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PATENT OFFICE,

HENRY GREEN, OF PRESTON, AND JOHN BARROW, OF. CLAYTON, GREAT
o ~ BRITAIN. S R T

IMPROVEMENT IN APPARATUS FOR LIGHTING AND EXTINGUISHING GAS.

'Speqiﬁcation‘forming-pa.rt of Letters. Patent No. !69,352, dated November 2;'1875 ; application filed
Ce T . - September:17,1875. . - e :

. To all whom it may concern : . : ‘

Be it known that we, HENRY GREEN, of
_ Preston, in the county of Lancaster, Kingdom:
.of Great Britain and Ireland, gas engineer,
-and JOHN BARROW, of Clayton, near Man-
-chester, in the same county, manufacturing
~.chemist, have invented improved means and

apparatus for opening the supply of gas to |

~burners, igniting the gas,
the lights,
cation : ) N . _
This invention is-designed to furnish prae-
ticable and reliable means of -enabling .gas to

. be readily turned on and ignited, and the light
_to be afterward extinguished, as:may be -re-

and extinguishing
of which the following is a specifi-

»dquired, at any burner, or at a number of burn- |

-ers or places simultaneously, or nearly so.
 For this purpose, to.each lamp, or burner we
apply a small collapsible vessel or chamber,
worked by.changing the gas-pressure, - and

connected to and operating a valve, to effect -

the opening and' closing, as required, of an
;orifice or gasway .communicating  with - the

burner, said collapsible vessel being provided

with a governing weight or body, to prevent

_the éxpanding or opening out of the collapsi- -
-ble vessel by the gas until, for that purpose, a .

:predetermined pressure of gas, exceeding the
-ordinary maximum working :pressure’ in the
mains, and sufficient to displace said govern-
ing weight or body, shall have been put-on,
:and having its action so governed by a.cam
-arrangement that, notwithstanding any varia-
- tion in pressure that may occur within' the
-ordinary working limits after the gasway to
-ithe burner has. been opened, a_counstant flow
-of gas to the burner shall be maintained until,
on the.gas-pressure being temporarily ang-
mented beyond the ordinary maximum. work:
~ing pressure, and subsequently reduced, the
»position of the cam.or holding device,.herein-
-after described, whereby the collapsible vessel
--has been held in its partially-expanded posi-
. 'tion, is changed, leaving the collapsible vessel
#or chamber.free to.collapse. or: close. ‘up, and
~thereby to cut off-the gas-supply. o
.. We effect.the ignition of the gas by bring-
.ing together in a uniting. chamber or vessel,

. armhged in juxtapOSibion ‘to the gas:-burner

orifice, or.to orifices in a messenger-pipé, suit-

-able.chemical agents, one such -agent ‘being

in;a liquid state in the- uniting-chamber, into
which the other chemical agent or ‘mixture.is
introdueed in the form of a ‘pill or ball, which
is .decomposed on meeting the liquid agent,

‘and by their action produce the requisite flame

for. igniting the gas issuing from the burner.
In order to enable others skilled in the art
to'make and use our said invention, we now.
proceed. to describe the manner of ;performing
the same, reference being had to. the accom-
panying: sheets of ‘drawings and :the figures
and letters:marked :thereon. ’
The:sameletters of reference are used to
denote.equivalent partsin each of the several
views. o ; ) ) ’
Figure 1 is a sideelevation; partlyin section, -
of an apparatus according to:our invention,
showing' the:positions of the parts.iwhich. ob-
tain. when -communication between the burner

-and the gas-main'is closed. -Tig. 2 is.a simi-

lar -view, showing the. positions of the parts
which . obtain-when .the collapsible.vessel.is
fully expanded. by:the gas-pressure.: Fig, 3is
an elevation at right angles: to Fig. 2. Fig,; 4

‘is'a plan. Fig.5is alongitudinal vertical sec-
tional. view of ‘the: collapsible-vessel ‘and -its

appurtenances. Fig. 6 is a transverse section
of-part of the same. -Fig. Tis a plan, showing -
the. arrangement of -the gas-passages. Figs.
8:and 9 are:detail views of sthe: cam arrange-

‘ment for regulating the -collapsing of the col-
lapsible vessel, and-holding it at the. proper
‘times:in a. partially-expanded position. =

. ais the burner,.to which gas is-conducted
by a- pipe; b, communicating with a nozzle, ¢,

sterminating.-within the: collapsible vessel or
-chamber d, compoesed of a :base, @, made for
-convenience in - parts. screwed itogether, as

shown, and a:crown:plate, ‘@, hinged. at. A4,

Jjoined:together: by a flexible connecting piece
or band, d°. which- may be-of leather. - The
base d' is, by preference, cast:in three. pieces,
two of 'which parts have channels; which, when

‘the two parts.are put together, form passages,

this being a more ready and cheap mode of
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construction than drilling holes in a solid cast-
ing.  'Within the chamber d is a lever, ¢, hav-
~ ing its falerum at ¢!, an inverted cup-shaped
valve, &, at one end, and a weight, 6% (or it
may be-a spring operating in the same diree-
tion as the weight shown,) at the other end,
~said weight causing that arm of the lever

which earries it.to preponderate, slightly over |

the other arm, thus keeping the central divis-
ion of the valve above the level of the mer-
.eury or sealing-liquid in the cup or vessel ¢*,
containing the nozzles ¢ ¢/, except when the
cap is held down by the crown-plate &7, to
which an arm.or hook, 45 is attached, for in-
suring the raising of the central division of
the valve out of the sealing-liquid when the
collapsible vessel is expanded or opened out
- by gas entering from the supply - pipe..- f is
the entrance for gas, fed by a supply-pipe from

-the main. ¢ is the orifice or nozzle communi-

. cating with thé supply-pipe, which also com-
. municates, by a passage, g, with the compart-
-ment & of a trap, constructed as shown,.and
.operating as hereinafter described, for open-

.ingor closing the gasway to the collapsible"

vessel d when.the gas-pressure in-the main

. is temporarily increased sufficiently to over-

comé. the. resistance of a body .of water or
-liquid in the trap, and thereby to.gain admis-
sion to.the chamber d. - The weight of the
. water to be displaced in the trap must slightly
exceed the maximum ordinary working press-
- ure, so that no gas shall enter the collapsible
vessel. except when the pressure in the mains
is increased .beyond. said limit. As the gas

" enters the collapsible vessel at a pressure ex-

ceeding the resistance offered by the crown-
. plate d?; the vessel is. expanded. By this ar-
- rangement, when the collapsible vessel d.is
- collapsed or closed, communication is cut off
: between the.nozzles or orifices ¢ ¢/ by the cen-
. tral division of the valve ¢ (seen best in Fig.
- 6) dipping into the sealing-liquid in-¢*; but

when the collapsible.vessel is expanded by
..the gas-pressure, the valve, being- raised suf:
. ficiently to withdraw its central division from

- the sealing-liquid, unseals the nozzles or ori-

- fices ¢ ¢/, and permits gas to flow from ¢ to ¢,
and thence to the burner. ~Mercury. or other
- sealing-liquid is supplied.to-the cup.or vessel’

¢* through the passage ¢ and. pipe ¢, the lat-

- ter-being supplied with a-screwed stopper,.#,

which may:be screwed in more or less, for reg-
» ulating thé level of .the sealing-liquid in the
-pipe.or vessel ¢*. - Gasentering the apparatus
- through f and g, and flowing into the com-
- partment k.of the trap, as described, presses
; therein against.the surface. k! of the water or:

liquid, ‘whieh is forced -up into'the compart-
--ment h? until -the surface A'is depressed, by
- a_pressure. exceeding . the ordinary working,
. pressure, below the.orifice of the bell-mouthed
~.tube or conducting-passage I?, whereupon gas
-flows. by the tube. A® into. the compartment h?,
-and thence by the passage A’ enters the col-.
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lapsible vessel d, which is thereby opened out
or expanded, so that the weighted end of the -
lever e, previously held up by the pressure -
against the valve of the internal projection
d* of the ecrown - plate d?, is now left free to
descend and raise the partition of the valve
above the level of the mercury, thus placing
the. nozzles ¢ ¢’ in communication with each
other, so that gas entering at g will flow
through ¢’ and ¢ to the burner a. .

On the extra pressure being taken off, the
surface of the water or liquid in the compart-
ment k will rise, so as to again seal the mouth
of the tube %?, and the gas remaining in the
vessel d will escape therefrom by the small
orifice 4**. The lower edge of the rim of the
valve, by always dipping into the sealing-
liquid ¢*, effectually prevents the escape of
gas into the main body of the collapsible ves-.
sel. - S is a pipe for returning to the reservoir.
any water that may splash or be forced up the
tube ? into: the chamber A% - When the gas-
supply is to.be either turned onto the burner
and ignited, or cut off :and extinguished, a
slight augmentation for a few seconds of the
gas-pressure in the mains beyond the ordinary
maximum working pressure will suffice, which
angmentation is effected by means of a regu-
lator or governor at the gas-works, or else-
where, as is well understood. o
- The collapsible vessel is caused to remain
in a partially-expanded position by a mechan.
ical device consisting of & grooved cam, j, car:.
ried by a small bracket, j', on the crown-plate
d?,and having -its axis at 2 This cam is
formed with -two. notehes, /* j¢4 and provided
-with four pins, k &* k? %3, or. cross-pieces, trav-
ersing the groove in its periphery, whiclr pins
or cross-pieces operate in .conjunction with a
pawl, I, working on a pin, /.~ Attached to the
base d* of the collapsible vessél is a pin or stop,
m, Fig. 1, operating in conjunction with the
.cam j, into one or other -of whose notches j° j*

“ this pin m enters when the: collapsible vessel
d is eollapsed.or closed. Tn Fig.1 the col-
lapsible vessel is shown in this position, with-
- the pin or projection m in the noteh 75 On
now expanding- the vessel the’ cross-pin & of
“the cam ¢ will enter the bend of the pawl{, .
“thereby partially rotating the cam, so that on
: the:gas-pressure being again -reduced the de-
:scent of the crown-plate d? will be arrested by
the pin or projection m coming in eontact with
‘the part. j® of the cam j, which will ‘keep the
‘collapsible vessel partially expanded,-so that
‘gas may continue to flow to the burner ¢ until,
.onits being -desired ‘to-shut off ‘the gas from
.the burner, the pressure is agiin temporarily
‘augmented - beyond 'the: ordinary maximum
working pressure,- as before, whereapon the’
‘cam.j will, by the action of the pawl [, as be-
.fore, be again partially rotated-until its notch
j* is brought into position to receive-the pin or
‘projection m.. ‘On the, extra -pressure being
‘now taken off, the crown-plate @ will dés¢end,"
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‘pushing down the end of the lever with the

valve, which will thereupon seal the nozzle or
orifice ¢. The cam jis prevented from being

accidentally turned back by the arrangement

shown in ‘Figs. 8 and 9, wherein m* m* are
washers of leather or other flexible substance,
fitting on the axisj? one at each side of the
cam j. j7is a metal washer, having through
it a hole corresponding to the section of the
axis % which at this point is of the form shown
in full lines at # in Fig. 8, to prevent the metal
washer from turning. #is a nut, by which
the whole may be tightened up. more or less,

to adjust the amountof “braking” action upon:

the.cam 72  To the crown-plate d? is hinged or
Jjointed a wire or rod, n, cranked, or provided
with a loop. at n!, bent like an elbow at #n?, and
terminating in a hook, n?ns. Through this
wire or rod motion from the crown-plate d? is
communicated to the lever o o', whose fulerum

is at 0%in the bracket , for raisin g the coveru
-of the uniting-chamber p (which contains the

liquid chemical agent) out of the mercury or
other sealing substance contained in the chan-
nel surrounding the upper-part of said cham-
ber, and to a lever, ¢, and an arm, r, to regu-
late the feeding one by one at the proper times,
from the pipe or receptacle §, through the noz-
zle ', to the uniting-chamber P, of the pills or

~balls ¢. ¢, composed of suitable chemical in-

gredients, for generating. the. necessary flame
for igniting the illuminating-gas issuing from

“the burner.

* The lever ¢, Whiéh has its fulerum at ¢!, is
bent at one end, ¢%, and carries projections or

stopping-pins ¢° which enter orifices in the.

pipe or receptacle s. - Into a similar orifice en-

ters a- projection or- stopping-pin, 1, carried’

by the arm r; which is bent at 7%, and has its
axis-at 7% - That arm of the lever g carrying

the stopping-pins ¢ is-made to preponderate:
over the other arm of the lever. Assuming |-

the parts to be in the relative positions shown

‘in Fig. 1, on the collapsible vessel d being now
expanded, as already described, the Joop .

coming in contact with the arm 0, will, through
it and the arm o', uncover the unitin g-chamber
p, while, as the: part -n? .of the wire rises and

rcleases the part ¢? of the lever ¢, the stop-.

ping-pins ¢* will. deseend between the pills ¢ ¢/,

~ and, by the: continued ‘upward . movement of.

the wire n, its part'»? coming in contact with

“the part 2 of the lever r, will raise the stop- |

ping-pin 7%, thus allowing' the-pill ¢ to descend

by the nozzle s’ into the liquid chemieai agent-
in the uniting-chamber p, and, by the action

of the chemical agents thus brought together,
generate the necessary temporary flame to ig-

nite the gas issuing from-the burner @. On

now removing the extra pressure the collapsi-
ble vessel d will partially. collapse sufficiently
to close the uniting chamber p by its stopper,
but not to cause the aetuation of the lever a0,
and, as already explained, the collapsible ves-

sel will be kept sufficiently expanded to allow.

of the continued flow of gas to the burner a,
until the pressure is again temporarily aug-
mented and subsequently reduced;as previous-

1y described. - This last-mentioned reduction of

pressure, besides cutting off and extinguish-

Ing the gas, will bring about the descent of

the wire n, thereby drawing down the part ¢?
of the wire ¢, and raising the stopping-pins ¢?,
80 that the pill # may take the place of that
shown at ¢ in' Fig. 1, and so.on. The hook n4
insures the descent at the proper time of the

lever q. , :

The chemical agénts we use for ge‘n‘erdting

the necessary flame to ignite the gas issuing

from the burner @, as hereinbefore déscribed.
are such as are well known to chemists. as pro-
ducing flame. when brought together, the one
chemical agent being, however, accordin gtoour

Ainvention, used in the form of a liquid in the -
-uniting-chamber, and the other chemical agent

or mixture in the form of pills-or balls. - These-
pills or balls may be made of chlorate of pot--
ash mixed with sulphur or with sugar, or with.
other suitable organic substances, and used’
in conjunetion with ordinary rectified sulphuric
acid as the liquid agent. = ~* . T . .

. - In'practice we have used pills or balls com- - -

posed of a mixture of sixty parts, by weight,
of chlorate of potash, twenty-seven parts,. by
weight, of common whitesn gar, and asufficient

‘quantity of flour paste to form the mixture"

into pills or balls.-  We have also used pills
or balls eomposed of fifteen parts, by weight,
of chlorate of potash, five:parts. of sulphur,
one part of rosin, four parts of nitrate of pot-- .
ash, one part.of earbon,and a sufficient quan-

tity of flour paste to form. the mixture into

pills or balls. e L R
- We have used the foregoing in conjunction
with the ordinary. rectified: sulphuric-acid of
commerce. o . - R
Although in the drawings we have shown
the nozzle and valve. inside the.collapsible’

‘vessel, which arrangement we . prefer, it will

nevertheless be obvious that they may be ar- )
ranged outside. . S

-1t will be evident, also, that the arrangement.
of apparatus shown in- the drawings. may be

in other: ways modified to suit circumstances,

without departing from the ‘distinctive char-
acter “of our :invention..: Thus, for example, .

the hydraulie trap,the nozzle ¢ ; and the lever:

¢ may be dispensed with. In this: case gas
from: the mains passes direct into the collaps-

ible -vessel d, whence a single. nozzle sur-:

rounded by a cup of mercury-or other sealing-

lignid (like that ‘shown at ¢ in Fig. 5). com-: -

municates with the burner..  The crown-plate

@ carries an- inverted cup-shaped valve, (of:
‘which the crown-plate itself may. formpart,):

the lower edge of whose rim dips into the seal--
ing-liguid, so that the nozzle: is hermetically
sealed . when the: collapsible vessel is in' its
collapsed state. The crown-plate is weighted :
to resist the maximum ordinary working press. .
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nre; but when a pressure beyond that is put
.on, the collapsible vessel will be expanded,
- thereby unsealing the nozzle and allowing gas
-to flow to the burner. A second pawl,-as shown

in Fig. 10, may be used in lieu of the arrange-

ment shown in Figs. 8 and 9, to prevent the
“turning back of the cam, '

In .another modification of our apparatus

the crown-plate d? carries two cup-shaped
:valves of different depths, operating in con-
‘junction with a couple of nozzles surrounded
by mercury, so. that during the temporary
angmentation of the gas-pressure beyond the
“maximum ordinary working pressure the rims
.of both .of thé ¥alves will be out of the mer-
cury, and the .nozzle leading to the main
- burner, as well as the nozzle leading to .a per-
forated messenger-pipe, will be open - for the
flow .of gas passing through the main body of
"-the collapsible vessel d; but when the tem-
porary extra pressure is removed the crown-
plate d? will fall, so that the deep rim will dip
into the mercury and seal the nozzle leading
to the messenger-pipe, in which position the
"erown-plate d? will be retained with the. shal-
lower rim still above the level.of the mercury,
.o that the nozzle leading to the barner will
-remain open for the flow of gas to the burner
antilthe extrad pressure is again put on and
taken off, as before explained, whereupon the

collapsible vessel will close or collapse, so that

both rims will enter the mercury and seal the
two nozzles. - - _—
~Another plan is to allow the gas fo flow di-
xeetintothe collapsiblevessel d,invert the noz-
zle leading to the burner, and on one end of
the lever ¢ (made stouter than shown in the
" drawings) place a cup-shaped valve charged
with mercury. In this case the crown-plate
Misweighted by tlat pieces of lead or other con-
venient mmeans, so as to very slightly exceed the
maximum working pressure of the gas in the
- mains. The opposite end of the lever e to
~that.earrying the valve is slotted at.one end,
to allow :of ‘the free passage within certain
limits of a pin or stud attached at its upper
.end to the crown-plate @ of the collapsible
wessel, and formed -or. provided at its lower
:-end with.a head or projection, for lifting: the
~:end of the lever or tumbler e when the col-
lapsible vessel d.is expanded oropened out by
.gas entering from the supply-pipe. When
“the collapsible vessel d is collapsed or closed
"-the slotted end of the lever ¢ is depressed by
-its.own ‘weight, thereby sealing the nozzle or
“orifice by the mercury contained in the cup
~.carried by the otber end of the lever; bub
when the collapsible vessel is expanded by
the gas-pressure the slotted end of the lever,
~being raised, depresses the cup of merecury,
' .thereby unsealing the nozzle or orifice, and
- perinitting gas to flow to the burner. Mer-
- enry is supplied to thecup through a .nozzle-
shaped pipe carried in the crown-plate just
above the cup, and furnished with a stopper.

It will be obvious that in carrying out our
invention the cam may be attached to the
base-plate of the collapsible vessel, the pawl
1 and adjusting-pin m, or its equivalent, being
attached to, and carried by, the crown-plate
@, and that the crown-plate, instead of being
hinged, may be made to work in guides; but
we prefer to hinge it to insure perfect work-
ing of the cam. ,

“Our method of igniting gas by the -use of
chemical agents may be advantageously em-
ployed in connection with lamps or burners,

‘to which the supply of gas is regulated by . -

taps or cocks in‘the ordinary way. In such
cases we arrange & uniting-chamber;p;in jux-
taposition to each burner, as shown in Fig.1;
but, there being no collapsible vessel, we con-
neet the lower end of the wire # to one arm of

a bell-crank lever working on a fixed stud or

pin, in the ordinary way, aid provided with
a spring to retain it normally in such posi- .
tion as to keep the wire » in its lowest posi-
tion, from which it is raised as required, for
operating the cover » and pill-feeding levers,
by pulling a wire attached to the other arm

of the bell-crank lever, in a manner that will

be readily understood without further descrip-
tion. : ' , C
We are aware it has before been proposed

' to. automatically open the gasway. to the

burner, ignite and shut off gas by changing
the pressure .of gas in the mains; also, that
the application of hydraulic sealing for regu-
lating the'opening and closing of the gasway
to the burner is not new. Moreover, we lay
no claim to novelty as respects the use. for
producing flame of the chemical agents here-
inbefore referred to, except when the solid
agents are formed into pills or balls, which
may be delivered one by.one into the liquid
agent contained in the uniting-chamber, as
hereinbefore described. _ ' :

What we claim is— _ R g

1. The combination, with a collapsible - ves-
sel, an inlet for gas, an outlet to a burner, and
a valve for closing as required the -commnuni-
cation between said inlet and-outlet, of a gov-
erning weight or body for precluding the ex-
pansion ‘of the collapsible vessel until-a pre-
determined pressure of gas exceeding the or- .
dinary maximum working pressuare, and suffi-
cient to displace said. governing weight or
body, shall have been put on, and a cam ar-

‘rangement for retaining the collapsible wvessel

in a partially-expanded state, to permit- the

continued flow of gas to the burner, notwith-

standing such variations as. may occur in the
gas pressure- within its. predetermined ordi-

‘nary working limits.

.2, The combination, with a gas-buruer, of a
uniting-chamber for containing a liquid chem-
ical agent, a receptacle or reservoir for con-
taining pills or balls composed of suitable
chemical ingredients, and apparatus, operating
as hereinbefore described, for regulating the
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delivery of said pills or balls, one at a time,
into the uniting-chamber, as required, to pro-
duce the necessary flame for igniting gas is-
suing from the burner. .

3. The combination, with the collapsible
vessel d, valve ¢, and orifices communicating,
respectively, with the gas-supply and with
the burner, of the hydraulic trap, for governing

. the admission of gas into the collapsible ves-

sel d, and: the cam device j m, for retaining
the collapsible vessel d in a partially-expanded
state, said device being arranged to allow the
vessel d to collapse or close as required, all
substantially as hereinbefore deseribed and il-
lustrated.

4. The combination of the collapsible ves-
sel d, operated and regulated as described,
the rod n, the lever o o, and cap , for cover-
ing and uncovering the uniting-chamber, and
the lever ¢ ¢* and arm #, for regulating the
delivery of pills or balls into the uniting-
chamber, as above set forth, for the purpose

specified. i
HENRY GREEN.
JOHN BARROW.
Witnesses:
JAS. CLARKE, ~

8 Winckley Street, Preston, Attorney’s Clevk.
THOS. CLARK, »
8 Winckley Street, Preston, Attorney's Clerk.




