinuous passage of the water

| thr ough said chamber being effected by the re-
25

volving motion of the plston around its own
center, the inflow and. the outflow taking
place at the opposite ends of the Ppiston. This

. compound movement of the piston 1s effected

by the relative shape of the piston and the in-
30 .

ner walls of its case, and by the direct action
of the water upon the plstcm for as the pis-

- ton rocks from one bearing- pomt to another
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directly across the center of the chamber itis
at the same time revolved by the force of the
flow to effect the measurement by suitable reg-

istering mechanism of the water passing into

and fromthe chamber. The continually-chang-
ing points or lines of contact at different parts
of the piston and of the chamber-walls, and of
the continually-changing volumes of the re-
ceiving and discharging spaces formed there-

- by zﬂlow the water to flow through a valve or
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through the piston valve-ports into and from

these spaces as they fill and discharge with-

out impeding its flow or lessening its force.
The objects of my present improvements on
the crown-meter are to produce 2 more uni-
form rolling movement of the piston upon its
side bearmo*-pomts to reduce the wear upon

the bearing-points, to obtain the greatest ac-

| curacy of measurement, and to lessen the ex-

meter.

The accompanying dlawm os 1llustrate my

improvements, in which I‘wure 1 represents
a vertical central section, and Fig. 2 a horizon-
tal section taken on the linex # of Fig. 1, show-
ing a piston which also constitutes the valve
in the relation it occupies In dividing the cham-
ber into receiving and discharging spaces;
Fig. 3, a top view “of the piston, showmo its
valve- ports, and IFig. 4 a ve1t1ca,1 seetlon of
the same.

The piston C is made of hard rubber Whl(',h
has nearly the specific gravity ot water. I
prefer the construction shown, with valve-
ports formed within the piston and adapted
to operate within a chamber having water-

let heads, so that, in whatever position the pis-
ton may be the V&lve -ports at one end of the
piston will always communicate with the in-
let-passage and the valve-ports at the other
end of the piston will always communicate
with the outlet-passage of the chamber dur-
ing the continually-changing points of divis-
ion of said chamber made by the sidewise roll-
‘ing movements of the piston. The piston has

l circumferential radial projections ¢, and re-

cesses d between the said pro;eetmns while

Proj jections ¢ and intermediate recesses, f, the
projections and recesses both of the plston and
of the chamber-walls being equal to the depth
of said chamber. The relative shape of these

pense and labor in the manufacture of the
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{ passages formed in its opposite inlet and out-
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the interior wall of the chamber has radial

85

projections and recesses 1s such as to adapt the

| chamber projections to fit within the piston-

recesses and form a bearing-joint on one side of
the chamber, and at the othel side to form such
bearing Jomt by the contact of the projections
of the chamber and piston, as the piston 1is
caused to revolve and to 1001; sidewise across

continually-changing lines of bearing or con-
tact to divide said chamber into receiving and
discharging spaces A and B, into and From
which the water has an unobstructed flow and
& positive displacement Wlthout loss. of pr ess-
ure in said flow.
In the pr esentation of my present improve-

i the center of the chamber, theleby forming -
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ments I deem 16 unnecessary to fully describe
the principle embraced in such construction
and operation (as such matter is set forth in
ny satd patents) further than is necessary to
an understanding of my improvements.

The valve within the pistonis formed by a cen-
tral space, Dand E, in each end, of equal depth
and area, and an annular Sp‘”lce If and G, sur-
101111(11110 cach central space, of equal depth
and area. Theseannularspaces communicate
with each other by means of interior diagonal
passages crossing in opposite directions. The
central space, D, at the 1nlet end of the piston
communicates with the annular surrounding
space G at the outlet end of the piston by the

diagonal passages ¢ ¢ ¢, while the annular cen- |

tral space, 14, at the outlet end of the piston
communicates with the annular space Fat the
inlet end of the piston by the diagonal pas-
sages b i by as shown.

Ports ¢* are arranged in the heads A’ B’ of
the echamber, In communication with the inlet
and the outlet central openings, D B, in the
piston, and in the heads of the case. Each of
the chamber-heads forms a shell, and the ports
¢t therein correspond in number with the re-
cesses In the chamber-wall, and said ports ¢
communicate by curved passages with ports

/7, opening abt said wall-recesses £ within the

chamber. Thisarrangement of the portsis the
same 1n both the chamber-heads and doubles
the capacity of the valve. The curved pas-
sages 1n the heads stand one way in the inlet-
head and 1n the opposite direction in the out-
let-head, so as to direct the water into the
chamber on opposite sides of the piston and
in the same direction with 1ifs revolving mo-
tion, so that both heads have conespondmn'
1‘)0118 1 which some of one set communicate
with the central valve-spaces in the piston
during its movements, and the other set open-
g (lll‘ect]y into the cyhnder chamber. Be-
tween-and joining these headsthe piston-valve
works 1n 1ts side rocking and rotary move-
ments, so as to constantly change its communi-
ation with satd head-ports ¢, but not with
the 1mlet and the outlet central ports of said
heads. This construction gives greater ca-
pacity to the valve, and serves to bleance the
pressure of the w ater on each side of the pis-
ton, because II and I' are the outlet-spaces,
Conlnlunlmtllln with each other, while I and
G are 1let-spaces, and communmate with each
other.

The piston has a shifting connection with |

the dial mechanism by means sof a central stem,

I, to accommodate the side rocking move-
ment across the center of the (‘]l‘L]]lbel as
shown in my said patent of Janunary 21, 187 (9,
to which reference is made.

The 1mportant matter of my improvement
1s the reduetion of wear upon the piston pro-
jections. In my said patents the division of
the chamber iseffected onone side by the bear-
ing of the piston projection direet upon the
wall of the chamber, between its projections,

piston projection upon the chamber-wall pro-
jection, producing more or less slip or slide,

and eonsequent wear, upon these beari mﬁ-
points in the rolling loels_nw movement of the
piston from one bearmﬂ 1)011113 to another.

L provide a new j 011113 -forming construction
whereby the pistonis caused toroll inauniform
manner upon its bearings without wear orslip-
ping. Iorthispurpose Imake thebearing pro-

jections of the chamber-wall of soft metal like

that knownas *‘ Babbitt metal.”” These sepa-
rate bearing-parts are castuponribsion thein-
ner side of the chamber-wall within a form
which leaves the wearing-surfaces smooth and
finished. These separately-cast bearing parts
become, in being cast, rigidly fastened to the
wall-ribs, which may be of dovetail or other
form to make a lock for the soft metal. These
bearing projections are formed with straight
sides » and flat side projections, s, and the re-
cesses d ot the pistonare of corresponding form,
S0 as to eftect an engagement with the piston
projections similar to that of gear-teeth, at onc
side only of the piston. At thisengaging side
of the piston the bearing-rib does not make
the engagement; but the separate wall pro-
jection ¢, of smooth soft metal, matches with
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the recess d in the piston by a close joiming, 80 g5

that the bearing parts at the opposite side of

the piston will De caused to pass each other
without producing the least slipping of the
engaged bearing parts. The outer angles of
the recesses of the piston are trimmed off, so
as not to interfere with the proper movement
of the piston. Thesmooth hard surface of the
rubber of the piston and the smooth surface
of the soft-metal bearings of the chamber pro-
duce very great advantage in easy movement
and in the ]]1‘14111tellﬁll(3(3 of a close joining ac-
tion of the piston.

To lessen the cost of manufacture I cast the
chamber-forming case with the lower cham-
ber-head and with the inlet and the ountlet
passages I and J, the latter communicating
by a passage, J', outside the chamber-w ;dl
with a separate t0p chamber, I, which for s
an imelosing-case {or the dial mechanism, and
into which the outlet-ports of the valve open,
as shown in Fig. 1. This eonstruction saves
metal and much labor 1n completing the me-
ter.

The arrows show the direection of the flow
of the water.

An mmportant matter of this improvement
18 that the piston projection is relieved from
making the bearing upon the chamber-wall at
the 1111:(3110()11111':" Slde, and mstead the bearing
at this point is Tnade by the separate smooth
chamber-wall projection upon another partof
the piston, so as to form a closcholding of the
piston at such point.

1 have described the piston-recesses d as be-
g of a corresponding form to the chamber-
wall projections ¢, and 1t will be seen that the
recess d 18 formed of aflat surface bounded by
straight right-angle sides, corresponding to the

and on the other mde by the Dbearing of the | flat sides » 7 of the soft-metal wall projections
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of the case, the corners of said right-angle re- | bearing projectionsof soft metal are cast, with

cess sides being beveled or rounded to prevent
binding in the angles of the soft-metal projec- |

tions. |
I claim— .
1. The combmatmn in a rotary water-me-
ter, of a piston h:«,wm circumferential. pro-
Jectmns and recesses, eonstructed ,substantially-
as described,with a ‘chamber havmg wall pro-
jections adapted to intermatch and form a di-

- vision-joint with the piston on one side, the
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projections of the piston and of the chamber
forming the division-joint on the oppositeside
of the piston, substantially as deseribed.

2. The comblnatlon 1n a rotary meter, of a
piston hawmg clrcumferentlal pProj ectlous and
recesses, substantially such as deseribed, with
a chamber having separate wall proje eetlons of

~ sott metal, correspondmg with the szud piston-

20

recesses, for operation as described.
'3. The combination of the chamber-for ming
case, having interior wall-ribs upon which

the piston adapted to operate upon said sepa
rately cast chamber-bearings, for the pur pose . 23

specified..

4. The water-meter case herein descllbed
formed with the lower head having ports, and
the inlet and the outlet passages, as shown and
described, combined with a separate top head 30
and a separate top inclosing-case, as described.

5. In a water-meter, the combmatwn of the
hard - rubber piston, h&VlHG circumferential
projections and recesses, with a chamber- form-
ing case having wall pr Q] ections of soft metal 35
corresponding with the recesses of said pis-
ton,.for the purpose specified.

In testimony whereotf L have hereunto set my
hand in the preseuce of two subser 11)1110 wit-
nesses.

LEWIS HALLOCK NASH.

Wltnesses . |

| CHRISTOPHER C. VVHITTEMORE
¥VILI TAM C. WESTERVELT.
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