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UNITED STATES

PaTENT OFFICE,

PETER G. VAN WIE, OF CHICAGO, ILLINOIS.

FLUID-METER.

SPECIFICATION forming part of Letters Patent No. 536,823, dated April 2, 1895,

Application flled January 22, 1894,

Serial No, 497,639, (No model)

To all whom it QY COncern: .

Be it known that I, PETER G. VAN WIE, a
citizen of the United States, residing at Chi-
cago, county of Cook, and State of Illinois,
have invented certain' new and usefal Im-
provements in Fluid-Meters, of which I do de-
clare the following to be a full, clear, and ex-
act description, reference being had to the
accompanying drawings, forming part of this
specification.

My presentinvention has relation more par-
ticularly to that class of ‘meters, commonly
termed-diaphragm meters, in which there is

employed a main casing that is divided into

separate compartments each containing a dia-
phragm, the admission and discharge of the
fluid, such for example as illuminating gas,
into and from the diaphragm chambers being
controlled by valves that are operated by the
diaphragms, the movements of the valves be-
ing transmitted to a register that serves to
indicate the amount of fluid that has been
passed through the meter. One great diffi-
culty experienced with this class of meters
has been that the individual valves which

controlthe passage of luid into the diaphragm

chambers were of such construction that a con-
tinuous and steady passage of fluid through
the meter did not oceur since at certain points
in the movements of the valves the passage
of fluid was interrupted, thereby produgcing
unsteadiness of flow, which, when the meter
was working to approximately its full capac-
ity, was diseovered in the outlets such for ex-
ample as at the burners for illuminating gas.

By my present invention I have provided
valve mechanism whereby the effective capac-
ity of a meter having diaphragm chambers
of the usnal size is very greatly increased and
whereby a steadiness of passage of the fluid
through the meter is obtained and whereby
also many of the defects incident to this type
of meters as heretofore constructed are en-
tirely overcome. '

My invention consists in certain novel fea-
tures hereinafter deseribed and particularly
defined in the claims at the end of this speci-
fication.

_ Figare 1 is a side elevation, the outer cas-
ing being shown in section. Fig. 2 is a view
in vertical section on line 2—2 of Fig. 1. Fig.
3 is a view in horizontal section on line 3—3

of Fig. 2. . Fig. 4 is an inverted plan view of
my improved valve. Fig. 5 is a view in ver-
tical section on line 5—5 of Fig. 4. Fig. 6 is
a plan view of the valve seat and part of the
subjacent structure. Fig. 7 is a view in sec-
tion on line 7—7 of Fig. 2. Fig. 8 is a view
in horizontal section on line 8—8 of Fig. 1

-looking up.

The casing A is divided by the transverse
partition plate @ into upper and lower cham-
bers in the usual manner, and the lower cham-
ber is-divided longitudinally by the central
plate o’ so as to form the compartments A’
and A% Within compartment A’ is mounted
the diaphragm B, the front part of which con-
sists preferably of a metal plate united by the
flexible side portion & to the annpular rim b’
that projects from the face of the division
plate a’, and in like manner compartment A2
is provided with a diaphragm B’ of similar
construection. ‘

In front of the diaphragm B is mounted a
vertical roek shaft C that passes upward
through the horizontal division plate g, and
to this rock shaft C is connected a vibrating
arm C’, the opposite end of which is connected
to a pin extending between the lugs B? that
project outward from the face of the dia-
phragm B. From the face of the diaphragm
B project also the studs b° having long slots
b* formed therein and through these slots ex-

“tend the upper arms d of the guide bar D

that is pivotally supported by the uprights d’
that rise from the base of the main casing A.
The purpose of the bar D is to insure the
straight outward movement of the front plate
of the diaphragm B. In front of the dia-
phragm B’ is in like manner mounted the
rock shaft C? extending upward through the
horizontal division plate a, and this shaft is
provided with the vibrating arm ¢*that is con-
nected with the outer face of the diaphragm
B’ in the same manner as the vibrating arm
(' is connected to the diaphragmn B, Inlike
manuer also the guide bar D journaled in
front of the diaphragm B’ will have its upper
arms passing through lugs projecting from
the face of the diaphragm in order to insure
the straight forward movement of the outer
plate of the diaphragm. It will thus beseen
that as the diaphragm plates B and B’ are
moved inward and outward by the pressure
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of the fluid, motion will be transmitted to the
vertical rock shafts C and CPand this motion
will be communiecated tothe meterin manner
to be presently described. In order to guard
against the danger of leakage of flaid from
the upper to the lower chamber of the ecasing
atihe points at which the vertical rock shafts
C and (' pass through the horizontal division
plate a, I prefer to provide a bearing block
90 for each of these shafts, these bearing
blocks being mounted upon the division plate
a, and each of the bearing block D will have
anannularseat20* formed in its uppersurface
presenting an edgeon which will rest thecone-
bearing 21 that is fixed to the shaft C or C2
The weight of the shaft C will canse the cone
21 to firmly bear against the annular slat
formed in the bloek 20 and will insure a tight
joint at sach point so as to prevent the leak-
age of fluid from the upper compartment of
the main casing into the lower one. This
manner of effecting a tight joint for the ver-
tical rock shafts is a feature of importance as
it has heretofore been found diffienlt to guard
against the leakage through the division plate
@ at the points where the shafts pass through
this plate.

If desired,a weight D?may be placed upon
each shaft in order to more firmly seat the
cone 21 upon the bearing block 20. It will be
observed that the step block D® wherein the
lower end of each of the shafts C and C?is
journaled is perforated to such depth as to
permit the firm seating of the cone 21 upon
the bearing block 20.

Inordertocontrol theadmission and escape
of fluid from the diaphragm chambers A” and
A? 1 prefer to provide the construction and
arrangement of valves, valve seats, and chan-
nels to be next described. Above the hori-
zontal division plate a rise the two sets of
annular plates E and E’, but as these sets are
of like construction, a deseription of one will
answer forboth. The annular space between
the plates E and E’ is divided by the parti-
tions 2, 3, 4 and 5 so as to form the channelse,
e’, e and ¢® (see Fig. 7) and to the top of the
plates E and E’ is fixed the valve seat F. (See
Fig. 6.) The valveseats for each set of plates
E and E’ will be of like construetion. The
valve seat I is provided with a series of in-
duction and discharge ports f, f', f* and f3,
these ports being arranged respectively over
the spaces e, ¢/,¢* and €* beneath them. The
valve seat F isprovided also with the exhaust
ports f° that lead directly into the space
within the ring E’ beneath the valve seat.
The bottom of the space formed within the
ring E’ is closed by a plate E? and from the
compartment thus formed leads a pipe or
channel E* (see Fig. 8) that communicates
through the opening ¢ formed in the division
plate a, with the discharge channel E° that
leads to the discharge pipe Ef outside the main
casing A.

By reference more particularly to Fig. 7 of
the drawings it will be seen that the periph-
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ery of the ring E is provided with the ports
¢%, and €5, these ports serving to conneet the
spaces ¢’ and ¢° respectively with a chamber
K7 that rises above the division plate a about
a portion of the ring E, and in the bottom of
this chamber K’ is fromed a port ¢’ that com-
municates with the channel ¢® that leads
through the ring b’ of the diaphragm B within
the chamber A’ of the main casing. By ref-
erence more particularly to Figs. 2, 3, 7 and
8 of the drawings it will be seen that a like
chamber K8 is formed upon the opposite side
of the vertical division plate ¢/, which cham-
ber I£® communicates by a channel ¢® with the
interior of the diaphragm B’.

Upon the valve seat I is mounted a revo-
luble valve G (see Fig. 5), and through this
valve is formed an admission port g whereby
fluid is admitted from the upper chamber to
the subjacent chamber or diaphragm of the
main casing.

The valve G is pivotally held upon its seat
by a pin ¢’ passing into the valve seat, or in
otherconvenient mannerand is provided with
the exhaust port ¢* and the exhaust cavity g°
that is formed within a raised portion of the
valve, the cavity ¢® communicating at all
times with the exhaust port f3 of the valve
seaft.

It isobvious that asthe valve G is revolved,
the admission and discharge ports g and ¢*
will be brought successively opposite the va-
rious ports f, 1/, &e., of the valve seat F,and
the mechanism whereby the movement of the
valve G is effected will be next described.

The rim of each of the valves G is provided
with a series of cogs or teeth H which will
mesh with the teeth of a gear wheel K thatis
fixed to the lower end of the vertical drive
shaft K’ and it will thus be seen that as the
drive shaft K’ is revolved by mechanism to
be presently described like movement will bé
transmitted to each of the valves G. The
drive shaft K’ has its lower end journaled in
the block ' that rests upon the top plate of the
compartments E” and Ef (see Fig. 2), and the
upper portion of the drive shaftis held bythe
bracket 6, that rises fromn the upper surface
of this plate. To the upper end of the drive
shaft K’ is connected the crank arm % which

passes through aslot formed through the pivot,

pin %%, this pin being retained in proper con-
nection with the erank by means of a threaded
washer &% The upper portion of the pivot
pin k* passes through the ends of the links m
and m/ that connect respectively to the crank
arms M and M’ that are fixed to the upper
ends of the rock shafts C and C2%

From the foregoing desecription the opera-
tion of the construction as thus far defined
will be seen to be as follows, it being assumed
that fluid under pressure (such for example
as illuminating gas) is admitted to the upper
chamber of the easing A through the delivery
pipe AS that leads by the channel A%into the
upper part of the casing. By reference more
particularly to Figs. 2,3,7 and 8of the draw-
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Ings it will be seen that if the parts be in the

position there shown, the fluid will pass
through the delivery port g of the valve G,
thenee through the port f of the valve seat F¥
into the space e between the rings E and E’
beneath the valve seat and thence into the
chamber A’ of the main casing and around
the diaphragm B." As fluid is thus admitted
into the chamber A’ it will force inward the
diaphragm B causing the fluid within the dia-
phragm chamber to pass therefrom (see Fig.
2), by channels €8, port &, the channel or com-
partment E7, thence by port ¢ into the space
¢ (see Fig. 7), thence through port f3 of the
valve seat,through exhaust port g?of the valve
G, through exhaust cavity ¢°, through exhaust

- port /5 of the valve seat and into the exhaust

chamber E? beneath the port f% whence it will
pass by the channel E* (see Kig. 8) to port et
and through this port to channel E5 (see Fig.
1) and thence to the discharge pipe Ef outside
the main casing. Asthe diaphragm B isthus
forced inward in the direction of the arrow
Fig. 2, it will draw inward the arm C’ caus-
ing this arm to rock the vertical shaft C and
the movement of this shaft C will be trans-
mitted by the crank M at its upper end to
the link m and by this link to the erank
arm %* upon the upper end of the shaft K’.
The movement of the shaft K’ will be trans-
mitted by the gear wheel K to the valve G,
causing this valve to revolve in the direction
of the arrow Fig. 3. Fluid will thus continue
to be delivered to the compartment A’ of the
main ecasing outside the diaphragm B until
the valve G has so far moved in the direction
of the arrow Fig. 3 as to bring the delivery
port ¢ of this valve over the blank portion of
the valve seat intermediate the ports fand f.
(See I'ig.6.) Asthe movement of the valve G
continues, the delivery port ¢ will come above

© the port /' of the valve seat I' and the ex-

haust port g? of the valve G will come oppo-
site the port f of the valve seat, and at such
time fluid will pass from the upper part of
the main casing through port g, and through
port f” into space e’ (see Fig. 7), thence into
the chamber EY, thence downward through
port ¢” and channels ¢® (see Fig. 2), into the
interior of the diaphragm chamber B. At

~the same time that fluid is thus passing into
the interior of the diaphragm chamberB, an -

escape of fluid will occur from compartment
A’ through the space e (see Fig. 7), through
port f of valve seat F (see Fig. 2),through ex-
haust port g and exhaust cavity ¢® of valve G
into the annular space beneath the cavity ¢?,
thence by chapnel Ef and through port et
(see Fig. 8), into exhaust channel Ffand dis-
charge pipe ES. As the valve G thus eon-

tinues to revolve the delivery and exhaust
ports of this valve will be brought success-
ively adjacent ports of the valve seat F,
thereby causing the fluid to be delivered and
exhausted alternately to and from the inte-
rior and exterior of the diaphragm B within
the compartment A’ of the main casing; that

is to say, when the delivery port g of the valve
G is opposite the port f? fluid will again pass
through the space e? of the compartment A’,
outside the diaphragm B-and will exhaust
from the interior of the diaphragm chamber
through channels ¢% port €', chamber or pas-
sage K7, space ¢ exhaust port g*and exhaust
cavity g® of valve G, exhaust port /% of the
valve seat and thence downward and outward
in manner above defined. So also when the
delivery port g comes opposite the port 2 of
the valve F, fluid will pass to the interior of
the diaphragm chamber B and will exhaust
from the exterior of this ¢hamber through
the space ¢* (see Fig. 7), exhaust port ¢* and
exhaust cavity ¢° of the valve and thence
downward and outward in manner above de-
fined. : : ,

Inasmuch as the construction and mode of
operation of the valve G’ is the same as that
of the valve G,and asthe arrangement of the
valve seat and parts beneath the same is
identical with that of the parts beneath the
valve G the mode of operation of the valve G’
need not be particularly described. It will
be observed however, that the valve G’ will
be set in such relation to the valve G as to
insure an uninterrupted passage of fluid
through the meter and to insure also a con-
tinuous and uniform movementof the valves.

While I have shown the valves G and G’ as
provided each with a single admission port,
I have shown each of the valve seats as hav-
ing an admission and discharge valve. It is
manifest that the number of ports may be va-
ried although these ports should be so ar-
ranged that there shall be noappreciable time
when fluid is not entering through each of
the valves into either the diaphrvagm or the
chamber outside thereof, since by this means
auniform and steady passageof flnid through
the meter is secured. -

-By reference more particularlyto Figs. 4
and 5 of the drawings it will be seen that the
face of each of the valves is provided with a
series of pockets or depressions ¢® of any de-
sired shape, the purpose of these pockets be-
ing to confine a small part of the fluid which
will act as a lubricant between the valve and
its seat and thus decrease the friction of these
parts. By forming the valve seat with a se-
ries of admission and discharge ports so that
during a single revolution of the valve the
diaphragm may be moved back and forth
more than once, it is obvious that the capac-
ity of the meter is thereby so much increased
and by employing a reducing gear the friction
is materially diminished particularly in large
meters and in such as work underfall capacity
since when such gear isemployed a complete
movement of the diaphragm will impart only
a partial revolution to the valve..
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The movement of the vertical shaft K’ may.

be transmitted to a suitable register inclosed
within a casing A® by any of the well known
forms of mechanism commonly employed for
such purpose, such for example as a worm-
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wheel &° mounted upon the shaft K and en-

gaging with a gear-wheel &7 mounted upon a
shaft /-5 that connects with the register mech-
anism within the casing A’

In order to enable the mechanism within
the top of the main casing to be conveniently
reached for the purpose of adjustment or re-
pairg, T provide the top of the -main easing
with an® opening a° that ‘is closed by a plate
a’, the edges of the plate o being soldered or
otherwise hermetically sealed to the top plate
of the casing ‘abont the opening of - With
this constraction it is only necessary, when it
is desired to gain accessto the interiorof the
main casing for the purpose of -adjusting or
repairing: the mechanism within the upper
part-thereof, to remove the plate a” whieh can
be readily accomplished by passing the: hot
soldering iron around the edges. in order to
melt the solder that ‘unites:the -plate:to the
casing.

It is manifest that the details of construe-
tion above set out- may be varied within wide
limits without departing from the spirit of my
invention -and:to such details therefore I do
not wish the invention-to be-understood as re-
stricted.

Having thus described the invention, what
Iclaim as-new,and desiretosecure by Letters
Patent, is—

1. In a fluid meter the combination with &
main casing and with suitable: diaphragms
contained therein, of  individual - revoluble
valves for controlling the passage of fluid to
and from said diaphragms and: said: casing,
said: valves being provided with gear teeth;
and an interposed driving gear wheel con-
necting said revoluble valves together, sub-
stantlally as described.

2. In a fluid meter the combination w1th a
main casing and with suitable diaphragms
contained therein, of individual revoluble
ralves for controlling the passage of fluid to
and from said diaphragms and said casing,
each of said valves being provided upon its
periphery with gear teeth, and an interposed
driving gear wheel or pinion connecting said
valvestogether and meansfor communicating
motion from each of said diaphragms to said
interposed driving gear wheel, substantially
as described.

3. In a fluid meter the combination with a
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main ‘easing: and ‘with' suitable: diaphragms
contained therein, of ‘individual revoluble
valves for controlling the passage of fluid to 5
and from said diaphragwms:and said casing,
said valves being provided with gear teeth,
and: an:interposed driving wheel connecting
with the gear teeth of said valves, said driv-
ing wheel having a less number of teeth than 6
the gearteeth of the valves whereby areduc-
tion of movement-is effected, substantially as
described.

4. In a:flaid meter the combination with a
main - easing and: with suitable diaphragms 6
contained therein, of individual valve seats,

:one for each of said diaphragms, each of said

valve seats having plural ports eommunicat-
ing with the mterlor of its corresponding dia-
phm"m, and plural ports communicating with 7
the exterior of said diaphragm, revoluble
valves, one for each of said diaphragms for
eontrolling the passage of -fluid through- said

‘ports, each of sald revoluble valves being

provided with gear teeth, an interposed re- -y
ducing gear wheel connécted to' said valves,
a driving shaft conneected to said gear wheel
and: suitable operating mechanism. connect-
ing said drive shaft with the diaphragms, sub-
stantially -as deseribed. 3
5. In-a fluid meter the combination with a
main casing and with suitable diaphragms
contained ‘therein, of individual revoluble
valves for:controlling the passage of fluid,
each of said valves having its periphery pro--8
vided: with gear teeth -and an intermediate
driving gear wheel of ‘smaller diameter than

‘said valve gears and serving to connect said

valves, substantially as described.

6. In a fluid meter the combination with a g
main casing having a horizontal division plate
dividing said casing into upper and lower
compartments, of a vertical shaft extending
through said division plate, and provided
with a cone fixed thereto, a bearing block 20 g
having an annular seat 20* whereon said cone
rests, said seat being larger than the lower
part of said cone to form a pocket around the
cone, substantially as deseribed.

PETER G. VAN WIE.
Witnesses:

FRED GERLACH,
ALBERTA ADAMICK.




