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Lo all whom 1t may CONCETTL:
Beit known that I, WILLIE I1. REYNOLDS, &
citizen of the United States, residing at Chi-

cago, in the county of Cook and State of Ilii-

nois, have invented certain new and useful
Improvements in Fluid-Meters, of which the
following is a specification, reference being
had to the accompanying drawings, forming
a part thereof.

In the drawings, Figure 1 is a top plan of
my improved meter. Fig. 2 is a section ab
the line 2 2 on Fig. 1. Tig. 3 is a sectlon at
the line 3 3 on Fig. 2. Fig. 4 is a detall sec-
tion through the ports and valve at the line
4 4 on Fig. 2. Fig. 5is a detail section at the
line 5 5 on Fig. 2. Tig. 6 is a detail section
at the line 6 6 on Fig. 2. Fig. 7is a perspec-
tive of half of one corner of the oscillating
diaphragm, showing the packing-strips. Fig.

8 is a detail showing a modified device for as-

sisting in reversing the valve.

My improved meter comprises circular
chamber A, having an axial shaft b jour-
naled in and protruding from it, the chamber
having a radial diaphragm or partial parti-
tion A’ extending from the circular wall to
the shaft B, and the latter has rigid with 1t
a wing constituting an oscillating diaphragm
B', which extends from the shaft to the walls
of the chamber, with which it makes contact
atitsentire periphery. The oscillation ofthe
shaft in its bearings causes the diaphragm B’
to vibrate through any arc desired to the limit
permitted by the presence of the fixed dia-
phragm A’. _
limit of movement provided for and afford ex-
act and positive stops for the vibrating move-
ment of the diaphragm in the opposite direc-
tions. Thechamber A hasa boss A% through
which inlet and outlet ports lead. ‘I'here are
two inlet-ports A* at opposite sides of the dia-
phragm at the npper part of the chamber and
similarly two outlet-ports A® A° at opposite
sides of the diaphragm at the very bottom of
the chamber. All these portslead to the seat
of the plug-valve C,which extends preferably
parallel with the axis of the chamber in the
boss A%, From the opposite side of the boss
pipe connections A® and A°* afford means
for attaching the inlet and outlet pipes, re-

The studs A® A? indicate the

valve.

—

l outlet-courses C' and C?, both being at the

outer side—that is, the side remote from the
chamber—wide mouthed, as seen in Fig. 3; so
that through the entire hereinafter-deseribed
movement of the valve the inlet and outlet
passages A® and A% remain unclosed by the
The inlet-course terminates at the
seating-surface of the valve on theside toward
the chamber in the single port ¢, and the two
inlet-ports A* A%, leading to the chamber, ter-
minate at the seating-surface of the valve at
a short distanceapart, theactionof thevalve

being designed tobe practicallyinstantaneous

to shift the port ¢’ from onetotheother of the
ports A% The outlet-course C*forks from the
wide mouth at the outer side and terminates
at the seating-surface on the side toward the
chamber in two ports ¢*c?, which are separated
from each other a distance equal to the dis-
tance between the mouths of the ports A® A at
the seating-surface of the valve plus the dis-
tance between the mouths of the ports A* A*at
the same surface. The relative positions of

‘ports ¢? ¢?on the one hand and the port ¢’ onthe

other hand are such that when the right-hand
port ¢? is registered with the right-hand out-

let-port A% the port ¢’ is registered with the

left-hand inlet-port A% and the spacing of
the several ports, as above stated, gives the
result that when the valve is turned in its
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seat to bring the port ¢’ into registration with -

the right-hand port A* the right-hand port ¢*

comes into registration with the left-hand

port A%, thus reversing both inlet and outlet
connections by the same movement of the
valve.

diaphragm A’ and the outlet with the oppo-
site side the fluid admitted will cause the os-
cillating diaphragm B’ to swing from the
stopped position at the side at which the fluid

ig entering around to its stopped position at

the opposite side, the fluid in front of it as it
thus'moves being discharged through the out-
let-port at the side toward which 1t is moving,
and that when the valve conneetions are re-
versed the fluid which has first entered on
the side from which the diaphragm was moved
will be free to passout, while fluid will enter
at the opposite side and cause the diaphragm

spectively. The plug-valve C has inlet aua | to move in the opposite direction, thus filling

It will be understood that when the.
inlet connection is made with one side of the
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the chamber on the side of the diaphragm |is but the equivalent of a modified structure

which was previously emptied by its move-

ment. Thuswhenfluidiscontinuouslydrawn
through the system supplied by the outlet it
will be supplied practically continuously first
through one side and then through the other
side of the chamber, provided the reversion

~ of the valve is so prompt as to cause no prac-
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tical interruption in the flow. In order to
effect such prompt reversion of the valve, I
provide the means shown mounted upon the

top of the chamber, which will. now be de-
seribed. |

D is a horizontal rock-shaft, suitably jour-
naled, extendingclose tothe diaphragm-shaft
B, which projects through the top plate. The
diaphragm-shaft has two tappets E E, one
above and the other below the horizontal
shaft, and the latter shaft has two abutments
or projecting lever-fingers D' D’. These fin-
gers are about ninety degrees apart about
the axis of the horizontal shaft and at oppo-

site sides of the vertical shaft B, within the

sweep of the tappets E E, so that as the shaft
B oscillates it will in its movement in one
direction cause the upper tappet to encoun-
ter the abutment D' at one side of the verti-
cal shaft, and as the tappet swings around
above the horizontal shaft operating against
the abutment it will roek the shaft through
a certain angle. Means to be hereinafter
described are provided for causing the hori-
zontal shaft to continue this rocking move-
ment beyond the range of the positive ac-
tion of the tappet, so that the total rocking
movemeut of the shaft is sufficient to bring
the other abutment D’ around to a position
at the side toward the vertical shaft, so that
when the vertical shaft reverses its direction
of movement it will be encountered by the
other tappet at the same angle as the first-
mentioned projection wasencountered by the
first tappet and with the result of rocking the
horizontal shaft, but in the opposite direction
from which it was first rocked, because the
encounter and the driving action of the tap-
pet now occur below instead of above the
horizontal shaft. The horizontal shaft has
a lever-arm D?, carrying a weight D3 at the
end, sald lever-arm extending substantially
horizontally,or, at least, well over to one side,
when the shaft is in position of rest, with the
valve set at position for admitting fluid to one
side and permitting it to escape at the other
side, and the range of movement which the
horizontal shaft can be given by the tappet
operating to rock it away from this position is
sufficient to carry the weight D2 past the ver-
tical plane of the axis of the shaft D, and the
weight is designed to be sufficient in falling
from that position to cause a cam D* whichis
mounted on the shaft, to act on the valve by
suitable connections, to be deseribed, and
shift it from one operative position to the
other—that is to say, to reverse the fluid con-
nections of both inlet and outlet. This con-

shown in Fig. 8§ for acecomplishing the same
resalt by the operation of substantially the
same principle—that is, the forcible shifting
of a pivoted elementexposed to a force action
in the general direction of the pivot until the
line along which the force operates passes the
pivot. 'This modified device consists of a
spring (x, pivotally connected at one end to a
lever-arm d?, extending from the shaft D and
corresponding to the lever-arm D? the wrist
d? at which the pivotal attachment of the
spring as made corresponding in a certain
way to the center of gravity of the weight D3,

the other end of the spring G being connect-

ed at an eye ¢ directly below the center of
the shaft . It will be understood that the

‘rocking of the shaft D from the position at
‘which the lever-arm and spring are in the
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full linein Fig. 8toa point at which the stress -

of the force exerted by the spring between

the two connections has passed the center of

the shaft D will eause the spring to operate
to complete the movement in the same diree-
tion and bring the lever to the opposite hori-
zontal position. I design the term ‘““tumble-
bob” to be taken as covering both these de-
viees, although strietly applicable only to the
first deseribed, the spring device being, how-
ever, & well-understood mechanical equiva-
lent. For the purpose of transmitting the
movement from the tumble-bob device—that
is, the movement derived by this rocking shaft
D—to the valve, I provide on the shaft D the

cam D? and a slide-bar F, slotted to admit

the cam, which is arranged to act by one end
on the ends of the slot and shift the slide-bar
in the direction in which the longer radius of
the cam moves as the shaft rocks. A link R,
connected at one end to the slide-bar F and
at the other end to the lever-arm C° of the
valve C, gives proper oscillating movement
to the valve to shift it back and forth be-
tween its operative positions. Thecam D?is
formed so that during the entire lifting move-
ment caused positively by the engagement of
the tappets Ewith the abutments D' no move-

- mentof the slide-baris caused. Thisrenders

the eam praectically circular through one en-
tire half of its extent about the shaft. It is
also constructed so that the edge shall not
begin to crowd on the slide-bar after the

welight passes the center of the shaft until
the weight has had time by falling through a

considerable angle (from thirty degrees to
forty-five degrees) to acquire momentum and
sufficient leverage to force the slide-bar and
operate the valve. It will be understood that
the shape of the cam should be modified
when the spring structure shown in Fig. 8 is
employed, because in that case the best work
will be done while the spring is at its greatest
tension—that 1s to say, immediately after the
wrist d° passes by the axis of the shaft D—
and the shifting of the valve would be made
t0 occur at that stage rather than at the later

struction, commonly termed a ¢ tumble-bob,” | stage, when the spring is less stretched. Fig.
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8 therefore shows a cam somewhat modified
in form suitable for the modified character
of the action.

In order to keep the oscillating diaphragm
B’ substantially fluid-tight at its periphery
bearing onthe walls of the chamber, I provide

allits edges with packing-strips. Thesestrips

B B at the upper and lower edges and B' at

the outer edge are preferably in the form of

channel-bars—that is, having grooves 0" to
receive tongues b, formed at the edge of
diaphragm B’'-—springs B* being lodged in
the grooves of the channel-bars, operating to
hold the latter outward against the walls of
the chamber. At the corners the channel-
bars B” have the flanges or wings forming
the channels cut away clear across the end,
sothat the corresponding wings on the flanges
of the channel-bars BY take over the reduced
ends of said bars B, as seen in Fig. 7, thus
completing the packing to the corner.

In order to prevent injury to the meter in
case of freezing when it is used for water, I
make the top plate or cap A* separable from
the body of the chamber by direct axial move-
ment, and I secure it to the body of the cham-
ber by screws a¢* a*, under whose heads in the
sockets provided to receive them are lodged
sprines A%, one of which is shown in Fig. 2.
These springs are designed to be sufficiently
stiff, so that the screws being set down to a
certain distance, which still leaves room for
the operation of the springs, the cap-plate
will be held on the body firmly enough to re-
sist the maximum water-pressure; butin case
of freezing the expansion in the formation of
ice greatly exceeding the water-pressure will
lift the cap, the springs yielding sufficiently
for that purpose, and thus the chamber will
be saved the strain which would otherwise
burstit. In orderto permitsuch action with-

out disturbing the packing which might be
provided at the upper edge of the partition of

3

the diaphragm A’, I form on the under side
' of the top cap a rib or tongue A*, which en-

ters a groove in the upper edge of the dia-
phragm A’, forminga packing similar to that
afforded by the packing-strips B and B'' on
the oscillating diaphragm and allowing for
the movement of the chamber caused from
freezing, as above described, without danger
of bursting the joint.

I claim—

1. In a fluid-meter, in combination with a
chamber: a shaft at the axis of the chamber;
a radial diaphragm in the chamber extending
to the shaft; a diaphragm fixed on the shaft
and oscillating therewith from one side to the
other of the radial diaphragm ; a shaft mount-
ed on the chamber extending transverse and
proximate to the axial shaft, said axial shaft
having two tappets or radial fingers at oppo-
site sides respectively of the plane of the
transverse shaft, the latter having abut-
ments projecting in the path of said tappets

respectively; whereby the oscillation of the

diaphragm rocks the transverse shaft; and
connections by which the rocking of the lat-
ter shaft operates the valve. -

2. In a fluid-meter, in combination with a
chamber; an oscillating diaphragm therein;
inlets and outlets for such chamber; an exte-
rior shaft, and means by which the diaphragm
rocks said exterior shaft; a tumble-bob con-
nected to the exterior shaft; a cam operated
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by the tumble-bob; a slide-bar operated by

the cam; and means by which the slide-bar
operates the valve.

In testimony whereof I have hereunto set
my hand, in the presence of two witnesses, at
Chicago, Illinois, this 19th day of November,

A. D. 1901. |
WILLIE H. REYNOLDS.
In presence oft— -
HAROLD W ARNER,
EDWARD T. WRAY.
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