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UNITED STATES

PaTENT OFFICE.

JOHN THOMSON AND FRANK LAMBERT, OF BROOKLYN, ASSIGNORS TO THE
THOMSON METER COMPANY, OF- NE‘V YORK, N. Y.

DISK WATER-METER.

SPECIFICATION fofming part of Letters Patent No, 471,295, dated March 22, 1892,

Application filed April 25, 1891,

To all whom it may concermn:

Be it known that we, JOHN THOMSON and
Frank LAMBERT,citizensof the United States,
and residents of the city of Brooklyn, Kings
county, State of New York, have jointly in-
vented certain Improvements in Disk Water-
Meters, of which the following is a specifica-
tion.

This invention relates to improvements in
disk water-meters—such,forinstance, asillus-
trated in our Letters Patent No. 875,023, of
December 20, 1887; and our invention con-
sists in certain construetions fully set forth
hereinafter, and illustrated in the drawings,
in which— » _

Figure 1is avertical center section through
the inlet and outlet spuds and casing, expos-
ing the disk and internal-gear train in side
elevation. Fig. 2 is a plan view from the up-
per side of the disk-casing and also of the
lower section of the exterior casing. Fig. 3
is an exterior top plan view of the outer cas-
ing, the register-box and register removed.
Fig. 4 is an interior plan view of the upper
section of the outer casing. Fig. 5 is a com-
bined side elevation and section through both
the outer casing and the disk-casing ou line
A, Fig. 2. Fig. 6 is a detached bottom plan
view of the disk-casing. Fig. 7is a detached
sectional detail of register-support, disk-con-
trolling device, and internal-gear casing. Fig.
8 is an enlarged sectional detail of the differ-
ential internal-gear train,and Fig.9isadetail
view of stuffing-box spindle and gear attached
thereto. Fig. 10 is a detached view of the
diaphragm. Fig. 11 is a plan of the lower
section of the outer casing.

The several improvements and their ob-
jects will be pointed out in the following sec-
tions:

First. In that form of appar atus illustrated
in the aforesaid Letters Patent the disk-
chamber is contained within the disk-casing
the periphery of the disk-casing forming part
of the outer casing of the apodra‘cus, whlch
construetion is attended with advantagesover
those constructions before used; but in order
to further improve the apparatus we have de-
vised thearrangement illustrated in the draw-

ings, in which the disk- -casing B is wholly in-
closed by the two sections of the outer casing.

Serial No, 390,611, (Model,)

comprised of the sections 10 11, separable
from each other and holted tocrethel It will
be seen that the disk-casing in .the present

construction is on a seat supported and se- 55

“cured as by screws 19, while that illustrated

in the aforesaid patent is suspended from its
rim; but there is one condition which is the
same—namely, that the inlet-spud 12 com-
municates with the space surrounding the
disk-casing, as indicated by the arrows 13.
Consequently the disk-casing is maintained
in perfect balance as to pressure. The ad-
vantages of this construction are that the
separable sections 1415, constituting the disk-
casing, in consequence of their reduced size
are more readily machined by quick processes,
and, being entirely inclosed within the outer
casing, are'subject to but very slight sirain,
and hence may be of the minimum weight.

Second. The second feature refers to the
relative disposal of the outlet-port 16 of the
disk-casing, which consists in setting it to

register with a corresponding port 17, formed
in the lower casing, communicating w1th the
outlet-spud 18, the port 17 extendmw toa flat
face u, comcldlnw with a flat face of the disk-
casing, as shown in Fig.1. The object of
this is to obtain a downward discharge from
the disk-ecasing, and which chscha,me shall
also be outside of the area of action of the
disk itself, to the end that any foreign sub-
stances Whlch may have been drlven or.car-
ried into the disk-chamber may be more
readily ejected.

Third. The third feature relates to the dis-
posal of the disk-casing with respect to the
outer casing, the ama,ngement being such
that no foreign material of sufficient bulk to
damage the mechamsm can pass to the inte-
rior of the disk-chamber. This is accom-
plished by simply providing radial ribs, as 20
20, extending from the secmon 15, as shown
in Flcr Ganddotted lines, Fig. 11, andaoulved
rib 21 on theinside of the lower section 11 of
the outer casing, (see Figs. 5 and 11,) so situ-
ated as to leave narrow vertical spaces, as 22,
and a horizontal channel, as 23, instead of a
single wide opening, as herebofow This per-
mlts the water to ﬁow directly to the lower 100
part 24 of the inlet-port, which is below the
flange 27, while it reaches the part 25 of said
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port by passing through the spaces 26, Fig. 5,
which extend around thé flange 27 of the
disk-casing between it and the inside of the
upper outer casing. The dotted line W, Fig.
4,indicates the position of the flange 27. As
these sinuous slits extend around nearly the
entire circumference of the chamber, the re-
quired areais readily secured by very nar-
Tow spaces, thereby retaining within the
space B below the disk-casing any substance
which may not properly pass to the disk-
chamber. Another advantage of this ar-
rangement is that, although the water at
times will pass these narrow openings at a
very high velocity, yet the impact of these
jets is in the spaces outside of and away
from the inlet-port. Hence the flow through
the inlet-port to the disk-chamber is rela-
tively at a much lower velocity and favor-
able to the proper and durable action of the
disk and its ball-bearing.

Fourth. The fourth feature refers to the
centering of the disk-casing and the upper
outer casing with respect to each other, (in-
volving the proper operating of the disk and
gearing,) which consists in sefting the disk-
casing to such a depth in the lower outer cas-
ing that a portion of its vertical flange 27
will project slightly above theface of the hori-
zontal flange 28 of the exterior casing. Then
the four guiding-points 29 of the upper outer
casing are turned to the diameter of the flange
27 of the disk-casing. 'The advantage of this
is that the disk-casing does not require to be
accurately centered to the lower outer casing
with approximate accuracy only, as by the
retaining-screws 19, so that the single opera-
tion of turning the guiding-points insures
the proper water-way to the chamber above
the disk - casing through the intermediate
spaces 26 and brings the vertical center of
the upper casing into absolute alignment
with the corresponding center of the disk-
casing.

Fifth. Thefifth feature relates tothe means
for securing the diaphragm ¢ to the casing of
the disk-chamber, consisting of attaching to
the lip 30 of the diaphragm by the pin 31,
Figs. 5,6,and 10, the threaded stud 32, adapt-
ed to project through the chamber to be se-
cured by the nut 33. It is to be observed
that the stud lies at a right angle to the hori-
zontal plane of the disk-chamber. Therefore
when the nut is tightened the diaphragm is
drawn foreibly downward and is alsoslid out-
ward upon the inclined surface of the cham-
ber to its exterior spherical surface, the piv-
otal connection permitting parts to accommo-
date themselves to each other. This insures
a perfectly-tight joint and durable structure,
while yet permitting the ready removal of the
diaphragm. Any other suitable form of de-
vice for drawing the diaphragm downward
may be used.

Sixth. The sixth feature relates to. the

method of controlling the action of the disk,
which consists in forming a journal-bearing

34, projecting inward from the exterior cas-
ing and mounting thereon a crank-block 35,
having a slot 36 to engage the disk-spindle,
which latter as it gyrates causes the revolu-
tion of the crank-block, thereby insuring the
proper action of the disk within its chamber.
The crank-block is maintained in position by
the stud serew or pin 37, which passes trans-
versely through the block to which it is se-
cured, and also passing freely through the
lower end 38 of the gear-shaft, the block thus
serving to transmit the motion of the disk to
the gear-train and register. Said crank-block
may, however, be formed in one piece with
the spindle.

Seventh. The seventh feature relates to the
manner of mounting the crank-block, the
gear-train, and the register, which consists in
applying the crank - block, as already de-
scribed, to the inwardly-projecting bearing
34, whieh, however, is preferably here shown
as a part of the separate cup or register sup-
port 39, The gearing is contained within the
chamber 40, inclosed by the cap 41, which
may be in the form of a nut, in which is
formed the stuffing-box 42, having the usunal
stuffing-box cap 43. The opening 44 through
the upper outer casing 10 is to be large
enough to permit the insertion of the bear-
ing, with or without a crank-block, from the
outside of the casing, the cup being secured
thereto, as by means of the screws 45, and a
tight joint obtained by the gasket 46. The
lower plate 47 of the register is fitted to the
recess 48 of the cup, being clamped between
the parts 39 and 40, so that when the regis-
ter-box 49 is secured to the cup the register
is locked firmly to its position. The advan-
tages of this arrangement are that the inter-
nal gearing is contained within a tight cham-
ber X, Fig. 1, closed by the plate 47, which
chamber may be filled with oil to exclude
both waterand grit, and that the entire device,
with the parts of and connections to the reg-
ister, may be attached toorremoved from the
outer casing without disconnecting the outer
casing and without disturbing the disk-casing.

Eighth. The eighth feature refers to the ar-
rangement of the internal-gear train, which
communiecates between the disk and the reg-
ister. In the drawing this is shown to be a
train of differential gearing arranged to ob-
tain the utmostcompactnessand yet to afford

"the greatest possible area of wearing-surfaces

with such a combination of naterial as to in-
sure practical immunityfrom frietion, there-
by insuring the maximum results both in du-
rability and sensibility. In the drawings, 50
is thie fixed external gear, securedin the cham-
ber 40. 51 is the driven external gear, fast to
the stuffing-box spindle 52. These gears, to-
gether with the spindle, are made of metal.
The upper extension 51 of the gear-shaft 38
is an eccentric upon which is mounted the
internal gears 54 55. The shoulder 56 of the
eccentric sustains the weight of the gearing,
the shaft, the eceentrie, and the erank-block.
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The gears 54 55 are madé separately, as they
require an unequal number of teeth; butboth
are fixed to each other and are driven by the
eccentric, as if one single gear. The gear 54
is turned as it travelsin contact with the gear
50, and the motion thus imparted to the gear
55 drives the gear 51. A metal bushing 53
is forced into the internal gears, tight thereto,
and the spindle extends down through nearly
the entire length of the eccentric and the
shaft. The crank-block, the shaft, and its
eccentric and the internal gears 54 55 are
made of hard rubber or other non-metallic
material. The consequence of this arrange-
ment and combination of material is that the
well-known low specific gravity of rubber im-
poses the minimum of weight upon the shoul-
der 56, while the combination of hard rubber
and metal with concentric bearings affords to
the crank-block 85 and bearing 34 a support
of ample rigidity and extent to withstand the
direet thrust of the disk-spindle, leaving the
pin 37 free to transact simple rotary motion
to the shaft, which is guided by the bear-
ing 58 and in turn affords and also receives
guidance from the stuffing-box spindle, while
the metal sleeve 53 provides the metallic and
hard-rubber combination between the eccen-
tric and the internal gears, and the same
combination is found between the teeth-con-
tact of the internal and external gearing.

Without limiting ourselves to the precise
construction and arrangement of parts shown,
we claim— ,

1. The combination, in a disk water-meter,
of a main outer casing and a separate disk-
casing in which the arrangement and con-
struetion are such that the disk-casing is con-
tained within the outer casing by attachment
to a flat seat therein, the inlet communicat-
ing with a free space surrounding the disk-
casing, while the discharge therefrom is
throngh a port formed jointly in the disk-cas-
ing and the aforesaid flat seat, substantially
as specified.

2. In a disk water-meter, the combination,
with the disk and its casing,of an outlet-port
arranged to discharge downwardly and out-
side of the area of action of the disk, sub-
stantially as specified. :

3. In a disk water-meter in which the disk
and its casing are contained within a separate
outer casing, the combination, with the inleg-
port of the disk-casing, of a series of ribs ar-
ranged to form a series of narrow slits com-
municating between the inlet of the outer
casing and the spaces leading to the inlet-port
of the disk-casing, for the purpose set forth.

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

with the disk-casing, of a detachable dia-
phragm and a securing device constructed to

draw the edge of the diaphragm against the

inclined surface of the casing, whereby to
cause the diaphragm to slide outwardly to in-
sure contact thereof with the spherical wall of
the casing, substantially as set forth.

5. In a disk water-meter, the combination,
with the disk-casing and diaphragm, of the
stud pivotally connected to the diaphragm to
projeet through the chamber and be secured
thereto by securing means, for the purpose
specified.

6. The combination, with the outer casing
and the disk-casing contained therein, of the
cup having a closed chamber containing a
system of differential gearing provided with
a crank-block adapted to control and trans-
mit the motion of the disk and with a stuf-
fing-box and register-seat, all connected to-

- gether and adapted to be attached from the

outside of the casing, substantially as speci-
fied.

7. In a disk water-meter, the combination,
with the disk and its casing, of the cup to
which is directly connected the support tor
the crank-block, the eccentric and differential
gearing driven thereby, the stuffing-box spin-
dle,cap-nut, and stuffing-box, substantially as
specified.

8. In a disk water-meter, the combination,
in the differential-gear train, substantially
such as deseribed, of the following elements:
the non-metallic crank-block mounted upon
a metallic journal and freely connected, as by
the pin 387, to the non-metallic gear-shaft
mounted in a metallic bearing, the non-me-
tallic internal gears secured together and hav-
ing a metallic bushing to bear apon the ec-
centrie, the metallic fixed and driven exter-
nal gears meshing with the teeth of the inter-
nal gears, and the metal stuffing-box spindle
fast to the drive-gear and having a bearing
in the eccentric and shaft, substantially as
and for the purpose set forth. .

9. In a water-meter, the combination, with’
the cup, gear-chamber, differential gearing,
and spindle, of the inclosing cap containing
the stuffing-box and stuffing-box nut, sub-
stantially as described.

In testimony whereof we have signed our
names to this specification in the presence of
two subscribing witnesses.

JOHN THOMSON.
FRANK LAMBERT.

‘Witnesses:
Epwp. K. ANDERTON,
F. I.. FREEMAN.,
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