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-LEWVIS H NASH OF BROOKLYN ASSIG\TOR TO NATIO\TAL METER CO\IPAVY
| OF NI‘VV YORK N. Y |

- WATER-METER.

SPECIFICATION formmg pa,rt of Letters Patent No. 280 221, dated June 26 188‘q

x&pplmatmn filed JELI]H&:T‘T 24 1881.

Reneweﬂ J' ‘mu"wy 30, lﬁtﬁ?

{}Iuda'

1o a,ZZ wham z,t M J COTLCET T ?

~ Be it known that I, LEWIS HALLOCK NASH,
g citizen  of the Umted States, residing at

Brooklyn, in the county of Kings and Stmte of’
New York have invented new &11(1 useful Tm- |
pr ovements in Water-Meters, of which the fol
lowing is a specification.

My “invention relates to impr ovements in

~ water-meters in which radially-arranged pis-

10

g

tons adapted to travel in a case are contr olled

entirely in a circular path of rotation by the

chamber within which they rotate, and in
which their dividing positions with r es,pect to

the center of the case or the wall of said cham-

“ber are not ch&nged during any part of their
With the 1)15130118 thus adapted for
~operation I coibine an armed lever eccen-
trically fulerumed within the chamber, and

revolutionn.

‘which forms the transmitter for the plstons
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the positions of which pistons will -always be

radial to the center of the chambel and 11013 to
the center of the lever. - The 16V61 18 ¢on-

structed with three arms, gwnw large inter-
vening spaces for the passage of the water and

to lighten the moving parts. It serves to con-
fine the pistons. in “fheir relative positions

within the case, to control the relative veloci-

ties of the plstons and to transmit their mo-
tion to the dial mechanism by means of the
shaft upon which it is mounted. The pistons
are fitted loosely within slots of the lever-
arms, the form of contact being such as to al-

low freedom of motion to these parts. within

“the case, and also to 1emre between the beaf -

ing- edges of the pistons a passage for the wa-

| ter into theslots, as the lever-arms, by their ec-

40

- centricrotation, expose and inclosethe pistons,
- the object of whlch water-passageis to extend |
~ the pressure of the water upon the arms of the-

lever within the slots by forcing-the piston-
bearings against one side of the slot s0:as to

“make a tlght joint at the driving side- of each

45

up its wear and maintains a tight joint at the
To maintain the proper relative po-
- sitions of the pistons within the chamber and
the slots of the lever-arms, the pistons are |

50

‘bearing.

lever-arm. The advantage of thls construe- -

tion is that the wearing of the joints does not
cause any leakage, as the piston always takes

formed with end segmental bearings which

and form the casing of the meter.

and a concentllc hub 011 each head of saad

chamber, whereby only sufficient contact of
the plstons with the lever-arms is required to

transmit the power applied to said lever by

the pistons. = It is important that these seg-

| mental bearings should follow the pistons, and

thereby 1eduee the friction of the moving
parts to a minimum and avoid oblique p ress-
ure upon the bearing -surtaces of the lever-
arms and the pistons.
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My object is to produce a water-meter of |

smlple construction and with the least weight

and friction of the moving parts, using an
_&11116d lever of hard rubber to tr ‘msmlt the

motion of the pistons to the dial mechanism,

and forming the pistons and their contr 0]]111..:.-.

bearings of the same material, whereby the

jsmf‘wes of the moving parts are kept from

eouodmg and free from the collection of sedi-
ment, insuring the smooth and {ree working

of the moving parts, and with pistons main-

taining tlﬂht joints at their contact-bearings

with the case, and the lever which t1’ ansmlts 1t%-
m otion to the dial mechanism.

Referring to the accompanying dr awmﬂs

Figure 1 represents a circular: Gh‘“l]]lbel in sec-
| tlon within which the pistons are free to move
lin a eoncentl ic path when force is applied to

them Tig. 2, a similar view, showing the

'almed lever eecentucallv arranged’ for. com-
muniecating the motion of the plston% to the
shaft of the dial mechanism; Fig.
_sectlon of the same;
Fig. 5, one of the 1318130118
_._Segmeutal bearing ends; and Flﬂ 6 shows a
sllo‘htly—modlﬁed fOllll of. 1)18‘[011 rmd ]evel-

3, an axial
Fig. 4, the ar 11’16(1 lever;
110\?1110 one of 1ts

slots. | .
A eylmdueal chambel A, has 111(111(3t1011

and eduction ports B-and C wlnch communi-
cate with the water-pipes in the usual manner
‘The heads
of this cylinder are formed each with an in-
ward-projecting concentric hub, a, of suitable

-dmmeter between the cir cumfel ence of which.

and the walls of the chamber E segmental end
bearings, f, of the pistons are adapted to travel

in coneentric paths against the inner sides oi
| the cylinder-heads, the pistons spanning the

space within the chamber between said end
bearings, and occupying radial positions with

travel Wlthm the ch&mbel between -1its walls | respect to the eentel ----of the chamber.
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~oneendonly.

posite heads of the e¢ylinder.

- pistons as they are wvohfed being driven by ;
“the driving-piston, so: as to travel with said |
Cdriving -1}15‘(011 and carry the driven pistons.
“In order to provide for:the relative changes:
o andifree working of the lever and 1311e:1.)1st0n5. |
 the latter are provided with rounded bearings
¢ ab their inner edges; or the slots may: be en- | will be in the opposite direction, so as toform:
~larged, or prowded_ with a curved r ecess, ¢, on |
| one of their inner sides, as in Fig. 6, $0: that
1 the lever:may oseillate Eal]ﬂllﬂ‘if over the 1)1%-
fOﬂQ -

I have shown in the: drawings, in Fig: 3

segmental bearings /- at both ends of the plb* SEEREEERER NS
?t@lﬁlS' but as the thlclmess of the leverisequal | thus prevent any advancing point str llmw O
rubbing against the wall: of the eylinder,: and
:theéleaSte- friction and best results are z@btmned; SRR RN

when the O'U‘ment‘ﬂ bearings {orm: an arc of

The leveris formed

of which the pistons are received and Uneov-
ered as they revolve by the eccentric relation
of the lever with the concentric path traversed
by said pistons. Thelever-arms, while revolv-
ing in close proximity to thewall at one side of
the case, do not make the joint therewith, but
the pistons dividethe caseatall points,asshown
in Fig. 2. The pistons, when on the passage at

,engage the lever-arm at a greater distance
ﬁ om the fulerum than when they are at m, S0
that the piston F? will travel faster than the
others, and the space on the inlet side will be
continually énlarging, while that on the outlet
side will continually decrease in volume. This
construction gives two independent sources of
power—viz., that due to pressure of the water
upon the pistons and that due to its pressure
upon the lever-arms.
pressure upon the pistons will equal the press-
ure upon the driving-piston multiplied by its
velocity, less the pressure upon the driven pis-
ton multiplied by its velocity. The power de-
veloped by the pressure upon the lever-arms
18 by reason of the piston F* engaging the le-
ver-arm at n, at a greater distance from the
fulerum than F'. At m there is a greater
area, n ¢, exposed than at m e, and the Ppress-

ure fwtmg, the difference between these areas:

will give aforce tending to rotate the lever in
the direction of the pressure upon the longer
arm.

In I‘lﬂ 2 I have shown, by dotted lines #

The power due to the |

to the depth: of the chamber E; and as the pis: |
tons are also equal to such depth of chamber;:
they will operate with a segmental bearing :ELEJ ;
"T'he thickness of the segmental |
y bearings 1 1S BCﬂlELl to the projection of ‘the ¢on-
centrie hubs «, 80 that the lever; being placed
Petween such concentric: huhs, may operate:
over and: in econtact with the inner sides of
said segmental bearings.
ot thret, ecquidistant slotted arms, into the slots

I

‘as shown in Figs. 2 and 6;
{ the pressure of the piston upon the lever will .
direction of the pressure of the water
until the piston passes the outlet-point, when .
the pressure from the inlet upon such piston. -

bhein:a

by which this may be aceomphshed

280,225

- The pistong I F" F* are pr efera;bly of ‘hard | the radial 13051L1011$ of the pistons in mlaJtmu
rubber andintegral with their segmental bear-
ings f, by which the: pistons are confined in
their movements to a eireular path con’rl (ﬂled
hxr the case and the hub-bearines. . - 1
0 'Within the easing, and eccentric thel‘eto zm
SR mneaé lever, G, of hard: rubber; 18 mounted
upon and secured 11y zmlyseanvenientz_"emmmer; ;
o to a shaft; H, journaled in bearings in the op-
The arms of the R
lever G have radial slots ¢, which receive the | inner end of the piston, or by recessingone .| 1
‘side of the slot back of the point of the lever,
‘but in either case

| to the case, so that they always travel: i auelr-
cular path. :
Iaittle nreaiel than the width of the pistons, so
1ras to 1ugwe, a - passage: for  the water into said.
slots, thus not only producing and maintain-
ing :za; tight joint at the contaet-pointof the le-
ver and piston;: but: E“‘d‘ﬁll(hl’l? the dyiving- 75
pressure upon thearmswithin the slots. . Thas. ...
contact-point may be formed by enlarging the .-

The lever-slots ¢ are of a width a

~The segmental 1}6&1"11}

ninety degrees.:

relieve such obligue action by causing the le-
ver to move smoothly over the inner ends or
corners of the pistons when they are being
forced against the pressure, which occursw hile
the 1}151;011 is traveling between the inlet and
the outlet ports of the cylinder.

The piston driven by the pressure must of

course receive the power to force the return-

1Ing piston against the pressure, making 1t nec-

essary to employ a proper eonnectnm device

This
connecting device 1s furnished by the eccen-
tric lever, the pistons being so connected with
the slotted arms thereof that the driving-pis-

5 f extend. only from go .
one side ot the plstonsg SO E.lStO follow them, and. - i

8o

‘2 close joint by the ipiston with the case be-
tween the inlet and the outlet ports, asinIfig. - 000
6, mstead of for muw such ]omt by the ArINS Of HE R
__'_13119 lever. |

The Seﬂmellt%] bearings also .~ .. .

avold Obhque pressure ofthe lever upon thepls- SRR
tons, which would produce anoblique pressure =000
of the pistonuponthewall of the eylinder, and.: -
to avoid such oblique pressurethe sides of the _
lever-slots which drive the pistons againstthe 0 001
pressure are recessed at ¢, or formed soasto

TIOQ i
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ton shall move through a greater distance than |

the driven piston, whereby the driving-piston
will gain a ‘‘purchase,’”’ by which the driven
piston can be carried forward, leaving a bal-
ance of power to be utilized as A motwe power.

The areas of the pistons exposed to the press-

ure are not of necessity always the same; but
whether they are or not, the power to rotate
the lever andits shaft is produced by the driv-

-ing-piston engaging the lever-arm at a greater

distance from the fulecrum than the driven
piston.

contact with the walls of the cylinder, and the
pressure of the water thereon being the same
at every point, the lever 18 perfectly balanced,
and 1s therefore sensitive to the driving action .
of the pistons, causing the pistons to run
smooth, and m%kmg a very accurate meter,
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The arms of the lever being free from
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It 18 obkus that the dew.ee shown and de-

scribed maybe used as a water or hot-air motor |

and as a steam-engine.

I have not shown the dial meehamsm as 113'
is obvious that it may be applied to the level-

shatt to register 111 the ugual manner.
| elmm-—-—_ |

1. The eombmatlon m a Water meter or

motor, of the joint-for mlng pistons with a le-
ver

mlttmg shaft, each arm engaging with the in-

- ner end of 2 piston, and forming a radially-
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sliding joint, which allows of freedom of mo-
tion of the parts substantm]ly as descmbed
for the purpose speclﬁed .
2. The combination, with a casing. hamng a
central hub or hubs, formmg a.concentrie re-
cess in the head or: ‘heads of said casing, and.

an eccentrically-pivoted lever having slotted

arms, of. the pistons having a. segmenta,l end
bea,rmg or bearings adapted to travel in said
recess or recesses, and to drive said lever, sub-
- stantially as descl ibed, for the purpose Speel-"

fied.

3. The eombmatmn of the cylmdel. pro-
vided with central hubs, and an eccentrically--

pivoted lever having slotted arms, with pis- |

~ tons -operating independently . of each other

h&vmo" arms corresponding with said pis--
tons, eecentrleally carried by the power-trans-

I
|

within: the slots of S&ld 16V61 -arms, and: pro-

vided with segmental end bearings - e:xtendmﬂ'

from one side only of said pistons and. follow-
1Ing their circular .path, Sllbsta11t1a113 as de-

scmbed for the purpose specified.
4. The pistons carried radially in the slots
of an armed lever revolving eccentrically to

‘the path of said pistons, said pistons having

30
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bearings on their imner ends and of less width

than the slots of the lever- -arms, - to form a

passage between each piston and the slot with-
in which it operates, substantially as descr 1bed

'f01 the purpose Spemﬁed

The armed lever. ad“bpfed to 1eV01v*e ec-
eeutl 1cally within a ¢ylinder, and to be driven

by pistons revolving concentrically within

said cyhndel and operating within slots of said

Jlever- arm, the said slots h&vma a curved re-
Cess On one Slde abt 1ts Inner end and the said
pistons having enlmﬂed bearing euds adapted

to operate within said Iecess, substantml]y as

described, for the purpose Speclﬁed

In testlmony whereof 1 have hereunto set

my hand in- the preseuce of two subscribing
.-.5W1tnesses - -
- LEVVIS H. NASH.
Witnesses:

WM. M. BRO’WJ&
]]D BARRACLAUGH

40

45

50




	Drawings
	Front Page
	Specification
	Claims

