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To all whom it may concerm: _
Be it known that I, JAMES A. TILDEN, of

Hyde Park, in the county of Norfolk and State |

of Massachusetts, a citizen of the United States,
have invented a2 new and useful Improvement
in Fluid-Meters, of which the following i8S a
full, clear, and exact description, reference be-
ing had to the accompanying drawings, form-
ing a part of this specification, in explaining
tts nature. - : | |
This invention relates to an improvement In
flnid-meters. In myimprovement I employ a
piston adapted to have an -eccenfric or side

rocking motion across the cylinder-chamber to

effect its division at two or more parts into re-
ceiving and discharging spaces. In order to
diametrically dividethe cylinder-chamber into
receiving and discharging spaces,and to maln-

tain a constant division during the continual |
changing of the piston, the relative shape of

the piston and eylinder is such that a con-

25

stantly-changing point of contact is secured as
a bearing upon which the piston rocks. Inall
forms of meters of this class so far constructed
the relative shape of the piston and cylinder-
chamber has been such that the several con-
tact - bearings in performing their funection

brought at each rocking-point such a division
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of the cylinder as to cause the piston to be
rigidly confined in its movement upon these
points. It will be readily understood that in
this construction the lodgment of the slightesf;
particle of material—such as sand, pipe-scale,
or other substance contained in water—will
thoroughly wedge and lock the piston, and un-
der heavy pressures of water breakage of the
piston will occur. It is to overcome the de-
teet existing in this class of meters that my in-
vention is intended, and to aceomplish this re-
sult T adapt the piston to the ¢ylinder insuch

a manner that it is free or confined upon its

 contact-points by hydraulic action instead of

45

by actual mechanical confinement. ' Theadap-
tation of this feature to the class of meters in
which a piston having projecting lobes con-
forming to corresponding recesses in the cyl-
inder-chamber and moving only in their cor-
responding recesses is fully set forth in my Re-
issue Patent No. 10,778, November 2, 1886.

class of meters in which a piston rocks upon
continually-changing points or lines of con-
tact with the cylinder-chamber, and in which
the alternating projections and recesses upon
the piston are less in number than in the eyl- 55 -
inder, that constitutes my invention. R
Referring to the drawings, Figure 1 repre-

| sents an elevation of a meter containing my

improvement. Fig. 2isa plan of thesame on

| the lines y y of Fig. 1, showing the piston in 601.

section on the lines 2z z. Fig. 3 representsan-

other form of piston and ring, in which are a

larger number of contact bearing-points upon

| which the piston rccks. Fig. 4 represents a
similar form having curved surfaces on the 65
piston and ring. Fig. 5isa diagram illustrat-
ing the parallelogram of forces as applied 1n
the operation of the meter. Fig. 6 is a detail
of the piston and ring, showing the applica-
tion of the parallelogram of forces as acting 75
upon the piston in the form contained in my
invention. Fig. 7 is a detail of a piston and

| ring, showing a diagram of forces as acting
upon a piston of a form used in the priorstate
of the art. - 95

A, Figs. 1and 2, forms the inclosing-case -
for the piston, the same being provided with
alternate projections and recesses, and having
an inlet-passage, G, for conducting the water
to the center of the case. | | 80
B is the eover which incloses the parts, and

which forms & chamber for the water which
has passed through the measuring-spaces, and
from- which it is condueted by the outlet-
passage H. The case A is formed in such §;
a manner that there arve six projections, i’ /®
K bt P 1, having between them Six recesscs.
The bottom of the case is provided with con-
‘dueting passages or ports extending from open-
ings in each recess to a corresponding open- go .
ing in the center of the ease surrounding the
inlet - passage, said ports being divided by
walls or divisions ¢444 ¢4 This arrange-
ment of ports or passages is such that they
are governed in the inlet and outlet of the g5
water by the valve, which also forms the oper-
ating-piston. The piston D is made of hard
rubber, having five projections, ¢ ¢*¢’ ¢’ ¢, and
five corresponding recesses, which are of such

so It is the application of this feature to the | a form that a plane passing through from the 100
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end of one projection to the side of the one |

opposite will divide the cylinder-case at n n.

- The inlet-passage G and cavity, E conduct the

water to three of the port-openings in the cen-
ter of the case, f' f* f°. These ports conduct
the water to corresponding openings, ¢ ¢ ¢—
that on the right of n n being open to the in-
let and that on the left of n » being open to
the outlet.
outlet-passages and their method of operation
will be understood. In the piston ig8 an annu-
larspace, 0, which has ecommunication throngh

holes drilled in it to the open space F in the:
center of the upper side of the piston repre- |

sented by the dotted lines. When the ports
S f° are open to the annular space, the
water is conducted from the outlet-division of
the case through the openings ¢* ¢° ¢° to open-
ings f* f* f® through the holes in the annular
space to the cavity F and chamber formed by
the cover to the outlet-passage H. This sys-
tem of porting is duplicated in a plate on the
top of the piston, which incloses the piston in
the cylinder-chamber, 8o that a balanced ac-
tion of the piston is obtained. By referring
again to Fig. 2, it will be seen that in the po-
sition of the pistonas shown, and with the ac-
tion of the pressures as shown, when water
is drawn from the outlet-chamber, the excess

pressure upon one side of the piston acts to |

rock the piston successively upon the points
or projections n.

- It will be observed that the form or edge of
‘the piston at » does not confine the piston,
but that it is free to slide or push out of place
should  anything get between the opposite
~abutment, and that it entirely depends upon
the action of the water to cause it to work
over the point n and upon the pressure of the
-water to maintain the division of the case.

- It will be seen that the piston is entirely
free for a considerable space, it being limited
only by the depth of the recess in the piston.
This can be governed in any construction to

the size of the port; or, in other words, ‘it ean |

be formed so as to allow all the sliding mo-
tion or freedom that 18 necessary to pass any

substance that the ports will admit into the

meter. |
I do not limit myself to the precise form here
shown, a8 the form will depend to some extent

upon the number of projections upon the pis- |

ton and to the shape and manner of forming
the cylinder-chamber. |

To accomplish the object of my invention,
it is necessary to form the projections rela-
tively upon the piston and cylinder-chamber
in such a manner that the point of contact
upon which the piston rocks shall be behind
the direction of rotation, and in such a man-
ner that there shall be no shoulder upon the
piston to confine the rocking-point, but that
{he rocking-point will at all times be main-
tained by the direct action of the water.

It will be readily seen that this invention
consists in the relative formation of the piston
and cylinder-chamber in such a manner that

By referring to Figs. 1 and 2 the |

Al
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the piston is in no way confined in its division
of the case into separate chambers by astrictly
mechanical path, but that the proper division
of the case into supply and exhaust chambers
depends entirely upon the hydraulic action, it
being governed by the system of ports so ar-
ranged as to properly dispose the water in the
measuring parts. By means of this invention
the defects heretofore contained in this class
of meters are wholly done away with-—that is,

| the liability of its being stopped or locked by

any foreign substance getting into the work-
ing parts of the meter; and, further, that it is
self-compensating in its wear—that is, all con-
tact-points of the piston and cylinder-chamber
wear alike, and the piston is free to follow up
this wear and still maintain its form to prop-
erly operate, while in other forms, where the
piston is confined in its path of movement,the
lines of division will be shortened by wearing
the ends of the piston projections, and allow
the water to leak or pass unregistered.

To still further illustrate the scope of my
invention, I will describe certain peculiarities
in relation .to the bearing-points over which
the piston rocks.

~An inspection of Figs. 3 and 4 and Diagrams
b and 6 will show angular rocking-points, by
which there is a wedging effect sufficient to
produce contact in the operation of the piston
between the rocking-point B, Fig. 5, and abut-
ment A. This same angular or wedging ef-
fect will be found in Fig. 2; butin these forms
of meters there is but one contact-point made
by the piston in rotating from one recess into
another. In these forms it is evident that-a
somewhat barsh action takes place in the oper-

. ation of the meter, owing to the few points of 105

contact made during a rotation of the piston.
A preferable form of construction is therefore.
shown in Figs. 3 aud 4. Referring to Fig. 3,
it will be seen that in each recess in the eylin.

der case are two angles, as indicated in one of 110

the recesses at k and £'. There are also upon
corresponding sides of the piston projections
two angles. The angles upon the side of the
recesses are formed at forty-five degrees to the
diametric division made by the piston when
it has made its contact-bearing. -
It will be seen that when the contact-point
m has 1t8 bearing on the angular surface & the
piston can rock on that point until the second
contact-point,m’,has a bearing upon the angu-
lar surface £, which is at forty-five degrees to
the diametric division made by its contact.

| The piston then rocks on this point until the

next contact-point,m’,has its bearing upon the

angular surface £’. This operation continues, 115
forming continuously-changing contact-bear-

ings for the piston to rock upon, each contact-
point causing the piston to diametrically di-
vide the case in two chambers. |

It will be seen that the relative form of the
piston and cylinder-case is such that the con-
tact bearing-points are not mechanically de-
fined, but that they are unconfined for a con-
siderable -space, so that the actual contaot-

1018,
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~ bearing will be at a point upon the angular

surface governed by the hydraulie action ands |

upon the abutment—that is, should anything
get between the piston and its abutment on
the opposite side the contact-bearing will be

made lower on the angular surface, or should"

the projections on the piston become worn the
contact-points will be higher up on the angle;
in other words, the piston is free for a consid-
erable space. This space can be governed by
the relative formation of the piston and cyl-
inder-case, and can be sufficient to allow the
passage of any foreign substance that the
meter is liable to admit to its working parts.

used in the formation of the parts,and should

be that most suitable to the operation of the

meter,and it will be further considered in the
following illustrations. It will be seen that
in the construction a larger number of con-
tact bearing-points are presented, and there-
fore a very easy and smooth operation of the
meter is obtained. | | |

Fig. 4 represents a similar construction to
Fig. 3, with the exception that curved sur-
faces are formed upon the piston and cylinder-

~ case instead of angular surfaces.
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To clearly demonstrate the precise operation
of the meter and the difference of itsoperation
over the forms at present known to the state
of the art, I have constructed in Fig. b a dia-
oram of the parallelograms of force as ap-
plied to this form of meter. By referring to
Iig. 5, A’ B’ represent a line of diametric di-
vision of the cylinder-case or the operating-
piston upon which the hydraulic force P acts.
() is any point upon the piston at which the

force is direected, as indicated by the arrow.

It now an angular surface (for instance, that
represented in the dotted lines indicated by
twenty-fivedegrees)is presented to the point B,

~ and upon which the piston is torock, swinging

50
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by the abutment at A’, and it is desired to
know the relative contaet and rotative effects
in its operation,pressure P (represented by ro-
tative effect ¢ o), may by the parallelogram of
force be resolved into ¢ b’,or pressure at right
angles to A’ and ¢’ B/, or pressure at right
angles to B',(twenty-five degrees.) It will thus
be seen that the relative rotative and contact
effects are as ¢’ o' to ¢’ b’ and ¢’ o' to ¢’ B'.
the angular surfaces at B’ are changed, the
parallelograms of force become relatively dif-
ferent—that represented by the angle forty-
five degrees producing a rotative efiect, ¢ o,
and contact effect ¢ d. As the angle ap-
proaches ninety degrees to the direction of
force, a greater difference of relative efiects
appears. For instance, at theangleeighty-five
degrees there is an excess rotative effect,k’ o,
over the contact effect &’ 7. When the angle.of
ninety degrees is reached, the lines of paral-
Jelogram disappear,and there is rotative effect
wholly and no contact-pressure. |

Other angles than forty-five degrees may be

Further reference to the operation of the

As

3

piston will be understood by referring to Fig.
6, which represents a portion-of my improved
piston. | |

It will be seen tlrat the angles upon the eyl-

orees, the corresponding angles upon the pis- .

ton projections being such as to presenta con- -

tact-point which finds its bearing upon the an-
oular surface,where the bearing is made and

inder-case are formed here at forty-five de- 70

during its rocking and until another point of ;5

contact is made. This forms the diametrie
division of the case at A’ B'. -
It will be seen that in constructing the par-
allelogram of force there is an equal divis-

ion of the pressure effects, pressure P heré 8o

represented by rotative etfect ¢ o and con-
tact effect € &', the contact-pressure effects be-
ing divided into ¢ B’ contact-pressure to main-

tain the piston against the angle, and ¢’ d to

maintain the piston against the abutment. By
this construetion it will be readily understood
that the piston can be less in diameter than
that actually necessary to diametrically divide

the case, thereby making it possible to move =
Qo

the piston away from its abutment, and 1t will
return by the action of the water-pressures

‘when the resistance to its contact 18 removed;
and it will be observed by referring to Fig. 7,

in which the surface presented is at ninety
degrees to the direction of force, there is and

‘must be a perfect mechanical fit to divide the

case diametrically, and that the pressure 1s
wholly rotative. - It is impossible for the pis-
ton {0 assume any position in the ecylinder:
case other than that which it is confined to by
mechanieal fit. In my invention there exists
afree compensating piston, asclearlyshown by
the several illustrations, while that shown in
Fig. 7 has inherent inits principle a mechani-
cally-confined piston and an uncompensating
construction. o |

It will be seen from the foregoing that 1t 18

quite essential to the advantageous working

of my improved form of free hydraulically-
maintained piston that each projection, both
on the piston and casing or ‘chamber, shall
have its bearing-surface upon the end and one
side only, for if there is a bearing upon both
sides of the projection, after the manner of the
tooth of a gear and like the ordinary practice
heretofore, there will be a locking and me-
chanical rigidity which it is the very object of

‘this improvement to do away with. - Division-

contact thus takes place between opposing
end projections on the one side and opposing
side surfaces on the other side in distinction

to the end contacts on both sides hitherto

used or shown. For the best working of the
device there are frequently two or more end
projections in contact on the same side and
two or moreside surfacesin contact on theop-
posite side, as shown. This insures a greater

ICH
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uniformity and ease of action.. The angular

side bearing-sarface may be on either the pis-

| ton or casing, or on both, but always in sach 130
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25 projections hasabearing surfaceatitsend, with
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ing diametric divisions of the case by the pis-

a manner that the piston may be free 'de

have the hydraulic division-contaet, as fully

set forth.
I do not limit myself to any particular num-
ber of contact bearing-points, or points form-

!

ton, as the same may be so constructed as to
present three or more angular surfaces upon
each recess in the side of the cylinder-case,
having three or more contact-points upon each
piston prOJe(,blon |

I do not 1n any way claim as my invention
the construction of a meter having a piston
adapted to have an eccentric or side rocking
motion across the cylinder-chamber to effect
its division at two or more points into receiv-
ing and discharging spaces.

Hamng thus fully described my invention,
I elaim and desire to secure by Letters Pat-

)

ent of the United States— i

1. In a water-meter, the combination of a
c'lsmg forming a piston-chamber and having
projections extending into the chamber to form
measuring spaces or recesses, each of which

a piston having a series of projections, each of
which has a bearing-surface at its end and an
angular bearing-surface upon orie side, as and
for the purposes described.

2. In a water-meter, the combination of a
casing forming a piston-chamber and having
projections extending into thechamberto form
measuring spaces or recesses, each of which
projections has an angular bearing-surface
upon one side, with a piston having a series of
projections, each of which has an angular bear-
ing-surface upon one side, as and for the pur-

poses described. ..
3. In a water-meter, the combmatlon of a

casing forming a plston -chamber and having

365,970

projections extending into the chamber to form
‘measuring spaces or recesses, each of which
‘projections has an angular bearmg -surface
upon one side,with a piston having a series of

prmectwns,each of which hasabearing-surface 45

at one end and upon one side, as and for the
purposes described. *

4, In a fluid-meter, a casing forming a pis-

ton-chamber having a series of projections ex-
tending into the chamber to provide measur-
ing spaces or recesses, each of which has an
angular bearing-surface npon one side, as and
for the pnrposes deseribed.

5. In a fluid-meter, a piston havlngaserles |

of projections, each of which has an angular
bearing-surface upon one side, as and for the
purposes described.

6. In a fluid-meter, in combination mbh
suitable inlet and exhaust ports, a ripg con-
tained in the meter-case and having projec-

tions from its inuer side, and forming, in con-

nection with the port-plates, the piston-cham-
ber, each of which projectionshas an end bear-
ing-surface and a side bearing-sarface, with a
rotary piston contained in Bald chamber, hav-
| ing projections, each of which has'an end bear-
ing-surface and a side bearing-surface, and
which piston and ring co-operate nponthe ro-
tation of the piston to divide the piston-cham-
ber into receiving and discharging spaces by
the contact at one point of the end bearing-

surfaces of a piston and ring projection, and

at another point of a sliding contact between
the side bearing-surface ol one ring projec-
tion and the side bearing-surface of 2 piston
projeetion, substaublally as described.
| JAMES A. TILDEN,
In presence of— |
I’. F. RAYMOND, 2d,
J. M. DoLAN,
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