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mPﬁovEMENT IN FLUJD-METERS.

=

o whom it may concer n: .

- Be it known that I, J. B. VAY DEUSIN'of New
York, in the county of N ew York, and Stite of New

Yolk, have invented cerfain new and useful Improve.

~ ments in Flaid-Meters; and I hereby declare the fol-

lowing to be a full, Lll-.'dl and exact deser 1pt!{m of the
same, reference bemrr lmd to the ﬂ.cwmpauymg draw-
ings, in which— |

- Figure 1 represents a hor 1z0ntal section on the ltne
z T, hg. 5, of a meter made in accordance with my in-
ventmu the piston in No. 1 of the two cyllmlem being

~at halt btl‘l}k{‘, and the ptstun in No. 2 ab the end of
~its stroke,

Tigure 2 1is a like section of' the same ou the lme_

¥y, fig. o,

Figure 3 is a per spectwe view of the meter on the

. side of No, 2 eylinder, with 5 pgrtlon broken away to

shuw the arrangement of the openm!rs :md pmaa*m- I
blgure 4 is a like uew lookmﬂ' from - the side of

- Lo. 1 eylinder.

- Higare 5 is a tmnsverse TElthELl ct,ntml sectwn of
the nwter.

Figure G is & pu spectwe vww of' one of" the plstom_

detached.
The meter which is the suluect of the present pat-

ent, consists ut @ pair ot eylinders having a coimmon
'm!u; and outlet, provided each with a lmlluw slide-

~valve, having preferably the form of 4 cylinder elosed
at buth t,lld‘-a, atd conmmunicating with one another in

- the manner hereinafter Ll{:‘bt.llbtfd whereby the hollow

D-valve, or piston, as it may be tertned, in the one

cylinder, is made to control autom: ltlcdlly the supply

ad de]n"ex 'y of the fluid to the other cylinder, and

Tice Ter sd, 80 as to obtain a 1m-.tt1v automatic recip-
reeating movement of the ]}lbtlinb without the aid of -

other lllL‘L]hllihlII eachy, when in motion, opening aud
elosing the lennela thr 011“‘11 whmh 1115 tluld acts npou
- the utlwl' | - ~ |

~ In connection thh tlu., meter COI]StI ucted upon this
general plan, I uupluy ‘

always measuwre the same quantity of ﬂuld Iur each
revolution, and with the sane acewracy.

While preferring, however, to employ the crank for
this double puwr pusé, other means may be employed

- for w;,mtemin, as wcll as for lt”l'lll.«,ltlll"' tlu, length of

: - stroke,

In order to effect the mowment of the ]_}IHtOH above

described, it is neécessal 'y that the channels in the meter
between the two cylinders, and the valve-ports and
scatsinthe pistons, which open and close such passages,

o .'shuuh! bear o certain tixed relation to each other. -
This, huv.ew. er cm_heat be explained by reference to -

L““l*-tt‘llll“‘-d])p;t atus, con-
nected with the two moving-pieces or pistons by a
crank, which, while actuating the register, serves s also
-to wg,ulatt, the. Jeugth -of stwke of the plbtt}l] S0 as tu

' the accn’)mpmwmw drawings, wlucll I will now pmceed_, e

to deseribe, in order that tlle nature of my invention
may be fully and clearly comprehended.

The two c}]nmer& of whicli the body Gf the meter
is composed, are marked No. 1 and No. 2.
side by side, and betweenthem is the valve-seat piece,

in which are located the horizontal channels or pmmtru- g

ways, throngh which thefluid acts.

Under the eylinders is the mk,t-clnmber A,ﬁwlnch' |
.-'the induction A' enters. o
-~ This ehamber, in which the sedlment a,ml utl;er im-
purities are- dvlumted opens into the cylinders; and

the latter are also open at the tnp, (whew & chamber,

B, is formed i which the. wrmtelmtr-ﬂ,ppmmma 13
Tocated ,) s0 that there is flee commnnnication between -
the chamber A, the eylinders and the chamber B, the
-fluid: ﬁlhng all pa,rts of the meter, meludmg the haﬂow?'- |

pistons, as hereinafter indicated.

Within, but separate. from the chamber A, is the.
dischiar we or eduction-chamber O, provided mbh the
outlet U’ and communicating with - the. (,yhmlels'

tinough the central conduit «, wlmh opens into the

inner -,ule of No. 1 eylinder, muhmy bebween its two -

ends, and through the conduit ', w!uuh opens ab a

'wnenpmulmtr pumt into eylinder No. 2,

I desive here to say tmt the  ar 'J,ntrempnt of the
butmm chamber A and upper leubu B may be

variously modified, all that is necessary being that
there should be free cmnmummtmu between the two

eylinders, as above specitied.
Indeed, the bottoir ¢hamboer

uulel' )
Having fsufhuenﬂ} explained the manner.in wlnch

'the cy luulem are combined, I now proceed to deseribe
the armungement of the L,lmnnela-, through whicly the

fuid is caused to act upon the pistons, thm tuogether
with the pistons themselves LUII::TIBLIEIH”‘ the most
“eéssential part of my Illvultwn.
These channels, as above-indicated, are l{]G‘lted he— |

tween the c}lltlllel s, and as the pressure of the finid is
to be exerted on the ends of the pistons, it 1$ heces-
sary that the channels thlll(.l open- into the euda of
the eylinders. . |

~ Confining attention to the channels throuzh which
“the flnid acts upon’ the piston -in eylinder No. 1, the

nranner in which they are pliced will be tu]ly uudu-
stood by reference to figs, 8 and 4.
- There are two Ll]dllllt‘]::-, bc.

polt b', ut one end of thecy lmder, atnd L\telltlb tlwru-
nally m rosg to near the c

The other, ¢, has its pnrt ¢' at
the uppasne end of cylinder N 0. 1, a,nd extends diago~ -

.;.111y across to l:y;IULlEL No. 2, mtu which it upeu.:-,-, “at

They lie

IfL} be dispeﬁ%d With -
entu‘t.,l), the IIllLt Al upemnw du't,t,tly mto eu;her (,yl-'

The one, b has. 1l:::"_ :

sntre of “eylinder No. 2, into -
ulm,h it opens, at b3 upon that side of the central
opening ', nearest the el of eylinder No. 1, in Wlllbll
the port b is located.

.....
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¢, on the side of the central opening e'; opposite the
port: b |

With regard to the channels which open into the
ends of cylinders No. 2, the arrangement is somewhatb
different. . | | L |

These two channels are represented at d f:

The channel d has its port ¢! in that end of ¢ylin-
der No. 2 which corresponds to that of cylinder No. 1,

where the nort b is formed, and it thenece extends
. ?

diagonally across to cylinder No. 1, passing under the
channel b, and enters the latter eylinder near its centre

at d?, but upon that side of the central opening a far- |

thest removed from the pot d'. =~

The channel £ has its port f! at the opposite end of
eylinder No. 1, and thence extending diagonally across
to eylinder No. 2, passing above the chdnnel ¢, enters
the latter cylinder at f* on that side of the central

~opening a, opposite to d-.

Tt will be seen that all these diagonal channels are
entirely distinet, and have no direct communication

with each other, and that they are arranged, as 1t

were, in two tiers, as shown in figs. 3, 4, and 5, and
in dotted. lines, fig. 1, d and f constituting the upper
tier, and € and ¢ the lower tier; and, further, that

while the channels b ¢ do not cross each other, they |

“are crossed by d f, which latter also cross each other
near the centre of the meter, or between the two open-

ings a a'. |

This arrangement of the two sets is quite essential,

~ for were the channels d f to open into the centre of
~cylinder No. 1, in the same manner as tlie channels

b ¢ open into cylinder No. 2, the pistons would not

work, as will be made apparent hereatter.

The construction of the pistons, or hollow D-slide
valves, which move in the two cylinders, is shown
plainly in fig. 6. |

Each piston D

“with openings in its centre, through which the fluid

g to the port f% and the piston of” cylinder No. 2 is

- T

of each port to be one inch.

passes and fills its interior. Upon that side of the Pis-
ton which adjoins the central chaunel-ports and con-
duits, are formed valve-openings g ¢, and a cup or
cavity, h. | - S B
Supposing that the piston D is that which belongs
to cylinder No. 1, the central eavity or recess h will
correspond to the discharge-opening a, the lower valve-
opening ¢' to the port d* and the upper alve-opening

constructed in a like manner. -~

The relation which the parts g, ¢', and I of each pis-
ton must bear to their corresponding openings in the
eylinder, can best be illustrated by supposing the
width of the central discharge-opening «, to be one
inch, the distance between it and the ports d’ f* on
each side to be one-quarter of an inch, and the width

In such-case, in order to be perfectly adapted for
operation, the central cavity I should be about one
inch and a half wide, and the distance between it and
each valve-opening ¢ ¢', one inch, as seen at i ¢, so
that when the piston is at half stroke, the central
cavity fi will cover the opening @ and that part of the
cylinder intérvening between the opening and the

- ports d* %, while. the pm'_ts ¢ i of the piston will cover

the ports & f% | . -

From this it will be séen that the moment the pis-
ton moves beyond. the eentre, say in the direetion of
the arrow in fig. 1, the cavity b will be brought partly

over the port 77 from which the water passes down

~through the discharge a, while at” the same time the
valve-opening ¢' is brought over the port &, thus al-

lowing the inlet-water within the piston to pass
through d to the end of the other piston, which 1s
consequently put in motion. The piston, therefore,

! ~

1S douhle—heﬁdeci, and made hollow,
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in this instance, can have a two-inch stroke, just
double the width of the parts @, &% and f% and this
relation between the length of stroke of the piston,
and the width of these parts should always be main-
tained. If, for instance, it be desired to lave a four-

inch stroke, the width of the central channel-ports

and discharge-openings should be two inches, the width
of the cavity & and valve-seats ¢ ¢' should be propor-

~tionately increased, and so on. |

The manner in which the meter operates will be

‘understood by reference to figs. 1-and 2, where the

piston D, in cylinder 1, is at half: stroke, and that in
cylinder 2 is at the end of its stroke, the inlet-pipe A’
is open, the outlet-pipe €' is closed, and all parts of
the meter, eylinders, and pistons, and passage-ways,
are filled with water, or other fluid, at the same press-
ure which exists in the main pipe.

In this position, it will be seen that the piston in.

eylinder No. 1 closes the channels d f, leading to Gyl-
inder No. 2, while, on the other hand, the central

cavity I, in piston No. 2, will be partly over the dis-
charge-opening a' and the port % and the valve-open-
ing g' of the piston will be over the port ¢,

~ Now, if the discharge-pipe C be opened, water will
flow from the end of eylinder No. 1, through the chan-
nel D, passing from its port &% into the central cavity

I of piston No. 2, and thence down into the discharge-
“chamber C, and out throngh the pipe €, pressure upon

the one end thus being reduced. o

At the same time, the inlet-water, with full press-
ure, will pass through the valve ¢' in piston No.2,and
the port ¢* and channel ¢, into the other end of cylin-
der No. 1, pressing against the end of-the piston and
foreing it to move in the direction of the arrow; but -
no sooner does the piston in eylinder No. 1 pass the
centre, than its cavity I opens the port f* and 1t
-alve-opening ¢' comes over the port & and the lignid
now passes from one end of cylinder No. 2, through
the channel £, down the discharge-opening @, and out
from the pipe C, while the full pressure of the fluid
is exerted through the valve-opening ¢' and channel
d upon the opposite end of piston No. 2, which thus
commences its reverse movement; and in this man-
ner each piston acts altermately to open and close the
channels and passages through which the liquid acts

“upon the other, and so long as the slightest pressare

is maintained, it suifices to produce this autouiatic re-
ciprocating movement of the pistons. - R
- For the further elucidation of this portion of my in-
vention, and in order to clearly present its essential
characteristic, I have appended an explanatory dia-
gram, (se¢ sheet 2,) which will now be described.
The moving pieces D 1 each consists of a hollow
D-slide valve, with ports, and the D-cavity, made pref-

- erably, as above stated, in the form of a eylinder closed
-at both ends. ' L '

The face of these valves will be cylindri.c:ﬂ, uniform -

“with the surface of the eylinder D D, of which they

form a part..
The valve-cylinders are placed in working-cylinders
1 and 2, which are closed at the ends, and of sufficient
length to allow the slide-valve cylinders to have such
extent of endwise movement as may be intended.
The eylinders D 1Y fill the inside of eylinders 1 and
9 as near water-tight as may be, and allow perfect
freedom of motion. | - o
‘When the cylinders D D’ are placed in the cylin-
ders 1 and 2, the ends of 1 and 2 are closed.
The eylinders 1 and 2 are in a water-box, and are
placed in the same plane, parallel to eich other. |
A? A? are openings in eylinders 1 and 2, by which
water can pass into the valve-cylinders thirough open-
ings, I I, at the centre. | |




-+~ The water in the water-box is under pressure from
fome head of water with which it is connected, and
-thus the eylinders D D are kept full of wafter under
pressure at all times. | o

The cylinders 1 and 2° are a few inches apart, the

space between being filled by the valve-seat piece G,
which is eonnected with both eylinders 1 and 2.

@ ¢ are the seats of the D-valves, the surfaces being
cylindrical, to receive and be truly in contact with the

- cylindrical surfaces of the D-slides D 1, and are uni-

form with the ¢ylindrieal surfaces of the cylinders 1

and 2', of which they form part:

In the seat-piece G. are the fota passagesbed £,

~ the outer ends of which communicate with- the four
- chambers at the end of the c¢ylinders 1 and 2, as shown
1n the diagram, and as previously described.

The inmer ends of these passages are in sueh posi-
tion, and of such extent, that passage b can, in one

position.of D-slide 1, be in communication with open-
Ing g, and in another, with D-cavity h of eylinder D
and the inner-port ¢ of passage ¢, witly opening ¢’ and

D-eavity b of the eylinder 1'; and inner port & of

passage d, with opening ¢ of cavity & of eylinder D ;

and inner port f* of passage 7, with opening g and cav-

ity & of cylinder D.

@ o are discharge-outlets, in communication with

cavities i k. S
Oa examination it will be found that the eylinder
D D’ eannot be in a position in which, whenever witer

13 free to enter-a passage open to the inside of the

- cylinder, there will not be freedom for the water at
the one end of cylinder 1 and- the opposite end of cyl-
inder 2 to escape, and as the entering water is always
under pressure, and as the outgoing water is wder
less pressure; motion must ensue, unless the position
of the parts prevents motion.

In the construction of water-meters, fhe eylinders

1 and 2 are placeil side by side in the same horizon- -
tal plane, in which case the central openings I? I are

“on top of the eylinders, o S
- It will here be noted, reeurring to sheet 1 of the
drawings, that while, in order to illustrate the manner

i which the invention may be ‘carried into effect, 1
have named A' as the inlet, and O the outlet for the
water, the relations of' thé two may be reversed, that -

13 to say,. the water may enter at ¢ instead of A, in

‘which case, supposing the parts to be in the position

sliown in the drawings, the action of the liguid and
the movements of the pistous will be in the reverse
~ direction, as will be readily understood without fu-
ther explanation, ‘But in either case the arrangement
~of the chaniels, valve-openings, and passage-ways is
- such as to cause the meter to operate with equal tacil-
Ity and precision, R A
In constructing the pistons, it is desirable to make

~ them as light as possible, consistent with strength,

and 1 therefore prefer to construct themn of sheet-brass
~or other sheet-tiletal, or even ut‘l giass.  Or, again, each
may consist of two heads, connected by a skeleton-
frame,-closed on that side adjoining the centre and

end-channel ports, so as to forin the requisite valve-

openings, seats, and central cup for regulating the flow
of the liquid. - -
- Lhe ends of the cylinders are closed by heads, and
in the usual manner, and when the chamber A is em-
~ ployed, it will be found desirable to provide a.tap, I,

1ig. 4, for'the purpose of drawing off the sediment and

other matter which may in time collect in the cham-

ber,

- fous, buffers may be formed on the inner side of the

cylimler-hewls, against which the ends of the pistons.

will strike; and the pistons themselves may be con-
‘hected, in any known or suitable manner, with a reg-

- Istering-apparatus, which, the eapacity uf the meter

7

In order ta"re'gu]ate' the length of stroke of the pis-
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| being ﬂScerm'ihed, will régister ,the' qlmntity_gf liquid
‘discharged at each stroke of the pistons. - .

A hereinbefore mentioned, I prefer to employ in
this connection a mechanism which serves the twofold

purpose of regulating the length of stroke of the pis-

tons and of actuating the register. This mechanism

“consists of a shatt, 7, mounted in suitable bearings, m

m, in the chamber B, carrying on each end a erank-

arm, n 1, the two standing at right angles to one an- -
other. | | - | "

The arms carry grooved rolls; o 0, which fit between -
vertical forked standards, p p, secured to base-plates,
r r, formed in-the pistons. T |

The shaft 7 carries an endless screw, s, engaging
with the toothed wheel ¢, of the upright spindle v,
which communicates motion to the register.  The
crank - shatt and mechanism connected with it.arve.
covered by the cap B, which fits over and closes the
chamber B.- S o |

The reciprocating movement of the pistons eauses,
through the intermediary of the crank-arms n, the
revolution of the shaft 7, and the latter, through the

worin s and spur-wheel ¢, puts in motion the register--

spindle. - | . _ R

The crank-arms n, at the same time, serve to regu-
late and detennine the length of stioke of the pistons,
and, moreover, their grooved rolls o, which fit between

the forked standards p, prevent the pistlu}ls from turn-

ing or rolling in their cylinders, and thus serve to hold

the valve-openings ¢ ¢ and central eup h aceurately

in position with respect to their corresponding chan- -
nel and discharge-ports. S e
An apparatus thus constructed may be used, not

only as a meter,. but also as a water-engine if desived,
by making it of’ the requisite dimensions, and procur-

ing a sufficient pressure of the fluid which moves the
pistons. | T
Having now deseribed my invention, and the manner

in which the same is or may be earried into effect,

What I claimn, and desire to secure by -Let-ters_]:’at-

1.. A water-meter, composed of the following ele-
ments combined, viz: S

(L) Two D.—'-va-lt.re'cy]'inﬂers,-nrpiStons,'éaéh_ proviled

with a D-cavity and two valve-poits leading out of the

cylinder, water under pressire having access at all®
tunes to the inside of said eylinder, substantially in the

manner herein set forth. -

(2.) Two water-eylinders, within which the D-valve

cylinders are to operate as speciied, said water-cylin-

ders being of sufliciently greater length than the D-

'-vnli*e_cylimlers, fo provide a water-chatber at each
end of water-cylinders, substantiall y as described.

- {3:) A valve-seat piece, forming pars of the two
water-cylinders, having two seats, one the seat of one.

‘D-valve eylinder, and the other the seat of the other

D-valve eylinder, said seats having each, at centre of
length, a discharge-port, and said seat-piece hiaving -

four passages through it, viz, one from each water-

chamber of the one water-cylinder, leading to and

opening -into the seat of the D-valve of the other

water-cylinder, so that the D-valve cylinder of one

water-cylinder is at zll times supplying water under .

pressure to the one ¢hamber, and taking water from

the other chamber of the opposite water-cylinder, con=
tinnous reciprocating movements of the two D-valve
cylinders being thus' produced, substantially in the

nanner set forth.

2.-The valve-cylinders, or pistons, constructed with

‘& central cavity, and a valve-opening on - each side

of suid cavity, bearing the relation to the channel-

ports and discharge-opening  in each ,water—cyllinder,. |

substantially as herein shown and set forth,

3. The combination, with the two water-cylinders

and central discharge-openings, of the inlet, or bottom



bedtment-chamhel, and the outlet, or dlqoharn‘e-clnm-
ber substantially as shown and specified.

. The combination, with the reeiprocating valve-

1' eyhndm, or pistons, of the cranks and shaft, for
actuating the register and regulating the leng,th of
stroke of said valve -cylinders, substantially as shown

and described.
5. The formation of the eyhndncal valve-pistons,
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of brass or other sheet-metal, substantlalh as and for

the purposes set forth. |
In testimony whereof, 1 have %wned my name to ﬂlL

bpemﬁcn.tmn, before two ‘subser tlnnn' witnesses.
J. B. VAN DE Ubh’\T

| "Witn&sses :
JacoB CARPENTER,
T. V. JAR vIs CHRISTOPHIERS,
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