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1o all whom it may concerm: - | the other of the piston and cause its rise and
Be 1t known that I, JoEN THOMSON, a citi- | fall. | . - |
zen of the United States, and a resident of the 1o avold complicated core-work and nice
city of Brooklyn, county of Kings, and State | machine-work within the cap - plece 2, the 53
5 of New York, have invented certain new and main ingress and egresssluices @ b are formed
useful improvements in Fluid-Meters,of which - cqually by the cylinder and by thesluice-ring
the following is a speecification. 4, the closure of the sluices being effected by
My invention relates to that class of water- | the contact of she tapered faces 56 at an an-
meters inwhich a vibrating diaphragmor pis- | gle. This angle of contact is made as obtuse 60
to - ton shifts a valve to direet the in-currentfirst | as possible, as shown, which permits the use
to one side and then to the other of the pis- | of and the more convenient insertion of thin
ton; and my invention consists in certain im- | pieees of packing between the surfaces of the:
provements in the constructions of the parts | sluice- ring and cylinder, when, by fording
intended to secure greater simplicity of con- | the sluice-ring down snugly by means of the 65
15 straction and certainty of operation. retalving-serews 9, Fig. 4, first, the required
in the drawings, Figure 1 is a central verti- | degree of closure is obtained, and, second, in
calsection through theingressandegressopen- | view of the sald obtuse angles, the packing.
1ngs of the cylinder, the sluice-ring, valve- | is not materially shifted by the sliding aetion
.ﬂhﬂm'ﬁ}ﬁr’.,ﬂl’ifi‘.m]__ntew-..- F4g 2 horizontalsee-of the surfases foread-to-eontact.  Thus any 7‘.}
20 tlon online B of Fig. 1 as viewed from above. 1naceuracy in the metal surfaces will not ma- =~
Hig. 31s a central vertical section on line C, ex- terially affect the perfection of the joint. In
posing the intermediate water-ways in cylin- | the sdine manner a close joint between the
der, sluice-ring, and valve-chamber. Fig. 4isa’| valve-case 10 and slulce-ring is secured; but
plan ofthe upper eylinder as viewed from be- | in this instance the contiguous faces 11 11° 5¢
*5 low, with the sluice-ring and vaive-chamber | are simply formed like a wedge, the angles of
in position. Fig. 5 is a side elevation of | both being equal and even more obtuse than
vaive-chamber and valve. Fig. 6 is a front | those of the sluice-ring and cylinder. A piece
elevafion of valve-actnating apparatus withq of packing cutto the shape of the facesaround
valve in longitudinal section snd one side of | the ports 1s secured or simply laid in position, 8o
30 valve-chamber removed. Tig. 7 is a central | and the valve-casing is secured by the clamps
aorizontal section of valve and valve-chamber. | 12 and serews 13.  In this wise the joint can
The wvalve-casing counsists of the body or | be perfectly made with but little fitting, and
cap piece 2, the bottom piece, 1, and a re- | the paris can be readily separated, and be
movable chamber or sluice-ring 4. | placed accurately in position, and can be ad- 8s
35 1he cap or body 2 is constructed to form justed endwise or laterally, as will be ap-
with the sluice-ring a curved inlet-channel, | prehended, across the ports by varying the
a, communicating centrally with aninlet-port, | thickness of the packing on either end. It
¢, and a curved ouilet-channel commuunicating |-will be apprehended that the said joints are
centrally with an outlet-port, ¢, and with ver- | not reguired to withstand the total pressure go
40 tical channels ¥ z 2t the opposite sides. with | of the fluid like the cylinder, bat the differ-.
their upper ends between short partitions 7 7. enee of pressure only between the ingressand .
_The sluice-ring 4 is constructed to form said | egress chambers within the meter. . .
channels a O with the body portion, and has |  The valve 14 embodies the principles of &
. partitions 8 3, constituting prolongations of | slide-valve and piston-valve, and is so formed 95
45 the partitions 7 7, and between the inner ends | and arranged that in action it will be in per-
of the partitions 8 8, on opposite sides, fits a | fect equilibrinm, under counstant or different
valve-casing, 10. | B static pressures,and under direct and reaction-
below the sluice-ring is a flexible dia- | ary effects of currents of either low or high =
~ phragm or piston, 58, which ig connected with velocity. The movements of the valve are ef- 160
50 devices, as fully deseribed hereinafter, to shift fected from those of the diaphragm 58, as will =~

the valve to direct the inflow to one side or

| -

be hereinafter fully described.
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- Asshown in the figures, the valve properis | roreed, and would therefore retranSmip il
simply 2 square or oblong frame of uniforma | effect equally in all directions apen Lhe mass -
- thickness placed transversely a¢ross the valve- | of 14u1g; hence its reaction upon the face 28, 70
" casing and within the valve-chamber. o Hig. 6, would be practieally counteracted by

5 The operatior and construction of the valvs | the indivect action through the fluid upon the
~will be best understood by referring to igs. | face 25. In actual practice, however, it ig
o and. 6. Thevalve is supported on a narrow required that the mechanism of the instra-
longitudinal bearing, 15, ab the lower portion | ment be placed in the minimum of space, in 73

- of the valve-chamber, and is fitted to move eonsequence of whieh the efffuent current will

io ftreely within its recess, but sufficiently close only partially expend {he force due to its ve-

. teremain packed under any excess of pressure | locity upon the greater volume of finid in
within the meter at any point. “When the | which it is projected, and will pass through
valve is in the pesition shown, the ingress | the said volvme of Suid and expend the re- 8o
current passes through the channel 24 and the | sidual of its foree upon the confining-walls of

15 port191ntothe chamber above the diaphragm, | the meter. Consequentl y the direct action of
the port 20 being closed by the forward end or the current being only parfially-expended up-
section 28 of the valve, port 21 being aiso | on the fluid in which the valve is suspended,
¢losed by the back end or extension, 25. The | it can only return to the face 25 that vortion 85
€gress currentv -meantime is  being foreed | which will have been taken up by the main

20 through the intermediate sluice or channel,22, | body of fluid, while the reaction of that DOT-
through port 23, and thence out throughsluice | tion of the force expended u pon the rigid wall
24, as shown by the arrows. Both the outer | will be entirely retiirned to the face 24 of the
surfaces of the ends of the valve are exposed | valve, To this extent, then, the vaive, and go
to the ingress pressure, and both the inner any valve under like conditions, whether in .~

25 surfiaeces of the ends are exposed to the egress | liquid or gas, will be ouf of balance, and will

- pressurce.  Whatever the difference of press- | require a varying expenditure of power to.
are may be, it will clearly be without effect | shifs its position, or in a rabic directly as the
upon the valve if the latter is strong enough velocity of the current, 1 obviate this diff- 93
to bear it—that is, there will be no effect fromn culty by attaching to or forming as 2 vart of

3o any difference of pressure tending either to | the valve thie counter-pressure plates 22 30,
holu the valve or to shift it. It is also clear tgs. 4 and 7, by whieh it wiil “e seen that-
that as the faces or edges of the valve which | the currents waich pass the oute faces, 25 26,
close the portsare under the equal effeet of the | are caused to acs and react withii the limits 100
direct eurrents.through the valve-echamber, | of the valve itself, and henee, regardiess of

35 thevalvewilloperate without friction or abra- | their velocity, will preduece.ne etfecs upon the:
sion upon the portions of the channels between | valve thas in any way can assist or retard its
which it slides and which it is intended to | movement, The importance of thus. elimi- .
close. 1t has been found that when the dif- nating each and all causes which can produnee 105
ference of pressure is but slight the valve may. | ander any conditionof flow or pressure, singly

40 be fitted very loosely and the meter yet oper- | or in combination, a deterrent or accelerative
ate with satisfactory resalls, the film of fluid | effect upon the movement of the valve is that
surronnding the valve belng maintained by the | I am thereby enabled to perfectly balance the
capiilary attraction of the contiguous surfaces, | valve against variations of pressure or flow, 110
the valve being thus frictionless and water- | and to use diaphragm of very thin or elastic.

45 packed, and without metal contact, except on | material, and yet obtain practically-uniform
ity bearing at the bottom. It will further- displacement of volume under all rates and

more be obscrved that the pressure on fhe in- conditions of flow and operation,

her faces of the valve ends will also be in bal- The vaive is also of the most simple char- 11 5
ance with respect to the direct and reactlonary | acter, easily made and fitted.
50 effeet ducto the ehange of direction of the eup- The counter-pressure plates 29 30 need not

vent from the intermediate to the egress sluice, | necessarily be planed or ground.on theirsides, -
Or vice versa, as its direct action and reaction | Thervefore theso surfacesare preferably formed |
Is upon equal arcas of and borne by and be- | slightly beneath the main surfaces of the 120
Lween the ports of thevalveitself.  Upon the vilve, which aet to close the ports. I

55 culer faces of the valve ends, however, the re- A rock-shait, 36, turns in bearings in stand- -
actiondary eliect die to the changed direction 1 ards YoYU, und carries8 a eross-arm,; 35, 10 The
of the ingress and egress currents is different, | ends of which are journaled the inner ends of-

N Fige 6 L have purposeiy omitted to illus: | rods 37, the cuter ends of the latter sliding in 125
trate one of the more important features of my | openings in brackets 83,. . |

60 Improved valve the hetter to demonstrate the The valve is aciuated by taggle-springs.:ﬂ
prineiple involved in the portion to be now | 32, which are coiled on the rods o7, and upon
(leseribed. ' | being drawn to either side slightly beyond.

Presuming that thevalve-ehamberand valve | their dead- enter line P actthrough the arms 130
were suspended and operated in o vessel of o, carried by the rock-shaft 56, directly upon
5 Infinite extent, the dircet effeet of e egress | a tooth er extension, o4, on the valve., The
carrent would be entively expended upon the Caction of the arms and springs is so timed
preater volume of fluid in which it waus heing |orelatively that the valve is put 1nte motion
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by the direct action of the piston slightly .in
advance of themovement of thesprings. Thus

‘the springs are not required to overcome the
-entire inertia of the valve, but take it at the

A

! ]

partially or totally inoperative the other would

!
A

1l
[

speed at which the pision is moving. This.|

aiso prevents stoppage by obstruetion of for-
eign matier. When both springs are opera-
tive, their thrust upon the journal is balanced;
but even in the event of one spring beeoming

gtill act to properly operate the valve. ' The

action of the spriugs arranged in this way is

.:8l8¢ very prompt as goon as the dead-center

s

18 passed, as it will be seen that each acts in

the are of a circle instead of at 2 tandent

- -thereto, as in other devices. - :

Upon the end of each rod 37 is a connect-
Ing-block, 38, and also a sliding and bearing

~block, 39, between which is. the spiral spring

20

23

o4. This form of spring is capable of being
very thoroughly tested before use, and it is
durable, and will remain for a Iong timein an
operative condition. | o

The compression of the springs and start of

the valve are effected from the diaphragm

- through the segment-gear 40, fast to the shaft

3§

ton or dlaphragm 58.

56, wnich meshes with a rack, 41, sliding on

the guide-rods 42. From the rack projects a
pin, 43, and which enters a slot in the piston-
rod 45, which is directly connected to the pis-
The advantage of this
arrangement over an ordinary lever-connec-
t1om is that the connection with the piston is

. direck, and that the acbrating-springs may be.

elevated without eorrespondingly increasing

“the piston - rod and height: of the eylinder,

‘the connection with the rack being low down,

" Bigher.

40

- and ‘arrangement of actuating mechanism is |

45

" 46 47, and also of 48 49, slight
ares of tiag ingress-pipe.
- Hig.

while g lever would réquire o be central and

A further advantage of this form of valve
the avoidance of “ water-hammer’” or pulsa-
tion in the pipe during the flow or at the re-
versal of the current through the meter. .
. Thae combined area of the sluices or ports
ly exceeds the
in the ilustration,

7, the thickness of the valve is shown as

-alitéle less than half of the width of the ports

50. . )
.+ mediately the valve is started both the in-

past which it travels. I6 will be seen thatim-

gress and egress currents are being ent off in

' ‘1ike and equalextent, and that when the valve

~~will bave reached the positi
55

on indicated by
dotted outlines 50 the current through the in-

Citermediate sluice and the cylinder of the me-
-ter will have been correspondingly reduced
- ‘Imvelocity. The valve, continuing its transit,

| '60

opens the ports previously closed; but the full
velocity of the current will ‘not be resumed
until the valve will have reached its reverse
position (indicated by dotted lines 51) in con-
sequence of the valve closing a portion of the

arearequired for passing & full volume of fluid.

Therefore, although the described action of
the valve is performed with great rapidity, its
actlon 1s yet a cumulative one, and a certain

| I form the cones 54 55 with

.

I extent of time is aliowed in which o smoothly
effect the expenditure of enegry required to re-
verse.the current through the intermediate
 sluices, water-ways, and eylinder. ’
The movement of the valve is lifhited by the.
8tops « x on the bearing-piece 15, and the ae-
tion of the-arms 33 and springs is limited by |
the stop-pin 44, as shown. | 75
-1t will be apprehended that by forming the
valve-sectionstoeqgunalinthicknessthe breadth
of the sluices a complete stoppage of the
How would be effected ab each reversal of the
valve, and that the meter would thus be mathe-
matically exact in the sum of its displace-
ments; but this has not been found necessary
in practiee, and as the form described requires
less movement to effect a full reversal, and as
it reduces pulsations, it- is preferable. This
form also presents another advantage, in that
.an obstruction which would prevent thevalve
from fully reaching its proper position would -
not thereby render the instrument totally
inoperative, as the ports being open on
the proper side the piston would operate
at a less rate of speed until the valve was
again shifted and the obstruction liberated.
It1sevident that the counter-pressure plates
may be advantageously applied to any or all
otthe various valvesystemns,and that the pres-
ent form of valve might be considerably modi-
fied without departing from the prineiple of
1ts action, ‘as it might be wedge-shaped, cir-
cular, as a piston, vibrating, or rotary valve. 100
| _Theadvantage of forming the valve-casing =
In two portions is that each half may thus be
cast without coring to form the sluices, and as
each face is a counterpart of the others they
are made by a like means. The fitting of the 103
valve 1s effected by extension or reduction of |
the joint between the flanges at 52. | -
It will be observed that the disposition of
the entire valve-actuating apparatus (as also
the register-conneections, which are not shown 110
In the figures) is ubove the valve and the ports
of the chamber; hence they are in ‘“‘dead-wa-
ter,’”” and not so liable to disarrangement as
when otherwise disposed. B :
Inconstructing the diaphragm 58,itis formed 1 15
as a frustum of a cone. By forming the
pressure-cones 5% 55 slightly carved inward in
cross-section, as shown at points 56, the dia-
phragm is caused to .roll upon them and op-
erate with much greater perfection than when' 120
cauge¢ to bear on a straight or oppositely
g .
curved seetion. Talso extend the cones above
and over the piston, as at 57, thus completely
enveloping the diaphragm, sothat any deposit-
of foreign matter will be sustained upon the 125
metal portion of the piston 58, or around the
annular space 59 between the cone and the cyl-
1nder. o - - S
L0 secure the outer edge of the diaphragm,
parallel vertical 130
Hanges 6061, turned outwardly, with sufficient
space between them to take and clamp the dia-
phragmsnogly. Anannular recess,62,1sformed

70

"80 .

!

ale,

95

in the upper ¢cylindérof such depth as t6 bring



10

t5

the cuter surface, as 63, fush with or alight-
ly below the. face of the flange. The breadth
of the flange of the lower cylinder issuch that
1t 1aps the flange of the cones.

Imserting any suitable plastic or yielding pack-
Ing material between the flanges of the cylin-
ders, and wide enough to iap the flange of the
cones, the diaphragm and.cones wiil be se-
curely held in position without an injurious

degree of compression upon the diaphragm,

and this alse inzures a water- tight joint be-
tween the two eylinders.

ml {3] aii Bl - . ~ '

1. The casing with beveled faces and inter-
inediate depressions, and the sluice-ring with
corresponding faces and intermediate depres-

~ 81ons, the said depressions, when the ring is

b
-

In position, equally and jointly
series of water sluices or
tially as deseribed. - -

2. The casing having inlet and ontlet DOTiE,
and partitions 7, and channels Yz, in combi-

constitutiag a
channels, substau-

“nation with a detachable sluice-ring carrying

30

35

40

partitions 8, and a detachable valve-casing
provided with a valve
ilng between the partitions 8, substantially as
deseribed, ‘ | |

3. Thecap-pieee 2, having upper and lower

bearing surfaces and faces or partitions,H 6, at
an obtuse angle eonnecting the said surtaces,

-and thereby forming intermediate aepressions,

and thesloice-ring having correspomding bear-
Ing-siarfaces and partitions at u like olituse an-
gle, and intermediale depressions, substan-
t1ally 2s deseribed. - |

4. The sluice-ring having faces at an obtuse

angle, and detachable valve-casing fitting be-
tween said faces, and with bearings corre-
snonding thereto, substantially as described,
2. 'hecombination of the casing having op-
posite inlet and outlet passages, ¢ &, and chan-
nels ¢ 2, and partitions § 8, substantially as

~ deseribed,anda detachable val ve-easing earry-

45

Ing & valve, and provided witha centril chan-
nel, 22, and side chanunels, 2%, substantiaily as

- 8pecified,

6. The valve stiding across o casing having |

a ceniral and side channels and consisting of
% rectangular frame, substantially as de-

scribed,

~ 4. The valve-casing nrovided with central
and side channels and with side ports, 18 21,
and transverse valve - 8eat, in combination

- With a frame-valve and valve-actuating pis-
55,

von-roG, substantially as described . |
- &"‘Tﬂ%'"ﬁralve-wsing naving ceniral and side

channels and lateral ports, in combination

L With a frame-valve the ends of which are less

- in thickness
‘nels, for the

e purpose.speeified.
9. The combination, with the valve of a

- Water-meter, of plates supported thereby, ar-

ranged to counterbalance the effect of water-

currents upon the ends of the valve, substan-
tially as described. | | ~

Therefore by

rock-shaft 36, its arm

and ehannels, and fit-

thanthe width of the side"chan-

4 | 815,927 B -

10, The ecombination of the caging, ports,
channels, piston; and valve crosging and £0a-
trolling the ports and provided with 2rms

carrying plates 29 30, for the purpose set forth..

11, The valve supported by a narrow longi-

| tudinal bearing, subsiantially as deseribed.
12, T'ne valve-casing in two parts, with ap

intermediate valve supported by 2 narrow
strip clamped between sald parts, sulstantislly
as deseribed. L
13. The combination, with a sliding valve,
of a rock-shaft provided with arms operating

‘ . . - - '-'I"lr - : . . ' A f' o . 1": H . ) ¥ 5.
an-Hne Telve,end with - arme - oorhoated o vadn.

On ODPOsuE B10EE, 8Xiended through vibranng

| bearings, and with springs arranged on the
sald rods to be compressed as the connecting-
points of the rods approach s line drawn

through theaxis of the shaift and said vibrating

| bearings, the said spfings acting against each

other,and thereby balancing their thrust upon.

' the rock-shaft, substantially as deseribed.

14. The combinatien of the sliding valve,
53, rods connected to
sald arm on opposite sides and sliding in bear-
ings of vibratiog brackets 93, and springs io-

terposed between the brackets and bearings

on the rods, substantially ag described, the ar-

rangemeni and constroction being such thak
the valve is positively started by the direct
action of the piston before the springs are ear-
ried beyond their dead-center,substantially ag
deseribed. - - >

15, Whe combination of the sliding valve,
diaphragm, rock - shaft ecarrying arms ar-
ranged to raake contact with said valve, an
arm on the rock-shaft connected to rods slid-
Ing in statignary bearings at the outer ends,
springs around said rods, and connections be-

tween the piston and rock-shaft, substantially

25 deseribed, | |

16. The combination of the piston, piston-
rod, guided rack conneeted with the rod, rock-
shaft, and toothed pinion thereon gearing with
the rack, and the spring or springs directly
connecied to the said toothed pinien, substan-
tiafly as deseribed. |

17. The diaphragm and piston, combined
with pressure-cones detachable from the case,

arrangedabove and below the sameand curved

inward, sabstantially as and for the purpose
set forth., o |

18. The cones combined with the flexible
diaphragm and provided +with upturned
flanges adapted to 4 recess in the easing, sub-
stantially as described. . -

Ay, auc cones with inturned fienges av their
inner edges and combined with the Aexible

‘diaphragm, as and for'the purpoge set forth.
in testimony whereof I have signed myname.

tothis specificationin the presence of two sub-
sCcribing witnesses, - S
' JOHN THOMSON.
- Witnesses: | R
L. H. EssEx,
JAS. . CoorER.
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