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littent ()ffice. 
WILLIAM G. STUART, OF CHICOPEE, MASSACHUSETTS, 

Letters Patent No. 112,091, dated February 21, 1871. 

IMPROVEMENT IN Liquid METERs. 

The Schedule referred to in these Letters Patent and making part of the same. 

To (till athlon, it actly cult cer) : 
Be it known that I, WILLAM G. STUART, of 

Chicopec, in the county of Hampden and State of 
Massachusetts, have invented a new and useful Im 
prove illent in Liquid AIeters; and I do ereby declare 
that the following is a full, clear, and exact descrip 
tion thereof, reference being had to the accompany 
ing drawing hiaking a part of this specification and 
to the lette's of reference narked thereon, in whicl 

Figure 1, plate 1, is a side view of my inventiola. 
Figure 2, plate 2, is a horizontal section through 

lilie IRS of fig, 1. 
Figure 3 is a vertical transverse section of the arm 

o' trulinion of the lineasuring-vessel or cylinder at line 
, fig. 2, with poits closed. 
figure 4 is a similar section at the same place, with 

tle poits open So that the water may pass into one 
end of the vessel aud out at the other. 

Figure 5 is another vertical section, at the same 
place, showing the ports open so that the water unay 
pass in at the opposite end of the cylinder or vessel 
from that last described, and out at the other end; and 

Figure 6, plate 3, is a horizontal section, showing 
the same sliding weight and rod arranged in a differ. 
ently-slaped measutiug-vessel, with a diaphragm. 
My invention consists of a cylinder, or other conven 

iently shaped neasuring-vessel, having, at the two op 
posite extremities, a threaded hole made, into which 
is turned a threaded plug having a neck or exterior 
illilulii!' groove at the iller end. 
A hole is made horizontally through the plug, and 

a l'od, having a protuberance or collar with a similar 
lleck or exteriol' annular groove thereon, made near 
each end of said iod, asses through or operates with 
it the lioles in said plugs, the length of the rod being 
a little longer than the distance between the two outer 
exti'elnities of said plugs. 
A short piece of elastic tubing, or any tubing that 

is sufliciently flexible and pliable, is secured to the 
neck o' groove of each collar by means of a piece of 
wire Wound tightly thereol, the other end of the tub 
ig being secured, in a similar maine', to the neck or 
groove of the corresponding plug. This aurangement 
of tubing serves as a check, operating, instead of a 
stufting-box, to prevelt the water which may be. with 
in the vessel frolin passing out through the orifice in 
the pitug, through which tile rotl noves, and obviates 
the fiction whicli would result ill the use of a stuff. 
ing-box. 
A sliding weight, inade in two parts, with two cup 

leatllel's placed with their bases toward each other, 
and a metallic disk between, or a diaphragm secured 
between the two parts, and a horizontal hole through 

the center, is made to slide to and fro upon the rod 
between the two collars, and the two parts of said 
weight are secured together by a bolt and nuts, or in 
other convenient manner, with a small packing se 
cured within the weiglut and around the rod to pre 
vent any water froin passing from one side of the 
weight to the other through the central orifice, and 
between the weight and the rod upon which it slides. 
The measuring-vessel itself is lung upon trunnions 

or alms, and is equally balanced thereon, having two 
passages througll one of the trunnions, each commu 
nicating with one end of the interior of the measuring 
cylinder. 
The construction of the measuring-cylinder, with the 

passages extending from each end and through the 
arm or trunnion, and the arrangement for, alternately 
changing the communications between the same, and 
the entrance and exit-ports, is similar to many of the 
oscillating engines heretofore made, and constitutes, 
in itself, no part of liny invention, with the exception 
of the construction of the barrel containing the en 
trance and exit-ports, and the suspension of the whole 
between centers, as will be hereinafter more fully ex 
plained; for, instead of hanging the cylinder upon the 
trunnions in such manner that the whole weight bears 
directly upon the periphery of the trunnions, or of the 
shell or barrel which surrounds it; thereby causing 
lmuch fiction and consequent wear of the parts, espe 
cially in a full-sized operating meter, in which the ut 
most sensitiveness of the instrument and accuracy of 
operation are required, as well as no inconsiderable 
weight, I lang the oscillating neasuring-vessel be 
tween two conical center points, one or both of which 
is made adjustable by having said points made upon 
the ends of threaded screws operating in correspond 
ingly-threaded holes made in standards, each of the 
sail points entering a small cavity made in the end of 
each trunnion, as will be hereinafter explained. 
That other's skilled in the art may be able to make 

and use my invention, I will proceed to explain its 
construction and the mode of its operation. 

In the drawing 
A represents the cylinder or measuring-vessel, hav 

ing the end caps K secured thereto by screws or boits 
o' passing through the flanges E, and these caps have 
a central hole made therein, a part of which is thread 
ed to receive the threaded plug C, which is turned in 
tightly to its shoulder or collar a, to make a water 
tight joint. 

These plugs C have a central horizontal hole made 
therein, of sufficient size to permit the rod B to move 
freely therein, and the inner ends of said plugs have 
either an annular projecting fange, ct, thereon, or an 

  



annular groove, (t", or neck, to willicly to secure one 
ead of the short elastic or flexible tube c, by winding 
a wire tightly around the same. - 
The rod B is a little longer than the distance be 

tween the two outside ends of the plugs O C, and has 
two protuberances or annular collars, b and b", there 
on, one of which may be made solid with the rod, the 
other being made separate and secured thereto by a 
Set-SCTCW. 
These collal's or protuberances have either all an 

nular flange, b, or channel c, and the other end of the 
elastic or flexible tube c is secured thereto by a wire 
wound tightly around the outside, and both ends of 
said tube are so tightly secured that no water can pass 
from the outside of the tube to the inside at either 
end. 

It will be seen that, by this arrangement, no pack 
ing is required around the rod B, within the plug C, 
the rod being free to operate within the plug even 
without any fiction therein, and yet no water within 
the cylinder can pass out through the orifice in the 
plug. 

This piston or sliding weight is made of metal, suf 
ficiently heavy, in two parts N N, and of cylindrical 
form, each being placed within a cup-leather, d, and 
both in a position with the bases of the cup-leathers 
toward each other, with the circular metallic disk be 
tween them, and with the open end of each cup-leather 
toward either end of the cylinder. 
The whole is secured together by a tubular bolt 

passing through the center, and a threaded nut, o, 
turned upon one end of the bolt, and another shorter 
threaded bolt with a head, e, upon one end, and turned 
into a threaded cavity in the end of the tubes, all an 
nular-shaped packing, made of leather, soap-stone, or 
other suitable material, being first introduced into a 
recess between the bolte and the tubes. 
A central hole is made through the bolts s and e, and 

the rod B is inserted therein, and the packing e is ad 
justed to the desired degree of contact with the rod by 
turning the nut ein, more or less, against the packing. 

Instead of securing the parts of the piston together, 
as above described, one of the parts N may have a cen 
tral cylindrical projection with an external thread made 
thereon, and the other part N may have a correspond 
ing central cylindrical cavity with an internal thread, 
and the two be screwed together against the bases of 
the cup-leathers and the disk d, a hole. being made 
through both for the central projecting part of the 
weight which secures its two parts together; or any 
other convenient method may be employed to secure 
the two parts together. - 

After the weight is placed on the rod the other col 
lar, b or b", as the case may be, is also placed upon 
the rod and secured in its place by a set-screw. 
The passages f and f' may be cast in the cylinder, 

extending from the middle toward each end, and com 
municating with the interior of the cylinder at each 
end; and at the middle, where the two said passages 
opell or extend outwald, tiere is a faced projection, 
f", to which is bolted, by means of the screws or bolts 
g, the a)'m ol' trunnion V, having a central partition, 
V, with the passage if and f" on either side, coinciding 
within the passages f and f' in the cylinder. 
The outer end of said arm V terminates in a tap 

ered plug, which is made to fit its shell or barrell, 
perfectly, by a ground joint or fitting; and the bar 
rell is prevented from turning with the plug or arm 
V by inserting the square part F into a corresponding 
square socket in the standard H, or by confining the 
barrel so that it will not turn with its plugin any other 
convenient manner, taking care, however, to leave the 
barrel free from support, so that it may always be con 
centic with its plug. . 
The arm or plug V, with the barrell secured thefe 

on, constitutes in itself the common two-way cock, 
w 
Y. 

-s. w - w 
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well known and extensively used in hydraulics, and 
the whole arrange? with a cylinder, is shown i y 
oscillating engines, as, for instance, in the patent 
granted to Sprenkle and Basford, December 22, 1857, 
and in others; but in cases where this arrangement has 
been used the greater portion of the weight of the 
cylinder bears upon the lower side of the trulanion, 
within its shell or barrel, so that the tendency is to 
wear of that side of the trunnion and barrel, and soon 
the joint would leak, and be worthless, in so sensitive 
and delicate an instrument as a liquid meter; but I 
entirely obviate that difficulty by merely confining the 
shell h so that it will not turn with its plug, and sus 
pending the cylinder or vessel at the vertical ends of 
the trunnions, between center points. 
Hung or suspended in this manner, the bearing and 

wear are equal all arolind the trunnion, within the shell 
h; and should it work loose at any time, by slightly 
loosening the center point at the end of the plug V, 
and correspondingly tightening the other center point 
at the opposite side of the cylinder. - 

In fig. 1, plate 1 
G' represents a standard near eaclh end of the cyl 

inder or vessel, in each of which is hung, by a pivot, 
i, a weight, G, having a corner at a, and at I is a 
shoulder or stop, upon which the cylinder or the plug 
C strikes when either end of the cylinder or vessel is 
forced down, and when in this position, as shown in 
fig. 1, the corner of the weight rests upon the end of 
the rod B, seen protruding from the plug C. 
The stops I may be cushioned with any elastic ma 

terial, and may be placed in any convenient position 
either above or beneatli the cylinder. - 
At it, figs. 4 and 5, is represented the entrance-pipe, 

and at le the exit-pipe, which are alternately placed 
in communication with either end of the interior of 
the cylinder by the vibrations of the cylinder in a ver 
tical directioll. 
The operation of the device is as follows: 
If the cylinder is in the position shown in fig. 1 

and the water be permitted to pass in at the entrance 
pipel, it will pass on through the passage f into the 
small space in the cylinder, between its end and the 
sliding weight or piston N, the position of the flat 
part or partition V being shown in fig. 4. 
The pressure of the water in this space against the 

weight forcing it up and along the rod B, the water en 
tering the annular space between the periphery of the 
metallic part N, and the cup-leather d pressing the 
edge or rim of the leather outward into contact with 
the interior surface of the cylinder, and preventing 
any leakage of water past the piston, between it and 
the cylinder. - 
As the weight or piston N passes along upon the 

rod, it forces out the water which has filled the cylin 
der through the passage f' and exit-pipe k, until the 
water is all expelled from the cylinder upon that side 
of the weight, or nearly so, and the piston has nearly 
completed its stroke, sliding upon the rod. . . . 
As the piston approaches the end of the cylindel', 

it impinges against the collar or protuberance b", and 
moves the rod with it a little, until the other end of 
the rod b" is drawn from under the weight G into the 
plug, the other end then protruding. 
The weight of the piston N then causes that end of 

the cylinder to drop, the protruding end " of the rod, 
as it passes down, forcing the hanging weight G at 
that end back, the weight dropping back to its posi 
tion again over the rod as soon as the rod is down. 

This downward movement of this end of the cylin 
der opens communication between the entrance-pipe 
l, and the interior of this end of the cylinder, through 
the passage f", while the passage f becomes the exit 
passage for the water which is in the cylinder upon 
that side of the piston. 
The position of the flat part or partition V of the 



plug being shown in fig. 5, the water flows in through 
the entralice-pipe is and passage f', and the piston N 
is forced up and along the rod B, forcing the water in 
front of it out through the passage fand exit-pipe l'. 
As the piston approaches the other end of the cyl 

inder it impinges againt the coilar or protuberance 
l, and loves the lod along stificiently to draw the 
protruding end from under the weight G, forcing out 
the opposite end, and the weight of the piston causes 
that end of the cylinder to fall, bringing the flat part 
or partition V of the plug or trunnion again to the 
position shown in fig. 4, and so on. 
By knowing the exact amount of water expelled from 

the cylinder between any two pulsations, any proper 
and desirable connection may be made between any 
part of the cylinder or vibrating parts, and an index. 
One important object to be attained in the construc 

tion of a liquid meter of this description is, that the 
measuring-vessel should be as long as may be conve 
ient, in order that the sliding weight or piston may 
make a long stroke between every two pulsations, for 
by that means, at the end of each stroke, the weight is 
thrown further than the central point of suspension of 
the vessel, and as this distance is lengthened and the 
leverage increased the elid of the vessel containing the 
weight will drop much quicker and more promptly. to 
its lowest position, and the changes of the vessel from 
one inclilled position to the other', and the accompany 
ing changing operations of the meter are made much 
more rapidly than if the length of the vessel and the 
consequent stroke of the pistol were shorter, using 
the same amount of weight. 

Instead of a cylinder any other vessel of greater di 
ameter than the piston may be used by making the 
vessel in halves, and Secured together by bolts of pass 
ing through fianges E, as shown in fig. 6, and instead 
of cup-leather's, using a flexible diaphragm, a, the 
edge of which is secured between the two flanges E, 
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while the center is secured between the two parts N 
of the sliding weight or piston, as shown in fig. 6. 
Whatever may be the shape of the vessel, the ar 

langement of the passages f and f', and entrance and 
exit-ports k and k, and the manner of changing COs 
munication between the interior of each end of the 
vessel and the entrance and exit-ports, is precisely sin 
ilar to that showii in the oscillating-engines already 
before mentioned, with the exception of the different 
construction of the barrel or shell of the trunnion, and 
the suspension of the vessel between center points, 
which are both valuable features in my invention as 
applied to a liquid meter, as great wear of the parts 
and consequent speedy derangement of the instrument 
is, by my peculiar construction of these portions, en 
tirely obviated. . 

an also aware that diaphragms of various forms 
have been made heretofore, and I do not claim the 
same irrespective of my adaptation of it to a liquid 
meter. r 

Having thus described my invention, 
What I claim as new, and desire to secure by Let 

te's Patent, is 
1. The metal plate (, arranged in combination with: 

the sliding weights N N and cup-leather did, substan 
tially as and for the purpose set forth. 

2. The combination and arrangement of the rod B, 
sliding weights N N, and flexible tubing c witi the 
pal'ts it envelops, substantially as described. 

3. The flexible tubing cc, sliding weightsNN, plugs 
CC, and cup-leathers did, all combined and arranged 
Substantially as shown and for the purpose described. 

4. The Vessel V, suspended between two centers or 
points ly, Operating and adjustable witbin barrel I. 
all arranged to perform the function herein set forth 

Witnesses: WILLIAM G. STUART. 
T. A. CURTIs, 
J. WEST WAGNER. 


