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| NITED STATES

o iIMPROVEMEN T.INWATER_-.M ETERS.

bpemﬁcatwn farmln:r p&rt of Lettera Patent No. 173 693, da,ted Februa.ry 15 1876 apphmtmn hled
- o Janua,ry 12, 18:6 SRR . o

: ) To all whom ?,t may cmwem. | : SR
Be it known that I, ALFRED TELOR of

= ":._London in'the county of Muldlesex England

have mveuted certain new and """ uaetul Im-

. _provements in Water-Meters ; and do hereby | eurrents, substantially as and for the purpose

| ,herematter shown and set forth,
further, in the modes of ruﬁljustmﬂ the cur-
rents from the outside, substantially as and
for the purpose. hereinafter shown and de-
It consists, farther, in the means
| provided for self-adjustment and regulating
water area, substantially as and for the pur- -
pose hereinafter shown and described. It
eonsists, further, in the combination of a small .

“declare that the following is: a full, clear, and

- exact description thereof, 1'eterence being had

“to the accompany mg dra,wm o8, ma,kmﬂ a pa,rt
| -_ot this specification, in which—

Flgure 1 represents a plan view of the case
_-_npou the top side, of my improved maclnue
-for measuring the speed of currents. Fig. 3
is a side elevation of the same. Tig. 3 is
“vertical central section, showing some of - the

.. water: pass.—:tg,es.. the seml-apherlml oil-cup, and
- . the moving parts, in position. I‘lg 418 a
~ horizontal central section, showing water-pas-
- sages, position of turbme and the regulating

or adjusting brake.
“and elevation of one form of turbine, in which

hollow ball's, or ‘rhc}be 111.:Lde of vul(,.:mnt{, or

Ject being to enab]e them to ﬂoat and thewbv
- diminish the friction upon the shaft of the
-~ turbine. Tig. 7'is a side elevation of a tur-
bine-blade, of which, in the LOHSEIHLUOII of
the m.«.lchme I preferably use six.

partly an e]evatwn, showing the application
~of one of my improv ed machines to a smaller
pipe or passage, in LOllJLluctlou with a self-
~adjusted valve; and Fig. 9 is another modifi-
cation, where, by the combmdtmn of a large

and a Snmll umclune and the addition of one

. or 1more valves, the-speed or \eloclfy of the

current in a- large pipe or passage may be

~more accurately measured and recorded than

~ can with certainty be doue by the m;e of one

large machine.

Taetters of like name aud kmd ref(,r to. hke.'

partb in each of the figures.

“The object of my invention is tho produc-_
~tion of a machine or instrument, by means of

~ which the speed or veloclty of water or other
liquid currents, in pipes or passages, may be
accurately measured, and from the speed thus

" measured the entire volume of water or other -
liquid flowing through a pipe or passage may

‘be readily computed and ascertained ; and 1t
consists, principally, in providing ‘L case,

seribed.

Flgs. o and 6 are a plan |

Tig. 8 is
partly a lonﬂltudmal vertical section and |

lproduce a clrcular current substcmn;nll_'y as'_-'f.'.'
and for the purpose hereumfter shown and set
{"forth. It consists, further, in the means pro-

vided within the’ case for pmducmﬂ counter-

1t LOI]Slbtb,

measuring m.:u,hme or instrument with a by-

pass and a large pipe’ or passage, in such a.
manner as that the speed or velocity of the
“water or other liquid shall be measured and
recorded by the measuring ‘machine or instru-
ment, and from the ;apeed or velocity so meas-
| ured and recorded the volume of water or =~
.| other liquid passing through the large pipe

may be computed, substavtially as and for
the purpose heremafter shown and deseribed.

It consists, finally, in the combination of a

large and a small speed-measaring machine

and a by-pass, in such a manner as that, in |-
“case the speed or velocity of the water or
“other liquid should be insufficient to operate |
the movable parts of the large machine, as |

might sometimes be the case, on account of
heavy machinery and consequent friction, the
small machine would invariably measure -:LIlll
record the speed which the large machine had
failed to do, substantially as and for the pur-

'pom hereinafter shown and described.

In the annexed drawings, A rq)rebents the

case which contains ‘the moving parts, and is

par tly circular and partly elliptical, .-;md with-

in which aré provided apertures B and B/,

plefer'mbly of unequal dimensions, so that the

greater area of the:indirect aperture B’ may
neutralize the - greater'vdocmy at the direct
aperture B, and when the water or other liq-
uids to be measured enters at the -oblique in-
let-apertures B and B/,

ated within the clrcular portlon of the case A

of a rotary character, and stronger at the cir-
cumference of said circular portwn ~than at

the center of the same. The moving or reg-

~within Whlch passages are so formed as t0 | istering parts of the machine are actuated and

PATENT OFFICE.

a current 1s gener-
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: kept in motlon by Ineans of' a turbme wheel, | also be seen that until the ve‘locltles commu-

C, which consists of a vertlcal shaft, to cmcl
upon which are secured a series ot radial

- blades, balls, cups, or floats, as may be most

~desirable. A semi-spherical oil-cup, ¢, is pro-

vided and placed in the upper part of the cir-

- . cular portion of the case A, for the purpose

of forming a chamber for the greater portion
of the gearing or moving partb of the ma-
~‘chine, in order that the same may be pro-
tected from sediment and dirt.
portion of said oil- -cup-¢ 1s provided with a

- flange, Dy means of which a tight joint is

formed, and the oil-cup secured firmly in po-
~sition. The vertical shaft of the turbine C is
- caused to project upward through the bottom
. of said oil-cup, and in the center of the saine,
and -said shatt is held in position and per mlt

ted to rotate by means of pivotal bearings at

the upper and lower ends of the saine.

A worm, ¢/, 18 provided, and secured unon,
,and fastened to, the shatt of the turbine C
near its upper end, and within the chamber
formed by the oil- cup ¢, the office of which is,
1n connection with othu moving parts or gear
ing, to transmit motion from the tuibine C to

a hand, D, and dial, D/; by which indieations

- of bpeed 01 veloolty are shown.
A regulating or adjusting brake, D is pro-

‘vided for the purpose of regulating aud ad-

justing the current. tlowing irom the direct
~aperture B. It will be seen that the moving
parts are surrounded with, and inclosed in, a
partly Q“lptlbdl and pa,rtly cucula,r (,a,qe, pro

dlmenslonb—so that the gwater area of thein-

direct aperture may neutralize the greater ve-
locity at the direct aperture; and, when the wa-

ter-or. other liquid to be measured enters at

- the oblique inlet-apertures, a current of a ro-

tary character is at once generated within the
circular portion of the case A, which, acting
upon the blades of the tmbme C, ca,u.ses the
latter to rotate, thereby 1111pc1rt111g motion to
~ the hands D and dial D/, The semi-spherical
oil-cup ¢-should contain a sufficient qmnhts
of oiLto thomug,hly lubricate the moving parts
or gearing contained within the uhdmbcr
formed by the same ; and, as the oil will. float
upon water, whmtever of the latter passes
through. the liole provided for the shaft at the
bottom of the cup will serve to bring the oil
more tboroughly in contact with the gearing.
- The current formed within the case may be
modified by the counter-current enterin o
through the aperture E’ in the opposite diree-
tion; aud said counter-current may also be mod-
lﬁed by means of - the regulating or adjusting
brake E, so as to cause the currents formed by
the water or other liquid entering at aper
tures B and B’ to produce ecircular or rotary

~ motionalone,untilacurrent is produced which

tends to pr oduce circular or rotary motion
alone, and which will not tend to move the tur-
- bine Cupward, downward, or sidewise, so that
the friction upon the plvota;l bea,rmﬂs of the
same will be reduced to a minimum. It will

The upper

nicated to the tmbme C are du*ectl; propor-
tional to the quantities of water or other liq-

‘uid passed through the machine, whatever

velocity the same is moving at; and also that
the current may be so locahzud at that part of
thie same nearest the outside of the case that

~when small quantities are passing through the

machinethe turbine C may move with the satme

“speed or velocity as the current, it is necessa-

ry that all the moving parts should be con-

structed with direct reference to reducin 8 the

friction of the same to a minimum.
Inorder to enableasmall mdchme to be used

for measuring and recording the velocity of

water or other hquld passing through a large

pipe, asmall pipe is attached to, and connect-

ed at both ends with, the large plpe, and be-
tween the two ends so attached and connected
the small machine is placed in such a manner
as that the water or other liguid ¢an obtain a
ready access to the same. Iig. 8 shows this
arrangement, a part of which is a longitudinal -
vertlca,l seotmn and part an elevation,
which the measuring and recording machine

| 1s placed upon, drﬂd connected with, a small-
| pipe,inconjunetion with a self- adjubtmg valve. -

The chamber F is connected with the main
pipe F/—preferably by means of a flange-

| Joint—within which the valve f, opening up--

~ward, and the small pipe which forms the in-

let to the by-pass f’, are placed. The dirt-box
or strainer: f// i1s attached to, and connected

with, the by-pass f/ and the case A of the
speed-measuring machine, and from the out-
let of the latter the by-pass 7 1s continued in
the direction of the flowing current to a point

| where it 1s again attached to, and connected

~with, the mamn pipe I, and, by means of an
.elbow is farther extended 1 in the direction of
the ﬂowmg current until it finally terminates

in the center of the bore'of the main pipe F,

The end of the by-pass '/ may be formed as
shown, or may be formed as indicated by the
dotted lines f"”, S0 as to induece a greater or

lesscuarrent through thespeedorv eloelty meas-
uring machine or instrument; or, if necessarys,

by the regulating or ﬂdjllbtll’lﬂ‘ brake K. Thb
action ot this auwnﬂemeut_ 1s as follows:-

- The valve £ rises or falls to its seat in ac-
cordance with the pressure or velocity of flow
of water or ofher liquid through the same and
th2 outlet. or passage which it controls, the
valve being solid, or having oue or more ap-
ertures in 1t, as shown, the object of the valve
being that the quantity of water or other liquid

which passes the small speed or velocity meas-

uring machine or instrument upon the by-
pass f/ shall bear a constant relation to the

- quantity passing through the large or main

pipe I, so that the indications upon the dial
D’ of the small speed measuring and record-
ing instrument or machine may always give,
by inference, a correct record of the quantity
of water or other liguid passing through the
main pipe E’/. This constant proportion or
relation between the flow in the two pipes is

n
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S f;":_.*'_(}bt’lllled b;f mueasmg or dECIBdSIII g the areas
. of the main pipe F’ or by- -pass f’; or by thel_._
-~~~ use of one or more cocks or valves, whereby
. the current in the smaller pipe or by -pass f'
- is induced to flow more rapidly, or the speed.
.+ of the current in_the larger or main pipe I/ |
R '*‘;';mcreabed or decre ased at any pa,ltlcul.fu pomt |
T j.as may be found necessary. - |

I‘lg 9 shows an ﬂuranéement deSIgued b

"mmchme
measulmg machine -or

smaller quantity of water or other liquid,) in
addition to the larger one, the quantities

 which would otherwise pass the larger one
and, by the:

and be unrecorded will be shown ;
addition of a valve or valv es, a sma,ll and a

- large machine are arranged to act so that the
-~ speed or velocity w hich the large machine

-will not measure and. record is meaamed dlld
recorded by the small machine.

~ The action of this arrangementis as follows:

The large machine or mstx ument A i 1.5 attached

to fmd comwcted with the main pipe F/,

“through which the water or other liquid ﬂows, |

the velocity of' whieh is to be measured and
recorded.

G, which the smaller quantity of water or

the by-pass f7, to the small machine or instru-
ment, and the speed of the current thus be re-
corded. When the quantity of water or other
liquid which the large machine A can meas-
ure and record the speed of is red,ched_ the

By the apphcatmu of' a sm&ll Qpeed Or Ve-
-instrument, |
- (which is more easily set in motion by a.

- The small machine or instrument
- A is connected with said main pipe F’ by
means of the by-pass f/, within which is in-
cluded the dirt-box or strainer S, “The valve:

i

S

valves Gr m:ld H : are arranged S0 that the wa-

ter or other liquid opens the valve G and =
closes the valve H, so that either the Jarge. (1) R
the small machme, or both, are always meas-~
uring the speed or velouty of water or other .~ -
Illqmd when the same is ﬂomnﬂ' through the T
main pipe ¥’ and by-pass /7. .~ R

“Having thus described the nature amd mer-

. | "1t~, of my. mventlon for measuring and record-
) the combination of a large and a small speed'

. measuring and recording machine or instrn-
~ ' ment,.to measure the speed or mlouty with
. more certainty of water or other liquids How-.
o ing thlough a large pipe than can be done
. with a single large machine or instrument, it
" baving been found that large machines for
. measuring the speed ‘or velocity of water or
- liquids in its flow through large pipes or pas-
-~ sagesrequire a considerable quantity of water
. .or other liquid to set them in motion. Counse- |
. quently all quantities-less than the amount |

- required - to accomplish this ‘purpose pass.

~ through unrecorded, the speed or velocity of -
- the curlulb not bun g suﬁueut to operate the -_

ing the speed or velocity of water or other

_llqulﬂb flowing through pipes or other pas-

sages, and the mannerin which the same may

be put-into practical effect, I wish it to-be un-

derstood that I dv not conﬁne or-limit myself

to the exaet details and modifications shown

10 the accompanying drawmgs and described -

in this speuﬁcatlon, as the same may be modi-

fied or varied without in any manner dep&rt o
ing from the nature of the iny entmn but -
WhaJt I clalm a8 NewW i8—

1. The case A of the speed-measuring ma-

chine, prowdod with apertures B and B’ -
such a manner as that water or other liqunid

flowing through said apertures shall produce

a cireular current, substantially as and for the B
purpose shown and set forth. S -
2. In combination with the case A aud fmp- -

ertures B and B/, the aperture E/, arranged
for the purpose of producing a countel CcUur-
rent, in the manner and for the purposp Sub |
st&ntml],y as shown and described. . |

3. In combination with the case-A and ap-
ertures B, B/, and E/, the, regulating or ad-

justing bra,ke E, by medns of -whieh the cur-

rents are adJustecI and regulated from the out- -

side of the -case, in the manner and for the
| purpose substantially as shown and deseribed.

4. In combination with the case A, the cham- °

| ber F, main pipe F’, and the self adjusting |
and regulatmg va,he 7, .s,ubst&ntla;ll} as and

for the purpose shown and described. |
5. In combination with the case A, cham-
ber I, main pipe F’/, and self 1(]Just1u0' and
reﬂuhtmg valve f, the inlet-pipe I and elbow-
pipes ' f" and f*, constructed and arranged
in the manner and for. the purpose substan-

tially as shown and described.
_other liquid is not sufficient to.’ open, allows |

- the current to pass up the passage 1, throuﬂh |

In testimony that I claim the foregomﬂ' I
have hereunto set- my hand thlS 20th day of

December 1875
ALFRED TYLOR.
W_ltuescaes S *
| T. M. I‘RIGORT -
J A MAOKINTOSH. |
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