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To all whom it may concern:
Be 1t known that I, JAMES A. TILDEN, of
~Hyde Park, in the county of Norfolk and
State of Massachusetts,a citizen of the United
5 States, have invented a new and useful Im-
provement in Fluid-Meters, of which the fol-
lowing 18 a full, clear, and exact description,
reference being had to the accompanying
~drawings, forming a part of this specification
1o 1n explaining its nature. | -
It is well known that a fluid-meter to be
commercially snccessful must be ecapable of

- perfectly measuring or indicating the quan-

tity of fluid which passes through it, regard-
15 less of the size of the stream, its speed, head,
- or any other condition, that it must not
easily get out of repair, that its construetion
‘must be simple,and its manufacture inexpen-
- sive, and various meters have been made
20 with some i1f not all of these conditions, but,

so far as I am aware,there is not at present in

the market any meter which ecombines all of
these features with certain necessary wearing
qualities to such an extent that it may be said

25 to be a really commercially successful or
- practical meter; and while my invention
may not be perfect in every respect, yet it has

all the requisites of an efficient, desirable,and
cheap meter. , |

3c  The principle upon which the meter is con-

- structed 1s so simple that bat very few parts |

or pieces are necessary and very little machine-
work required in fitting them, and these
can be placed in such verysmall compass that
35 the weight of metal necessary for the casing
is very small. ' _

- The invention comprises, broadly speak-
‘ing, a chamber having inlet and exhaust
ports, and a piston for opening and closing
40 the exhaust-ports. The meter can hardly be
called a *‘ rotary’’ meter, because the piston
does not rotate,and yet it is quite unlikeinap-
‘pearance any of the ordinary reciprocating-
piston meters; but it combines, it may be

45 said, portionsof both systems in substantially
this manner. The measuring-chamber of the
meter 18 divided or separated upon its outer
edge Into measuring spaces or recesses, all of
which open into the central portion of the
50 chamber, but which may or may not be of

the other between the surface of the inward

has its individual inlet and exhaust ports.
The part which I call the ‘“piston’’ has a radial-
ly-extending portion or lobe, which enters each
measuring space or recess and does notatany ss
time leave it, and has a movement therein
that causes it to be brought into contact with
one side of each recess near the mouth and to
advance along the side continuously until it
reaches the other side of the recess, when it 6o
returns across the mouth of the recess or space
to 1ts original position, This movement of
each lobe in each space or recess alternately
exposes and closes the exhaust-ports, thereby
preventing the flow of liquid from the cham- 65
ber only after it has entered what may be
termed the ‘“measuring’’ and ‘‘discharging”’
spaces or recesses. The sides of the cham-

-ber and the sides of the piston should be par-

allel when the piston is centrally located in 70
the chamber. ~ |
To understand the working of the deviee, it

‘must be borne in mind that the liquid has

free access to the chamber—that is, its inlet-
ports are never entirely closed—that becanse 75
of the shape of the wall of the chamber and of
the piston, the piston is kept in contact with
the wall of the chamber at a number of what I
call “‘contact’’ points orlines,which form inthe

measuring and discharging passages spaces 8o

or recesses. The number of lines of contact
depend, of course, upon the number of spaces
or recesses. This separation or division of
the chamber is necessary, because a full head
1s maintained in the larger part of the cham- 8s
ber, and it is of course necessary to dividethe
spaces or recesses or portions thereof which are
successively emptied from those which are be-
ing successively filled by liguid under press-
ure. This division is accomplished by con-
tact of the piston with the wall of the cham-
ber. The lobes in connection with the por-
tions of the wall which constitute or form the

QO

| spaces or recesses also act to separate the ex-
‘haust-ports from the inlet-ports, so that each -

95
space or recess that is discharging is separated
from the portion of the space thatis filling by

two contact-lines, one between the outer sur-

face of the lobe and the wall of the recess and -

projection of the wall and the surface of the

uniform size and shape. Each of these spaces | piston between the lobes. Theselines of con-

10O -
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tact continnally advance until the water has | fluid simultaneously through the varions in-

been expelled from each space or recess.
While, however, this discharge from each
space or recess i is going on by the movement
of the lobe, the space or recess is filling be-
hind the lobe. Of course the number of
Spaces or recesses which are discharging sim-
ultaneously depend upon the entire number
of spaces or recesses which the chamber con-
taing, and there may be several recesses or

spaces discharging and receiving at the same
time. This advancing movement of the lobe

In each space or recess does not continue
beyond its individual space, but upon reaching
the end of that space or recess it returns across
the mouth or entrance of its recess or space to
1ts original position, while the piston as a
whole, Wlth()llb 1m‘"olvmw nioves on a circular
path.

In the drawings, Figure 1 1epre&ents a side
clevation of the 111‘1(3111116. IFig. 2 18 a plan

view of a portion of the meter above the line

x x of Ifig. 1, inverted, showing the piston
and upper series of exhaust- ports Fig. 3 18
a view, principally in vertical central section,

ahownm, especml]y, the ‘mechanism for (3011-
necting the piston with the registering-train.

Ifig. 1is a section apon the line Yy of Fig. 3,

'llb() showing the lower ser 108 of exhaust- pmtﬂ
and the inlet- ports. TIig. 5 is a view, princi-
pally in vertical se(,lmn upon the lines z 2 of
Ifig. 4, showing, eSpe('mlly, the relation ot the
e\hau;sl -ports, mefer-walls, and spaces or re-
cesses when discharging. Fig. 6 is a plan
view of the packing:- pleee between the base and
ma.n sections of the meter. Fig. 7is a plan
view of the base-seetion, showing the receiv-
mg-chamber and the inlet and outlet passages,

| ]un 8 18 a perspective view of the piston.

lﬂnfs 9 to 15, inelusive, illustrate special de-
t 1,11,5 of amodified form of construction. Iigs.
16, 17, and 18 are diagrams showing that

| lenﬂes in the form: m}d size of the ¢l 1ambels

45

50

39

60

spaces, and pistons do not, vary the prinei ple
of the construction. Fig. 19 is a diagram
showing by calculation the differencesin press-
ure which cause the action of the meter.
FFigs. 20 and 21 are sections of the Ieducmg

gears hereinafter deseribed, and Fig. 22 a

view of the sleeve forming the Snpport of the
drum carrying the gears.

Preferably,the casing of the meter comprises
three principal parts or sections—first, the
base-section Aj second, the body or main see-
tion B, and, llurd the shell C, forming the
chamber e, cantammw the rerrlstermw mech-

a111Sm.

‘The base-section is made somewhat larger
in circumiference than the main section, and
the two parts arefastened together by bolts a,
which pass through the ﬂmwe b of the maﬂu
5“{3131011 The base-section has the 1nlet-pas-
sagea’,which opensinto the dlbtl‘lblltll]ﬂ‘ cham-
ber a and the outlet -passage a’. The d1st1*1b
uting-chamber «® oceupies almost the entire
upper portion of the base, and its object is to
provide means for the re ﬂdy distribution of

‘ber D at onesidethereof.
has a central hole, which forms a portion of

let-ports to the main ehamb(,r D.

Between the sections A B 1s a packing-ring,
', which is shaped as shown in Iig. 6, and is

pr ovided with holes for the bolt-holes, the in-

let - ports, and outlet - passage. Above this
packing-ring is a metal plate, B% which may
be called a *‘ port-plate.”” It rests upon the
packing-ring B/, and isheld or fastened in place
upon 1t and the upper surface of section A,

surrounding the chamber ¢’ and the central

projection, ', by the bolts a, the plate being
within the main section B and its edge pro-
jecting into a recess formed in the under edge
thereof. This port-plate hasthe holes I8, which
form the inlet-ports tothe chamberD and con-
nect the distributing - chamber «’ therewith.
These ports & are arranged, preferably, to
open into each space or recess d of the cham-

the outlet «’ and the escape or exhaust ports
E',whichare recesses formed in the upper sur-

face of the plate, and arranged to extend from

one side of each recess or space d inward up-
on converging lines. _
measuring recesses orspaces d arranged about
1ts outer edge,which open into the central por-
tion, and the projections or portions of the
wall of the chamber which form spaces or re-
cesses I have lettered d’. The piston I pref-
erably is made of hard vuleanized india-rub-
ber, gutta-percha, or other equivalent mate-
rial, and has the wings or lobes f, which ex-
tend radially therefrom,and the central hole, /.
For the best workmw of the device it is de-
sirable,but not essentml that the surface of the
piston, when the same is centrally located 1n
the chamber D, shall be parallel with the sur-

face of the chamber, so that as the surface of

the chamber is made up of alternating re-
cesses and projections, so the surface of the
pistons 1s made up of alternating lobes and re-
cesses. The central hole, /7, of the piston
forms a part of the exhaust or outlet passage,
and 18 large enough to always permit the es-
cape of fluid therefrom into the outlet «’ re-
gardless of the position of the piston.

In addition to thelower set of exhaust-ports,
', I have formed in the under surface of the
upper plate, ¥, which forms the top of the
main section B, another set of-exhaust-ports,
E’. (Shown in IFig. 2.) They are of thesame

shape and connectthe same parts of the spaces
" as the lower

or recesses with the opening
exhaust-ports, I'. There is also arranged in
the hole ' a perfomted disk, G, (sec Ifigs. 2
and 3,) by which motion iscommunicated tothe
shait which operates the train of gears com-
prising the registering mechanism. This disk
carries at its eenter a stud, g, which projects
downward from the drumg’, which is pivoted
at g* to the screw -sleeve ¢, which passes
through the hole 1n the plate 4°, and i1s locked
thereto by the nut ¢, which screws upon the

thread g°, and the movement of the piston

causes the drum to be revolved upon the

The port-plate also

The chamber D has the
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.sleeveQ-that 18, the drum and stud form sub-

stantially a crank. It is necessary, however,
as the chamber is of small capacity and as the
motion of the piston is rapid, to reduce the

motion of the piston very considerably, and it

is desirable to do soin assimplea manner and
with as few parts as possible, in order that the

construction may be cheap and as little weight

of metal used as possible; and I employ for

‘thispurposea train of four gears, one of which,

g’y is stationary, being secured to the end of
the sleeve ¢°. The gears ¢' ¢* are attached to
the drum by the shaft or pinion 9’, to which
they are keyed, and the gear ¢' meshes with
the gear ¢°. The gear ¢® is arranged to mesh
with the fourth gear, ¢°, which is keyed or fast-
ened to the spindle ¢ which communicates

~motion to the registering-train. Asthe drum

revolves about the sleeve ¢ it is obvious that
1f the gear ¢' has more or less teeth than the
gear ¢° it will be caused to move each revolu-

tion of the drum a certain portion of a revo-

25

30

lution depending upon the difference in the
namber of teeth between the two gears.
also obvious that if the gears ¢® ¢° have the
same number of teeth as the gear ¢", a move-

~ment of rotation will be communicated to the

shatts or spindle ¢". If it is desired to sfill
farther reduce or change the rate of the ro-
tation of the shaft ¢'° then the gear ¢°® may
have more or less teeth than the gear ¢, as the

case may be, as also. may the gear ¢°; and

In the drawings I have represented. the gear

- 9" as provided with ten teeth, the gear ¢" with

33

40

nine teeth, the gear ¢® with eight teeth, the

~gear ¢° with nine teeth, so that upon every

complete revolution of the drum the shaft ¢
1s moved one eighty-first of a revolution, and
it therefore requires eighty revolutions of the
drum to make one complete revolution of the
shaft, the spindle or shaft ¢ being used, of
course, to operate any registering mechanism.

1t will be seen by this construction of gear-

ing that the drum ¢/, carrying the gears ¢ g%

45

revolves from left to right, and that the gear-

_wheels ¢' ¢, being carried by the drum, are

50

55

caused by the meshing of the gear ¢" with the
stationary gear ¢° to turn from right to left,
and thabt the meshing of the gear ¢*, as it is
turned upon its revolution about the gear g,

~causes the gear g° to be moved, as above speci- |
fied, one eighty-first of a revolution for each

revolution of the drum and the gears.¢’ ¢°

about ib. " | .
In operation the liquid passes into the dis-

tribution-chamber «* and through the inlet-

ports K into the chamber D,moving the piston

toward one side of the chamber and causing
the formation of measuring or dischargespaces
by the contact of the various portions of the
piston with the chamber-wall. This position
of the piston is well shown in Fig. 4, where
there have. been formed six divisions of the

three spaces or recesses d by the contacting of
~the piston at the points 1, 2, 3, 4, 5, 6, and 7,

and of these three recesses or spaces, two—

~hamely, the small spaces marked M and the

Itis

space M’ —are connected by the discharge-
ports B’ E* with the escape-passage, while the
space M°is about to be; but the fluid, upon

being admitted to the chamber under pres-
sure, not only immediately moves the piston

to the position shown in Fig. 4, which is one
of -any number of positions which it might
cause 1t to assume, and from such position it

causes it to advance or move, so that the

lobes which are in contaet with the wall of

the chamber, ave caused to continue that con-

tact until they have expelled all the fluid
which 1s in the discharge spaces or recesses

before them, when each lobe in succession will

leave the surface and return upon anare of a,
circle to a position where it again comes in
contact with the surface of the wall of the
chamber on the opposite side from that which
1t left, and again advances and expels the fluid
from its recess or space. |

1t will be seen that each recess or space be-
comes in succession a discharge space or re-
cess, and that as soon as the piston has moved

sufficiently t¢ uncover the inner end of its
~escape-ports 1t begins to discharge through

such ports into the escape-passages b* ¢*, and

that while a portion of each space or recess is

discharging another portion is also receiving
the liquid under pressure through the ports E.

70

75

30

95

~To illustrate why with the arrangement of

theinlet and exhaust-ports described the piston
1s compelled to make the motion that it does,
I have shown in Fig. 19 by diagrams the. dif-
ferences in pressure upon both sides of the

100

piston and the extent of the surface which is

subjected to the direct pressure of the enter-
ing fluid. . | |

. 1t 18 obvious that the chamber D, excepting

the spaces which are discharging, is filled
with tluid under pressure, and that the press-
ure for moving the pistonsis that which enters
eachspace orrecess which is being discharged,
and behind the respective discharging lobe.
For instance, referring to Fig. 4, the piston is
receiving motion from the fluid which enters

the spaces through the ports marked N N N,

but from no other. It is not necessary that

the main chamber and piston be shaped as

represented in Fig. 4, for I have ascertained

that the piston may have any number of lobes

and recesses, from three upward, and that

they may be of any size and of different sizes
for the same piston, the only difference to be

observed being that the piston and chamber-
wall must be so shaped as to provide the con-
tact-lines 1n the surface of the piston or cham-

105

110

I15

[20

ber-wall,whereby the formation of measuring- -

chambers is effected. -

In Fig. 16 I haveillustrated a piston having
three lobes in a chamber having three meas-
uring and discharge spaces or recesses. In
Fig. 17 I have shown a piston with two large
lobes and two small ones, and a chamber with
corresponding recesses or spaces. -In Fig. 18
I have represented the piston as having square:
lobes, and the chamber with spaces which

I25

30

substantially follow the shape of the lobes, the
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only variation being tlmt they are rounded at
the corners.

It will be obvious from what I have stated
that the meter 1s very simple in construction,
that it has but very few parts, which require
but little machine-work and are easily fitted
and put together, and it is also apparent that
asubstantially-perfect registration oftheliguid
which passes through the meter is obtained,
as 1t all 1s obliged to pass into the 11‘1(3‘1811111]*3‘-
spaces, which are successively emptied. Tt
will be seen, further, that this measaring of
the liquid takes place very rapidly, and with
comparatlvely very little friction of the wear-
g parts, and that the construction of the
piston and chamber is such that sediment can-
not 1nterfere with the proper working of the
invention, and that wear, up to a certain ex-
tent, 1mproves the efficiency of the meter in
that it causes the contacting surfaces of the
piston and chamber to fit themselves as they
wear.,

To still further cheweu the manufacture I
show 1n IFigs. 9 to 15, inclusive, a construction
which exmbles me to use, instead of the com-
paratively expensive casing of composition, an
iron casing. This I accomplish by making
the base-section entirely of iron, employing
two composition port-plates, O O, the plate O
being like that described, and the plate O
having simply the exhaust-passages I&%. The
piston is made of hard rubber, gutfa-percha,
or other like non-corrosive material, and the
wall O* (see Fig. 14) of the chamber D is

- formed of a ring or sleeve of gutta-percha,

hard 1ndia-rubber, or even of composition,
whiech 1s fitted 1nto the iron shell or casing of
the main section. This non-corrosive movable
wall of the chamber i1s fastened to the casing
by means of a key, o,which enters a groove in
the ring and a corresponding one in the inner
surface of the iron shell, or in any other suit-
able way. A viewin perspective of the mov-
able wall 18 shown 1n Iig. 14.

1t will be seen that by this construction nof
only can an iron shell be employed, but that
the principal wearing parts—namely, the port-
plates,the piston,and the wall of the chamber—
may be easily removed and others substituted
therefor. The port - plates are also held in
place by sultable keys or in any other desira-
ble way, and 1t will be observed that they ex-
tend upon the two end surfacesof the remova-
ble wall. (See Fig. 9.)

Of course the invention ean be utilized as aQ
pump or motor, if desired.

Tt will be observed that by making the meeh-
anism for reducing the movement of the pis-
ton in compact form, I am enabled to place it
in the measuring-chamber and within the hole
formed 1un the piston, thereby economizing
space.

As the gears are inclosed in a drum or eas-

ing, no sediment can reach them to distm'b
their casy action.

While the invention as shown in the dmw-
ings represents a piston which, while not ro-

tating moves in a circular path, yet by chang-
1ng theforms ol the piston-lobes and the shape
of the walls of the chamber the piston may be
made to take a square, rectangular, elliptical,

or any other shape, the condltlons governing
these various movements dependmg Lntll*uly
upon the shape of the surface of the piston,

the surface of the wall of the chamber, and
the relation which they bear to each other;
but while these different movements may be
given to the piston the principle of its action
is not changed, as the lobe or portion of the
piston which penetrates the measuyring-space
will have a continuous movement in sald space,

whether its path be circular, square, rectan-

gular, elliptical, or of any other shape.

1t W111 be seen that the contacting points or
lines of the piston or valve are, 1n the opera-
tion of dividing the chamber into measuring-
spaces or recesses and discharging the same,
always upon the one side of the piston, and
that these contacting points are brought suc-
cessively into operation, not by the rotation
of the piston or valve, but by their suceessive
reverse movements,sothat the pistonor valve,
while appearing more like a rotating piston
or valve, is in principle more like a recipro-
cating piston or valve, in that each of its
lobes or projections 1s caused to enter ameas-
uring space or recess, advance therein, empty
1t, :md return to 1ts original position LO again
advance in the said space or recess and empty.
In making this movement the contact between
each lobe and the wall is not maintained dur-
ing the reverse movement of each lobe or pro-
jection.

1t will further beseen that by this construe-
tion the contacting points always being upon
one side of the piston, and the piston being
held against the wall of the chamber by the
water-pressure behind, or that not included

within the contact-lines, 1t is very loosely fit-

ted within the chamber, so loosely, indeed,
that 1t 1s free to be moved back and for-
ward therein the depth of a measuring space
or chamber, and is dependent upon the water-
pressure for maintaining the proper contact
with the walls of the chamber and for its op-
eration.

It will farther be seen that from tha prin-
ciple of construction there can be.very little
friction between the running parts, and that
sediment or foreign substances cannot inter-

70
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fere with the fine and regular working of the

device.
It will also be noticed that the piston in

other respects has more of the principle of a

reciprocating piston than of arotating piston,
in that each lobe or projection operates as a
separate or distinet piston or discharging de-
vice in connection with its respective space or
recess, 8o that the recess or space being filled
with liguid, the lobe enters it and presses the
liquid therefrom through the exhaust-port.

In other words, each lobe or projection does
not act to displace the liquid {rom the spaces

I or recesses, but to discharge the liquid there-

130
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from by an advancing movement from one end

of the chamber or recess to the other.
It will be seen that the piston is made to fit

the piston-chamber loosely, and that the nec- |

essary contact between its contacting-surfaces
and the wall of the chamber is obtained and

maintained by so arranging the contacting-.
points and the admission of pressure to the

chamber that there shall always be a sufficient
area of the piston exposed to the direct press-

- ure to cause it to overcome all resistance and

I35

- therein shown, the area of the piston upon |

to keepitin contact with the wall of the cham-
ber while it is bemg moved.

1 have shown in Fig. 19 a dlawr&m which
1llustrates this feature of eonstluctmn, olving
for the form of piston and piston. ehasmber

H&Vlnﬂ‘ thus fully deserlbed my invention,
T claim and desire to secure by Letters Patent
of the United States—
- 1. In water meters, pumps, or motor,a, a P1s-
ton-chamber having the measuring spaces or
recesses described, each of which has a sepa-
rate inlet-port and a separate outlet-port di-
rectly connected therewith, as specified, in

combination with a piston h‘wmﬂ alobe or

projection entering each of said Spaces Or re-
cesses, and adapted to be brought in contact
with the walls of the chamber by the excess
of: pressure from behind, whereby the lobes
are given the successive movements in their

set forth.
2. Inawater meter, pumyp, or motor, a cham-

which the direct pressure is exerted, and the | ber having measurlnﬂ* recesses or spaces open-

area upon which there is a remstmg force;
and it will seen from the calculations noted
upon said drawing that there is always an ex-
cess of pressure to maintain the piston in op-
eration in working position. ‘The said dia-

- gram and ealculatmns also show how the ro-
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tative effect i is obtained.

In order that this result may be obtained
it is not only mnecessary that the piston be
loosely fitted, but that its surface should be
substantlally parallel with the surface of the
piston chamber. It will also be seen that by

forcing the piston against the wall of the

chamber by excess.of pressure from behind,
1nstead of drawing it to the wall of the cham-
ber by a crank or other rigid mechanical de-
viece, a substantially perfect contact must al-
ways ensue and continue, and that the piston
is constantly fitted to the wall of the chamber
as 1t wears, the very action of wearing tend-

1ng to give 1t a better fit, while if a crank or

110‘161 connection be emplo; ed there 1s no com-
pensatlen for wear or Oppertumty for it.
Another advantage which arises from this
form of construction and operation 1s that
the meter 1s kept free from sediment, and the
accidental lodging of foreign matter on the

~ piston lobes or walls of the chamber eannotin-

jure the meter or interfere with its practical
working, as the lobe 1s pressed away by or
rides over it,and 1t is then immediately washed
off by the hquld

It will also be observed that by making the

- wearlng portions of the meter separate or de-
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tachable from the casing, as shown in Iigs.
9 to 14, inclusive

pensive, durable, and non-corrosive material,
thereby lessening the cost of construction, in-

~creasing the efficiency and life of the meter,

and enabling repairs to be cheaply, economi-
cally, and readlly made.
It will be observed that the 1ed11cmg gear-

ing and drum arecontained in a recess within

the piston, and that they are therefore within
the piston-chamber, and that by so arranging
them less space is reqmred than where they
are placed without the piston-chamber, as is
generally the case.

,the casing can be made of
cast-iron, and the wearing p.f;uts of more ex-.

ing therefrom in eombmatlon with a piston

'11aV1ng a sepal ate lobe or projection entering
each of sald recesses or spaces, and nuchpted

to be brought in contact with the walls there-
of, and to be held in contact therewith during
the movement of the piston by the dir ech
pressure exerted upon the piston, as speelﬁed
all substantially as set forth.

3. In water meters, pumps, or motors, the

each of whieh has an inlet-port and an outlet-
port, with a piston having a lobe or projec-
tion entering each space or recess adapted to
control the e*f:haust -port thereof and to wain-

tain a contact with the wall of the space or

recess, which contact is maintained by the ex-
cess of direct pressure in the piston-chamber,
as described, all substantially as set forth.,

4. In a water meter, motor, or pump, the

- piston-chamber having me&suring recesses or

spaces forming a part thereof, a piston, T,

‘having a projection or lobe entering each of

sald spaces or recesses, which projections or
lobes are adapted to be brought successively
into contact with the walls of said spaces or re-

cesses, and to be moved therein, and the con-

tact maintained during the diseha,lge of the
liquid from each space or recess by the direct
pressure in the piston-chamber, as specified,
a register, and devices eonneetmo the piston

. Wlt.h the register, all subetmntm]ly as and for

the purposes set f01 th.
9. In a water meter, motor, or pump, the
piston-chamber ha,vmﬂ nmeasuring spaces . or

recesses forming a part thereof a dlstl ibuting-

chamber hamng an inlet, @, the passages 01
inlet - ports B, connecting the distributing-
chamber with theme:zhsmmﬂ* SPACEs OT recesses
of the piston-chamber, a plStOll having a sepa-
rateor distinet lobe or projection which enters
each of said measuring spaces or recesses and
18 operated or moved and the contact main-
tained by the excess of pressure, as herein set
forth, all substantially as and for the purposes
described,

6. In a water meter, motor, or pump, the
combination of the distributing - chamber «’,
its inlet «', the piston-chamber D, having
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-respeetlve spaces or recesses indicated, all as
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combination of a piston- ehamber having meas- g3
‘uring spaces or recesses opening therefrom,
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measuring recesses or spaeces d, the uncon-
trolled ports or passages | DI connectmrr the
distributing-chamber «* with the recesses or
spaces d, the outlet-ports E', and escape-pas-
sages ccrnnected therewith, and the piston F,
hwuw the lobes or 1:)1*03&01310115 f, one for each
of the neasuring spaces or recesses d, and op-
erated or moved therein to maintain contact
during the discharge of the liquid from each
space or recess by the direct pressure in the
piston-chamber, as specified, all substantiall y
as described.

7. In a water meter, motor, or pump, the
mdependent or separate base- sectlon contain-
ing the inlet-passage o', the dlstrlblltmg cham-
ber «’, and the outlet-passage «°, with the in-
dependent or separate section B containing
the piston-chamber D, with the measuring re-
cesses ovr spaces d, connected with the dlstrlb.
uting - chamber zmd outlet - passage, as de-
seribed, and the piston If, having a lobe or
projection for each of Sald spaces or recesses,
and the bolts for fastening the two scetions of

the meter together, all substantm]]y as and

for the purposes described.

8. The combination of the section A, hav-
ing the distributing-chamber ¢, the Sectlou B,
and the 1"011’10?’&1)]6 port-plate B having the
ports L.

9. In a meter, motor, or pump, the combi-
nation of the Sectlon A having the distribu-
ting-chamber a? the section B, containing the
measuring- clmmber the port- plate B, and the
packing-ring B'.

10, In a Water meter as a means for com-
municating the motion of the piston to the
register, the mechanism described, consisting

F
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of the stationary gear ¢° the revolving gears
7' ¢°, adapted to be revolved around bhe stq,-
tionary gear by the piston, and the gear ¢°
upon the connectuw-sl)lndle.

11. The combination of the piston F, the
disk G, the drum or frame g% pivoted, as de-
Scnbed to be revolved, and the differential
geﬂ,r% inclosed within said drum or ease.

The combination, in a water-meter, of
the plston chamber D, the piston I, the re-
ducing mechanism or gearing for tr mlsmlttl ng
the 1110131011 of the plston to tlle registering de-
vice contained in a recess in the ])1st011, and
the registering mechanism, all substantially
as and for the purposes described

13. In a water meter, motor, or pump, a
piston-chamber having 111ea'%m'1nn' spaces or
recesses, and a loosely - fitted plston having
lobes or projections extending into said 51)’1,00&
or recesses to form by contact with the walls
thereof successive discharge-spaces, the said
walls being shaped to provide the surface of
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the piston within the contacting lines of the 60

discharge-spaces with less area th*m the re-
malinder of the piston, subjected to the direct
action of the pressure from behind, whereby
the piston or valve may be loosely fitted in
the piston - chamber, and by the excess of
pressare caused by the difference in area is
brought in contact with the walls of the mcas-
uring spaces or recesses, maintained in con-
tact therewith, and rotated, all substantially
as described.

JAMIGS A. TILDEN.
Witnesses:
. . RAYMOND, 2d,

FRED. B. DOLAN.
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