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Un (TED STATES

.........

CHARLDS C. BARTON OI‘ N DYV YORK AND JOHN THO"\ISON OI‘ BROOKLYN

ASSIGNORS TO.- "\KEARIA T.. BARTON

OF NEW YORK N. Y

PI'STON FLUID-METER.

A

SPLCIFIOATION formmg part of Letters Patent No 283, 209, da,ted
| | A]:_}phcatmn ﬁled J anuary 6, 1883, {Model )

eptem'ber 18, 1883,

To all w?wm it MY COMCEFN :

a citizen of the United States residing at New

York, New York, and JoaN THOMSON a Cit-

izen of the United States, residing at Br ooklyn
in the county of Kings and State of New York,.

~ have invented new and useful Impmvements

10

in Piston Fluid-Meters, of which the followmu

is a specification. .
This 1nvention relates to compound coact-
ing piston fluid-meters having inflating fmd

.collapsing linings. |
The objects of our invention are to 61113116]‘}?

avoid the packing of all intermal working

15

parts; also, to secure a direct, positive, and
ready means of operating the I‘BU'IStel also,to

provide such a construction of the ﬂmd wajys’

in the septum-wall with respect to the‘valve-

pistons and cylinder as to present the mini-

20

mum of friction to the passage of the fluid;

also, the adaptation of a single balanced com-

pound puppet-valve to this class of meters;
also, to provide an improved means of 01:)61-

- atmg the valve; also, to provide means for
25

adjusting the stroke of the pistons for accurate

measurement of volume; and, further, to ac-

complish a more perfect oper ’bthIl of the me-

- ter as a whole.

- o

45

.50

- The invention consists, esseubmlly in Lhe,
combination of a compound cylinder and com-
- pound coacting pistons, each end of the cylin-

der and pistons being set eccentrically to each

other at opposite Sldes of a septum-wall, with
- respect to which the cylinders are concent1 1cal,

35

and insaid septum-wall, &e., are meansfor con-

trolling the direction of the curr ents,the com-

pound cylinder being divided into four sub-
compartments by means of the pistons and
flexible collapsing linings attached thereto,
each one of the piston-rods passing from one

sub-compartment to another in the order in
- which sald compartments are connected by

valveless sluices formed 1n the S@ptum -wall;

‘and the invention also consists in certain de-
tails of construction, as hereinafter more ful]y
set forth. . - |

- In the accompanying drawing gs, l‘lgme 1 18

a plan view of our improved metel showing
the position of the register. Fig., 2 is a verti-
cal longitudinal section on the line < of Fig. 1.
Fig. 3 18 a vertical transverse section on the
line :& of Fig. 1. Fig. 4 18 a vertical trans-

plston -rod slot or recess.

'1eplesent detached side and end Views, re-
spectively, of the same parts.

ings 3 4, and

¢cylinder

g paﬂ;‘ts Shon:u in Fig. 3, the cylinder being re-
Be it known that we, CHARLES C. BARTON,

moved at the line m of Fig. 1. Fig. 5 18 a
horizontal section of the septum or paltltlon

wall on the line ¢, Fig. 3. Fig. 6 is a vertical

section of the smne on, the line @ of T Fig. 3.

Fig. 7is a partial section of the septum on the
line ¢ of Tig. 3. TFig. 8is an end view of the
carriage andvalve-springs.

for actuating the register and carriage-levers.
Kig. 9* shows a inodification in the form of the
Fig. 10 is a plan
illustrating the attachment of the carriage and
valve-springs toa set of double valves; and Fig.

11 18 a detached view of the carriage-lever,

showing the manner of adjusting it for the
stroke, “and also a modi lcation of the connec-
tion to the motor- -springs. KHig. 12
larged detail plax view of the a,etuatmb -lever,

spring-carriage, and toggle-springs, taken from

the right-hand side of Fig. 2. Tigs.13 and 14

The compound cylinder 1 2 is divided into
four sub-compartments by the bellows-linings

34 and pistons 16 17, Fig. 2, salid compart-
ments 5, 6, 7 and 8 bemg eonnected with each

other in the ordernamed by the open or valve-

| Kig. 9 1s an en-
| larged view of a piston-rod, showing the slot

is an en-.
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less sluices 9 10, Figs. 3, 4, and 7, that are

| formed in the septum W all 11 16 Wlll be seen
| that by means of these sluices each pair of
sub-compartments are connected as one.

The
opposite ends of the compound cylinder, to-

“In consequence of this arrangement of
the two ends of the cylinder 1 2, and the lin-

employ two piston- rods, 14 15, in which nei-

ther of their bearings 12 13 h&ve the slightest
packing,
single centml piston-rod 1lecessmuly requiring
a Stufﬁnﬂ -box., In making the ends of the

85

gether with their respective pistons and lin-
-incrs are eccentric to or off center from each
Othel but all are concentric to the septum- -
_W&H 90 |

pistons 16 17, we are enabled to

instead of bemﬁ* compelled to use a 05 .

cylinder conform 1in eccentricity with the

internal linings and pistons, it is with a view
to economy of material and convenience more
particularly, as it is evident that by using a
sufficiently large the same result
would follow so long as the inter nal conditions
remained as shown.

verse sectlon, showing the reverse side of the | opposite each other, and that each rod passes

_ - 1t will be seen that two-
piston-rods, 14 15, are placed diametrically

1C0
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altelnately from the inner to the outer side of | 1nd1mted by the dotted outlme until the
the flexiblelining, exactly in the order thatthe | springs are brought slightly beyond their
straight line or dead-center n, when they will 7o

sub-compartments are connected by the sluices
910; hence it is apparent that the bearings
of the piston-rods may be as loosely fitted as
consistent with their double function—namely,

to properly guide the piston-heads 16 17 and

to operate the valve and register apparatus.
The piston-rods 14 15 are preferably slotted or
recessed, as shown at 18 19, Figs. 2, 9, 9%, the
upper 10d 14, serving to actuate the arm 20,
that is secured within the cylinder tothe shaft

- 21, said shaft projecting out through a packed

.- 3[}

bearmg, 22, and thereby connectm as by
the arm and pawl 23, to the register. T]JI.S 18
the only packed bea,rmg in the meter, and, as
will be hereinafter shown, serves a useful pur-
Ppose, even 1n eonsequence of the friction in-
volved in its operation. .The packing for this

bearing is separate from the case or recess that

eontams the register, and hence, in the event
of leakage, the drip w ould Slmply flow down.
upon and off from the cylinders..

The construction of the valve, valve- aaeentsJ and
chanabelslnclosecl in the Septum -wall 18 shown
in Figs. 5 and 6.
contmuously to the left-hand valve-chamber,

24, when the valve being in the p051t10n ‘LS :

Sumed the exit from sald chamber 18 through

the open p01t 25, thereby filling the sub-com-

partment 5, and also through the lower sluices,
9, and the sub- compartment 6, while the out-

nomg fluid passes from sub- compmtment 7

40

5C

throughtheuppersluices, 10, into sub- -compart-
ment 8, and thence thr ough the sluice 26 to the

Gentral valve-chamber, 27, passing on through-
the now open right h&nd valve-chamber, 20 -

and thence out as a known volume thr ounh
the final sluice of egress. As chamber 5 is be
ing filled, the piston- ‘head 16 is carried away
from the septum-wall, and by means of the
solid terminus. of Slot 19 in the piston -rod
15 the lower end of the valve-actuating le-
ver 35 is carried in a like direction, while
the upper or forward end of the lever CarTy-
ing the spring- -carriage and springs (see Fig.
2) is moved 1n the opposne direction, or 130-
ward the septum-wall, the assumed posﬂzmn

ofthe valve being shown in Fig.6. The essen-

tial conditions of correct operations are that

the valveshall move, when 1t does move, in the

 same direction as that of the piston.

53

| .60

Referring directly toFigs. 18 and 14, ‘the ex-
act operation of the valve meehamsm will be
readily apprehended. As shown in Fig. 13,
thethrust of the toggle-springs 3318 Sustfuned

first, by the valve upon its seat through the |
valve- stem, and, second, by the Spring-carriage

34 to the 1111]«,:3 36, and finally, against the
solid wall of the slot 39. The immediate ef-

fect of changing the center ¢ toward p is to

cause a sllc-ht compression of the toggle-

springs, thereby accumulating power therein.

This movement may continue without effect-

ing the valvein the slightest, ezcept to cause it
to adhere more bi ghtly toits seatin consequence

The incoming fluid passes
“closed, the 11100

1nst&11tly reverse theirn thll]&t and snap the
valve over to the position assumed in Fig. 14,
the stop-pin 40 acting against the opposﬂze mde

of theslot39. As shown the action of the lever -
18 slightlyin excess of the actual movement re-

quired to Ol)emte the valve, the movement of
the spring-carriage being from m to n», while
that of the valve- stem 1S from ¢ to . This is
controlled entirely by the travel of the pin 40
in the slot 39, and the advantage of this is that
the first action of the Springs, “after being car-

ried over their dead-center is upon the car-

riage and lever, which, for the instant being
without restraint and of much less inertia
than the valve, are moved in advance of the
valve; hence the springs are placed at a more
fwvomble angle from which to act upon the
valve, and Wlll have acquired a certain move-

ment before the movement of the lever is ax-

rested by the slot. This also admits of the
use of much lighter springs, and consequent
greater durability of parts.
of the valve, the pivots 25 and 28 belng thereby
ning fluid can only find outlet
thr ounh the lett- h'md internal port, 30, to the
centr a_l chamber, 27, passing irom out the
septum-wall through the sluice 26, filling sub-
compartment 8, andthrough theupper sluices,
10, and the sub-compartment 7, when the out-
ooing fluid passes back from the sub-compart-

ment 6 through the lower sluices, 9, into the

sub-compar tment 5, from which there 1s a free

exit by the external valve-sluice, 31, through
the right-hand valve - port, 32, to sub Tmlve
ch‘unbel 29, and thence out ‘wmn as & known

| volume through the final egress-sluice. It will

thus. be seen that by mmply connecting the
central sub-valve-chamber, 27, by the sluice 26
directly with the sub-compartment 8, and said
compartment with sub-compartment 7 by the
upper siuice or sluices, 10, all of the other
valve conditions and methods of construction
remain uanchanged, the single balanced com-

pound valve acting to properly control the en-

tire volume of the ingress and egress fluid to
the quadr up]e set of Sub -compartments within
the eylinder. The valveis operated by means
of thetoggle-springs 33, mounted uponthe car-

79
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Uponthe reversal

95
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riage 3& and actuated by the carriage-lever 35, -

Flﬂ s. 2, 3, and 8. Teretofore the carriage has
been guided by journal-bearings having Sh(_ml-
ders that act as stops to the movement of the
carriage, the actuating-lever being connected
to the carriage by a simple forked connection.
In the present instance all guiding-bearings
are dispensed with, the carriage hzwmg no
frictional contact butthatof the £0 gole-springs
and. the connection to the actuating-lever.
a simple forked connection tends, In conse-
quence of the arc described by the lever, to
transmitacorr espondmﬂ*u regularity orthr 11813
to the carriage, we connect the carriage end of

the lever to the carriage by means of an 11-

of the additional pressure of the Spllllﬂ‘S as | termediate link- conneetlon 36, pivoted as ab

120

125

As

130
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- 2¢ thelower end of the carriage- lever, acted upon

I 25 toward each other. Then by afterward turn-
- ®1ing the screw in or out, as the need may be,
- the proper edjustment may be readily se-

- 40 Figs. 9and 9° show deteﬂed views of that

" 45 of the carriage 34 to a set of puppet-valves .

6o 18 provided in the friction-rollers 44. It will

65 In placing the motor apparatus of the valve

285,209 oy

37 88. As this link can. be of any desirable |
length, 1t will reedlly be seen that the angular
- effect of the lever in actuating the carriage
and springs, tending to deflect them from a,
5 right line, is preetleelly nil, while the friction
. of the bea,lmﬂ'—pomts of the link is exceedingly
slight 1n comparison with that of a forked con-
nection. The locking of the carriage-lever

against the thrust of the valve-springs when |

10 the springs have passed beyond their dead-
points and the springs act to reverse the po-
sition of the valve is provided for by slotting
the standard, as 39, upon which the carriage-
lever 1s mounted end inserting a pin, as 40,

15 Orleaving a smteble ploJeetlon upon the le-
ver to act within the said slot, as will 1ead11y "
be understood from the drawnws

To provide for accurate and ready adjust-
- ment of the meter for measurement of volume,

by the piston-rod, is slotted as 41 and an ad-
justing-screw, 42 1serted, as show:o When
Hrst assembled the SCrew IS turned up until
 the divided ends of the leverare slightly drawn

. cured. Thig hasthe effect of increasing or de-
creasing the breadth or spread of the end of
30 saidlever. It will be seen that the upper pis-
“ton-rod, 14, makes contact with the arm 20 at
the same time that the lower piston-rod, 15,
- makes contact with the carriage-lever. ThlS*
1s S0 designed in order that there may be no
35 cramping tendency upon the piston-rods in
their bearings through the septum-wall 11, the
friction develcrped In the packed bea;:rmﬂ* 22
. approximately balanomg that; developed in the |

et T

- valve action.

~ portion of the piston-rods containing the slots
or flattened portion, where the arm ‘md lever
. are sitnated, and whereby they are operated.
- In Figs. 1() and 11 is shown the adaptation

mounted upon sep"tra,te valve-stems. In this
instance the carriage-lever 35 becomes the
spring-lever, the centers of the springs them-
selves, ‘instead of the carriage, being carried
50 back or forth by thé direct movement of said
- lever, the thrust of the springs in their action
upon the valves being communicated first to

- thecarriage, which susta,ms the direct pressure
of the springs, asin the previousinstance here

55 shown, and in consequence of the indirect
| thlust of the springs from the carriage to the
valve-stems. In order to develop the least
amount of friction in the movement of the
springs, the forked end 43 of the spring-lever

be s€en that in lieu of the friction-roller a
~ double or single link - connection might be
~ readily substltuted in many respects similar

to the instance hereinbefore described.

-wholly upon one side of the septum-wall, the
' meehme work and lebor in assemblmg the |

parts are reduced to a minimum. This is also
the case in situating the register upon the same
side ot the septum-wall as the valve apparatus,

need to be taken apart in order to get at the
valve, or the valve and register mechanism.

By plaomc-* the valve entlrely within the sep-

tum-wall, economy of space and material is se-
cured, zmd the valve is brought into the most

1nt1mete relations with the different sluices.
- Having thus desorlbed our 111V611131011,Wh’tt
we elalm 18— | |

1. In a fluid-meter, the combination of a

eompound cylinder and compound coacting

piston inclosed therein, each end of said cylin-
der and piston being Set eccentric to the other

1 at opposite sides of a septum- *well substan-

tially as described.

2. In afluid-meter, the oomblna,tlon with a
-compound cylinder, .::L];ld a septum- wall having
valveless sluices fmd means for controlling the

threetlon of the currents, of the flexible mﬂat |

ing and collapsing linings and two pistons, said

1:)15tons and -flexible linings being set eccen-

tric to each other and adapted to coact by

means of the piston-rods, each one of said rods

passing from one sub- eompe] tment of the cyl-
inder to another in the order in which said
sub-compartments are connected by the said
valveless sluices, substantially as described.

70

and also thereby the entire meter does not

75

80

90
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3. In a fuid- metel the combination, with a

cylinder, a septom-well 1n which are molosed
means for controlling the direction of the cur-
rent, and a compound coacting piston, of two
plston rods, one of said rods being edepted to
operate the Velve mechanism, and the other of
said rods being adapted to 0perete‘“the regis-
ter apparatus.

4. In a fluid-meter, the combination of the
valve-spring 33, omuage 34, carriage-lever
35, and link- oonneotlon 36, Substentla,lly as

_ desol 1bed.

h., In a fluid- metel the COI]lblIl&tl()ll with
the valve- operating mechemsm of a slotted

I10C

105

110
)

standard and a lever having 2 stop - piece
adapted to act within said slot, SLIbstantlelly

as described.

6. In a fluid-meter in which the valve or
valves are operated by a lever, means for in-
creasing or decreasing the S]olead of said le-

ver, wheleby the length of the piston-stroke
18 eoouretely adjusted for measur ement of vol
‘ume, substantially as described.

7. In a fluid-meter, the combmetlon with

its valve or valves and motor appelatus of a
valve-operating lever having a slotted end as
41, and adjusting- SCTeW, as 42 for the pu1-
pose set forth.

In testimony whereof we have hereunto set

our hands in the presence of two Subscmbmg

‘witnesses.
OHARLDS C. BARTON
- - JOHN THOMSON.
- Witnesses: .
L. H. ESSEX,

J. A, RUTHERFORD. |
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