(No Model.) ‘2 Sheets—Shest 1.

J. R. NORFOLK.
- PISTON METER. D
. Patented June 5, 1888,

No. 384,065. /‘,—{g-l

N iy 2
— ' ] ” ‘
—— €5? - e
l=———— = — === =)
e =V 2,2 = ,’
l BRI —— |
—d
2 ....':r: s~ L] -
. 2 er -
HR o~ ' A g \K’4 — 7

A - ey shemy. kbl -—

7%

YA

|

— e e b gy '—-'ﬁ---'-----i--t’

=
T WY T I T T S D T e S ik S .

S

N. PETERS. Photo-Lithographer, Washington, D. C.




(No Model.) ' 2 Sheets—Sheet 2.

J R. NORFOLK

, - PISTON METER. -
No. 384,065, ' - Patented June 5 1888
- - /575/_ 7_ . . .
AN 6

‘ . --"n
Ff/x.

x;yo -

ffofﬁ’ff

,-—.

=
=—\le

'\

22

%

‘mw

m

\\\\ .

§
o
\\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘

Fgﬂ_

| f’

_u.l__.,.,.,_,.,.,

/'_gll

Wi /—:5,555

A/
M %M@_,

N. PETERS, Pholo-Lithographer. Washington, D. .




L

UNITED STATES

PatenT OFFICE,

'JOHN R. NORFOLK, OF BOSTON, MASSACHUSETTS.

~ PISTON

[ TELEET L el - o » ..

METER.

SPECIPICATION forming pért 'qf Let_térs Paten_t No. 384,065, datéd & uné 5,1888.
| Appli_c-ﬂtiun' filed March 8,'188'8.. Seriél No. R66.610. (No model.)

To all whom it maz J COTLCEPTLS

Be it known that I, JoEN R. NORFOLE, a
citizen of the United States residing at Bos-
ton, in the county of Suffolk and State of Mas-
sachusetts have invented certain new and use-
ful Improvements 1n Ifiuid-Meters, of which

- the following isafull, clear, and exact descrip-

1O

tion, reference bemw had to the aceompanymg
dr awmgs making pmtof this spemﬁcatlon in
which—

Figure 1 is a longitudinal sectional eleva-
tion of a fluid-meter CODStl ucted 1n accordance

- with my invention, the direction of the section

15

- the valve-chamber. Fig. 3isa plan view,and
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being indicated by the lines zxandyyof Figs.
2 and 4. Fig. 2 is a plan view of the bottom

cover of the valve chamber, showing the valve-

case, the main-valve seat, and the ports to the
cyhndels and main valve, and the outlet from

Fig. 3"is a transverse vertical section, of the
main valve.  Fig. 4 is a plan view, and Fig.

4’ isavertical section,of the cover of the main-
valve case, the supplemental valve seats, and |

one latch, showmn' the bearings for the latch es,

the ports or openings from the valve-chamber
to the main valve, and from the main valve to
the outlet, and the ports from the valve-cham-
ber to the cylinders. TFig. 5 is a plan view,
and Fig. 5’ a longitudinal vertical section, of
the supplemental valve. Fig. 6 is a pldll of
the under side, and Fig. 6" anelevation,of one
of the latches. Tig. 7 is a trausverse 1t(ertwe'.l
section through the center of the valve cham-

ber and the main-valve ease, the valve-cover,

supplemental v'.;-sa,lvejl and one lateh, the mech-
anism for actuating the registering device,
and the outlet-port. Tig. 8 is a plan view of
the tc)p or cover of the Valve-charhber, par-
tially broken away to show the position in the
valve-chamber of the mechanism for actuating

the registering device. Fig. 9is a plan, and

Fig. 9" an elevation, enlamed of the finger
whlch operates the 1.:1tchet wheel on the spin-
dle which actuates the registering device.
Fig. 10is a plan, and Fig. 10"a side elevation,
enlarged, of the finger-bar which carrics the

finger shown in Fig. 9. Tig.11is a plan, and
Fig. 11’ an elevabwn en]alﬂ’ed of the fixed

cam which operates the ﬁnﬂ*ex by which the

‘50 ratchet-wheel is actuated.

My invention relates to cerfain 1mplov

| ments on that class of meters of the posﬂswe .
displacement type, known as ‘‘single-piston
meters,”’ with a reciprocating movement‘and |
‘in which the main valve is operated by the 53 -
water from the valve-chamberdirectly through
the movement of a supplemental valve which
Is moved by the piston, the movement of the
main valve in my meter being controlled by
latches operated by the Supplemental valve, 60
the latter being actuated by the piston.

‘T'he novelty of my invention consists in the
construction and arrangement of the valves,
valve-case and ports, and the lateches which
control the movement of the main valve, and 63
also in a fixed cam and finger-bar for Opelat
ing the mechanism which actuates the regis-
tering device, as her emaftel more par ticularly
set forth.

The meter herein deseribed, and illustrated 70
in the said drawings, consists of two cylinders,

A A, having a valve- chamber, B, between
them in which is placed the valve mechan-
ism and the mechanism for actuating the reg-
istering device, the cylinders -being each pro- 75
vided at the outer end with a cover, D, and
on the under side with a port or water-way,
H® the valve-chamber and cylinders being
made in a single casting. Within the ey]m-g _
ders A A fits the plston a, consistmg of two 8o
heads connected by a plston -rod, a’. |

The valve-chamber B is eoveled by bwo
plates, E C. The bottom plate, H, to which
the valve mechanism is attached, and in which |
are formed the ports or passages H H, con- 85
necting with the passages or water-ways HE 1n
the cvlmders and the outlet-port G, I term
the ‘““valve- pla,te > The top plate, C I ferm
the *‘cover,’”’ and to this cover is attached the.
mechanism for actuating the registering de- go
vice. This mechanism consists of a packing-
chamber, (?, cast integral with the plate C
and having a packing-nut, T% screwed into
its top, and a spindle, T, which passes through |
this chamber {rom the inside to the outside, 95
the outer end of this spindle ‘being intended
to be connected with the reglstelmw device,
(not shown,) which may be of any suitable or
well-known construction. 'The spindle T is
enlarged near the lower end, forming a collar,” 1co
T, which fits into and rests on the bottom of

| the chamber C?, and to the inner end of thls -
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SR N R =Sp1ndle 1S secmed a 1atehet wheel U I‘ws 7 | S, on its under side, is formed a recess, 25, of |

s sufficient length: and width to extend over both
v of the ports J* K? at one end of the cover O, 70
| and thu& affmd com mumeatmn between them,

iismlly over both of these pmts at one end of; - i
z zthe cover the ﬂmd can pass from one to the o

s :a_s_ ;shc)wn; in ;Iug _6 _w1th_ a. Ilp_or prcgectlon Q, o o S
VV is a cross- ba1, whlch is ﬁrmly attached t0 1 ontheinnersideof its upper end, of the proper- .. .. ..
- wuflbh to cover one of the mclmes 82 on the RARRERERRRREE

?? 5?e@s;;;?e?z;;;;s.thelowerendsof thehanﬂ'ersVVabove the

wage w-lth-aﬂd Gperate the ratchet wheel ftt:s -ant
20 each alternate stroke of the piston. :'free]y in a vert;mal dlrectmn ----- SRR
z;;f@;;;ze;;@z;;?;;?i?fszhevalvecaseIand the valve-plate Earefz ThevalveLls :a,castmg of 'blass or othel- SEREERRERELE
o SEEE two sepalate c&sbmn‘s, the Valve case bemg-se -

r therem It has two central p01ts L2 L2 open BEERERS
r mn top to bottom whlch are of p1 0per 1ength |

I 18 pr‘OVIded with tWO:
25 ports, J K at each end the ports J J being:
ié;e;szééé;;;s;égzgzwopento themmdeofthecase as shown 1n Fig.

o 20 The poris K K are connected togetherby.-
a, passage or water-way (shown dotted in Fig. |
thh opens at G2 into ‘Lhe outle‘b G in the

| for holding a rabber stop, M’ which serves: to o o
regulate or limit the movement of the valve, . =

the width of this stop being varied as deswed_ S
toadjust or vary the length of the movement of 100
Theendsand-the::;;g;;::;;;;;;

pocket or gmove, M extendmw&crosg ea_ch end A
the ports K K and outleb porb G as s'hown 1'n'
Flgi ;71;
R The vah»e plate 'E‘ is 'ﬁrmly bolt'ed 'to the

bottom side of the valve-chamber B.' I'he: ”the'va,lve within 1ts case.
uPper side of the plate E, to whieh the valve-
~case 1 is secured, forms the seat' N for the main: I
~valve I, and this plate I is provided with
ports H, Gr H, and %, the ports G and G* form-
ing the outlet- -port. The ports H H are con- |

proper mdth and dlstance a,palb t_o _allew full o - R
~opening or communication through the water- -
way R in the cover O, and the port I? in the r10j5

valve L with port H in the valve-seat N when

40 tinued to the openings H’ H’' at the ends of

the plate E, and are of the proper size and
form to fit the ports or water-ways H* H* inthe
bottom of and extending to the outer ends of
the cylinders A.

The case I hasa cover, O, of the samelength
and width as the top of the case to which it is

securely bolted, and on the upper side of this

cover O, at 1ts opposite ends, are formed the
supplemental-valve seats O O° each seat hav-
ing two ports, J* K% asseen in Flgs 4 and 4.

When the cover O is bolted to the case I, the
ports J* are open with the ports or openings
J in the ends of the valve-case, and the ports
K? are open with the ports K in the valve-
case, which are open to the outlet G. There
are two openings or water-ways, R R, between
the valve-seats O O% which allow the water to
pass from the valve-chamber B into the valve-

case I. On the upper side of the cover O, be-
tween the water-ways R R, are formed the
bearings P’ for the latches P P, to be herein-

after descrlbed one of the latches P bemcr
shown in Figs. 4 and 4.

- The suPplementalvalve Sis asingle casting,

65 and is provided with two inclines, S* $? on the

upper side for operating the latehes P, as here-
inafter described. At each end of the valve

the valve is at the end of its movement. The
middle bar, I/, extends over the entire length
of the outlet- porb G in the valve-seat N when
the valve L is in the center of its movement.

When the valve is in this position, there is a
small opening on each side of the bar I/ into
the port G in the valve-seat N of plate L, and
an opening of about one-sixteenth of the area
of each of the water-ways R R in the cover O
into the ports 1?17 in the valve L, thus allow-

ing a small passage for the water from the
chamber B through the water-ways R R in
the cover.O, and thlough ports I” I? in the
valve L to the outlet- -port . Theadvantages
secured by this mode of construction of the

valve-case and valve and the arrangement of

the ports are, that there is no pulsation or
water-hammer, as the pressure is equalized on

| each end of the piston when its movement 18

being reversed, and that the parts are dura-
ble, simple, and inexpensive, and operate posi-
tively and correctly under varying pressures

with afull opening or with a very small stream.
The operation of the meter may thus be de-
scribed: Referring to the drawings, the piston
¢ 'is shown near the end of its stroke and mov-
ing in the direction of the arrow 20, the finger-
e | bar X, the supplemental valve S, the latches

[IO
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P, and the main valve 1. being at rest in the has’ covered Ewo- th1rds of the right-hand wa-

posmon shown in Fig. 1. The fluid passes

through the inlet Finto the valve-chamber B,
and thence passes through the ports and pas

sages before described to and from the cylin-

ders A to the outlet G. The supplemental |

valve S is moved by one of the piston-heads

3 "commﬂ‘ into contact therewith when the said

16

N

20

25

.p]StOH head has nearly completed the full

length of its stroke. Inthe position shown in
I‘lg 1 the piston-head on the right-hand side
has not reached the valve S. The port J* on
the left-hand end of the valve-seat O is open
with the chamber B and also with the inside
of the valve-case I, through the port J, which
lies under the port J?, and the port J* on the
right-hand end is closed to the chamber'B and
open through the recess 25 in the end of the
supplemental valve S and the port K* with the
port K into the outlet . This allows the
water to pass from the chamber B to the left-

hand end of the main valve I, and from the

right-hand end of this valve 111t0 the outlet,

thereby causing a difference of pressure on the
ends of the main valve, which difference of
pressure has already moved and holds the
valve L in the position shown in Fig. 1 until

~ the supplemental valve S is forced to the other

30

35

end of the valve seat by the contact therewith

of the piston, which will open the port J? on
the right hand and close port J? on the left
hand to the chamber B, and cause the valve L
to move to the other end of the valve-case,
thereby changing the direction of the curlent
of fluid and caqsmg it to enter the opposite
cylinder and reverse the movement of the pis-

~ton. Thisoperation is repeated ateach recipro-

4o
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cation of the piston. When themain valveisin
the position shown in Fig. 1, the right-hand
port L’in the valve is open, with the water-way
R in the cover O on the right-hand side and
the right-hand port H in the valve-seat N, al-

lowing the water to pass from the chamber B
through the water-way R, the port L% and the
port H into the water- -way H* to the right-

hand cylinder, when it will move the piston
1f the outlet is open. The left-hand port L? of
the valve L is closed to the water: -way R in
the cover O, and open to the port H in the
valve-seat and the outlet-port G, allowing the
water to pass from the left- hmd cylmder
through the water-way H? and port H into the
outlet "G. When the valves are in the posi-

tion shown, the incline S* on the top of the
supplemental valve S is moved away from the
lip Q on the latech P on the right-hand side,

and the latch is lowered, causing the Spl]l‘-Q,2
to extend below the upper surface of the main
valve 1nto the port L as seen in Fig. 1. The

otherincline, 5% 1s moved under thelip Q of the
left-hand latch, and has raised its spur QF out

of the port 17 and above the top of the valve
L. When the supplemental valve 1s being
moved by the piston, and has closed port J?
on the left hand and commenced to open port
J* on the right hand,the main valve will move

towmd the other end of the mlve case until 113 \

ter-way R in the cover O, when it is stopped

-3

by the spur Q*and held until the supplemental 70

valve has fully opened the port J* on the right
hand. At this point the ineline S* will raise
the right-hand latch and free the main valve,
whlch quickly finishes its movement, by reason
of the full pressure of the water belnﬂ' allowed
to act on its right-hand side, and as the valve
S completes its movement it allows the other

lock the main valve on that side, this move-
ment being repeated at each reciproeation of

the piston, the object of #he latches being to

lock the main valve after the latter has moved
a portion of its stroke, and hold it in that po-
sition until both the piston and .the sapple-

mental valve have moved to their full extent,

when the right-hand port J* being fully open,

75

| latch to drop into the left-hand port I?and

80

and the lateh raised to release the main valve,

the water will act with its full force upon said

main valve, causing it to be instantly thrown
over to the opposﬂe side to reverse the diree-

| tion of the current of fluid as required to cause

the piston to move in the opposite direction.

- In Fig. 8 of the drawings, which represents
the mechanism for actuating the registering

g 95

device, the finger-bar X is shown as havin
made the full movement to the right, the finger

'Y, which is pivoted to the finger-bar at X2,
being disengaged from the ratchet-wheel U

and from the offset or fixed cam W’ on the
cross-bar YW. At the end of the cross-bar, to

6o

IOO

the right of the cam W? there is sufficient

space between the ratechet-wheel and the side
of the cross-bar to allow the finger to pass

freely between them. The finger will occupy

this space when it is being moved to the left

‘until the portion Y? of. the finger Y is oppo-

site to the point of the first tooth on the left-

| hand side of the ratchet-wheel. At this point

the. projection Y® on the finger will engage

with the fixed cam W’ and as the movement

to the left 18 continued the cam will foree the
portion Y* of the finger out of ifs former po-
sition into line to engage the tooth of the
ratchet-wheel on the return movement. The
return of the finger-bar to the right will cause
the finger to move the ratchet-wheel around a
distance equal to that between two of its teeth.
Here the finger will leave the tooth and will
be in the position first deseribed. |

What I claim as my mventlon, and desire
to secure by Letters Patent, 1s—

1og

I1C

11§

I20

1. In a fluid-meter, the combmatlon Wlth _

the cylinders A A, reelp1 ocating piston a, and.

the valve-chamber B, of the main valve L, op-
erated by the direct pressure of the ﬂuid

125_:

thereon, the supplemental valve 8, actuated

by the piston, and the latches P P, operated

by the said supplemental valve and adapted o

to control the movement of the main valve,
substantially as and for the purpose set forth.

2. In a fluid-meter, the combination, with
the main valve L, Opera,ted by the direct press-
ure of the fluid, ‘and the pivoted latches P P,

‘adapted to contml the movement of the mam

130
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valve, substantiaily as described, of the sup-
plemental valve S, provided with inclines S°
3%, for operating the latches when the supple:
mental valve is moved by the piston, substan-
tially as described.

3. In a fluid-meter, the combination, with
the eylinders A A, reciprocating piston «, and
the valve chamber B, of the main valve L,
having the ports I’ I’ extending entirely
through it, the valve-plate E, having the ports
H H and outlet-port G, the valve-case I, with

its ports J K, the cover O, with its ports J*

K* and openings or water-ways R R, the sup-
plemental valve S, with its recesses 25 and in-
clines S 8%, and the pivoted latches.-P P, hav-
ing lips or projections @ and spurs or projec-

tions @7, the latter adapted to pass through

the openings R into the ports L? of the main
valve, whereby the movement of the latter 1is
controlled, all co-operating substantiallyin the
manner and for the purpose set forth.

4, In a fluid-meter, the combination, with

the main valve 1, its easing I, and the cover
O, with their ports and water-ways, substan-
tially as described, of the latches P, pivoted
to the cover O and having the lips or projec-

|

4 _ | 384,065

tions Q and spurs or projections Q’, and the
supplemental valve S, adapted, when operated
by the piston, to alternately raise the latches
to release the main valve, whereby the latter
is prevented from completing its movement

until the piston has been moved to its full ex-

tent and the supplemental valve has admitted
the water under full pressure to act upon the
main valve, substantially as and for the pur-
pose set forth.

5. In a flaid-meter, the combination, with
the spindle T and ratchet-wheel U secured

thereto, of the reciprocating finger-bar X, pro-

30

335

vided with a finger, Y, pivoted thereto and 40

adapted to engage with the ratchet-wheel, and
the fixed cam W? on the bar W, for throwing
the finger into engagement with the ratchet-
wheel, all constructed to operate substantially
in the manner and for the purpose set forth.

Witness my hand this 5th day of Mareb, A.
D. 1388,

JOHN R. NORFOLK.

In presence of—
P. BE. TESCHEMACHER,

45
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