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UNITED STATES

PaTenT OFFICE.

JOHN THOMBON, OF BROOKLYN, NEW YORK,

DISK WATER-METER..

SPECIFICATION forming part of Letters Patent No. 387,831, dated Aungust 14, 1888.

Application filed April 5, 1882, Serial No. 269,739, (No model)

To all whom it may concerw:

Be it known that I, Jourx THOMSON, a citi-
zen of the United States, residing in the city
of Brooklyn, county of Kings, and State of
New York, have invented certain new and
useful Improvements in Water - Meters, of
whieh the following is a specification.

This invention relates to oscillating water-
meters, and partieularly to that elass of meters
shown and described in Letters Patent of .the
United States issued to myself and . Tambert
under date of December 20, 1887, No. 375,023,
- Inthe accompanying drawings, illustrating
the invention, Figure 1 is a top plan view of
the meter complete. Tig. 2 is a vertical ecen-
tral section on the line € of Fig. 1, viewed in
thie direetion of the arrow, the register-box be-
ing in side view partially broken. Tig. 3is
an upright frontelevation of the disk-chamber,
gear-train, and register-box, the cap being re-
moved.. Fig. 4 is a central horizontal section
throngh the digk-chamber and a portion of the
straining-cap on the line S of Fig. 3, the view
being downward, as indicated by the arrvow.
Tigs. 5 and 6 are inside detail views of the
disk-ehambers in their vertical position, each
being opened from the otherlike the leavesof
a book. Fig. 7 is a detached view of the
straining-cap. Fig. $ is a detached view of
the disk and diaphragm, and Fig. 9 is a simi-
lar view in partial section on the line R of Fig.
8. Fig. 101is a partial end view of the caps;
and Fig. 11 a partial central section through
one of the caps, showing a modification in the
construetion of the spud.

The first object of thisinvention is to adapt
this type of meter to be operated with the disk
in o vertical position, in contradistinetion to
the heretofore universal practice of operating
it in a horizontal position, whereby foreign
material which may be carried into the meter
will tend to gravitate into the external re-
ceiving-chamber, and if carried within the dis-
placing-chamber will also have opportunity
to gravitate out of said chamber back into the
external spaces provided therefor.

The second object of the invention is to pro-
vide a simple and inexpensive straining ap-
paratus of the greatest possible area, whereby,
while preventing the introduction of foréign
substances of dimensions liable to be injurions
to the meter, it will ab the same time present

no serious obstruction to the f{ree flow of the
flnid.

The third object of the invention is to at-
tach the entire working mechanism of the
meter, including the register and register-box
complete, directly to the disk-chamber, where-
by the entire apparatus is self-contained npon
a single part, and may be folly assembled and
examined before the eaps are applied.

The fourtiz object of theinvention is to pro-
vide the greatest possible area for the inlet of
the fluid to the disk-chamber, thereby adapt-
ing a smaller size of meter than heretofore to
greater duty.

The fifth object of the invention is to pro-
dunce the pressure-caps in their theoretically
best form to resist distortion, thus making it
possible to produce them from the least possi-
ble amount of material.

One method of attaining the said several ob-
jects and branches relating thereto will now be
pointed out in detail with reference to the con-
struction shown in the drawings.

The disk - chamber, composed of the inleb-
section 15 and the outlet-section 16, is set so
that the diaphragm 17 is at the bottom and in
a vertical position. The outlet-section is pro-
vided with a flange, 18, to which the inlet-
section is attached, and also with a eylindrical
section, 18% formed abt a right angle to the
flange, against the faces of which the caps are
bolted. The inlet and outlet spuds 19 20 are
formed in the center of each cap, and are thus
in axial line with each other, and also ata
right angle to the disk-chamber. In other
words, the said disk-chamber formsa dividing
partition or septum bebween the two eaps,and
forms a compartment on each side of the disk-
chamber. Communieation from one compart-
ment to the other is provided by means of the
inlet and outlet ports 21 22, which latter are
controlled by the disk 23. The conditions
necessary to such operation are that the inlet-
portshall communicate with the disk-chamber
only on one side, while the outlet- port com-
municates only with the outlet-chamber. on
the other side, and this is effected by inclosing
that portion of the inlet-port which is formed
in the outlet-section 16, while that-section of
the outlet- port which is formed in the inlet-
section 15 is also inclosed. Ience, when
the disk is in position to operate, the finid
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can only pass by first entering at the inlet-
port, passing up around and down the disk-
chamber, as indicated by arrows 24 25, and
causing the disk to operate, and thence out
through the outlet-port and outlet-chamber to
the pipe.

In previous practice it has generally been
presumed to be necessary that the inlet and
outlet ports should be formed of eqnal area
and disposed in equal extent on either side of
the diaphragm. I have found, however, that
this is not necessary, and utilize this fact to
provide an inlet-port of greater area than that
of the outlet-port, as fully illustrated in the
drawings. Thisisaccomplished by extending
the line of change in the disk from the center
of the diaphragm around into the inlet-port,
as indicated by the broken line 26. "When
the disk is in contaet with the cone frusta at
this section, the edges of the ports are lapped.
In other words, it is at this portion of the mo-
tion of the disk that the change of displace-
ment oceurs from one side to the other thereof,
To permit such a formation of the inlet-port
and at the same time prevent communication
from one side to the other at the time of change
it is necessary to form the corners 27 28 of the
ouftlet-port-somewhat higher than that of the
corresponding corners of the inlet - port, and
also that the contact of the disk upon the dia-
phragm shall be made with approximate ac-
curacy. The advantage of this construction
is that the velocity of the inlet-eurrent upon
the disk may thus be reduced to the greatest
possible extent, as the area of the port may
equal or even exceed the area of the passage
through the disk-chamber.

To proteet the disk-chamber from theintro-
duction of foreign material,which might be in-
+ jurious to the mechanism, I provide a strain-
ing-cap, 29, formed either of perforated metal
or woven wire or equivalent, the greatest ex-
ternal diameter of which is equal, or nearly so,
to the greatest internal diameter of the press-
ure-cap. The center of the strainer is prefer-
ably carried up in conical form, thereby acting
to deflect the inlet-current evenly and smoothly
to all portions of the surface of the strainer.
So constructed, it is evident that the greatest
possible area may be obtained in the perfo-
rations to permit the free passage of the fluid;
algo, that the greatest available external space
is obtained for the lodgment of obstructed ma-
terial, that it envelops the entire disk-cham-
. ber, is of a form readily constructed, and re-
quires no additional mechanism to keep it in
place, ag it will not go farther into the press-
ure-cap during shipment or handling of the
meter, and it is held to its seat by the impact
of the current.

Any deposit of foreign material which may
Le made in the meter may be readily removed
and the meter cleaned by simply reversing the
flow of fluid with inlet-spud downward in a
vertical plane.

I would now call particular attention to the
direction of the flow of the fluid through the
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meter and the consequent result obtained in
this peculiar disposal of the disk-chamber and
caps.

lI:)t will first be seen that any foreign mate-
rial carried into the meter will impingeagainst
the strainer, the effect of which will be to de-
stroy its velocity, when the material will tend
to gravitate downward, as indicated by arrows
30. The current passing on throungh the per-
forations of the strainer, as well as any mate-
rial which may also be carried in suspension,
will now flow in all directions arouand the disk-
chamber to the inlet-port, when the direction
of the flow is changed upward, as indieated
by arrow 24, then downward, as indicated by
arrow 25, to the outlet-port 22, to the outlet-
chamber, and thence by the outlet 20 to the
pipe. It is thusclear that whether the meter
be at rest or in operation the tendency and op-
porbunity are constantly presented for any for-
eign particlesto gravitate either,as first shown,
outside thestrainer, or, if from withinthe disk-
chamber, as indicated by the arrows 34, into
either or both of the inlet and outlet ports,
In other words, no particle of material which
may once enter the disk-chamber can remain
there, whether the disk be either in a state of
motion orof rest. Thisstatement will at once
be understood and proven if we for an instant
consider that the position of the section shown
in Tig. 4 be in a horizontal plane instead of
the vertical, in which instance it is clear that,
the meter being for a time inoperativeand the
fluid in a static condition, any material in sus-
pension will precipitate and gravitate either
into the bottom of the disk-chamber or upon
the upper surface of the disk; hence when the
disk is nexft put in operation a collection of
foreign material is accumulated to interfere
with its action. To still farther provide for
the proper operation of the disk under all econ-
ditions, I provide a yielding resistance in
which are combined the following peculiar
conditions:

¥

-5

7¢

75

1

8c

35

95

1cc

’(’(

110

The disk is carried normally without ten- .

sion; but in the event of foreign matter being
introduced between the contacting-surfaces of
the disk and the cone frusta the disk may lift
or vibrate against the yielding resistance and
be again instantly reset to its proper position
assoon as relieved. This is accomplished by
simply forming the controlling spindle or axis
35 of the disk so that its resisting-point is
near the center of the ball 60. In this wise
the spindle may be made with practical ac-
curacy and of considerable rigidity, so as to
control the motion of the disk properly with-
out subjecting it to spring-tension; but upon
the introduction of foreign material it will
yield readily, acting as a spring, for the rea-
son that a very considerableamount of motion
at the periphery of the ball or disk will in-
volve but a very slight amountof motionupon
the yielding section of the spindle.

I provide for the positive control and mo-
tion of the disk by mounting upon the end of
the said spindle a friction-roller, 36, having a
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spherical contour and bearing npon a fixed
bearing-piece, 37, also of spherical contour,
corresponding to that of the roller. While I
am aware that this does not produce the theo-
retically best contact between the impinging
faces of the roller and the hearing-piece, there
are yeb these advantages in favor of this con-
struetion: The roller and axis do not reguire
any additional means whatever to maintain
them in proper relative position—such as col-
lars or pins—as the spherical contour of the
bearing-piece insures the roller against shift-
ing either up or down upon the axis. There
is also no false thrust set np on the bearing
between the voller and the axis tending to
clamp them orto foreethe ball and disk against
the sockets and cone frusta. The said fixed
sleeve is made adjustable with respect to the
gear-frame by means of the threaded bearing
38. In this wise it is not necessary toset the
gear-frame with absolute exactness with re-
spect to the center of the ball and disk, asthe
said fixed bearing may be adjusted baeck and
forth uantil the exact and proper relative po-
sition is reached.

To reduce the frictional contaet as muclhr as
possible between the edge 39 of theslot of the
disk and the diaphragm, I mount a friction-
roller, 40, within the edge of the disk, inwhich
are involved novel features, it being borne in
mind that the thickness of the disk in praec-
tice is necessarily restricted as mueh as possi-
ble, which makes the application more diffi-
cult. A recess, 41, is first milled into the face
of the edge of the disk very slightly larger in
diameter than the roller intended to be used.
A pivot-bearing is then formed, and prefera-
blyof a‘depth several times greater than the
length of the roller intended to be used. The
rolleristhen placed to pdsition and the pivot 42
forced in, thebearing through the roller being
a snug fit,while the bearing in the disk is free.
Now, by slightly relieving the edge of the slof
it will be seen that the entire thrust upon the
diaphragm is borne by the friction-roller, and
that in consequence of cansing the pivot to
turn with the roller a bearing of ample extent
may thus be obtained. This is preferable to
a roller of greater length turning on the spin-
dle, for the reason that the proper form for a
roller of this kind, in view of the angular
motion of the disk, would be a cone, which,
in an apparatus of this character, would, to
say the least, be exceedingly difficult to con-
struct and apply.

The arrangement of the gear-{rame and
gear-train shown is substantially the same as
that of the said previous patent and need not
he particularly deseribed, exeept that in plae-
ing the disk-chamber in a vertical position it
becomes necessary, as a part of the general
scheme, to chauge the relative position of the
register. This I accomplish by introducing a
pair of right-angle miter - gears, 43, which,
acting upon the pinion 44 and gear 45, tast to
the stuffing-box spindle 46, make proper and
direct communication; but it will be observed

that the register,the stuffing-box,{he spindle,
the entire gear-train, the disk, and operating
mechanism are all mounted upon the outlet-
section of the disk-chamber. Thus the press-
are-caps are distinet and free from any com-
munication with the mechanism of the meter
and aect entirely as pressare members.

I mountthe register (not.shown) and the reg-
ister-box 47 upon two standards, 48, which
project from the cylindrieal portion of the out-
let-section of the disk-chamber. These are
pierced, as at 49, to permit the proper dis-
posal and insertion of the flange-bolts; but the
standards are yet sufficiently ample in dimen-
sions to properly serve the intended purpose.
The stuffing-box 50 is brought up midway be-
tween these standards and sufficient space is
provided, so that the steffing-box not 51 way
be operated without interfering with the reg-
ister.

To provide for the proper size of spindle-
gear, and yet to keep all of the gearing within
one compartment, it is necessary that the ont-
let-section of the disk-chamber shall be pro-
vided with an opening, 52, through the fange
and that the inlet-seetion of the disk-chamber
shall be provided with a recess, 53, corre-
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sponding in its general dimensions to that of g3

the opening just referred to. In this wisea
pocket is formed for the gear, which Is first
inserted to its proper position and the spindle
then secured by being serewed therefo.

The following advantages may be pointed
out, although evidently obvious,with respect
to the construction and disposal of the register
and gear train: The gear-train is in the up-
per portion of the outlet-compartment and
the gearing is in a vertical position edgewise.
Thus any foreign material which may be in-
troduced into this compartment is less liable
to lodge upon the gearing, and is also free, as
already described, to gravitate into the space
beneath. The entire apparatus may be as-
sembled and tested completely before apply-
ing the pressure-caps, and no work whatever
is required upon the said cups, except as re-
Iates to the flange-bolts and means for connect-
ing the pipes.

Passing now to the constraetion of the press-
ure-caps, it will be seen, in consegquence of in-
troducing the spuds at the eenters thereof, and
in that no provision is necessary for the appli-
cation of the register or its appliances, that it
becomes possible to form the caps of practi-
cally hemispherical contour, so that the ex-
ternal appearance of the meter, aside from the
register-box, is similar to that of a ball or
sphere. Thisformavoids the necessity of pro-
vidingsufficient additional material in the caps
to avoid distortion, as the spherical form, be-
ing least liable to distortion, will properly re-
gist internal pressure to the limit of the tensile
strength of the material of which they may be
formed. In the mannfacture of large-size me-
ters thereis also an additional gninin quantity

of material necessary to form the caps, dueto.

attaching the inlet and outlet pipes to the cen-
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ter of the caps in consequence of the material
that is removed therefrom.

Utilizing the conditions and facts set forth,
I form the pressure-caps from sheet metal—
such, for iustance, as mild steel, brass, or
bronze—of a strength sufficient to resist rup-
ture, the flanges being formed with lips to en-
gage the eylindrieal portion of the disk-cham-
ber and to prevent ejecting the gaskets.  Suit-
able bearing is then provided for the flange-
bolts by forming a separate ring, which is ap-
plied over the flanges of the caps and trans-
mits the strain of the bolts and resists the in-
ternal pressure. Where an ordinary union
connection is to be made, a threaded ring is
first formed. This isinserted over the spud to
4 shoulder, when the projecting metal of the
pressure-cap is spun over the end of the ring.
‘When it is desirable to provide for an internal
thread; the arrangement is reversed, as indi-
cated in Fig. 11.

‘While I have thus described one embodi-
ment-of my invention, which is the preferred
form, it will be evident to those skilled in the
art that many of my improvements can be em-
bodied in various other construetions without
departing from the principles thereof. . It will
be also evident that various features set forth
may be combined in a single structure, as
shown, or may be used separately or in com-
bination with other equivalent features; and
my invention is not, therefore, limited to the
preeise construction and arrangement shown.

‘What I claim is—

1. In a water-meter, a separate disk-cham-
ber composed of two sections secured together,
provided with a disk, a diaphragm, and an

-external cylindrical portion, 18* and having

inlet and outlet ports formed equally in both
sections of the chamber, and having two press-
ure-caps, forming separate compartments on
either side of the disk-chamber, secured to the
said external cylindrical portion, 182 substan-
tially as described.

2, In a water-meter, the combination, with
a disk-chamber having a fixed diaphragm and
an oscillating disk therein, of inlet and outlet
ports formed in said chamber, the area and
the circumferential extent of ‘the inlet-port
being greater than that of the outlet-port,
whereby the impact of the inflowing current
upon the disk is decreased, substantially as set
forth.

3. In a wafer-meter, the combination, with
a disk-chamber having a diaphragm and an os-
cillating disk therein, of inlet and outlet ports,
the diaphragm being set so as to divide the
circumferential extent and area of the ports
unequally, whereby the change in the dis-
placement of the disk is carried around within
the disk-chamber entirely away from the dia-
phragm, substantially as described.

4. In a water-meter, the combination, with
a disk-chamber having a diaphragm and os-
cillating disk therein, of inlet and outlet ports
divided in unequal extent and area by the
diaphragm, the corners 27 28 of the outlet-
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port being higher than the corvesponding
corners of the inleb-port, substantially as de-
seribed.

b. In a water-meter, the combination, with
3 disk-chamber, of a conical strainer arranged
to envelop the inlet side of said disk-chamber,
substantially as deseribed.

6. The combination, with-the disk-chamber
and pressure caps, of a strainer arranged be-
tween the inlet pressure-cap and the inlet side
ofthe chamber,thesaid strainer being arranged
to entirely envelop the inlet side of the disk-
chamber, substantially as deseribed.

7. In a water-meter, the combination, with
a disk-chamber having a disk and diaphragm
therein, and arranged to stand and operate in
a vertical position, of a register arranged hori-
zontally on the meter and connected to be
operated by the disk at a right angle thereto,
substantially as deseribed.

8. Ina water-meter, the combination,with a
vertical disk -chamber and oscillating disk
therein, of a horizontal register and register-
operating mechanism, the register and oper-
ating mechanism being mounted upon the
disk-chamber, substantially as deseribed.

9. In a water-meter, the combination, with a
vertical disk-chambercomposed of two sections
secured together, and an oscillating disk op-
erating therein, of a horizontal register and
register-operating mechanism, both the regis-
ter and operating mechanism being mounted
upon one of the sections of the disk-chamber,
substantially as described.

10. Inawater-meter,the combination, with a
vertical disk-chamber and disk therein, of a
horizontal register mounted on top of the disk-
chamber,register-operating mechanism mount-
ed on the side of the disk-chamber, and bev-
eled-gear connections between the register and
operating mechanism, substantially as de-
scribed.

11. The combination, with a disk-chamber,
oscillating disk, and fixed bearing-piece, of
the disk-spindlesecured to and controlling the
normal action of the disk without tension, but
capable of yielding elastically within the di-
ameter of the ball upon the introduction of
foreign material between the disk and disk-
chamber, substantially as described.

12. Inawater-meter,the combination,witha
disk-chamber and oscillating disk therein, of
the disk-spindle, a spherical roller on said
disk-spindle, and a grooved bearing for said
roller, substantially as deseribed.

13. In a water meter, the combination of a
disk - chamber, an oscillating disk therein, a
disk-spindle, a spherical roller mounted there-
on, and a grooved bearing adjustable upon its
support, substantially as deseribed.

14. Inawater-meter,the combination,witha
disk-chamber, of a register mounted thereon
and a stuffing-box connected to the disk-cham-
ber, the disk-chamber being formed with a
pocket,as 53, for the stuffing-box spindle gear,
substantially as described.

15, Inawater-meter,the combination, witha,
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disk-chamber and oscillating disk therein, of
the pressure-caps having inletand ontlet spuds
connected to the disk-chamber, the pressure-
caps being of spherical contour, sabstantially
as deseribed.

16. Ina water-meter, the combination,witha
disk-chamber, of pressure-caps secured there-
to, the eaps being of sheet metal, and inlet and
outlet spuds secured to the caps, substantially

1o as described.

17. Inawater-meter,the combination, witha

disk-chamber and oscillating disk, of the dia-
phragm, the disk being provided with a fric-
tion:-roller bearing upon the diaphragm, sub-
stantially as deseribed.

In testimony whereof I havesigned my name
to thisspecification in the presence of twosub-

geribing witnesses.
JOHN THOMSON.

Witnesses:
JouN F. Fox,
WL, THOMSON,




