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UNITED STATES

PaTenT OFFICE.

SAMUEL CLEGG, OF SIDMOUTH STREET, GRAY’S INN LANE, COUXNTY OF
' MIDDLESEX, ENGLAND.

IMPROVED GAS-METER.

ﬂpooiluﬁou foruiing art of Letiers Patent No. 942, dated Scpiember 22, 1638,

To all whom i may concern:

Be it known that I, BAMUEL CLEGG, of Sid-
mouth Street; Gray’s Inn Lang, in the county
of Middlesex, in the Kingdom of Great Brit-
ain, engineer, have invented new and useful
Improvements in Gas-Meters; and L hereby de-
mehn the nature of my invention to be as fol-

My improvements apply to that description
of gas-meters known by the name of ‘‘dry gas-

" meoters,” acting without water or elastic men:
brane,

The prineiple of this gas-meter in the state
of to which 1 have now brought it
counsists in the application of heat (prodnced
ecither by the flame of a gaslight or by ary
other convenient. means) to certain -pipes or
chambers in which the j
arrivesat the interiorofthe meter, which causes
the meter to commence working very soon af-
ter it in lighted. - The gas thu; beated blows
through two a; res on two very thic glass

united by & bent glass tuve and half

lied with alcobol or any other flaid which
boils at a low temperatare, the remainder of
their eapacity forming & vacaum.: The tabe
which unites the globes forms with them a
balance which rests o1t an axis in such a man-
ner as to bé able to oscillate freely, as herein-
after described. A counter-weight projecting
from the axis serves to keep the two globes in
nesrl{ a vertioal position one above the other.
A third carrent of ’gas. not heated or.very
siiﬂltly heated,as I shall describe hereinafter,
is blown npon the upper globe, which renders
unequal the temperatare of the two globesand
thus eauses the alcohol coniainod in the lower
globe to rise into the npper, and by rendering
the upper globe the heaviest canscs the bal-
ance to turn over and changes the position of
the two globes. The lightest is thus brought
opposite the current of cold gas, while the
heaviest is expnsed to & current of hot gas,
only this reproduces the cffect alrcady de-
nr{bod, and by causing the balance to turn
back again restores the globes to their former
position. Their action is thus constantly kept
upatas proportioned to the quantity of
which is_blown upon the globes, end o
ourth curreat of gas passes the meter without
in any way acting on the globes, the object of

circulates before it

which is to render the meter capable of meas-
uring a larger quantity of gas aud also to ad-
just its speed. The number of oscillations of
the balance is registered on figured dials: by
means of a train of wheel - work, indieati
thereon the quantity of gas that. has panz
throngh the meter. . ‘

Description of the parts.:

In all the figures of the drawings hereunto
annexed, which are the full size of s five-light
meter,the same letters indicate the same parts.

The gas for putting the meter in action re-
quiring to be heated, I have devised two meth-
ods to effect this object, the principal differ-
ence of which is that in the one a special flame
gives the heat required, while in the other the
flanie of oue of the lights empioyed by the eon-
samer is used for that purpose, - This diffec-
ence renderssome modification necessaryin the
construction of the various parts, which I shall
describe hereinafter, .

First melhod.

Figure 1 is a horizontal plan of the im-
proved gas-meter; Fig. 3, a vertical section;
Fig. 2, an elevation with one side removed to
show the interior; Fig. 4, an elevaticn show-
ing the opposite side to Fig. 2; Fig. 5, the
same view as Fig. 2, with the side of the me-
ter complete; Fig. G, a section of the heating-
chamber, chimney, and thick metal pipe cut
the opposite way to Fig. 3. :

A A’ represent two glass globes of the bal-
ance. The glass tube d, which unites them, is
bent as shown in Fig. 3.

Y is o horizontal axis of the baiance.

The globes A A’ are firmly attached to the
axis in the following manner: A tin plate, &,
is soldered to the axis Y. On this plate in
like mapner is soldered a half-pipe of tin, B,
which receives the tube d. A second half-
pipe B surrounds the back part of tube d,
and two rings soldered to their extremities
serve to unite the two half-pipes B B... The
two globes A A’ are thus kept at an equal dis-

“tance from the axis Y, which tarnsin bearin

soldered to tie sides of the chamber N N, whi
contains the balance A A'd YA, This cham-
ber is wade of tin and closely soldered iu all
poares, L




plalhandesrving to Leopiba s1o0s in neacly
serving to keep the glo nnearly
a vertical tion,

U s an julet-pipe for the gas.

V is an exit-pipe leading Lo the burners,

M s a valve for opening and shutting the
commnnication of the meter with the outlet-

plr V..

Z represent a pipe huviug a governor or

regulating - cone C at its extremity and sny-

mounted a:small pipe, q. This last is

plerced with two small burner-holes for the

passage of the gas, which, being lighted, gives

:'ho requisite heat for setting the meter in ac-
O, .

P iI'.. pipe conducting the gas to a cham-

T, ‘
I isa chamber made of thick metal, to which
‘ tle‘vripu P W are joined..

- W is-a thick metal pipe, through which the
. g8 passes after baving been heated in the
chamber 1.

F inasolid metal conductor for transmitting
heat to the lower part of the chamber N, ter-
minating in the form of a spoon correspond-
ing in its carve with thelower globe, but which
it doea not touch. .

m is a serew for regulating tne heat of the
conductor F.

Qs a pipe for condncting the cold gas.

-k is an apertare at which the cold gas blows
upon the upper globe. .

w is an opening for the hot gas to blow on
the lower globe. .

" T is a vertical chimney brazed to the top of
the chamber I, the upper part of which chim-
ney supports a lever, Z, at the point J. - The
short end of this lever is attached to the outer
case and the long end to a wire which passes
throogh a stuffing-box; D, and suspends the
valve Mand thegovernoror regultating-cone C.

K is an ante-chamber for the hot gas, which
blows npon the upper globe by the orifice p.
.~ ais asmall arm projecting from the plate

and serving to transmit the miotion of this
plate tothe forked lever H. This lever moves
on an axis fixed to the side of the chamber N
and acts at its lowest extremity on a catch
which gives motion to the ratchet-wheel L. A
second catch falls into the small teeth of the
wheel I, and prevents any retrograde move-
ment. - A mmall steel spring fixed to the plate
hstrikes against the stops ¢ ¢, fixed to the sides
of the chamber N. . This limits the distance
the balance can move and keeps the globes A
A’ in'a proper gosition for the next oscilla-
tion, as seen at Fig. 3.

g18 a pipe connecting the chambers 7 v and
eonuinin, a regalating-screw, i, which closes
the end of the pipe and serves to regulate the
?mmy‘ of gas which passes through it. This

call the *‘ neutral glpe.”

! is an inlet-chamber connecting the pipe 77
with the pipes Q, P, and g.

© js an outlet-chamber through which the
g»s paases in its way to the burners.

R Is a small box divided into two compart-

e

ments, which communicate with each other by
a valve, B, in the division, - This valve is kept
closely shut by a spring.. The compartmens .
bebind the valve is open to the meter, and to

| the other compartment the pipe O Is attached. . ‘

Operation. ‘

To put the improved meter in action, the
valve E must be opened by predox the small
brass stud 8, which projects be the outer
c1se, Thiswillallow the atmosphericsir which
miy have accumulated in the meter or pipes
to escape at the pipe O, and the burner 1 can
then bo lighted, which beatsthe chamber I snd
the gas contained therein; bul no gas ean m
the meter before the valve M is opened.
is effected as follows: The chimney T, receiving -
the heat of the flame ¢, expands and raises the
lever z, which draws the wire and raises the
valve M and the governor.C. 'When there s
sufficier:t heat to work the meter, this goveraor
closes the aperture conducting to the burver
and diminishes the flame. B‘honld the heat
become less, the chimney will contract and al-
low the governor to descend, ealarg-
ing the aperture at the end of the pipe Z Z
and increasing the heat. of the flame, thus'
regulating the size of the flame, whatever varia-
tion may occur in the pressure of gas which

j sapplies it. The valve M being opened, the

gas passes through the pipes P, ), and g. . The
carrent of gas passing up the pipe P gets futo
the chamber I, where it is heated, and then de-
seends by the pipe W till it arrives at the
orifice w. There a portion escanes and blows
upon the globe A’, and the rest of the gas, fol-
lowing the direction of thie pipe W, enters the
lower part-of the ante-chumber’K, in whiech it
risest, and cscapes in a jet at p upon the upper
globe, A.: The gas blowing throngh the ori:
tieeo is rather hotter than that blowing through
p. This is cansed by the gas which e

at the opening w0 having traversed a less dis-
tance since it left the chamber 1. This differ-
cuce of temperature in \hese two jets of ga
slightly disposes the alcohol contained ln‘m :
giobe A’ to rise into the globa A, and counter-
acts the opposite effect caused by the hottest
portion of the gas contaiued in the chamber
N N rising to the top,; and thereby giving an
excess of heat to the npper globe.. An egual
quantity of heat is thus given to both :L;
The carrent of eold gas which rises inthe

Q blows through an opening, k, upon tln.rot
A, to cool and purtially condense the vapc
contained therein, and coneequently n‘t: ‘
the alcohol rise from the globe A’ to A wuntil
the latter becomes the heaviest and tarns over
the balance. The position of the two globes
is thus reversed, and the currents of act-
ing in the same way, again cause themnca

- to overturn and restore the two globes to their

former position. = These alternste movements
continue with a speed proportioned to the
quantity of gas which enters by the openings
k, p, and . Tho small stops ¢ ¢ preveat the

balance from assaming a completely vertioal
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by this nieans render its action
aloohol has risen into the

; g98 passes
¢ into the chamber ». This
which I oall “neutral?’ gas,
. the meter without blowing
and jta object ia to render the
applicable to a larger number of lights,
late its action,which is effected by
im.lngr diminishing the opening of the
pipes mhﬂnﬁ;hwrew tor by any other
mea e solid conductor F

transmits a certain quantity of heat from the
chamber I to the lower globe, which compen-
sates for the heat transmitied to the upper part
of the chamber N, and consequently to the up-
perglobs,A.  Thealternate movements of the
balsnce are tranamitted tothe registering-dials
by means of an arm, &, which acts on the forked
lever H and sets in aotion the catch G, which
gives motion to the wheel L, and thence (in
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. the method now in common use) by a traiu of

wheel-work to the hands on the dials, to register
:l‘: quantity of gas that has passed through

.

Second method.

Fig. 7.—In this system the pipes P and W
and the solid conductor F are soldered. to an
Argand burner made of thick metal and con-

- taining a chamber, I, at its lower extremity to
heﬂn&o g8, h Y

8. This is separated from the
chamber r and the barner by a partition, s.
The heat of the flame is communicated to the
chamber I, in which the gas is heated by the
conductibility of the metal of which the cham-
ber and burner are formed, and also to the

" conduetor F, in the manner described by the

former miethod. . The small pipe i, provided
with a regulating-screw, supplies the chamber
r and the burner with gas farnished from the
chamber N, passing through the chamber I,
with whieh, however, it has no communica-
) I have said that an Argand
barper.can be employed in this system, that
which I bave represented in the drawings, and
which I am about to describe, presents im-
provements in this description of burner.

¥ yisanannular cavity, communicating with
the chamber v by two .branches, ». This
eavity is pierced with holes at the top in the
same way as ordinary burners, except that the
surface in which the holes are pierced forms
8 portion of a ocone, instead of being & level
surface. A rinf projects above the holes from
the inner edge, in order to preserve them from

“dust or dirt. A ring or cap,j, covers the

burner and is rather larger at its upper end
than at the top of the ring above mentiomed,
and consequently leaves an sonular space, ¢’
¢, by which the gas to be lighted passes ost.
All the other parts for this method are similar
to those of the fornlnler gne. ;:'wm otihenlote be
useless to re the description of them.

All mewmnstmded on either of these
systems are surrounded by a case of metal or
any other convenient material, as shown by
the dotted lines in all.the gnra, the form of
which may be varied according to the taste of
the mannafacturer, having small apertures for
the external air to circulate through it. :

The description and drawings hereto an-
pexed represent a meter for five lights. - This
meter can be inadc to measure gns for more than
that number of lights by incressing propor-
tionably the size of the globea and the dimen-

sions of the other parts; also by inereasing the

number of apertures thro which the gas-
blows upon the globe, or, a:ﬁlounenﬂoud'

Ly increasing the size of the neutral pipe g.

In making meters for a very large number of
lights two or several balances may be used,

each similar to those above desoribed, and

rendered uniform in theiractionby wheel-work

or otherwisé, In this case the number of jeta

of cold and hot gas should be increased in the

same proportion. ‘

Now that I have described a meter for mess-
uring the gas consumed by five or a larger
number of lights and have furnished draw-
ings giving an exact representation of it, I .
wish it to be clearly understood that I do not
mean fo restrict myself to the precise form of
the different parts as described herein; but

I claim exclusively— ‘

The instrnment or combination above de-
seribed for measuring gas, composed of one
or more balauces formed of one pair or several
pairs of globular or othershaped vesaels, ench -
pair being united by a tube and" y filled
with alcohol or any other fluid which boils at
a low temperature and submitted to the action
of jets of gas at different temperatures, this
gas being heated before: it arrives at the ves-
sel containing the said balances by a fiame of
gas or any other convenient means. :

SAMUEL CLEGG. .

Witnesses:
Warr. HUGHES, S
Solicitor, 144 Leadenhall Street, Lowdon,
W, JAs. SKINNER, ‘
Clerk io Messrs, Kearscy, ITughes & Thowmas, 144
Leadenhall Street.




