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Application fied June 28,1
To wli wlwone of sty coioetier -

16 it known that 1, Josuua Onane, Jdo,a
citizen of the United Statas, residing at 3 esis
wood, in the county of Norioik, State of MR-
gachusetts, have invenied & coviain new and
useful Improvement inn Gas-bHu rnors,of which
the following is a specification, reference bo-
ing had thevein to tha accom panyviny draw-
ings. - ‘

The burner herein described and shown 13
, patented Lo W. 4.
Dudley by United States i’atent No. 568,130,
isstied Septomber 22, 1890, |

The invention will first
veference to the sccompanying drawings,
which illustrate the best entbodiment thereot
vet devised by me, and afterward the essoen-
tial characteristics of the invention will bo
particulariy pointed out and distinelly de-
Gned in the claims at the close of this spoel
fication.

In the drawings, Fimire iga vertjeal ¢ross-
section of the burner in its closed coudition,
Fig. 2 is a similar section ot the middie por-
tion of the burner, showing the huvncy in iy
open condition, Iig. 3isa view in aigvallion,
showing the tip of the burner gt adiacent

Fig. 4 18 a plan view of the same.

In the drawings, I desiguates the piliat or
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burner-tube, in the upper end of which is -

serted the usnal tip 2. 3isthe annulsgr hent-
ing-chamber surrounding wnid tip, and 41y

the pipe leading therefrom downwardly G

the valve, hercinafier more narticularly de-
soribed. 'Tho firgt featurc of the present un-
provement relates to the connection belweon
said annular heating-chamber and pipe.  In
the patent above referrad to the parts are ao-
seribed as separately formed and Drazed to-
gother, I have mado repeated eXDOriIenLs
to producesuch a construetion expeditivusly,
cheaply, aud with the certainty of obtnininy
a tight joint, The final outcome of =uch ex-
periments Lias been the prod getion and adop-
tion of the arrangement illustrated herein.
In this arrangement the annular heatling-
chamber is formed of an integral extension
of tho pipe 4, bent to a civeular form of fho

required diameter and having its extremily

5 pinched up, Lrought into contact with the
initial bend 6 of the pipe, and brazed therelo,

‘such Lrazing serving not only to seeure said

ha deseribed ety
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b said end hermebicatly,
& supporting-disk
e sald pillar fitting
cojection or boss, which
4 k when the latter
Lo gl nnd tho parts being soldered
* ciing-pipe 4 passes into
e interior of the pillar, as at 7, wiere it 18
colderad thereie, and runs down centrally
wroiioh g holein thed

-

th ke 61, ' Thesaid disk
ihornfopen serves Lo hold the pipe from lateral

.
I e 2" ..

iParforvations 8 are formed 1n
sunding said pipe for the ad-
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thie disk sunr
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misgion of gas into i PrUaL,
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jecting flange 12, and
11 5w applied between such flange
and tho macginal portion of the diaphragm.
The diaphirag has o central hole to TeCoOive
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plicd i Ler, #e shown, the end of the

pipa Leing reamed oub L0 proven Loits withi-
dvsanl wned the sald pacts belng soldered Lo-
cethier, as AL Js, IO form a uight joint be-
cveon Lhein and wmnintain the diaphwagm
drmly supported by thoe pipe. The rving 10

has 113 lower inner s
disk o 5'- 2, ‘The boftom piece
i of the riag, as at 101,
(e edeo of the bobtom pleco, and

aolior ix nsod, as ab 103, to seal the joind.
waid hottom pioee, ring, and diaphragm to-
cethior form a dlaphyvagm-chamber. A small
through

Lole is formed in the boliom plece 1,

which the diaphragm-chamber, pipe 3, and

anniar heatl
flguid

ng-chamber $ are filled with &
of 1ow boiling-point, and sald hole 1s

hen olosed by a piug 14 and a drop of 80i-
HINR Y .
VY ‘o abinve mentionad arve first

hrag 918 so applied and
wirenity of the pipe 4 that the
ho flanze 12 of the sing 30

Tiall come in eontact with the under surface
of the divip 61, After the diaphragm-cham-
4

o

or has been ecmepleted and filled heat is ap-
plicd to voelaliitzo & porlion ol the contained
fluid, which, as will of Pourse bo understood,

qamity of the pipe 4 apd s ap-
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ameter of the disk 61]. Now when the burner
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‘and incidental resistance to flexure,but a tem-

o _ 603,500 e

throws the diaphragm-chamber away from
the disk 61, as shown in Fig. 2, by reversing
the curvature of or, 1n other words, convex- |
ing, the middle portion of the diaphragm.
While the disk and diaphragm-chamber are
thus separated, an annular leather washer
16 is inserted between them by being tem-
porarily elongated and slipped over the dia-
phragm-chamber and then restored to form
and seated against the disk. The outer di- '
awoter of said washer is the same as the di-

is allowed to cool the diaphragm-chamber or,
more precisely speaking, the upper surface
of the flange 12 of the ring 10, will be foreced |
by theself-recovering action of the diaphragin
{hereinafter explained) up into close Tas-
Light contact with the washor. In the above
posttion, as will of course be understood, the
diaphragm-chamber acts as valve to close
completely the burner to the passage of gas
into the pillar, while in the position shown in |
IFig. 2 the valve is opened and free passage
of gas is permitted. ' |

I71s a cup adapted to Stupport the parts |
hereinabove describod and to tnclose the dia-
phragm-chamber. 18 is o hollow neck pro- |
Jeetingcentrally downward from satd cup and
interiorly'sarew—l.hreaded, as at 149, for at- |
tachment to the bracket or othor support to
which the burner isto beaffixed. "The inney
cdgeof tho cup is rabbeted to recelve the disk:
61, and when the latter has bheen put in place
the rim 20 of the cup is spun over upon the
margin of the disk, thus ¢lam ping the two to- |
zether, Aswill be observed, the outer mna rein
of tho packing 1¢ is interposed between the
cupanddisk. Thus thesaid packing ismade
1o serve the double function of closing the
Joint between the cup and disk and ol serving |
a5 & seat for the valvo constituted by the dia-
phragm-chamber. The most Linportant aim |
which [ have had, howevar, is to render prac-
ticablo the employment of » “spring-metal
diaphragm.” It isnot intendod by this term
to-include metal diaphraging having a slight

pored-metal disk capable of fully recoverin g
Its original shape afier being flexed without
the uncertain aid of SPrings or air-pressure.
Air-pressure is of conrse present and exerts
some tondency to assist the restoration of
shapeof thediaph ragm upon decrease-of fluid-
pressure within tho (li;tphrngm-clm_mlmr; but |
in my devico tho diaphragm, as Just stated,

has tho properly of recovering its original |
shapo wholly independentiy of the said air-
proessuroe, and lience ean bo positively do-
pended upon to perform i intonded fune-
vion.  The capability just referred to may bo
briefly expresseil as that of “sell-recovery,”
and a diaphracom having that capability inay
ho termed a self - recovering” dtaphragm,
Thesuperiority ol such a diaphraocm will upon.
consideration be apparont. It redncees i !

mochanism of the burnertoa minimum. Tt J{

my burner there are noeither Inose nor slidinas

nor pivoted parts. The employment, of such

diaphragm also renders the burner sure of
operation. Not only is the diaphragm of my
burner self-recovering when flexad, but in its
position in the assembled device and sabject
to the conditions of actual use it exerts such
force in the action of self-recovery as to close

very firmly the valve which it actuates, and.

thus fo prevent with certainty the undesired

and dangerous escape of gas, while its ampli-

tude of ‘motion is quite adequate to secare a
clear passage for gas when the lame thereof is
barning.

The firm closing of the valve just men-
tioned is always essential, but is especially
difficult of attainment where the advantage
of a packinginterposed between the valve and
1ts seat is sought to be secured, as in the ar-
rangement herein shown and already de-
seribed, for with such construction 1t 1S not
sufficient that a merely physical contact be-

Lween tho valve and the packin g should take -

place. On the contrary, 1t is necessary for
the production and maintenance of g, gas-
Light closure that the valve after making con-
tact with the packing shall be drawn against
the latter with considerable force. Upon the
Hexure of the diaphragm the packing is re-
lieved of compression and exhibits a certain
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degree of expansion, thereby following up the o :
motion of the dinphragm-eha'm-be_r-t,o:a‘:m&-.te;—:;‘_
rial extent, still keeping the burner substan~ -

tially closed to the passage of gas. For this

100 .

reasonitrequiresadiaph ragm of considerable -

amplitude of motion to separate the valve

which it actuates completely from such pack- -

ing, and thereby to permit a free passage of
2as Lo the burner-tip. This action, however,
13 readily secured with the diaphragm hervein

described. |
In using the term * metal,” however, I do
not confine myself to the use of what is ordi-

narily known as a metal if there be other
substances ecapable of a similar action in re-

gard to resiliency and adaptation to use in a

burner such as herein described.

1o obtain the ad vantages onumerated
above, T preferabl y employ a concave or
dished diaphragm of spring-brass. Itis oenly,
however,after continued experiment and coin-
sideration that I have been able to produco

In quantity and with an intelligent under-

standing of the conditions of practical suec-
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Cess spring-diaphragms having the property

of sell-rocovery. I have finally ascortained
that in order that such diaphragm may be

self-recovori ng its surface must have a curva-

ture not excceding a certain predetermined
amotnt—that is to say, that when less than
sald curvature is imparted the diaphragm

takes on the additional quality of self-re-
covery, which it does not possess if character-
1zed by a groater curvature, To avail my-

sell of this property, which, so far as I am
aware, is of my own discovery, I employ tools
or machinory to produce the curvature or
dishiinge of tha diaphragm which is §o Dropor-
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693,590

tioned as to give the latter a trifle less than |

titn degree of concavity mentioned.
The normal position of the diaphragm is
indicated in Fig., J*while its position during

the time the burnor-flame is present is indi-

cated in Kig. 2. Something may be observed
in the way of éxplanation of the property of

self-recovery, although such explanation 1s

only tentatively offered. It appears that the

1o effort of the annular portion of the diaphragin

[3

(marked m in Fig. 2) is-xerted to draw the in-

topipt area n back into 1s original position of

concayity, but that such tendency has to act
agains8t the resistance of E?_e; fullness of the
metal in the said interiorarea to being so

drawn or crowded back.¥ Now I have found

that if the.fullness is greater than a certain
amount by the curvature of the diaphragm

~ exceeding a certain degree such withdrawal
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will not be effected, but the displacement of
the diaphragm will become permanent. It
will also be evident,ds before intimated, that

~the force with which the diaphragm-chamber

(or more precisely the upper surface of the
flange 12 thereof) is drawn against the pack-
ing 16 when the diaphragm has recovered
itself inte the position shown in Fig. 1 18
ample to produce a gas-tight closure between

extreme position of concavity and al. its por-
tions acting to augment such pressure.

What I claim 18— .

1. Inaburner,the compinationof a burner-
tube, asupporttherefor, a thermally-operated
valve for controlling the fiow through said
burner-tube, a pipe leading from the operat-

‘ing mechanism of said valve into proximity

to the burnemstip, and an annular healting-
chamber surrounding said tip and formed by
an integral extension of saild pipe, having its
extremity closed and brazed to the interme-
diate portion of the pipe, whereby the said
extremity is both hermetically sealed and se-
ctired from displacement. -

2. Inaburner,thecombinationof aburner-

tube, a disk on which the saine is mounted, a |

diaphragm-chamber below the disk, and a
pipe leading upward from the diaphragm-
chamber fitting a hole in the disk and extend-
ing into preximity to the tip of the burner-
tube, whereby the said disk is caused to sup-
port or steady the lower end of the said pipe
and diaparagm-chamber. |

- 3. Inaburner, thecombination of a burner-
tube, a disk supporting the same, a cup hav-
ing a rabbeted edge receiving the disk and a
turned-over rim to secure the disk in place,
3{11 apackinginterposed between thacupand

18K.

4. Inaburner,thecombinationofa burnesr- |

tube, a disk, a cup to which the disk is at-
tached, a valve within the cup, adapted to
move toward and from the disk, and an an-
nular packing the outer margin of which is in-
terposed between the cup and disk while the

inner margin extends between the valve and

disk.

5. Inaburner, thecombination of a burner-
tube, a disk, a cup to which the disk is at-
tached, a diaphragm-chamber located within
the cup, a pipe leading from & point in prox-
imity to the flame of the burner through the

70

disk, and affixed to the diaphragm of the dia-

phragm-chamber, whereby the latter is cen-
trally supported, and an annular packing the
outer margin of which is interposed between
the cup and disk while the inner margin ex-

| tends between the disk and diaphragm-cham-

ber. e
6. inaburner, thecombination of a burnex-
tube, a valve for controlling the flow of gas

75

8c

therethrough, and actuating means for auto-

matically opening and closing said valve, in-
cluding a concave spring-metal diaphragm
subjected to thermally-afiected finid-pressure
onits convex side, said diaphragm having its
marginal portion secured and being self-re-

¢ covering upon decrease of the aforesaid fluid-
said parts, the diaphragm then being ia its

pressure. )
7. Inaburner, thecombinationof a burner-

83

gC

tube, a valve for controlling the flow of gas

therethrough consisting of a movable cham-

ber, and having one wall thereof formed by a

concave spring-metal diaphragm secured at
its margin, and a pipe leading from a point in
proximity to the burner-flame to the said
chamber, the said diaphragm receiving said
pipe at its center and being self:retovering
upon decrease of pressure within the dia-
phragm-chamber.

3. Inaburner, thecombinationof a burnex-
tube, a valve for controlling the flow of gas
thevethrough consisting of & movable cham-
ber having an inturned flange, and having
ono wall thereof formed by a concave spring-
metal diaphragm, and a pipe leading from a
point in proximity to the burner-flame to the
said chamber, the suid spring-metal dia-
phracm receiving said pipe atits center, hav-
ing the marginal portion thereof affixed to
said inturned flange, and being self-recover-
ing upon decrease of pressure within the dia-
phragm-chamber., | |

In testimony whereof I affix my signature
in presence of two witnesses.

JOSIIUA CRANE, Jk.

Witnessés:.
LEPINE HALL RICE,
ROBERT: W ALLACE.
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