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Specification forming part of Letters Patent No. 103,509, dated May 24, 1870. 

To do Z// ev/bomu iti invaz// concern : 
Be it known that I, HENRY C. SERGEANT, 

of Newark, in the county of Essex and State 
of New Jersey, have invented a new and use 
ful Improvement in Fluid-Meters, of which 
the following is a full, clear, and exact de 
scription, reference being had to the accom 
panying drawings, forming part of this speci 
fication, and in which 

Figure i represents a top view or plan of 
my improved meter; Fig. 2, a vertical longi 
tudinal section taken as indicated by the line 
ac ac in Fig. 1; Fig. 3, an under view of one of 
the pistons that also operate as valves. Fig. 
4 is an under view of the meter, with its bot 
tom and end covers removed; Fig. 5, an inside 
face view of the bottom cover; Fig. 6, a cen 
tral vertical section through the meter; Fig. 
7, a longitudinal view of the bar by which mo 
tion is communicated to the indicator, and 
which serves to keep the pistons in position; 
and Figs. 8, 9, 10, and 11, views of details con 
nected with said bar. 
Similar letters of reference indicate corre 

sponding parts. 
In my improved meter, which, while appli 

cable to measuring various fluids, it will suf. 
fice here to describe as a water-meter, two in 
dependent pistons are used, and the same ar 
ranged to reciprocate in horizontal cylinders 
or measuring-chambers, preferably placed side 
by side. These pistons, in addition to their 
function as moving diaphragms to make their 
cylinders measuring-chambers, also operate 
as valves, the one to the other, respectively, 
and so that they serve to control, without the aid 
of additional valves or gear to make them op 
erate in unison, the ingress and egress of wa 
ter to or from each other at opposite ends al 
ternately. Said pistons are of elongated form 
and made hollow with closed ends, and the 
water, at its full pressure, is passed into the 
meter through said pistons, so as to fill them 
and keep them constantly supplied or filled 
with water. Thus the interiors of the pistons 
are made receivers, instead of the measuring 
chambers, as where the supply is admitted di 
rect to the latter, for any samd or sediment 
which may be in the water. These pistons are 
provided at their bottoms with opposite end 
passages and with a central or intermediate 

f of the cylinder A. 

exhaust-cavity for operation in connection 
with fixed passages and ports made in the bot 
tom of the meter and in a cover to said bot 
tom; also, with upper inlet and lower outlet. 
branches or pipes, whereby not only is the 
necessary reciprocating and automatic action 
secured to the pistons, but all the Water is re 
ceived above and passes out from below, and 
all lodgment of grit or sediment within the cyl 
inders to cut them and the pistonsis prevented; 
likewise an upward pressure thrown upon the 
pistons to assist in balancing them, and which 
may be perfectly secured or more closely 
reached by apertures made in the top portions 
of the peripheries of the pistons and working 
under cover of the cylinders. The motion of 
the indicator or registering mechanisms as de 
rived from the pistons, or one of them, is ob 
tained by a bar or lever arranged to pass 
through side passages in the pistons, by which 
the wateris supplied to their interior, whereby 
not only is said lever made to operate a spin 
dle or arbor by which motion is communicated 
to the registering mechanism, but it also serves 
to keep the pistons in position or from turn 
ing out of line with the fixed ports or pas 
Sages. 
În the accompanying drawings, A. A rep 

resent two horizontal cylinders arranged side 
side and provided with end covers, B B. 
The extreme ends of these cylinders are en 
larged, as at at a', to establish clearance from 
the cylinders of any sand or sediment that may 
temporarily find its way thereto. Said cylin 
ders are made to communicate ator neartheir 
centers by an opening, b, and are supplied 
with water through the pistons, as hereinafter 
described, by an upper inlet pipe or branch, 
C, and the discharge established through a bot 
tom or lower branch, D. The cylinder Ahas 
an elongated side passage, c, in communica 
tion with the inlet branch C, and both cylin 
ders A A are provided at their bottoms with 
opposite end passages, d ddd, and interme 
diate ports or passages, eff' eff. The end 
passages did of the one cylinder, A, connect 
by oblique passages of g, made in the bottom 
of the meter, with the intermediate ports, f' 

The central interme 
diate ports, ee', of the two cylinders are in 
communication with a general passage, h, in 



Said bottom, which passage is in direct con 
nection with the exhaust branch. D. The end 
passages did of the cylinder A connect, re 
spectively, with cavities or passages i i", and 
the ports fif" of the cylinder A with cavities 
or passages if' in the bottom of the meter. 
These cavities or passages i i" and jj' are con 
nected by cross-passages k k", made in a cover, 
E, to said meter-bottom, the one cross-pas 
Sage, k, connecting the cavity i with the cavity 
j, and the other cross-passage, k", the cavities 
i” and.j. 
The pistons FF, which work within the 

cylinders AA/, are ofelongated formand made 
hollow, with elongated side openings, l, in 
them. These openings l are of such length 
and so arranged that during the entire recipro 
Cating action of the pistons communication is 
kept open through said openings land pas 
Sages b and c between the interior of the pis 
tons and the inlet c. Furthermore, said pis 
tons are each provided at their bottoms with 
opposite end openings, in m', and a central, 
D, or valvular cavity n, also with upper aper 
tures, r r", which work continually under cover 
of the cylinders. By this construction and ar 
rangement of the parts, ports, passages, and 
cavities a continuous reciprocating action of 
the pistons is kept up on letting on water by 
the inlet C and opening the outlet D, or pipe 
connected therewith, the pistons acting as 
valves the one to the other. Thus, supposing 
both pistons to be at the end of their one or 
right-hand stroke, as represented in Figs. 2 
and 4, then water from the interior of the pis 
tons, as supplied by the inlet C through the 
openings c, b, and l, will pass through the end 
passage, m, of the piston F and port f' into 
the cavity f', and from thence by the cross 
passage k to the cavity i, from whence it passes 
by the end port, d, to act upon the back of 
the piston F to move it to the left, the oppo 
site end of its cylinder A' being at the same 
time open by the end passage d", cavity i", 
cross-passage k, cavity j, and port f to the ex 
haust-cavity in of the other piston, F, from 
whence it passes by the one intermediate port, 
e, into the general exhaust-passage h, which is 
in communication with the outlet D. In this 
way the piston F will be driven by the 
pressure of the incoming water to the left or 
opposite end of its cylinder, and as it reaches 
or approaches the end of such stroke the pis 
ton F will open the port F for inlet-water 
from it to enter the oblique passage 9, and 
from thence by the passage d, cause it to act 
upon the back of the piston F to drive it also 
to the right, the passaged at the same time 
being open through the oblique passage g’, 
portf, and exhaust-cavity e' of the piston F. 
to the exhalast-passage h to free the piston F 
of water in front of it. As the piston F com 
pletes the end of its stroke to the left, its end 
passage, m, establishes opening with the port 
f, and cavity j, and through the cross-passage 
k' with the port d", to admit inlet-water to the 
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opposite end of the piston F to drive it to the 
right, the water exhausting from the other 
end of said piston F through the port d', 
cavity i, cross-passage k, cavity f', portf, and 
exhaust-cavity e to the exhaust-outlet h. In 
this way are the independent pistons made to 
act as valves to control each other, and a suc-. 
cession of reciprocating movements of the 
two pistons kept up in such manner that there 
is a continuous or uninterrupted discharge. 
The pistons act as receivers for the water un 
der pressure before it passes to the gylinders. 
Consequently any grit or sediment will be re 
ceived within said cylinders; and by the ar 
rangement of the inlet C above and outlet D 
below, and various passages or ports in the 
bottoms of the pistons and lower portions of 
the meter, all the water is introduced above 
and discharged below, thus leaving no chance 
for sand or sediment to remain; and should 
any get into the cylinders, the opportunity for 
which is very limited, it will be promptly 
pushed out by the pistons into the enlarged 
spaces a, a? at the ends of the cylinders, and 
from thence pass off to the exhaust with no 
possibility of returning; hence there is no 
danger of the pistons or cylinders cutting. 
The several passages in the bottoms of the 
hollow pistons, which are exposed to an in 
ternal pressure of water, as described, assist 
in balancing the piston as against their Weight 
and the downward flow of the current, while 
the apertures " '' in the tops of the pistons 
act in a compensating manner to establish a 
more perfect balance or prevent too much lift 
of the pistons without crippling the size of 
the bottom piston-passages, in m'. 
On the head of the pistons are rubber buf. 

fers s s, to soften concussion in case of the 
pistons, when working fast and under a heavy 
pressure, striking the end covers of the cyl 
inders. 

Motion to work the indicator is taken from 
the one piston, F, by a bar or lever, G, con 
nected to a vertical spindle or arbor, H, that 
is provided with an upper packing, at, and, 
working through a nut, , carries an arm, 70, 
by which motion may be communicated to 
any suitable registering mechanism. This 
lever G is in slotted gear with a driving-pin, 
y, in the piston F, and is arranged to extend 
through certain of the side slots, l, in the pis 
tons and intermediate passage,b, by which ar 
rangement said lever not only serves to oper 
ate the indicator, but also to keep the pistons 
in straight position, or so that they will not 
turn to throw their passages out of line with 
those in the cylinder. 
What is here claimed, and desired to be se 

cured by Letters Patent, is 
1. The induction-passages ll, arranged on 

opposite sides of the hollow pistons F, in com 
bination with the ports m, n, and n, arranged 
on their under side, substantially as specified. 

2. The passages in m, arranged in the bot 
toms of the hollow pistons, in combinatiou 
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with balancing-apertures 7' in their upper ings to the latter in communication with the 
sides, essentially as shown and described. supply pipe or branch, substantially as speci 

3. The arrangement of the exhaust-cavities fied. 
n, and the end passages, in m', in the bottoms 5. The bar G, arranged to pass through the 
of the hollow pistons, essentially as herein inlet-openingst, in the hollow pistons, for the 
set forth. double purpose of working the indicator and 

4. The arrangement of the ports d did de of keeping the pistons in position, substan 
e' and ffff, with the fixed cavities and tially as specified. 
passages in the bottom of the meter, and its H. C. SERGEANT. 
cover with which said ports communicate, Witnesses: 
exhaust-cavities m, and passages m mº in the J. W. COOMBs, 
bottoms of the hollow pistons, and inlet-open- FRED. HAYNES. 


