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- UNITED STATES

PaTENT OFFICE.

BENEZETTE WILLIAMS, OF CHICAGO, ILLINOIS,

S:TEA_MgM ETE R AN D} REDUCING.-.VALVE. o

SPECIFICATION formmg pa,rt of Letters Patent No. 243,025, dated June 14, 1881,
| Apphmtmn ﬁled Anwust a6, 1880, (Nﬂ model.)

To all whom it mas Y concern:
Be'it known that I, BENEZETTE WILLIMIS

a citizen of the United States; residing in Ohl
- cago, county of Cook, and bhte of 1111n01s |
have i1nvented a Stea,m Meter and Reducmﬂ* |
‘Valve,which can be used,in combination mth
apparatusbelongmgtoasystem of publicsteam-

heating, to measure the quantity of steam de-
livered to ‘consumers, or that can be used in
combination with any steam machinery when

the quantity of steam is to be determined; and
I'do hereby declare the following to be a full

~ and correct description of what 1 consider the
- best means of carr 'ying out the invention.
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| .ﬁtudmal section tertlcally made through the
~ center of the machine, while Fig. 2 Shows

section horlzontallymade through the machine
“at the point indicated DLy the broken line in |
Fig. 3 shows an elevation of the work-
ng partb and meter - chamber, and Fig..
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The accompanying drawings form a part of
“this specification.

TFigure 1 of the drawings illustrates a lougl-

may be correctly measured by volume it 1S es-

sential that it be maintained during measure-
~This’
‘pressure must be less than'the minifnum press-:
ure In the supply pipe or reservoir furnish-’
ing the steam, in order that fluctuations in the
-jsupply shall not extend to the steam : being
‘measured. Hence the first requisite of any
-method of measurement is a reducing-valve:
which will receive the steam at a ﬂreater vari-
- ‘able pressure and deliver it at a less constant
This op-
eration 1 accomphsh in the following manner:
- A, Figs. 1 and 2, is a steam chest or cham- |

ber whlch supphes the reducing-valve.
- really a prolon cation or projection of the sup-
ply-pipe into the valve-chamber E. _
The valve consists of a hollow cylinder, B ?

ment at a known constant pressure.

rrrrr

pressure to the measuring-machine.

Llextendlng up.and down through the chamber§
A, and secured thereto by a nut, as shown, or
in any suitable manhner, in which a tI‘lp‘lI‘t or'

three-part piston works

tached 1:0 the piston- rod D. Thmu gh the shell

4 a
plan view of the gearmg and the ‘top. of the?
meter-chamber.
- Similar letters of reierence mdlcate hke p11 ts’
111 all the figures. |

- Steam bemg an elastlc fluid,in order tha,t it

of pairs. -
tached b} interposing rings between them, or

1t is

1 of the hollow cylinder D four honzontal TOWS
| of holes are made, two rows, a ¢, falling inside
of and cmmectmw with the chamber A and

two,a’¢, falling inside of and comuectmﬂ with
the valve- chamber BE. These holes form the

ports through which the steam passes from the
chamber A tothe valve-chamber E, as indicated

by the bent arrows in Fig. 1. Ttis ewdent that
thequantityofsteam whlchwﬂl passwitha gwen
lossof pressure will be determined by the posi-
tion of the piston C C/ C2. Ifpushedlowenough,

1t will open the ports entirely, while if raised
high enough it will elose them so that no steam

,wﬂl escape. Between these limits it is possible

tosecure an operation of the piston, so that any

| quantity of steam may pass while Leepmo the

pressure constant in the chamber E. This is
done by connecting the piston-rod D with a
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| compound metallic diaphragm, I, which is so

constructed that with a decledsca of pressure

in the valve-chamber the piston is low ered,and

with an increase it is raised, thus opening and
closing the ports of the valve to a greater or
less extent as ocecasion requires.

75

- The diaphragm is composed of one or more

|.pairs of circular disks of elastic sheet metal
| -Wlthamrcularholemthecenteroi each., Thes:

annular disks are riveted or fastened togetheir
| 1n some other way, the two ¢onstituting a pair,
| being joined at their inner edge or circamfer-
ence.

are joined in the same way at the outel edge

If more than one pair is nsed, the pairs

of the disks, as 'shown, thus forming a series
The disks may be either flat and at-

they may bebent into the shape shown or mto
any other desired shape. -

To the lower disk of  the diaphragm is fast
ened, at its onter edge, a stiff vibrating plate,

G, whlle the upper disk 1S a,ttq,ched to the top |

of the valve-chamber E.
Attached to the wbmtmg plate Gr, &nd pass-

8o

90

ing loosely through the hole in the center of 95

| the diaphragm, is a hollow cylinder, H, into
| which the plston rod D is serewed.

an adjustable limit to the movement of the

| diaphragm, and.thus also to'the play of the
The piston consists | piston C G’ 2,

of three close-fitting cylinders, C O/ C?, at-'

The piston-rod D is also ad-

justable by the screw in the cylinder H.

On the upper end of the cylmder H a nut,

A collar _.
on the cylinder H works loosely ina boxon
the top plate or eylinder- head, I, which gives =
100,



J, is screwed, the top of which is a knife-edge,
which furnishes an adjustable bearing for the

lever K. The lever K i8 held at the short end
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to the top of the valve-chamber by a hook, I,

and is loaded at the end of the long arm by
the weight I to any desired amount.

When steam is admitted to the valve-cham-
ber Ii, so that the pressure acting upon the

diaphragm F 18 in excess of the balancing |

force of the weight L, the piston of the valve
is raised and the discharge-ports partially
closed. Ifthe pressureisreduced in the cham-
ber I, the reverse operation oceurs.
Modlﬁ(,atmns may be made in some of the

details.

In the drawings the v 1b1f1t1ngphte (ur Is at-
tached to the lower part of the diaphragm
and steam is admitted to its outside, the in-
side. being exposed to the atmosphere. The
same end may be attained by placing the vi-

brating plate on the top and admitting the
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steam to the inside of the diaphragm.
1t is also evident that the diaphragm may

be placed in any position with reference to

the reducing-valve. It may be underneath,

at the side, or removed to a distance from the
valve, and ‘act upon it through the medinm of
levers. In short, the intention of this part of
my invention 1is fulﬁlled when one or more

pairs of elasic metallic disks are connected in

a manner similar to the one shown for the pur-

pose of securing a greater or freer movement of

the reducing-valve, without regard to the rela-
tive position of the diaphragm and valve.

A constant pressure being maintained in the
valve-chamber E by means of the apparatus

described, the steam is measured on passing

;?-a

through the meter. proper. This latter con-
sists of a cylindrical meter-chamber, M, in
which a continuous rotary motion is communi-

~.cated by the steam to three wings, N/ N* N3,
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Hach wing is attached separately to itsrespect-

wve part O O* O° of the compound axle, and is
1aade to fit the meter-chamber M with or with-

out metallic packing. The compound axle O
O? O° turns upon a hardened-steel pivot, P.
The compound axle extends through the top
plate of the meter-chamber into a gear-cham-
ber above, which may or may not be a part of
or in communication with the valve-chamber
E. Kach of the three parts O/ O? O3of the
compound axle carries an elliptical gear-wheel.

Each wing, with its respective part of the axle.

and gear-wheel attached, is free to move inde-
pendently of the other wmns within certain
Iimits. The gears Q' Q? Q3 attached to the
compound axle, are geared respectwely with
corresponding duplicate elliptical wheels, R/
R* R, set upon the axle S, so that their magor
axis nnkes anangle of one hundred and twenty
degrees, or one-third of a circumference, with
each other.  Sfeam Is admitted to the meter-
chamberfrom theinduction-chamberT beneath
through the induction-portT’,and presses with
an equal pressure upon each of the two.wings
N? and N3 with which it comes in contact first.

243,026

' But since the elliptical wheel Q° correspond-
ing to the wing N9 acts with a shorter arm
upon the longer arm of its companion R3, while
the elliptical wheel Q?, corresponding with the 7o
wing N? acts with a longer arm upon the
shorter arm of ifs companion R? the revolu-
tion.of the wings will take place w11311 different
velocities 1n the direction indicated by the ar-
row toward the eduction-port U’. After the 45
wing N3 has reached the eduction-port U’ the
‘steam will press against the wings N?and N/,
one or more of the wings alwaysremaining be-
tween the induction and eduction ports.

The eduction-port U’ communicates with the 8o
eduction-chamber U, which, in turn, connects
with a discharge-pipe, which transmits the
steam to its destination. At each revolution -
of the wings a given quantity of steam is dis-

| charged. Hence it 1s only necessary to mul- 8g
tiply the number of revolutions by the capae- -
ity of discharge to determine the volume of
steam discharged in a given time. The record

is kept by means of a pinion on the axle S,
which communicates motion to the axle V, go
which passes through a stuffing-box 1nto a reg-
ister-chamber, W, where 1t works a set of or-
dinary recording-gears. (Not shown.)

A similar motion to that given by the ellip-
tical wheels described can be secured by means g5
of gears made on any form of truerolling curves
in which the arm operating during a part of
the revolution is longer than the one operat- .
ing during another part Theellipse, however,
furnishes an easier and steadier motion than 100
can be obtained with other curves. |

The invention avoids the necessity for the
movable abutment commonly required. The
principle will be readily understood by me-

chanics. There is always a wing interposed 105

in the short space between the mnduction-ori-
fice TV and the eduction-orifice U’, which the
motion of the meter requires shall be moved
against the pressare of the steam. This taxes
the machinery of the meter to maintain the rio
motion ; but there 1s always anofher wing
sweeping around on the opposite side of. the
compound axis,which the motion of the meter
causes to be moved with the pressure of the
steam, or, in other words, in obedience thereto. 115
These win os are of equal area, and if they
moved mth equal velocity the pressure on one
would neutralize that on the other; but inas-
much as the wing which is moving in the short
space between the two orifices moves against 120
the pressure of the steam very slowly, while
the wing which i1s on the other side of the com-
pound axis moves with the pressure of the
steam much more rapidly, it follows that the
meter works continuously and successfully, 125
measuring the volumes of steam very accu-
rately.

The volame of steam dehvered at each revo-
lution may be determined mathematically from
the relative motions of the wings; or it may 130
be determined by trial in any given machine.
It may be relied upon as uniform.
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The - geann g should be made sufficiently
strcng to allow for'the occasional existence of

~ considerable difference of pressure in the in-
duction and eduction passages.

~ In the ordi-
nary working a difference of pressure in pass-
ing through the meter will be scarcely appre-
clable and the strain through the gearm o will
be ccrrespcndm oly slight.

My meter as here shown may be allowed to
run at a very high velocity without injury. In
such case the gearing is somewhat taxed to

overcome the inertfia in alternately increasing
and diminishing the speed cf thc respectwe

wmgs

The dlephragm and rcducmn -valve can bo

separated entirely from the meter without de-

parting from the novelty or nature of my in-
The advantage of combining them,

however, is very great, as it secures compact-

ness, reduces thé radiating-surface, and ren-

ders the machine easily incased in a closed

box that can be 1;her-::n,1ﬂ*hljr protected from |
loss of heat.

My invention is especially adapted to use,
under any and all conditions, where steam 18
to be measured to small consumers. -

What I claim . as new, and desire tc securo

by Letters Patent, is—
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1. The dmphregm F of one or more pairs of
elastic metallic disks, in combination with the
vibrating plate G, the cylinder H, the adjust-
able plstcn 1cdD the adjustable bearm o-nnt
J, the lever K, and the weight L, for the pur-
pose of working a‘valve which controls: the

admission of steam from one chamber or res- |

|

L

ervoir into enother, substantmlly as shownand
set- forth.,
2. The combination of the dlaphregm F, the

vibrating plate x, the cylinder H, the plston _
40

rod D, the edjusmblc nut J, the ]levcr K, the
weight 1., the piston C, the hollow cvlinder B,

and the chamber A fcrmmg a reducing- velve,
by means of WhICh steam is admitted from a

another chember or reservmr as I, ata lower

‘and constant pressure, substmntlelly as shcwn

and set forth.

3. The meter-chamber M, having the mduc
tion and eduction chambers T U and ports T/
U’, in combination with the compound axle
0" 0? 03, wings N/ N2 N3, pivot P, and ellip-
tical geels Q' Q*Q? and R’ R? R?, eud sultable

connections from the shaft S as herem S}_)GCI -

fied. -
4, The combination of a pressme reducmg
device serving to maintain in the chamber E
auniform pressure, notwithstanding variations

1n the pressure in the chamber A, and a meter
serving to measure and indicate the volume of

such reduced steam passing through the ap-

- paratus, as herein specified.

In testimony whereof I have: hereuntc set

my hand, at' Chicago, Illinois, this 20th day

of August 1330, in the presence cf twc sub-
scr 1bm o Wltncsscs

BDN EZ ETTE WI LLIAMS

W1tnesses |
JAS. H. OUNNINGHAM
OHARLES MAORITOHIE

T et :l .

supply-pipe at higher and variable pressure to |
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