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To all whom it may concern -

Be it known that I, CArrog Horry, of
Lockport, county of Niagara, State of New
York, have invented a new and useful Im-
provement in Steam Reducing and Recording
Meters, which improvement is fully set forth
in the following specification and accompany-
ing drawings, in which— :

Figure 1 is a vertical sectionand partial ele-
vation of the apparatus. Fig. 2is a vertical
section and partial elevation at a right angle
to Fig. 1. Tig. 3 isadiagram, illustrating the
arrangement and operation of the diaphragms
and their lever-attachments with the register-
ing apparatus.

This invention pertaing to a certain im-
proved apparatus for determining the amount
or quantity of steam used in a given time in
a steam circulating apparatus,and for record-
ing the same automatically.

In a system of apparatus where steam is
generated at a certain point, and is thence con-
ducted throngh mains and various pipes to
consumers who wish to use it for heating pur-
poses and power, as running engines, &e., it
1s important, both for the consumer and the
vender, that they should be able to determine
and have estimated or summed up the total
amount of the steamsoused at a given point in
the system and during a given time, in order
that the proper payment may be made for the
steam thus consumed. To furnish such an ap-
paratus is the object of this invention; but it
may be remarked that, in all systems’of steam-
circulating apparatus known to me prior to
my invention, the various gages under the best
conditions only indicated and recorded the
varying pressures of the steam at the points
where they were attached, and discharging
through a given aperture, thus leaving the
estimates to be made afterward of the amount
of steam passing said point.

An apparatus has also been contrived and
patented by B. Holly, July 17, 1877, wherein
the variable openings of the apertures were
connected with registering mechanism in such
a manner that said variations of the openings,
according to the amount of consumption, were
indicated ; but in this arrangement the vary-
ing pressures of the steam were not reduced

to o constant pressure or compensated for, and

therefore a record of the opening did not rep-
resentorindicate correctly the amountof steam
passing through said opening in a given time.
The arrangement of the said apparatus was
also such that when there was no steamin the
pipesthesaid governing-valvestood wide open,
and would be so recorded, thereby constitut-

.ing a very serious objection to such devices.

Now, this invention consists in combining
with any portion of the steam circulating or

“distributing system an arrangement of valves

connected .with pressure-chambers and com-
pensating mechanism, in such a manner that
the varying pressures of the steam are re-
duced to a fixed or predetermined pressure,
and then, by connecting said mechanism t0 a
chronometer movement provided with suitable
recording devices, the actual amount of stéam
used, or that passing through the aperture of
the governing-valve, will be ascertained during
any given period of time and without the
trouble of any calculations whatever.

At A is represented the inlet end of the
steam pipe leading from the boiler or steam-
generator, and at B is the outlet or continna-
tion of the Steam-conductor.

At C and D are two valve-chambers, con-
nected by an intermediate pipe, E, of the same
size as the pipes A and B, so that the pipes
A, E, and B may be considered as one pipe, but

having the valve-chambers C and D inserted ..

between them. Said valve-chambers are so
constructed that the steam, after entering the
chamber from the pipe A into the chamber C,
must pass a valve or through a valve-opening
to the pipe B, and so onthrough another valve-
opening to the outlet or continuing pipe B.
Each of the said valve-chambers are connected
with pressure-chambers, as at I and &/, by
tubes H and K, and through which the stems
of the valves are passed, connecting the valves
to flexible diaphragms L and M, clamped be-
tween the two shells which form the pressure-
chambers.

The diaphragm L is held against the press-
ure of the steam on its upper side by a lever,
as at N, pivoted at one end to the shell and
at the other end, by a link, N, connected to a
second lever, as at N2, which has a fulcrum on
the stem at D?, attached to the other valve,
and then to have a weight, as at N3, suspended
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" on it, so that one weight will answer for both
valves in the chambels Cand D ; or the lever
N may be pivoted near its center to the shell
of chamber I, having one of its ends pivoted
to the valve-stem and the other provided with
a weight. The lever N? may be attached to a
stationary fulerum, or omitted altogether.

The valves C’and D! themselves are merely
plates of metal arranged to slide over the
openings, which are rectangular, and are at-
tached to the diaphragms by rods which ex-
tend through the tubes H and K, and have
pins at their upper ends extending through
the openings in the valve-seats, and thus con-
nect with the faces of the valves, and thereby
avoid the use of stuffing-boxes.

The valve C’in the first chamber, at (J is
closed more or less by the pressure of stcam
on the diaphragm L, the weight always acting
on the opposite side to open it ; and the varlve
D! in the second chamber, at D, is closed more
or less by the pressure of steam upon the di-
aphragm M, and by the weightat N% and also by
the weight of the valve itself. Consequently,
to open it for the passage of the steam to the
point where it is used, there is a steam pipe,
as at O, leading from the pressure-chamber I,
above chamber G, below the diaphragm M
and thus wha-tever steam-pressure is acting iu
the first chamber to close the valve 7/ is also
acting in chamber G to open the valve D!
through the pipe O.

In place of attaching pipe O to the chamber
I’ and leading to the chamber G, it is evident
that alike result may be obtained by attaching
it to the pipe I& for the same purpose. Buton
the stem of the second valve, D!, there is at-
tached a second diaphragm, as at M, which
has about half the area of the dlaphr'mm M;
and between these two diaphragms M’ and M
the steam-pressure from the first chamber at
F, through the pipe O, enters, and in conse-
quence ot the addition of diaphragm M’, the
lifting action of the steam to open the valve
Dtlis reduced to about one-half of that L\erted
to close the valve (' in the first chamber, T

At P is shown another pipe, which Loz Lds

from above thie diaphragm M to the chamber
T, below its diaphragm, so that another bal-
aucmo‘ and compensatmo action of the press-
ures is effected, whereby a definite difference

of pressureis maiutained between that exerted .

upon the valve D! and upon the discharge-
pipe B, at the same time requiring a loss
amount of weight at N°.

According to such an arrangement ot the
valves and then‘ diaphragms aud the connec-
tions between the pressure - chambers, the
steam, after passing valve (¥, acts upon the
diaphragm I to close the valve, while the re-
duced pressure under L, together with weight
N3, acting through the Tevers N N Nz, tends
or operates toopen it. The same plessure act-

ing on the diaphragm L to close valve C!
acts upon the under side of the diaphragm M
through pipe O to open valve D'; but the
pressure acting upon the under side of the
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diaphragm M to open valve D!is subject to
the reduced pressure upon the diaphragm M
to close valve D!, and this reduction of press-
ure upon diaphragm M is in ratio to the reduc-

tion of the diaphragm itself caused by the in-

troduction of the diaphragm M’. Consequent-
1y, as the steam is used or drawn off after it
has passed the valve D! at the outlet-pipe B,
and thereby reduces the pressure above thedia-
phragm M, the pressure below it (the said dia-

phragm M) will instantly act to open the valve

D', and thereby supply the increased demand.
If no other force were employed to open valve
C’ except the weight N? operating through
levers N N! N?, it is evident that the pressure
in chamber I would be at all times the same,
without regard to the pressure in the dis-
charge-pipe B and chamber G’. But by the
arrangement, of. the pipe I?, connecting the
steam-pressure above the diaphragm M with
the space under the diaphragm’L ot the cham-
ber I, it will be seen that as the pressure
above the diaphragm M is reduced, the press-
ure below the diaphragm L will be correspond-
ingly reduced, and the valve at ¢/ will be cor-
respondingly closed, so that a definite differ-
ence of pressure is maintained between that
exerted upoen the valve D! and upon the dis-
charge-pipe B.

Now, this second governing or reducing

ralve is connected with the registering or re-
cording devices in the followmg manner: A
lever, as at R, is pivoted to the valve-stem at
D2, and one end of said lever is attached to a
rod at R, the upper end of which supports a
sliding 1mme, as at R?, which carries a fric-
tion-wheel, R?, the periphery of which presses
against the face of a radial wheel, R*, whose
face is at a right angle to the plane of the fric-
tion-wheel R, so that as one revolvesit.drives
the other. = The radial wheel I¥*is driven by
a chronometer-movement or clock-worlk set in
motion by a spring or weight, in the usual
manner, and it thereby sets in motion the fric-
tion-wheel %, which has a long pinion on its
hub, that 01\'es motion to a set “of wheels that
move the hands over the dials, as seen at S
and T, Tig. 3.

Tlhe other end of the lever R is fulerumed
upon a pin in the end of a bell-crank arm, as
at 'V, the angle of the said crank being piv-
oted upon the base, as at V!, The other arm
of the crank is connected by arod, V? to a
diaphragm in a pressure-chamber at W, whicl
is attached by a pipe to the pressure-chamber
G below the diaphragm M, or where the steam
from the pressure-chamber I is taken through
the pipe O, so that whatever the pressure of
the steam may be in the first chamber, as at
I’ and E, it will be the same in the chamber
W, and, as it exerts aforce downward, will
tend to force the upper end of the bell-crank

at 'V to the left, or toward the point where it .

is pivoted to the valve-stem of D!, there being
a long slot in the end of the lever R forits ful-
crum-pin on the arm V of the bell-crank to

work in; or the bell-crank arm V! may le
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- phragm in chamber W.
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placed between pivot D? and rod R, its ful-
crom-pin traversing a slot made in the lever
R between the said pivot D? and the rod R!,
and extending to the center of the pivot by
which said lever R is secured to the rod R'.
In that case the rod R! must be shortened, in
order to move the friction-wheel R? below the
ceunter in place of above. The result of such
& movement will be to shorten that arm of the
lever I}, and thereby produce a greater motion

on the friction-wheel R? or to carry its point |

of eontact with the surface of the radial wheel
R* farther from the center. Consequently, in
the case of any excessive draft of steam from
the pipe at B, or such a draft as to reduce the
pressure below the normal pressure to which
the weight is set and calculations made, the
pressure-chamber, with its attachmeuts, will
instantly change the position of the fulerum
of the lever R, and thereby correctly locate
the friction-wheel R? upon the driving disk or
wheel R* and give the proper registration.
In other words, if the valve D!, by any exces-
sive draft of the steam from pipe B, may be
fully opened, and is still unable to maintain
the pressure for which calculations were made,
then the inaceuracy which would otherwise oc-
cur- by reduction of steam below its normal
pressure will be corrected by theaction of dia-
An excessive steam-
pressure, from any cause, will be corrected in
substantially the same manner.

The diagram at Fig. 3 shows the action of
these diaphragms as connected to the various
levers and as affecting the reeording-pinion R3,

Whenever the point of eontact of the pin-
ion IR? is at the center of the radial or driving
wheel R%, then no movement of the recording-
hands will be produced; but as the diaphragm
M moves to open the valve D!, as indicated by
the dotted lines, Fig: 3, then the point of con-
tact with. the driving-wheel R*is moved pro-
portionally farther from the center, and the
indicating or recording hands will also be
moved proportionally faster or slower, as the
case may be.

When it is desirable to keep a daily record
or for any given period of time, a paper and
recording-pencil may be used in place of the
dials and hands, or it may be combined with
them by merely adding reels for carrying the

paper and attaching the pencil to the rod or

frame that supports the friction-wheel R?.
By the use of the hereinbefore-described
mechanism in connection with a system of

-steam-distributing apparatus, the sum total of

the various openings of the governing-valve,
as at D', will be obtained, and at the same
time the proper compensations for the varying
pressures of the steam passing through said
valve will be determined, so that a correct rec-
ord of the actual amount of steam used may

be ascertained, and withoat the necessity of |.

any calculations whatever.
Of course, it is evident that in the use of

- such an apparatus it will be necessary to have

determined beforehand what amount of steam

under a certain pressure will pass through a
given opening in a certain length of time.

It is also evident that various forms of
clock-work, dials, &e., may be used in connec-
tion with the governing-valves herein set
forth, and also that other. forms of valves
may be used, as also pressure-chambers hav-
ing pistons instead of diaphragms, &ec., with-
out departing from the nature of my inven-
tion; but

I claim—

1. In a steam - distributing apparatus, the
combination of two reducing governing-valves
and registering mechanism, as herein speci-
fied, to correctly register the actual amount of
steam passing through the meter.

2. In a steam - distributing apparatus, the
combination of tworeducing governing-valves
with pressure - chambers and intermediate
mechanism, substantially as herein specified,
whereby the inlet-valve is partially closed by
the steam - pressure and the -ountlet-valve is
partially opened by same steam-pressure, as
and for the purposes specified. .

3. In a steam - distributing apparatus, the
combination of the inlet-valve €’ and ‘its
pressure-chamber T with the outlet-valve D!
and its pressure-chamber G, and pipes for the
purpose of connecting the two pressure-cham-
bers, and an indicating or registering mechan-
ism, as and for the purposes herein set forth.

4, Tn a steam - distributing apparatus, the
combination of the inlet and outlet valves and
their pressure-chambers with the pipes O, P,
and E and an indicating or registering mech-
anism, substantially as described, and for the
purpose set forth.

5. In a steam - distributing apparatus, the
combination of the inlet- and outlet valves,
their pressure - chambers, and compensating-
levers having an adjusting-fulerum controlled
by the steam - pressure, substantially as de-
scribed, and for the purposes set forth.

. 6. In a steam - distributing apparatus, the
combination of the inlet and outlet valves, the
pressure-chambers, and intermediate chamber .
W, as and for the purposes set forth.

7. The combination of the adjusting-cham-
ber W with the ountlet-valve and indicating or
registering mechanism, substantially as de-

_seribed, and for the purposes set forth.

8. The combination of the outlet-valve D,
connecting - levers, substantially as shown,
friction-wheel R? and driving-wheel R, oper-
ated by clock-work, and diaphragm M, sub-

stantially as specified.

9. The combination of the outlet-valve, a
variable pressure-chamber having diaphragms
or pistons of different areas acted upon by the
inlet-pressure of the steam, with the adjust-
ing-chamber W and indicating or registering
devices, as and for the purposes set forth.

10. The combination of the two valves C/
and D! by suitable levers operated by a sin-
gle weight, as at N3, as and for the purposes
described. o

11, In a steam - distributing apparatus, the
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combination of the inlet and outlet valves and

their pressure-chambers with the pipes I’ and

E and an indicating or registering mechan-

ism, snbstantially as speclﬁed :

12. The combination of the valve D! Mld its
connecting rod or stem attached to lever R,
‘having an ‘uljustmg -fulerum operated by smt'
able connections, with the adjusting-chamber
W, substantially as described.

3. In a steam - distributing apparatus, the
combination of theinlet and outlet valves and
their pressure-chambers with the pipes O and
E and an indicating or registering mechan-
ism, substantially as §pee1ﬁed

I\PLOS I‘IOLL\
Witnesses:
Boyp Evrror,
A. MOORE



