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inited States patent (office. 
WILLIAM E. SNEDIKER, OF NEW YORK, N. Y., ASSIGNOR TO JOSE F. DE 

- NAVARRO, OF SAME PLACE. 
letters Patent No. 111,268, dated January 24, 1871. 

MPROVEMENT IN LIQUID-METERs. 

The schedule referred to in these Letters Patent and making part of the same, 

To all avlon it may concern: 
Be it known that I, WILLIAM E. SNEDIKEI, oftle 

city, county, and State of New York, have invented a 
new and useful improvement in Liquid-Meters, of 
which the following is a full, clear, and exact descrip 
tion, reference being had to the accompanying draw 
ing forming part of this specification, and in which 

Ifigure i represents a central longitudinal sectional 
elevation of a meter constructed in accordance with 
my invention. - 
Figure 2 is a sectional plan of the same through 

the line at v in fig. 1. . 
Figure 3, a plan of the bed-plate; and 
Figures 4 and 5, vertical transverse sections of the 

meter, taken respectively through the lines y gy and 
at a in fig.1. . 

Similar letters of reference indicate corresponding parts. 
My invention has reference to what are termed free piston-meters, that is, meters which are provide with 

pistons that controlling in a direct manner the valves 
which reverse their action, are free of any adjuncts 
having for their function the tie of the pistons by 
positive or mechanical connection, to limit and con 
trol the stroke of the pistons, and the main object of 
iny invention is to insure a full stroke for the pistons 
and accurate action of the same under both light and 
heavy streams, which result it has heretofore been 
difficult or impossible to obtain in meters of the de scription specified. 
To this end- . 
The invention comprises a combination of the fol 

lowing elements, namely: a cylinder or pair of cylin 
del's, lying in the same axial line, a tube, operating 
as a piston within said cylinders, a free or independ 
ent piston within the tube, and a valve, operated by 
tle interior piston, together with suitable passages 
for varying the course of the liquid as regards its ac-, 
tion on opposite ends of. the tubular piston and inde 
pendent pistons therein. . . 
In such arrangement or combination of parts, the 

interior piston, which controls the valve, is fed or sup 
plied with liquid by the tubular piston that, in its 
turn, is controlled by the valve. . . . . : 

In the operation of these several devices, the in 
terior piston moves alone for a certain distance, or 
until it brings up against the one head or end of the 
tube, when it continues to move in the same direc 
tion in common with the tube, or tlie latter, with it, 
until said interior piston is relieved of further ad 
vancing pressure, when the outer piston or tube. 
completes alone its stroke in said direction, during 
whicly the interior piston travels in a reverse direc 
tion, and, in due course, or toward the close of such 
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ranged between the ports fif' 

stroke, the outer piston or tube along with it, for a 
repetition of the action already described with refer 
ence to the relative movements of the pistons as con 
trolled the one by the other, and by the valve, as 
hereinbefore mentioned. 
Although applicable to measuring liquids of vari 

ous kinds, my improved meter is mainly designed for 
measuring water, and, for simplification, will here 
only be described in accordance with such use. 

Referring to the accompanying drawing 
A represents an outer water-case or dome, to which 

the water to be measured is admitted by an inlet, a. 
Submerged within this case are two cylinders or 

lhalf-cylinders, BB, lying in the same axial line, and 
closed at their outer, but open at their inner ends, or 
the same may be connected, to form of the two a 
single cylinder. Said cylinder or cylinders are prefer 
ably arranged to. occupy a horizontal position, but 
this is not absolutely necessary. 
O is a bed, on which the cylinders BB are secured, 

and D the outer piston or tube, arranged to recipro 
cate within them, and provided with closed ends or 
leads, b b. . 

E is the free or independent inner piston, disposed 
to reciprocate within the outer piston or tube D, and 
F the valve controlled by it, to regulate the motion 
of the outer piston or tube, whicli, in its turn, con 
trols the movement of the inner-piston. This valve 
F is here shown as of an ordinary D-construction, but 
it may be of any other suitable form. - 
The bed-plate C is provided with an exhaust-pass 

age, c, in communication with an outlet, d, for the 
water, and is further provided with passages, ec in 
cornminication by ports,ff, with the cylinders BB, 
at or near their outer ends, and whiclh serve as inlet 
and outlet-passages for the water to and from the 
backs or outer fices of the elds of the tube D. 
The cylinders B B are, furthermore, provided with 

an annular or surrounding exhaust-passage, gg, which 
is in communication, by passages l l in the bed 
plate, with the outlet d, and connects with the cylin 
ders Bl3, by a series of ports i i". 

Said cylinders. B. B. have also inlets-ports, jj, ar 
i, and which are in communication with the water-space of the dome A. . 

These several ports i and if are disposed at proper 
distances apart around the cylinders, and are of the 
requisite area to insure. a free passage of the water, 
even, wheil only partially open, and it is desirable that 
the exhaust-ports i exceed in fumber the inlet 
portsii, to effect a free escape, so that there may 
be no impediment to the free movement of the pistons. 
The tube D has, likewise, made in or around and 

through it, a series of ports, l, k, corresponding in 
  



number and area, to the exhaust-ports i i" over which 
and the inlet-ports if, they alternately lie, in or dur 
ing the reciprocating movement of the tube. - 
The valve F, which is operated by the piston E, is 

represented as passing through a slot, , in the outer 
piston I), and as being operated by the heads of the 
piston E striking it; but it may be actuated by said 
inner piston E in any other suitable manner. 
An opening, n, is also shown as made through the 

top or opposite side of the tube D, to establish a bal 
ance, and to provide for the operation of the register 
ing mechanism by the tube or piston, said registering 
mechanism being arranged over an opening, ai, in the 
outer case. The registering mechanism may be of 

... the ordinary, or any suitable kind. . . -- --- ' ' ' ' 
G G are sliding-stops or bumpers in the heads or 

ends of the tube D, to check or limit the movements 
of the two pistons relatively to each other and the 
ends of the cylinders, as hereinafter described. 

In the operation of the meter, supposing the parts 
to lie in the position represented in figs. It and 2, wa 
ter is entering by the ports j and k to drive the pis 
ton E in direction of the arrow a, the ports k being 
in communication with the ports i, which connect 
with the exhaust. The tube D is then at rest at the 
extremity of its right-hand stroke, and is held there 
through the uncovered position of the passage e by 
the valve F, which admits inlet water through the 
passage f, to press upon the left-hand end of the 
tube, while the opposite end of the tube is relieved of 
pressure by the communication of the port f" and 
passage 8 with the exhaust-pot or passage e under 
cover of the valve. Upon the piston E, however, ar 
living at the left-hand end or head b of the tube, 
when it forces outward the bumper, G, the valve F 
has been shifted by the piston E, so as to reverse the 
ports and passages.ff" and e'e relatively to the inlet 
and exhaust of the water to and from the outer fices 
of the ends of the tube. This causes the tube D to 
travel in common with the piston E to the left till 
the movement of the tube over the ports causes the 
inlet of water to be shut of from entering through 
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the ports k, and the ports k are open to the inlet 
portsi, and the ports to the exhaust-ports i, which 
reverses the travel of the piston E, causing it to 
move to the right, while the tube D continues its 
movement to the left, where it stops at the end of 
such stroke till the piston E, acting on the valve F, 
reverses the supply and egress of water to and from 
the cylinders B B, and the pistons again move in 
common to the right, and the piston D subsequently 
completes its stroke in that direction alone, while the 
piston moves to the left again by the reversed posi 
tion of the ports k l relatively to the ports i i and 
0. The sliding-stops or bumpers GG serve to arrest. 
first the piston E, and, subsequently, the tube D, at . 
the termination of their respective strokes. 
What is here claimed, and desired to be secured by 

- Letters Patent, is 
1. The combination with the water-case or dome 

A of the cylinders 3 B, the reciprocating tube or 
outer piston D, the free or independent interior pis 
ton E, the valve F, and the several ports or passages 
under control of said valve and outer piston or tube, 
substantially as specified, and whereby the interior 
piston, which throws the valve to reverse the action 
of the outer piston, is, in its turn, reversed by the 
action of the outer piston or tube, as herein set forth. 
2. The arrangement of the ports k l in the recipro. 

cating outer piston or tube D, relatively to the fixed 
portsii,ji, and fif, whereby the inner piston E is 
caused first to move alone, subsequently by its action 
on the valve F, to continue its motion in common 
with the outer piston, and then to be reversed while 
the outer piston completes its stroke, essentially as 
shown and described. 

3. The cotmbination of the sliding-stops or bumpers 
G G with the interior free piston E, exterior piston D, 
and cylinders BB, substantially as described. 

W. E. SNEDIKER. 
Witnesses: 

FRED. HAYNEs, 
R. E. RABEAU. 


