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 " "“5': :15 third, in the valve-chamber ;
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f3o sluice openings.

Unrrep STATES -

?AT ENT ' OFFECEGJ, R

BARTOV OI‘ BROOKLYN AND JOHN A MILLIKEN OF NEW

YORK N, Y

PISTON FLUID METER

SPEGIFIGATION formmg palt of Lettels Pa,tent No 274 879 dated Malch 2’7 1883
- o - - Appllefttlon filed. Aprll 10 1882 (No mef‘{e]) o | "

——— — .,

~To all whom it may J concern:

New York, and JOHN A. MILLIKEN of - the

city, ceuuty, and State of New York, havem-_-
vented certain new and useful Improvemente
in Fluid-Meters, which i lmprevemenl:s are fully

“described and 1llustmted inthe following spem

- fication and accompan_ymg drawings. .-
Ourinvention relates to piston fluid- metels,'_
and our improvements therein refer, in the

‘main, to the following elements: first, in the.

- constructwn of thevalves; second in the mnan-

ner of operatmg and ]ec:a,l:u'wF saad valves,,

combmatlon of ports, sluices, and “Hoid-ways;”?
“ fifth, in the construction of the cylinders, and,
smth in the adaptatmn of a compound pistou-
to ea1d cylinder. - -

- In the dmwmgs, I‘lgure 1 18 an upnght_
front elevation of our improved meter, with a

pormon of the cylmdel shown as cat ewa,; y eX-

‘posing the valves in upright elemtlon, and -

the septum wall, in which said valves are situ-
ated, in cross- sectwn
front elevation, in partlal section and dotted

‘outlines, as wewed from the right- hand side.

of Fig.1. Fig.2 is a plan view of septam-
~wall on line 5 5 of Tig. 1 showmg the port and
- Fig. 3 is a broken sectional
‘view, showing the manner in which the valves
‘accommodate themselves to the valve-seats.
Flg 3*is an upright elevatwn, detached, of

. the valve-action, also showing modlﬁcatmns.
R 3 5 in the operating- sprmge Fig. 4 is a detached

“view of the apparatus for operating register,

- In Figs. 1 and 1*, numbers 7 and 8 representz'

‘an upright cylmder, h::wmg solid heads 9 10.

Smd cylmder 1s divided crosswise in equal
IR ;;_40 sections by a septum-wall or diaphragm, 11,
~ the two portions of the. cylinder. bemg _]omed:

- by the attachment-of their projecting flanges

~to the septum-wall, the upper, as 7, and the

lower as 8, by means of the bolts 12. The eyl-
mder is lmed with non-corrosive metal 13 13,
" made to form upper and lower internal flnid-
- ways, 14 14, said ways having pdssa,ge to the.
o msuie of the cylinder through openings formed
BREERNE ~ in the annular lining 13, as in ordinary prac-

qo tice, and will not requlre detailed description.

In the cylmder are. two plstons, 15 16 both of | to havebeen worntoan ‘mgle.

feurth, in the

- -1 which are ri gldly 4ttached to the same piston-
‘Be it known that we, OHARLES C. BARTON, __
of Brooklyn, county of Kings, and State of

rod, 17, and these pistons divide the cylinder

.mto four compartments—an upper and a low- |
‘er—on each side of the septum-wall, respect
1ively, as 18 19 and 20 21, -

The valves are of that class Lnewu as ¢ pu*'} .

upper and ]owel ports of mgress, 23 24, and =

1s made with a double face, operating in an
internal chamber formed in the septum-wall,

while the single valves 25 26, controlling the -
upper and lower ports of egress 27 28, operate
upon each external side. of the septum -wall.
These valves are of the direct-acting type, se- 6¢
cured to valve-stems 29 30, which la,tter arelin -~

turn held in the same relative position by the
yokes .:31 32, the valves and valve-stems being
| mainly guided by the bearmg of the lower-'_;:_._:'-,
‘'yoke upon the piston-rod. The valves are
Theld to their seats by thetension of thesprings =~
33 34, which first act upon the knife- -edge
.toggle connectlons 35 36, thereby tending, as
‘shown in the present. msta,nce, to force the |
‘yokes, and through the yokes the valves, up-
Fig. 1* is an upright |.

This will be referred to

but in lesser degree than that of the valve—
stems.

Now, suppose one of the valve-seats
“Were the mlve«-_ SIS

_6_0.“; :

0

e
wardly. Though all the springs are exerting 73 SR
‘their pressure in the same general direction,
‘it will be seen that the thrusb upon each valve .
comes from a separate spring acting upon its
‘end of the yoke.
agaln farther on.
Hitherto the main objectmn against the use."*
of puppet-valves for fluid-meters (in' a neces-
‘sarily combined valve system which must op-
erate synchronously) has been that the slight- 8¢
est inequality of wear upon their faces or seats, —~

| oraforeign obstruction between a single valve-
face and its seat, causes leakage and conse-
quent imperfect duty in the meter as a whole.
~We obviate this diffinlty, as will be seen more
fully in Figs. 3 and 32, by looeely connecting™
the yokes where dttached to or bearing upon -
the valve-stems, the bearings through the .
yokes being preferably of an elliptical torm& -
tion, as 37, which permit of a limited vibrat- -
ing. movement on the part of the valve and =~
valve-stem approximating that, as it were, of
‘a ball-and-socket joint. |
yoke upon the piston- rod is also loosely fitted, -~
100
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The beallug of the. .




stems rigidly attached to the yokes, the con- |

&

~ _tact of the valve upon its seat would neces:-

- sarily be as assumed in the full lines of Fig. |

- 1; but in consequence of the distinet press-
ure exerted upon each end of the yokes by
‘the separate springs 33 34, and of the loosely- |
- formed valve-stem bearings, the valve must

- “find 1its seat” and make a perfect face con-

Ic

e

- the case.

. 45

<o
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60

‘idly securing the valves to the valve-stems, as

‘the valves to the valve.stems may also be con-

structed in such manner-as to effect the re-

springs and the adjustable character of the
~bearings will be more clearly understood by
assuming, illustratively, that a foreign ob-

tween, say, the left-hand side of ¢he valve 26
and its'seat. Now,it is evident that were the
valve-stems rigidly attached to the valvesand
~yokes the entire circumference of the valve
| will be understood, is considerably in excessof "~ .
| | that of the retaining-springs 33) will immedi-
~there is yield in the attachment of the valve- |
~stem bearings through the yokes, and, fur-
~ thermore, in consequence of the separate but
~ direct pressure of the coacting springs, the
valve 20 will only be detlected on the left-hand
side the height of the obstruection, while the

~of 1Ingress and- egress, and 38 and 39 cored

‘tions of the cylinder with respect to the pis-

ping a direct passage outward through the

line.. While we preferably allow for antomatic -
adjustment in the manner just described, rig-

by screws 56, it will readily be seen, as indi-
cated 1n the drawings, that the connection of

tions of the valve-stems. 'This action of the

straction has become tewmporarily caught be-

proper action of the valve 22 is not disturbed
whatever; hence the proper action of the me-
ter would be bat slightly interfered with dur-
ing the time of a single stroke, and would not
be rendered 1inoperative, asmight otherwise be

- In Fig. 2, showing a plan view of septum-
wall, with eylinderin section, arefive openings.
29 18 the bearing for the piston-rod, which is
packed ; 23 and 27,the upper faces of the ports

sluices counnecting the upper and lower por-

tons and valves. | |

The operation of the valves and passage of
the fluid through the ports, sluices, and eylin-
der fluidways during two completej rectilin-
ear motions of the compound piston will now
be described. Starting with the arrow 40, in-
dicating the attachment of the induction-pipe-
the current passes on to arrows 41 41, finding
egress through the now open lower port, 24,
filling the compartment 20, the valve 26 stop-

lower egress-port, 28 ; but during thistime the
fluid will have found further outlet through
the slanting cored sluice 39, formed in the
septum-wall 11, following the course indicated
by arrows 42 42, filling the upper way, 14, and
passing into the compartment 18, as see ar-

‘against the tension of the retaining-toggles 35

rows 43 43.” Meantimethefluid from compart-

274,879

ment 21 is brﬁiﬂg fOI’GE‘d, by:thﬁ e‘x{}ess of press-. . |
ure of the ingress-current in compartments 18

20 acting upon the compound-piston 15 16, up

o

the lower way, 14, through the slanting cored

sluice 38, also formed in the septum-wall, into
compartment 19, as see arrows 44, while from

the latter compartment both its previous con- .~ .-

will find egress through the open port 27, ar-

rows 49, being finally discharged as a known
volume at the eduction-pipe. During the lat-
‘ter portion of ‘the piston movement the yoke -

32 will be carried downward by the fixed col-

lar 46, attached to the piston-rod, against the

_ | tents and that incoming from compartment 21 ,:
- tact either through the valve or its seat, as |
one or both become worn from a proper right |

tension of the springs 34, carrying the toggle-

excess of pressure of the incoming currentand

connections 30 to a straight line, as see Itig. 32,
-Up to this point the valves will remain undis-
‘turbed, being held to their seats both by the

| by thelighter setof retaining-springs33,which

as yet remain intheir normal position,and act,

beyond a straightline,or their ¢“dead-centers,”

‘as designed, to hold the valves positivelyin po-
{ sition during the time in which forece is being
graduallyaccumualated in the motor-springs 34.
Now, at the instant that the movement of the

| piston suffices: to carry the motor-toggles 36

the tension of the motor-springs 34 (which, it 95

ately act tothrow the yoke32 downward, which

in tarn,impinging upon the valve-stem collar-

heads 47, will carry down the upper yoke, 31,

and springs 33, and changing the position of R

the valves in respect to their ports to the di-
rect opposite of that assumed in the figure,
when the force of the entire set of springs is
again utilized in seating the valves. The in-

105

gress-current will now enter through the up-

per ingress-port, 23, first filling compartment
19, and then through the open sluice 38 and
the lower way, 14, into the lower compart-
ment, 21, while the c¢harge in compartment 18
is being forced threugh the upper way and the
sluicedYintocompartment 20, being discharged
with the previous contents of compartment 20
by the lower egress-port, 28, into the valve-
chamber,and thence outward again asa known
volume to eduction-pipe 46, when the valves
are agaln changed, as hereinbefore described,
excepting that in this instance the yoke will
be forced upward by the collar 48, effecting a
reversion of the valves to the assumed posi-
tion of Iig. 1. |

It will be observed that the sluices 3839 are
valveless and continuously open to and con-.
nect the same compartments of the cylinder,
the valves acting simply to alternately change
the direction of the current to the compart-
ments into which said valves open. Hence
the advantage derived from -this construetion
enables us to deliver the full capacity of the
cylinder at each single stroke of the piston
without complication in-the valve-action, and
for the minimum of valve movement and fric-

{ tion of parts.
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- springs to unseat, the operation of the meter |
- will not thereby be stopped, as the continued
~movement of the piston, allo wance being made |
- in the clearance of the cylinder-heads for such
~ acontingency, with all the force of the ingress- |
-« current, would be exerted agamst tbe 5oke to__

o Should the valves at anv tlme become stuek | septum- wall within aud upon whleh are valves
~to their seats beyond the power of the motor

:'flf‘ - start the valves.

20

The operation of any smtable reglster may |
. be readily effected by means of the piston
S movement.

means of the ‘piston-rod head turned to ap-
proximate twofrustumsof cones JOIHEd at their |
“bases, as 50 51, which, when near the terminus |
. of each a,lternete stroke of the compound pis-
. ton,enters the forked connection 52, having a
. packed Jeurnal bearing in . the dome 53, and
| - . communicates to the outSIde arm as 54 the_
“required ratchet step movement.
- As shown in Fig. 3% the couetruetlon of the,-
~ . retaining and motor springs may be very con-
~ . siderably modified withount chang ging the gen--

‘That shown in Figs.1 and 4 is by

~eral prineiple of their operation.

25
-« _ ternal valve, 22, is first placed in its chamber |
~ and the non correewe bushings (indicated in

. the drewnws) afterward felced to their posi- .

In assembling the parts of tlie meter the 1n

 tion.

e

The admstment of the mete1 for' accurate

o measurement of volume is eﬁ’e(,ted by means

L f,f_' of the piston-rod collars 46 47, whieh, being
. brought.to or from each other, dS the case may
B j---_,be determmethelength of etroke of theplston

We claim—

- L Inafluid- meter the eombmetwn with a
| ."_--e3llnder, a coactlng eompound pleteu and al

for ehangmg the direction of the cuarrent, of =
open valveless sluices, as 38 39, when each of 40
said “sluices eontinuously eomect a pair of |
‘compartments with each other, as 20 to 18 and
21 to 19, for the purpose set forth,
2. In a fluid-meter, the combination, witha-
c_ylmder, a coacting eompound piston, and a 45
septum-wall, 11, in which are formed open -
valveless. e]ulees 38 39, of direct- -acting puppet- - -
valves, as 22 25 20, When operating upon and |
w1thm said eeptum wall for the. purpc-se specl s
fied. -
3. In a tuid'meter hzmng a system of pup
pet-valves, the combination, with said valves - N
and their stems, of loosely- ﬁtted bearmgs for .
the stems, independent but coacting springs -
3334,and connectlons between the springsand g5 -
the valve-stems operating to effect a proper =~ . -
Seatmg of the valves, substantlallv in the man- - "
ner described and shown. -
4.:In a fluid-meter h&mug a_Sy stem 0f pup AR
pet-valves, the combination, with the valve 60
mechamem of mdependenb but coacting re-
taining and motor springs, as 33 34, and tog-
gle-connections 35 36, for the purpose speelﬁed
5. In a fluid- meter having acylinder, a comn-
‘pound piston, and a septum-wall, the combi- 6
‘nation, with the valves, as 22 25 26 and yokes,
as 31 32 of the knife- edged togg les 35 3(‘ and- |
-Spriugs, as 33 34, as and for the. purpose here
in deseubed and specified.
| .~ CHARLES C. BARTO\T __
. JOHN A, ‘\IILLIKEN R
Wltneseee o - |
JoHN THOMSON, .
LYMAN H Essex -
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