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(o _fﬂndei.) :

To all whom 1t may concern:

Be it known that I, JouN THOMSON, a citi-
zen of the United St.:Ltea residing in Brooklyn,
IKings county, State of New YOlk have in-
vented certain new and nseful Im provements
in Disk Water-Meters, of which the following
Is & specification.

‘I'his invention relates to improvements in
disk water-meters, the object of the invention

being to simplify the detail, to reduce the cost
of constl uction, and at the same time to in-

crease the efficiency of meters of this class.
In the drawings, Figure 1 is a front eleva-
Fig. 2 1is a vertical  center
through the inlet and outlet spuds. Fig. 3 is
a top plau view of the lower casing with the
disk and diaphragm in place. Flﬂ‘ 4 is a

“transverse section and elevation on line A of

Fig.3. Fig.5isatopdetail plan view of lower
casing, all detachable parts removed.

and 8 show detail modifications, and I‘w' 9 is
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the f:«;wmable (,011(11131011&, just pointed out by
forming an annular recess, as 15, concentric
‘in either.or both of the facesof the flanges and
placing within this recess a molded gum-rub-
ber gasket 16, Fig. 9, of less breadth than the
recess, but so much 01eater in thickness that
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~zontal.

an enlarged detail view illustr ating the man-
ner of makmo* the flange-joint. -
As the plesent invention relates to a type
Of metfer well known in the art and commer-
cially, the following description will be di-
rected only to the Improvements therein.

The first 1mpwvement is in the manner of

making the flange-joints and of disposing the
water-ways, whereby to avoid inclosing the

disk-casing within a separate pressure- 1681513-_

ing casing. . Bea,lmt‘r in' mind that the disk

does not 1011 upon the frustums, but that a
differential rolling and rubbing contact is de-.

veloped, the 1ubb1nﬂ' inereasing with the in-

crease of the angle fIOH’l the hm 1zonta1 1t will

be evident that the best arr ﬂnﬂ'ement to ob-

tain a mean disposal of the mbbmﬂ' surfaces
will be when the disk is flat and eaeh of the

frustums is inclined equally from the hori-
1This requires that the disk-chamber
be divided on its greatest diameter, which has

heretofore involved the use of ehtelnal press-

ure-resisting casing I am enabled to retain

section

the oppoqnte flange.

Kig. 6
is a transverse sectional detail tthHU‘h the
casingson thelines B and C of Fig. 5. FID'S 7

the original cross-sectional area of the gasket

shall be approximately equal to the cross-sec-
tional area of the recess. Therecessisformed
to leave an inner rib 17 and an outer rib 18,
the face surfaces of which lie in the greatest
horizontal plane of the spherical zone.

are drawn together by the scerews or bolts the

nal c¢ross-sectional contour to eonform to thdm
of the recess, the resistance to such distortion

becoming greater and greater with the in-

crease of friction produced by the pressure of

‘the flange-serews until the metallic faces of the

ribs make contact cwmnst the face surface of

joint is 1ead11yobtam&ble to resist high mtel--

nal pressure by ordinary machining processes,
while the metallic faces of the ﬂa,nfres may

yet be readily brought to an unaltembly-ﬁxed
gage position, so that the internal spherical

contour of the disk-chamber is unbtroken, ex-
cept only by the line of contact of the metal
surfaces of the flange and rib. Obviously as

the vertical flange-bearing 19 serves to guide
the sections to proper axial position the ex-

| ternal contact-rib 18 might be omitted; but
in such case should the Iubbel not qmte fill
‘the space it would be possible to spring the

flanges and distort the spherical surfaces,

.Whlch cannot occur when the construction

shown is followed. To obtain a symmetrical
disposal (that is, in axial line and in the ver-

tical center of the casing) of the inlet-spud
20 and the outlet-spud 21 and to be enabled

to safely convey the flow to the disk-chamber

| at a high velocity, whereby to gain in space

Thus an absolutely-tight.
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In -
this wise the property peculiar to gum-rub-
ber—u. e, its practical incompressibility—is
advantageously utilized, as when the flanges
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‘rabber is Slmply caused to change its origi-

7

80

ole}

and material, is the next feature, and which

is more or less contingent upon the manner

of joining the casings, already set forth.

Both spuds are formed upon the lower casing
on the central axial line K. The water from
the inlet-pipe is first conducted downward by
a cored channel 22, then crosswise in vertical
section, Fig. 4, thence discharging upwardly
and outwardly into. the vertical space 23,
formed by the oifset or housing 24 of both
casings, as seen in Figs. 5and 6. The vertical
space 23 1s, 1n fact, the 511pply—eha1nben to in-

| let-port of the disk-chamber, the entire inner
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portion of this space merging therein to the
extent of the height of the zone. The cored
channel 22, where it changes from the hori-
zontal to the vertical, is carefully curved, as
at 29, so that the centrifugal effect imparted
to the moving volume shall tend outwardly
against the inclosing wall of the port and
beyond the sweep of the oscillating disk.
Obviously considerable of the energy of the
rapidly-flowing water when it passes the wa-
ter-way at,say, the curved section will be ex-
pended in friction upon the outside wall, then
by direct vertieal impact upon the abutment

or “dead end” 26, and thence, reacting against
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the exterior confining wall of the port-space,
will flow into the disk-chamber, as indicated
by the arrows. The consequence of thisis to
direct the flowing volume into the disk-cham-
ber at a less velocity than that at which it
entered the vertical space, due to the greater
area of the inlet to the disk-chamber, and
also to force the delivery into the disk-cham-
ber at approximately a right line or in the
plane of the zone, thereby producing the
minimum of disturbance upon the disk action.

In other words, the original direction of flow |

through the channel 22 is completely re-
versed at the instant of the delivery of the
volume through the inlet-port of the disk-
chamber. The discharge from the disk-cas-
ing 1s directly to the space within the outlet-
spud 21, Fig. 3, whose receiving capacity from
the outlet-port is approximately equal to the
delivering capacity of the disk-chambers, the
space within the outlet-spud being provided
by the offset or housing of the upper casing
in & forward manner similar to that of the
inlet-port. The advantage of this design and
construction 18 that destructive velocity
against the disk I? is avoided with practically
no greater increase of space or material than
would be required if the water from the in-
let-pipe were delivered directly against the
disk, as would be the case, forinstance, if the
outlet-spudin the drawings were used as the
Inlet, when the entire energy of the water, as
delivered at maximum velocity from the pipe,
would be expended upon the disk and its ball-
bearingwith unsatisfactoryresultsin practice.

Thesecond improvement relates tothe man-
ner of constructing the disk-casingand to the
application of the frustums having the ball-
bearing sockets, and consists in producing
the spherical contour of the disk-chamber in
the main casings, terminating in shallow cyl-
indrical bearings 28 29, having stopsor shoul-
ders 30 31. Thefrustums 3253, with the bear-
ing-sockets for the ball, are then separately
formed, their outer faces and peripheries

adapted to the bearings 28 29, to which they

are placed from the interior of the casings,
their proper relative positions being estab-
lished vertically and horizontally by the said
bearings and shoulders. The diaphragm or
dividing-abutment 34 is secured in position
by 1nserting its upper and lower edges into
slots formed in the facesof the frustums.

As |

476,102

the water is delivered directly into the disk-
chamber thus formed and although all of the
spaces above and below the frustums will be
filled and in balance under static pressure,
vet no additional means are required to se-
cure the frustums, as the dynamic pressure
between them will be greater than in the
spaces. The proper relative position of the
abutment with respect to the ports 1s pro-
vided for by the pin 35, fast in the casing and
freely entering the bearing 36, formed in the
lower surface of the lower frustum, thus key-
ing the frustums and abutment against revo-
Intion. As indicated by the dark joint-line
37, the upper frustum is to be fitted freely to
its bearing in the casing, while the lower frus-
tum is to be fitted somewhat snugly, the ob-
ject of whichis to bring, practically, all of the
control upon the lower frustum, leaving tothe
upper one a slight freedom of movement to
avoid binding and to facilitate the ready as-
semblage of the device. |

The third improvement refers to the con-
trol of the disk. In Figs. 3 and 4 the disk
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for convenience and clearness of illustration

is shown tilted up to liein the horizontal plane
of the disk-chamber. The complete control
of the disk involves means for taking its
thrust, due to the flow around the disk-cham-
ber, also for preventing 1t from leaving the
frustums. The thrust of the disk is ordina-
rily taken by the dividing-abutment; but for
this purpose I provide an extra abutment 38,
projecting slightly into the chamber, disposed
diametrically opposite to the dividing-abut-
ment, and which is engaged by the slot 39 of
the disk. In this wise the recelving and dis-
charging edges 40 41 of the disk where they
embrace the dividing-abutment are entirely
free from contact therewith, thus providing
free water-passages thereat, while the “lever-
age,” so to speak,of the controlling-abutment
is more advantageously applied, having less
tendency to cramp. The proper action of the
disk upon the frustums is obtained by com-
pound means, consisting first in forming the
upper section of the ball heavier than its
lower section, as by constructing the uapper
hemisphere 42 solid and its lower hemisphere
43 hollow or of different material. In this
wise the ball as it oscillates in its socket is
constantly out of balance, tending by gravity
to maintain the:contact of the disk upon the
frustams. It is to be observed that in this
application of gravity for the purpose of con-
trol no increase of space or apparatus 1s re-
quired, nor is there any increase of {riction
due to the rapid displacement of water, as
would be the case in the application of a
weight extraneous to the ball. In connection

with the described construction of the ball I
furthermore provide a means of semi-posi-
tively controlling the oscillating action of the
disk through the contact of 1ts spindle 44 upon
the spherical edge 45 of the bearing-block 46,
which is freely mounted upon the eylindrical
bearing 47, formed upon the lower surface of
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the fixed gear 47°. The block is free to ro-
tate or fo rise or fall vertically upon its bear-
ing, or to remain stationary, as it is not posi-
ti\«‘:ely connected to the spindle, the gear-train
being driven by the extra arm 48, fast to the

primary pivot 49 of the reducing-train. The

block being thus free to move rotatively and
aiso to reciprocate will descend until arrested
by the disk-spindle, when it may .either re-
volve upon its cylindrical bearing, due to its

contact with the spindle, or it may remain

stat_io‘nm*y, the spindle rotating around its
spherical edge. Now should a.foreign ob-
struction pass between the disk and one of

frustums the block, in consequence of the an-

gular thrust of the spindle transmitted to the
cylindrical bearing, would be driven upward,
and the action would thus be instantly re-
lieved, the block, however, tending to reset
the disk upon the passage of the obstruction.
In this wise, too, the block automatically
adapts its normal pesition to the spindle, re-

quiring no nicety of vertical adjustment in

the assemblage, the axial alienment of the
cylindrical bearing being provided for by the
guiding-lugs 50, to which the flange 51 of the
gear-case 1s adapted.

~T'he fourth improvement contingent more
or less upon the several features just de-
sceribed is the ability to mold the frustums

~and sockets in hard rubber with sufficient ac-
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ed 1n said disk-chamber, a disk supported in

curacy to not require additional finishing on

their bearing-surfaces, which advantage of

construction is due to their uniform sectional

thickness, the shrinkagt being erosswise and

lengthwise of the material, producing the
minimum of distortion, and, furthermore, to
be thus able to use a disk and ball made from
metal and, if desired, in a single part. In

this manner all of the essential bearings are

metal upon rubber, and yet with the impor-
tant advantage, due to the metallic disk, that

it may be made much thinner than if made |

in rubber, and yet be possessed of ample

_St_,rength, t'he decrease of thicknessin the disk
ylelding either an increased displacement ca-

pacity or a greater bearing-surface in the ball
and sockets. Then, too, a degree of heat
whieh would be destructive to an oscillating
rubber disk would not be disastrous to the
fixed rubber frustums. -

In Iig. 7 a modification in the manner of
zmpplgiug the frustumsis shown, consisting in
forming its outer edge to conform to the
spherical wall of the casings. whence the frus-
tums, either or both, oscillate slightly with
the disk, as indicated by dotted lines, to com-
pensate for inaccuracies or to permit the pas-
sage of foreign obstructions.

In Fig. 8 it is shown how the disk and ball

may be made in separate sections of solid ma-

terial. |

What I claim is—

L. In a disk water-meter, the main casing

forming the disk-chamber, frustiims mount-

said frustums, a horizontal channel extending

across the chamber below the lower frustum,

and a vertical inlet between the channel and

disk-chamber, substantially as desecribed.
- 2. In a disk water-meter, the main casing
forming the spherical contour of the disk-
chamber, the casing being divided on a me-
dian line of the chamber, the lower casings

being provided with the inlet and outlet

spuds and the horizontal channel, the upper.

casing being provided with a vertical inlet,
the frustums supported in the casings, and
the disk supported in the frustums, substan-
tially as described.

8. In adisk water-meter, the combination of
the main easings forming the spherical con-

tourofthedisk-chamber,theconcentricflanges

to the casings, a recess in one or both of said
flanges, the inner and outer bearing-ribs, and
gum-rubber gasket, the gasket havinga cross-
section substantially equal to the cross-sec-
tion of the recess, but normally of less breadth
than the recess, substantially as described.

4. Inadisk water-meter, the combination of
the main casings forming the disk-chamber,
the frustums mounted in the disk-chamber
and disk supported therein, the horizontal

‘channel in the lower casing, the vertical inlet,

and the curved section connecting the inlet
and the channel,the constructionand arrange-
ment being such that the discharge from the
curved section into the inlet is outside of the
sweep of the disk, substantially as described.

5. In a disk water-meter, the combination of
the main casing forming the disk-chamber,
the frustums and disk mounted therein, the
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vertical inlet, and the horizontal channel, the

Jatter passing under and crosswise to the op-

‘posite side of the disk-chamber, whereby the
delivery of the water through the horizontal

channel is in a direction substantially oppo-

site to its delivery into the disk-chamber, sub-

stantially as deseribed. o
6. In adisk water-meter, the combination of
the main casing forming the spherical con-

108
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tour of the disk-chamber, the detachable frus- .

tums, cylindrical bearings, and stop-shoulders

formed in the disk-chamber supporting the

frustums, whereby the frustums are adapted
to be applied from the interior of the disk-
chamber, substantially as deseribed, =

7. Ina disk water-meter, the combination of

themain casing forming the spherical contour

of the disk-chamber, the disk, the upper and
lower frustums fitting said disk-chamber and
adapted to be inserted from the interior of the

IIR
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chamber, and bearings in said disk-chamber

for said frustums, the lower frustum fitting
snugly in its bearing and the upper frustum
fitting freely to its bearing, whereby the posi-

tion of thedisk and the upper frustum are de-
termined by the position of the lowerfrustum,
substantially as described. | '

8. In a disk water-meter, the combination,

‘with the disk and diaphragm, of the sepa-
rate controlling-abutment, substantiallyas de-

seribed.

[25
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9. In a disk water-meter, the combination,




[O

with the disk, of the diaphragm, and a notch |

in the disk opposite to the diaphragm, and a
separate controlling-abutment co-operating
with said noteh, substantially as deseribed.

10. In a disk water-meter, the combination,
with the casings forming the spherical con-
tour of the disk-chamber, of a disk mounted
therein, and a separate controlling-abutment
secured to the casings, substantially as de-
seribed.

11. In a disk water-meter,the combination,
with the casings forming the spherical con-
tourofthedisk-chamber, of the separable frus-
tums fitting said disk-chamber, and a pin on
the casings engaging one of the frustums to
prevent rotation thereof, substantially as de-
scribed. |

12. In a disk water-meter, the combination
of the free controlling-block and its eylin-

476,102

drical journal-bearing, with the disk-spindle, 2o

disk, and frustums, the bloek being free to
adapt itself vertically to the position of the

spindle, substantially as described.

13. In a disk water-meter, the combination
of the free controlling-block and its cylin-
drical journal-bearing, with the disk-spindle,
disk, and frustums, the block being free either
to revolve with the spindle by frictional con-
tact or to remain stationary, substantially as
deseribed. |

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

JOHN THOMSON.

Witnessges:
HERMAN T. C. KRAUS,
ROBERT S. CHAPPELL.
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