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UNITED STATES

PaTeNT OFFICE.

ROBERT CREUZBAUR, OF BROOKLYN, NEW YORK.

" ROTARY WATER-METER.

SPECIPICATION focrming part of Lietters Patent No.350, 619, dated October 12, 1886,

&pplm ation filed September 7, ]885 Serml No. 176, 361,

(No model,)

To all whom it may concerm:

Be it known that I, ROBERT CREUZBAUR, & .
citizen of the Umted States, resmlnﬂ* in the -
city of Brookiyn, county of Kings, and State

of New York, have invented certain new and
useful Improvements in Rotary Water Meters,
of which the following is a specification.

My invention relates to that class of rotary

meters in which a drum or wheel is rotated by
the 1mpact of the water upon if, and embraces

the following characteristics:

First. The 1ncoming water, by hemﬂ' made
to raise a valve on its way to the 10tdt11’1ﬂ‘
wheel, is caused to support the wheel and its
spindle, whichare attached to such valve and
move in unison with 1t. A supporting pivot
or socket- 1s thus avoided, the wheel-spindle
being guided laterally so as to control the

- wheel’s motions transversely to its spindle.
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Second. The incoming water, having at all
times the weight of the valve and of the wheel
and 1ts spindle upon it, enters the ports under

constant pressure and velocity, whether at |

minimum, maximum, or intermediate flow,
and 1s .thus enabled to register a very small

- stream, aided by the. other conditions named.

30
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- rection.

Third. The correct registry of the water

during all stages of 1ts flow from the minimum
to the maximum 1s attained by giving to the
ports the necessary direction to attain that
end, to wit: If the meter overregister with
a small stream, the parts of the ports which

correspond to such siream—that is, the lower

parts thereof—are given a less piteh, which
reduces its circumferential velocity and im-
pact, both being thus wasted in a radial di-

~ taken—that 1s, t]le upper parts of the ports

40
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- wings are closest together,

are given a less pitch, which diminishes the

effective velocity and 1mpact, and the lower
parts are given an increased pitch, which in-
creases the effective velocity and impact.

. Fourth. Correctregistryisalsoaidedandob-

tained by medns of currént-obstructing wings,
so arranged that with an excess of reg 1stry such
thus giving the
maximum resistance to the wheel’s rotation,
and with an under-re@stry they are farthesb

s0 apart, an arrangement which beeomes prac-

ticable through the falling and rising of the

rotating wheel, according to the~ quantity of |

pu—r}

To remedy overreglbrratlon al a
maximum flow, the reverse measures are

the clamping-bolts."

water passing l]l]dE'l and elevating the valve
with the wheel.

Fifth. The rotating wheel in lieu of buckets 55
or wings is provided with corrugations upon its
inner side, upon which the impact of the wa-

. ter issuing from the ports is directed. This

18 a convenlent and effective method for pro-

viding suitable abutments for the water toim- 6o

pinge upon, and to provide the greatest num-
ber of them, so that a bucket is at all times in
etfective re&ch of the ports.

Sixth., To avold a stuffing-box between the
wheel and registering mecbamsm the regis- 63
ter-casing 18 made entirely of glass admitting
the light freely to the inside, and dial-marks
are sunk into the glass on the inside and filled
with a colored substance, clearly visible from
theoutside. Toobviatethe masking ofthe dial- 70
pointers by sediment lodging upon the glass,

a small prominently - colored knob ‘-lhghl}]y
pressed against the glass takes the place of the
usual pointer.

Seventh. A well-hole is provlded in which 75
floating matter can collect, and which is sepa-
rated from the ports and wheel chamber by a
strainer. This well-hole is arranged. to be
quickly laid open and emptied of its contents
by the removal of only one bolt and nut, which 8o

secure two opposite end caps.

-1 obtain these objects by the mechanism
1llustrated i1n the accompanying drawings, in

{ which Figure 1 is a vertical central section of

the meter through the inlet and outlet nozzles. 85
Fig. 2 is a horizontal cross section cut in the
plane of the lines 2 2 in Fig. 1. Fig. 3isa
vertical section of the lower part of the meter
cut at right angles to Fig. 1 on the line 3 3 in -
Fig. 2. Flﬂ‘ 415 a plan view of the base-piece, go
and Iig. 518 a vertical ‘*streteh-out’’ section

thereof cut on the line 5 5 in Fig. 4. Fig. §

is a fragmentary side elevation,looking in the
same direction as Fig. 1, and showmg one of
Flg 7 1s a fragmentary g5
side elevation of the valve-chamber, showing
the exterior of one of the ports. Fw 8 18 a
fragmentary vertical mid-section of this cham-
ber, showing the inner side of the same port,
and Figs. 9, 10 and 11 are transverse sections roo
throngh this pow in the planes denoted, re-
Spectwely, by the Imes 9 () 10 10, and 11 11,

| in Fig. 8.

D D’is the base- plece embgdymg the 1nlet
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nozzle d', delivering the water into' mud-well |

d*,from whence it rises through strainer K into
“the cylindrical valve-chamber A. This cham-
ber has two or more ports, I I,formed through
1ts side wall, through which 1)01‘55 the water
passes into the outer chamber,B. A valve, I,
is arranged in the chamber A, being capable
of rising and falling therein and thereby un-

]|

covering more or less of the ports I I. The

ro valve is attached to a rotary spindle, G, 10
which is fixed the rotary measuring-wheel H.
This wheel extends down around the chamber
“A, and has buckets or vanes H' in such posi-
twn as to receive the impact of the water is-

‘15 suing from the ports I I.  When the water 1s
ﬂomng,ll} lifts the valve I, and with it also the
spindle G and wheel H. The valve F,with its
attachments, will rise to a height couespond
ing to the ancount of water dtdn"n through the

20 meter and corresponding to the pressure and
velocity given the water throngh the ports 1 1
by the overwelght of the valve and 1is attach-
ments. Theimpact of the water thusreceived
through the weight of the valve I acts in a

25 tangential direction given 1t by the ports 1
upon the buckets H’ of the wheel H, causing
the latter to revolve,the nnmber of revolutions
Deing recorded by the egisterin the usnal way.
AILu the impact of the water has thus been

30 spent upon the wheel H, the water escapes.

downward through openings L, Figs. 2, 3, and
5, into circular channel M, Figs. 1, 2, 4, and
5, and exhausts through nozzle w'.

The wheel H consists of a sleeve. or drum

35 closed on the top by a head, 2% which may or
may not be perforated. This head or cap is
shouldered upon spindle G and confined to the
latter by nut 7%°. The buckets H' may be of
varions shapes and varying in number. I pre-

40 fer to use corrugations, as shown, which mal-
tlply the 1111!111)81 of abutments and thereby
insure a better action of the wheel. The whole
wheel may be madeof hard rubber, or the dram
and bueckets may be made of thin sheet-brass,

45 and the cap »* and valve F of hard ruhber
the material used depending somewhat up(m
the weight desired to act upon the water
tlu'oug:,h valve I. Spindie G is guided be-
low in a hub formed wupon the strainer I, or

50 when no strainer 1s used, by an eye, to be pro-
| vided for it in the well d’>. At the top the
spindle is guided in sleeve g', attached to
connter-plate N. The spindle, being with all
its attachments supported by the water press-
ing up the valve I, has no end support.

" The wheel H and its buckets H’ are given

ample clearance to prevent their clogging by

- obstruetions passing the str ainer. --

The constant weight of valve, wheel, and

60 spindle bearing upon the water gi ves to the
latter an approximately constant velocity and
impaet; but the varying quantity so acting
upon the wheel produces a varying velocity of

- the wheel. Asan effective means for regulat-

¢g ing the velocity of the wheel, so as to conform
accurately to the amount of water passed
through the meter, the ports are given an in-

I
I

1

creasing piteh from the bottom upward, ot

1ce . at is, if the meter overregisters
with a minimum stream, the corresponding or
lower parts of the ports are given a direction
more nearly radial, whieh reduces 1ts circum-
ferential impact and velocity, the npper por-
tion of the ports being given a maximum tan-

gential direction, whml_l utilizes the utmost at- -

tainable amount of velocity and impact. The
ports thus formed areshown at the left in Fig.

9, the maximum piteh being shown in full

lines and the minimum pite I in dotted I 1nes;

or, if the meter under-registers at a mini-
mum flow, as 18 more 111}13 to be the case,
the ports are given a ‘‘decreasing pltbh”
from the bottmn upward. - The usual and pre-
ferred form of the ports for correcting this tend-
ency, according to niy lnvention, 1s 1llustrated

in Figs. 7 to 11. At the bottom the port 1s of
the maximum piteh, being in fact tangential,

as shown in Fig. 9,80 t]mt when only this 1::01-
tion of the porb isuncovered the small stream
issuing therethrough is given the most effect-

ive direction of impact against the rotating
wheel. As the port ascends, its piteh de-
creases.  Fig. 10 is a section half-way up.

At the top of the port its pitch 1s very slight,

as is shown by Fig. 11, so that the incr(zzzised
quantity of water issuing through it is directed
against the wheel more nearly in a radial di-
rection, and much of its effect for the rotation
of the wheel is lost. Furthermore, I make
the ports of such form as will cause the valve

F to rise more rapidly with an 1ncrease in.

a small flow than it does with a proportionate
increase in a larger low. This 1s in order to
lift the valverapidly when the flow commences,
in order that the lifting movement of the valve
will ““‘limber-up?’ the registering mechanism,

as will be presently explained. This varia-

tion in the lift of the valve 1s caused by con-
tracting or narrowing the ports toward the

bottom.: Either the outside or outlet ends of

the ports may be thus shaped, as shown ‘in

70
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Fig. 7, or the inner ends thereot may besimi-

larly narrowed or contracted toward the bot-
tom, as shown in Fig. 8. I preferto thus con-
tract the lower portions of the ports at both
the inner and outer ends, as shown. The

meter may be regulated W]th()‘llb usmn stch

varying pitch of the ports, or such reg H]l‘lLlOLl

115

may be assisted by means of current- I‘G‘SIS'[II‘]*D‘ .

wings. If the meter overregister with a
maximum stream, the wings A', on the top of
wheel-cap 7% are used, and wings «, nnder
counter-plate N, Ifig. 1, are used.  Thewheel
H beingraised up in proportion to the amount
of Wdtcr passed through, these wings would
be closest together a,ud would most “obstruct
the veloeity of the wheel at maximum flow,
and vice versa with a4 minimam flow. On
the other hand, if the w heel overregister with
a minimuam ﬂow wings ¢* are for med on the
top of casing I, and #mns i under the cap
i?, as shown on the left, Fl“‘ 1, such wings be-

ing closest together and resi__s__ti ng the rotation
of the wheel H most with a minimum stream

120
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and least with 2 maximum stream.
~ both these means—that 1s, varying pitch of
ports and current- 1‘eSIStmg wings—may be
used to regulate the registry of the meter.
As it 18 of the utmost importance in such a
rotary meter to have a minimum of friction,.
S0 as to measure small streams, a water-tight

stuffing-box 18 to be avoided between the reg-

1stering-dial and the wheel-chamber. The at-

(o tempts in this direction have been frustrated
by the accumulation of sediment under the

glass, obscuring the pointers and dial-marks.
To obviate thls difficalty I sink the dial-
marks into the under side of the glass, filling

:5 the indentations with a cement of pmmmenb

color, as at P P, IFig. 1, and cause the pointer

ends Q Q Si]ﬂht]} fo bear agalnst the smooth

glass radially inside or outside of the marks,
thus wiping away the film adhering to the
[ use two pointers Q Q, 8o as to have
an even bearingof the wheel R, to which they
are attached. These pointers are of different
color-or shape, so as to distinguish the true
poluter irom the balancing false pointer.

25 They- are preferably made of thin German

silver spring-plate riveted to wheel R. The
elevating of the wheel, valve, and spindle @,

also has the effect of llmbermﬂ theleglstermu- |
- wheels, which 18 doubly 11111)01‘13@1]13 after the
30 wheel has not been used for sowme time, this
limbering and starting of the counters bemﬂ*'

thus m*eompllshed by the water - pressure
alone in the act of opening the valve. The

- vertical play of the wheel, valve, and spindle

50 upper end of

- zg5_ket 77,

35 has the further effect of luosemng and work-
ing -out obstructions which may have lodged

abeub these parts.
The two openings X X into the mud. well @
are arched over to separate them from ex-

1> haust-channel M, as shown in Figs. 4 and 5.

These openings are c¢losed by caps 2’ ', which
are (rawn toeach other by bolt Z and capped

nut 7.
The bas>-piece D, middle 1)16{‘9 W, and cap-

45 plece or register: case R, are held ton ether by

holts and nuts Y, the bolts ]ldVlllU eyes on
their lower ends dl]d being pwoted between
lugs I 1 on the bottom plece D, g0 as to swing
Outwardly ou the top 1n the usual way. The

ters an open notch, ¥, in the flange or ear on
‘thie top piece, R/, as sliown in Fig. 6. When
- the top piece, R’ isall glass, as &,hown a SPecl:l
metal Hange, mth 111telvemnu lubber oas:
15 plovlded to receive and dlstl'lbu‘[e
the strain brought upon such ﬂanﬂe by the
said bolts and nuts.

The valve If need not revs lve with the spin-
dle G and wheel H; but I prefer to cause this

60 valve to revolve Wlth the wheel and spindle,

as tending to reduce its leakage and to [00sen
obstructlons |

I claim as my invention—

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

~5 eylindrical valve chd,mber having ports in its

eylindrieal wall, a weighted valve arranged in |
sald chamber to be lifted by the water on its | ports and sustaining the rotary wheel, whereby

each bolt as 1t 1s turned up en-

latter as it lifts," and a rotating measuring-
wheel pivoted on an axis concentric with the

axis of satd valve-chamber and arranged with

its vanes outside of said chamber in pOSItlon
to receive the impact of the water issuing from
said ports, substantially as set forth.

2. In a water-meter, the combination of a
valve-chamber having ports through its walls,
a valve in said ch&mher arranged to be lifted
by the water on its way to said ports and to
uncover the latter as 1t lifts, and a rotating
measuring-wheel receiving the impact of the
water 1ssuing from said ports and connected to
said valve and rising and falling therewith,
substantially as set forth.

3. Ina water-meter, the comhmatlon of& c_y ’

lindrical valve-chamber with tangential ports,
a rotary valve in said chamber ar I&I]ﬂ‘f:‘d to be
lifted by the water on its way tosaid pmts and

to uncover the latter as 1t lifts, and a rotating

measuring-wheel receiving the impact of the
water issuing from said ports and connected

nﬂ“ully to said valve, whereby the valve is

caused to rotate with the wheel and the wheel is
caused to rise and fall with the valve, Substan-
tially as set forth. |

4, The combination of a cy lindrical valve-
ehamber having outlet ports through its lat-

eral wall, a weighted valve armnged in said

ehamber to be l]ILe(l by the water on its way to

said ports and acting to uncover the latter as it
lifts, and a rotating measuring-wheel arranged
to recel ve the 1m pact of the water 1ssuing from
sald ports, thesaid ports being conformed with

Either or | way to said ports and acting to uncover the -

70
75

80
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a varying pitch, as deseribed, the portion first

uncovered being of greater inclination than the

portion thereotf last uncovered by said valve.
bH. The combination of a cylindrical valve-

chamber having outlet-ports through its lat-

IC5

eral wall, a weighted valve arranged in said

chamber to be lifted by the water on its way to
said ports and acling to uncover the latter as
it lifts, and a rotating measuring-wheel ar-
ranged to receive the impact of the water 18-

suing from said ports, the said ports being con-

Stlfueted with varying widths on their inner
ends, the portions first uncovered being nar-
rower than the portions last uncovered, sub-
stantially as described, whereby the valve I8
lifted proportionally hloher at the commence-
ment of the flow than WIth a subsequent in-
crease in the filow,

6. The combination of a (,y]mdrlcal valve-
chamber baving outlet-ports. tbrough its lat-
eral wall, a weighted valve arranﬂed in said
chamber to be lifted by the water on its way

to said ports and acting to uncover the latter

as 1t lifts, and a 1*0tat1110 measuring-wheel ar-
ranged to receive the il_upact of .the water 1s-
suing from said ports, the said ports being
formed with varying transverse widths at their
delivery ends, as shown.
7. Inalotm} water-meter, the eombnntmn

with the ports and rotary Whtel of a valve ar-
ranged to resist the passage of water to the

[LO
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the valve and wheel rise and fall in proportion
to the volume of water passing through, and
current-resisting. wings attached to the rotat-
ing wheel and to a stationary part opposite
thereto, substantially as deseribed, whereby as
the movement of the wheel up or dowu‘ brings
these wings into closer proximity their recipro-

cal resistance is increased and the wheel is re-
tarded plOpOI‘thIld;tbl} 1n order to correct its

mdication.

8. In a water- metel the combination of Cy-
Iindriecal valve chambel A, having ports I I
through its wall, a valve, F, in S'aid chamber |
whlch is lifted by the na,te1 in its passage to
said' ports, a rotary spindle, GG, connected to |

sald valve and deriving motion therefrom, a

rotary measuring-wheel, H, arranged to re-
ceive the impact of the waterissuing from said
ports connected to said spindle and imparting
rotary motion thereto, a worm on said spin-
dle, a worm-wheel in mesh thereéwith, and a

counting or indicating mechanism ‘ula,nged to |
be driven by said worm-wheel, substantially as

set forth.
9. In a rotary water-meter, a glass register-

cover having dial-marks, in combination with
a pointer revo]vmcr beneath and in contact
with the glass, Substantldlly as set forth.

10.- In a water-meter, the combination of a
30 base-piece,D,embodying the water-inlet cham-
ber and formed with cleansing-openings, a ¢y-

i
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| lindrical valve-chamber, A, opening from said
inlet - chamber, a’ strainer, H, between said

chambers, and a valve, F, in the chamber A,
with its fapmdle G havmﬂ' a bearing in said

sm a.mer substantially as %et forth.
The combination, with thé inlet-cham-

ber, thevalve-ch amber,the portsleading there-
from, the weighted valve adapted to move over
sald p01 ts,and the rotating wheel,of thestrainer
L, inter posed between the inlet-chamber and
the valve- chamber, substantially as set forth.

12. In a water-meter, the combination, with

the base or shell containing the measuring
mechanism, of a cup-shaped glass cap-piece,
R’, clamped thereto with a packed joint and
forming a chamber exterior to said shell for

35

J0

5

luclosmg the counting mechmusm substan-

tially as set forth. |
13. In a rotary water-meter, a base- pmco D,

embodying the inlet and outlet nozzles, a mid.

dle piece, W, embodying a wheel - chmmbm
and a cap-piece, the whole held together by
pivoted swinging bolts Y, arranged substarn-
tially as deseribed.

In witness whereof T have hereunto signed
my name in the presence of two subscribing

witnesses. | |
ROBERT CREUZBAUR.
Witnesses: |
ARTHUR C. FRASTR
(FEORGE H. Fl-ms_lm
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