(No Model.) 9 Sheets—Sheet 1.
; ‘ J. R. NORFOLK.

PISTON METER.’
No. 384,065. ' Patented June 5, 1888.

- N :: P

W L : /oA Fad K4 . H
gz

/'—/'5’_.3.

Fig-G ] 4 /” [ o
/////

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



(No Model.) 2 Sheets—Sheet 2.

J. R. NORFOLK.
PISTON METER,

No. 384,065, - Patented June 5, 1888.
, g7 |
I'i ’
|l d;,,

o)
i D
I‘E T
I’Q)
. - .. L] ® V
- ”5-5_.’,-; N — = o
. (o}x? '
- / s L i ! T -
5-7- (X7 FIg-10-| ] X |
/‘7“5.11-@ —W—Wé

WiTNESSES.

ADL s
G

Frg_uf M _ W

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




- Unrtep StATES PATENT OFFICE,

JOHN R. .NOR‘FOLK, OF BOSTON, MASSACHUSETTS.

PISTON METER.

'

SPECIFICATION forming part of Letters Patent No. 384,065, dated June 5,1888,
Application filed March 8, 1888, Serial No. 266,610, (No model.)

o all whom it may concern:

_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 ITmprovements in Fiuid-Meters, of which
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the following isafull, clear, and exact descrip-
tion, reference being had to the accompanying
drawings, making partof this specification, in
which—

Figure 1 is a longitudinal sectional eleva-
tion of a fluid-meter constructed in accordance
with my invention, the direction of the section
being indicated by the lines zx and y y of Figs.
2and 4. Fig. 2 isa plan view of the bottom
cover of the valve chamber, showing the valve-
case, the wain-valve seat, and the ports to the
cylinders and main valve, and the outlet from

- the valve-chamber. Fig. 3is a plan view,and
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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 lateh, showing the bearings for the latches,
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. - Fig. 5 is a plan view,
and Fig. 5 a longitudinal vertical section, of
the supplemental valve. Fig. 6 is a plan of
the under side, and Fig. 6’ anelevation,of one
of the latches. TFig. 7 is a trauvsverse vertical
section through the center of the valve cham-
ber and the main-valve case, the valve-cover,
supplemental valve, and one latch, the mech-
anism for actuating the registering device,
and the outlet-port. TFig. 8 is a plan view of
the top or cover of the valve-chamber, par-
tially broken away to show the positionin the
valve-chamber of the mechanism for actuating
the registering device. Fig. 9 is a plan, and
Fig. 9" an eclevation, enlarged, of the finger
which operates the ratchet-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 carries the
finger shown in Fig. 9. Tig.11is a plan, and
Fig. 11" an elevation, enlarged, of the fixed
cam which operates the finger by which the

so ratchet-wheel is actuated. .

My invention relates to cerfain improve-

ments on that class of meters of the positive
displacement type, known as ‘‘single-piston
meters,”’ with a reciprocating movement, and
in which the main valve is operated by the
water from the valve-chamberdireetly 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,
the latter being actnated by the piston.

The novelty of my invention consists in the
construction and arrangement of the valves,
valve-case and ports, and the latches which
control the movement of the main valve, and
also in a fixed cam and finger-bar for operat-
ing the mechanism which actuates the regis-
tering device, as hereinafter more partienlarly
set forth. : )

The meter herein deseribed, and illustrated
in the said drawings, counsists 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-
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 cylin-
ders A A fits the piston «, consisting of two
heads connected by a piston-rod, ¢ :

The valve-chamber B is covered by two
plates, E C. The bottom plate, E, to which
the valve mechanism is attached, and in which
are formed the ports or passages H H, con-
necting with the passages or water-ways H*in
the eylinders, and the outlet-port G, I term
the “valve-plate.”” The top plate, C, I ferm
the ““cover,”” and to this cover is attached the
mechanism for actuating the registering de-
vice. This mechanism consists of a packing-
chamber, C°, cast integral with the plate C
and having a packing-nut, T% screwed info
its top, and a spindle, T, which passes through

‘this chamber from the inside to the outside,

the outer end of this spindle -being intended
to be connected with the registering device,
(not shown,) which may be of any suitable or
well-known construction.
enlarged near the lower end, forming a collar,’
T® which fits into and rests on the bottom of
the chamber (7, and to the inner end of this
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spindle is secured a ratchet-wheel, U, Figs. 7
and 8; having teeth on:its edge.

V Vare two hangers secured to'and depend-
ing from the cover: C. : Through the lower
ends of these hangers slides the finger-bar X,
to which is attached a finger, Y, Iigs. 7 and
8, which: operates: the: ratchet-wheel U, :said
finger- having a projeetion, Y? on the upper
side of its working end, which engages with
the teeth: of the ratchet-wheel. e

W is a cross-bar, which ig firmly attached to
the lower ends of the hangers V. 'V above the
finger-bar X. ‘Thesideof this cross-barnearest
the ratehet-wheel is provided with an incline
or offset, ' W?, Figs. 8 and 11, at the proper
pointto movethe finger Y as the latter is car-
ried over it by the movement of the bar X, by
which eonstruction: the finger is caused to en-
gage ‘with and operate the ratchet-wheel ab
each alternate stroke of the piston.

The:valve-case I and ithe valve-plate E are
two: separate castings, the valve-case being se:
cured to the plate by means of screws or sol-
der.”  The valve-case I is provided with two
ports, J K, at each: end, the ports J J being
open to the insideof the case, as shown in Fig.
2.  The ports KK are connected together by
a passage or water-way (shown dotted in Fig.
2) which opens at G? into: the outlet G in the
valve-plate, making aicontinuous epening of
the ports K K and outlet-port G, as shown in
Fig. 7.

The' valve-plate B is firmly bolted: to: the
bottom side of the valve-chamber B. ' The
upper side of the plate E, to which the valve-
case I is secured, forms the seat: N for the main
valve I, and this plate B is provided with
ports H, G, H, and G*, the ports G and G* form-
ing the outlet-port. The ports H H are con-
tinued to the openings H’ H’ at the ends of
the plate E, and are of the proper size and
form to fit the portsor water-ways H* H* inthe
bottom of and extending to the ounter ends of
the cylinders A. ‘

The case 1 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 its opposite ends, are formed the
supplemental-valve seats O? O% each seat hav-
ing two ports, J* K? asseen in Figs. 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 Binto 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 described, one of the latches P being
shown in Figs. 4 and 4. _

"~ The supplemental valve Sis a single casting,
and is provided with two inclines, S* 8% on the
upper side for operating the latches P, as here-

inafter described. At each end of the valve

8, on:its under side, is formed a recess, 25, of
sufficient length and width to extend over both
of the ports J* K* at 'one ‘end  of the cover O,
and thus afford communication between them,
80 that when one of theserecesses: 25 is. cen-
trally over both of these ports at.one end of
the cover the fluid.can pass from one to the
other.: ' .

Each of the latches P is made substantially
as shown in Fig. 6, with a lip or projection,Q,
ontheinnersideofiits upper end, of the proper
width to. cover one of the inclines S* on the
supplemental valve when the lateh is in place,
and a spur or projeetion, QF, on the under side,
of the proper form and length to extend
through and below and partially fill the water-
way R in the cover O-when the latch is down.
These latches are journaled in the upper side
of theieover O inthe bearings P’ P¥, and move
freely in a vertieal direetion.

The valve Lis a casting of brass: or other
suitable material, and is of the proper size and
form to fit the valve case Iso asto moveeasily
therein. - It has two central ports, I L? open
from top to bottom,which are of proper:length
to correspond with the: ports H G H 'in the
valve-seat N of the plate E, and the water-ways
R R in the valve-cover O. . The valve L has a
pocketor groove, M,extending acrosseach end,
for holding a rubber stop, M/, which serves to
regulate or limit the; movement of the valve,
the width of this stop being varied as desired
to adjust or vary the length of the movement of
the valve within its case. :The ends and the
middle bar, I/, of the valve L. must be of the
proper width and distance apart to allow full
opening or communication through the water-
way R in the cover O, and the port L? in the
valve L with port H in the valve-seat N when
the valve is at the end of its movement. The
middle bar, I/, extends over the entire length
of the outlet-port 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 B, 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 171’ 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 eover.O, and through ports I’ I in the
valve L to the outlet-port G. 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 is
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 witha 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-
bar X, the supplemental valve S, the latches
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P, and the main valve I being at rest in the
position shown in Fig. 1. The fluid passes
through the inlet F into the valve-chamber B,
and thence passes through the ports and pas-
sages before described to and from the eylin-
ders A to the outlet G. The supplemental
valve S is moved by one of the piston-heads
coming into contact therewith when the said
piston-head has nearly completed the full
length of its stroke. Inthe position shownin
Fig. 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
supplémental 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 L, and from the
right-hand end of this valve into 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
thesupplemental valve S is forced to the other

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 current
of fluid and causing it to enter the opposite
cylinder and reverse the movement of the pis-
ton. Thisoperation is repeated at each recipro-
cation of thepiston. 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
if 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-hand cylinder
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 latch P on the right-hand side,
and the latch is lowered, causing the spur Q?
to extend below the upper surface of the main
valve into the port I’ as seen in Fig. 1. The
other incline,S is moved under thelip Q of the
left-hand latch, and has raised its spur Q® out
of the port I and above the lop of the valve
L. 'When the supplemental valve is 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
toward the other end of the valve-case until it

has’covered two-thirds of the right-hand wa-
ter-way R in the cover O, when it is stopped
by the spur Q’,and held until the supplemental
valve has fully opened the port J* on the right
hand. At this point the ineline §* will raise
the right-hand latch and free the main valve,
which quickly finishes its movement, by reason
of the full pressure of the water being allowed
to act on its right-hand side, and as the valve
S completes its movement it allows the other
latch to drop into the left-hand port L? and
lock the main valve on that side, this move-
ment being repeated at each reciprocation of
the piston, the object of the 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 supple-
mental valve have moved to their full extent,
when the right-hand port J% being fully open,
and the latch raised to release the main valve,
the water will act with its full foree upon said
main valve, causing it to be instantly thrown
over to the opposite side to reverse the direc-
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
device, the finger-bar X is shown as having
made the full movement to the right, the finger
Y, which is pivoted to the finger-bar at X7,
being disengaged from the ratchet-wheel U
and from the offset or fixed cam W* on the
cross-bar W. At the end of the cross-bar, to
the right of the cam W? there is sufficient
space between the ratchet-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 is continued the cam will force the
portion Y* of the finger out of its 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 invention, and desire
to secure by Letters Patent, is— :

1. In a fluid-meter, the combination, with
the eylinders A A, reciprocating piston «, and
the valve-chamber B, of the main valve L, op-
erated by the direct pressure of the fluid
thereon, the supplemental valve 8, actuated
by the piston, and the latches P P, operated
by the said supplemental valve and -adapted
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, operated by the direct press-
ure of the fluid, and the pivoted latches P P,
adapted to control the movement of the main
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valve, snbstantiaily as described, of the sup-
plemental valve S, provided with inclines S°
¢, for operating the latches when the supple:
mental valve is moved by the piston, substan-
tially as described.

3. In a flaid-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 B R, the sup-
plemental valve S, with its recesses 25 and in-
clines §° §, and the pivoted latches.P P, hav-
ing lips or projections @ and spurs or projec-
tions Q°, the latter adapted to pass through
the openings R into the ports I? of the main
valve, whereby the movement of the latter is
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 casing I, and the cover
O, with their ports and water-ways, substan-
tially as deseribed, of the latches P, pivoted
to the cover O and having the lips or projec-

tions Q and spurs or projections QY 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 fluid-meter, the combination, with
the spindle T and ratchet-wheel U secured
thereto, of the reciprocating finger-bar X, pro-
vided with a finger, Y, pivoted thereto and
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 Mareh, A.
D. 1888,

JOHN R. NORFOLK.

In presence of—
P. B. TESCHEMACHER,
H. W. AIKEN.
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