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zen of the United Stetee and a 1e51dent of

New York, (Brooklyn,)in the county of Kings
‘and State of New York, (having my post-office

address at No. 35 Weueu street, New York

city, New York,) have mvented & new and
‘useful Improvement in Bunsen Burners, of

which the following is a description, refer-

ence being had to the eeeompenymtr dmw-
me;s 10 Wthh—-

Kigurel Illuetreteq a Vertleel Seetlonel wew
of the burner.

emee they formnopartof my invention. FIU‘S
2 and 3

cap for the bume1 showing the gauze flame-
arrester and heet tr menntter' in position.

Figs. 4 and 5 illustrate a plan and a vertical |
sectional view, respectively, of a modified

- form of the cap and gauze flame-arrester and

30

4.0

45

heat-transmitter..

Ulustrate a plan and a vertical sec-
tional view, respectively, of one form of the |

Certain parts ordinarily used |-
with burners of this character are omitted,

- Higs. 6 and 7 1llustrate a

plan and a vertical eeetmnal view of still an--

other modified form of the cap.

ures I do not show my peculiarlv- eonstlueted
flame-arrester and heat-transmitter.

wise omitted, so constructed that the f ame
produced is slightly different from that pro-
duced by the other forms of cap shown. Fig.

10 illustrates a vertical sectional view of .:u; |

modified eonstl'uemen of the mventmn
Investigations and e*{pemments

tion of the so-called * mantle” of lefmebory

material have developed the fact that the
produced by the man-
tle i1s largely dependent upon the complete-
ness of the combustion of the fuel (combined
alr and gas) and that when the mixing of

bl‘lllldnﬁ}’ of the light

~In these fig-

Figs. 8
and 9 show another form of my eap, in WhlGh_
the flame-arrester and heat-transmitterislike-

madé by
- others as well as myself since the introdue-

these two elements is complete, so that com-

bustion is perfect, (or as nearly so as possi-
ble,) then if proper devices be provided to

eontrol or direct the combined gases at the-

point of combustion it is pOSSIble to produce
a

flame having what is now known as “hy-
Dol incandescent zone.” This is a zone or part
of the flame 1mmed1ete1y above the surface of
the burner, where the combustion is so com-
plete thﬂt the heat is intense and the incan--

-deeeent ZONne 1*efe1'1ed to. .-
~A represents the 01'd1ua1'y Buneen Dube B,
‘the 01*(]11:1&1 vy gas-inlet nipple;

valve which contr els the admission of air.
18 pl‘OVlded with the usual openings K I, which

sible beeeuee, as I believe, of the presence

' deseenee of the- :m"a,mle mme eempletely se- -
cured, whereby greater b]llha,m*y and inten-
8ity 1n the light teeult; than is otherwise pos-

s

of the intense heat, which secures the great
Incandescence of the mantle, and pfu'tly be-

cause, owing to the complete combustion of -

the fnel thele is little, if any, residual prod-

illuminating power is seriously impaired.

My invention therefore relates to the parts

6o
uctof enmbueilen Wthh if present, darkens
‘the mantle at its upper. pmb first, and later
the obscuration extends downwardly until its _

65.

of a burner whleh pertain tothe above-stated
features—that is to say, first, the means for
securing proper eupplymm Othel' w*mc:ls, pres-

sure or force—of the gas and air and the
proper mixing of these two fluids before they
reach the pemb of eomhuebmn, and, second,

parts, whereby pleeblmlly perfect combus-
tion is obtained, resulting in tne hypelm(.,ful-

lets in the tube A,and D the or dmmy cate or
It

register with the Opemn ogs C1in the bube

F is the enlarged upper portion of the_
burner-tube, and. G is the mfmtle, |
(The form shown in Fig, 1is
It
| is composed of a hollow cup- eheped part H,
the sides I being quite deep to constitute a
:mrcumferen tial ﬂan seorcollar which fits with
considerable snugness upon the exterior of

His a cap.
the same as illustrated in Figs. 2 and 3. )

the part I of the tube, so as to prevent the
escape of gas at this ]omt Around the edge
of thiseap, which may ‘bearched, if pr efured
are formed a series of epemnﬂ*s J, made by
pl.mchme‘ holes through the metcﬂ In such
manner, however, that the severed portions

70

improvements.in the burner and its related

5
C ¢, the air-in-. :

80

9o

95

i are nob eetlt*ely punched out, but only

‘about three- quarters of the way, leaving a
‘portion (say one-quarter) of the metal uncut,

which acts as a hinge, or rather support, for

the severed por 131011 whwh is bent npwardly
above the plane ef the surface

of the cap.

100

Thus each little part K constitutes a sort of -
deflector superposed over each hole, and the
_tool whleh eﬂ?eete the cutting of the meml as
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“into the tube and perhaps even to the nipple
B, (which is apt to occur upon lighting the
gas or if it be partially turned down)——-I pre-.

40
45
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will be hereinafter described, in
that the pressure of the gas and the amount.
of the incoming alr may be exactly regulated.
“and their mtlmate mixture effected, so that

in conjunction with iny burner. |
employ a mere disk of gauze, (illustrated at I |
in Hig. 1,) and it may be located where shown

stated, is so shaped upon 1ts face, in conJunc-"-
tion W1th the die with which it eoopelates as
to shu*htly twist these superposed deflectors:
K in such manner that the fuel as it passes
upwardly through the cap will be projected
in a series of Jebs (very slightly separated.
from each other) at an upward angle and also
“a little tangential to the circle ot the cap at
the place where they issue, so that if their

line of projection were extended the entire

~circle of jets would describe a ﬁﬂ‘u_re resem- .
- bling an inverted truncated cone.

of this construction the jets of flame are con-

trolled in volume, each jot is pmetlcaﬂy iden-
tical in size with the neighboring jets, and.

owing to their tangential pmieobion they are
thrown directly ag .funbt the inner surface of

the mantle very shnhtly above the surface of
the burner, whereby I secure the mostintense |
flame and the most perfect incandescence of |
the mantle known to me, since the hyperin- |
candescent zone which is produced by these
intensely-hot jets of pe_lfcohly consumed fuel
impinges directly against the inner surface
of the mantle and produeea a complete cir- |

cumferential illumination of it. .
My apparatus is otherwise constr ucted as

under all conditions of pressure I secure com-
plete combustion and ﬁleate%t b11111fmcy in

the light. |
In order to plevent “downward lltrbbmg,

as it IS called—that is to say, the dropping of

the flame downwardly through the burner

fer to use a gauze diaphragm or flame-arrester
T sometimes

or at such other place as may be preferred;

but I have discovered that if the gauze flame-
arrester be connected with the cap H it will
“act as a means to transmit the heat to the
body of the burner, thus tending to reduce.

the extreme heat whmh the cap would other-

wise be likely to-attain and which is detri-
mental to the brilliancy of the mantle.

- order that this newly-discovered feature may

55

be utilized, I construct my flame-arrester and-
heat - tlansmlttu in a peculiar manner, as.
- follows, (see Figs. 2 and 3:) M is my new
- form of

It is made of wire-gauze, as usual, of such |
I admixture of the gas and air,

flame- amestel and heat-transmitter.

“mesh and weight as meferred and is prefer

60

ably bent 1n the concave form shown in. the.
The lower edge N may be turned

drawings.

-inwmdly' all about the arrester, so that when
the cap I is inserted within the upperend of |
the burner-iube A the flange I of the cap may
slide down on the exterior of the part I, but
the inturned edge of the gauze arrester will
“cause it to slide down upon the msme

_ the cap.
Because |

such manner

arrester and heat - transmitter. N
| nsed in con3unct10n with this form the same
as with the others, or the old form- shown at .
L in Fig. 1 may be used with this cap, and
CI1Ig5
~ In Figs. 8 and 9 I show still ,_-moth@r formof
“ecap. In it the punch which cuts the holes

In

The 3

ar rester ig ot ma,y be pelm&nently ﬂttached
| to the part H by a serew and nut, O or by riv-
‘eting or in any other suitable manner.
der this construction the gauze being of Itbelf __;;_
‘a good conductor of heat (in other words, a =
_.dlstubutel or declma,tm) will measumblyi_:._" o
convey the heat from the cap to the lower
portion of the part I‘ Lhus 1’*educmo‘ Lhe hea,t
of the cap.. : :

TUn- 7

75

1n Figs. 4 .a,nd 5 I Qhow a modlﬁed form ofﬁ'!f.‘ o

The fuel

It is constructed the same as the

one %bove described, excepting that the top
P, throunh which the holes are m(lde is inthis
- Case mdde somewhat thick (say one- snteenth--“
‘of an inch, more or less) a::d the holes Q are
bored at an angle to the perpendicular and, -
if desired, may also-be bored somewhat tan- --
gential Lo the cirele of the cap.

passing upw: wdly through . the%e openings
will receive the same Lanwentlal direction and . o
the same controllmﬂ‘ etfe(,b as above referred = -

to, excepting that owing to the absence of the -

' superposed deflectors K (present in the form

90
‘shown in Figs. 2 and" 3) the. hy peuneandes—];r- "

¢ent zone doc,s not impinge as perfectly
against: the mantle as in the obher form ofz._-_g

| ons‘m uction above referred to. | T
- In I‘lﬂ‘s 6. and 7 1 ahow dI]Ot-hel fm m in
“which the cap is made.
tion is similar to that in Figs.
the holes instead ot being cll‘culm are 01‘)1011{._,,7_] o
S0 they may more pmperlv be deseribed as

6,) and they extend .
from the per 1phely of Lhe cap (or near it) to-

slits, (shown at R, Fig

“In it the construe-
2 and 3; but

100

ward the center radially, the cut metal being
projected above the slits, so as to form de-
flectors S, the same as in the other case. 1

have fmmd that under eertam condltlous—-— |
thatis to say, when the gas is of certain qual- ~
ity and also when the p:essme 18 V&I‘ldl}le— o
the (,omlmstmn is better 1f th1s fmm of ca,p -

“be used. | - L

1n Fig. 7 I do not Show In _’)T new form Of ﬂ@m@-

‘rhu same is true to all forms of cap shown.

1 05

o -I,_é |
It may be

fomes the severed metal downwar dl} toward
the mterlor of theeap. The operationof this*

-cap 1s, as- above stated Somewha,t dliterent.,-

120

from Lhat of the others, bee*’mse the struggle -

of the ¢

as to pass dround the obstruction pre-

sented by the dowuwardly and Inwayr dly ex-

| tending lips T generates eddies or. swirlsin -
the gas, thus increasing the mtlm.:wy of- the
and likewise

‘has a tendency to broaden the flame at the
-surface of the burner, while not senoublvm- o

terfering with the tauwentml pl(},]e(,tlon of it, o

W hereby it is carried a,ﬂ‘cunst the w&ll of ‘Lhe

| _mantle

1 3 0 :

The pelfmatlons in the eap may be made- '

‘in the vertical walls thereof and in the ways -
above debcrlbed or 111 otllel sunable m&nner :
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well 1f 1t be mvemed, as shown in Fig. |
which event it must be placed at or near the_

of the eff

o eengse :

ing the flame outwardly should be employed,

_.-.:11121101,1”{1 i p1efe1 their use, since certain of.
the advantages resulting hom my invention

will be Set.,ured if the holeb be- mere pel fm'
tions made through the cap.

U is the device which I employ to aid m'_ _
the more complete mixture of the | 1

effecnmz;
gas. It may be made in various

forms.

in it. Above this tubular part the side walls
are drawn inwardly, as at U, termm&bmw in
a contracted mouth or opening U".

v 1b ﬂ:
slot eut in the side of the tube A, and W isa

pin attached to the device U and which

works through the slot V. The slot rises

spirally or pmpen{hwlmly and extends the

desired distance, so that as the pin, which is
ml&ptad to be grasped by the thumb and fin-
ger, is moved through the slot the device U

rises or falls, as the case may be, by reason of

the movement of the pin bhloutrh the slot,

and I prefer in order that the gas may not be

permitted to eseape throungh the slot that the.
lower portion of the dewce U be made cylin-

drical or parallel-sided with the tube A, as

~above stated, so that the slot may be at all

times covered. This construction likewise
insures smooth sliding movement and the re-

vice at all times.

- Although I prefer ihah the demee U should
be set as ahmm in Fig. 1—that is tosay, with

vet ]

its contracted part pr {_,bented apwardly
have discovered that the apparatus will work
10, 1n

upper part of the tube A, its contracted ori-
fice or opening being, howevev in about the

same location—that is to say, within sub-

stantially the central third Vertlcdllv of the
tube A, as in the other case.
the arrangement, the gas and air veing re-

tarded somewhat in ‘Lhelr upward movemeut |

by having to pass through the downwardly-

presented contracted 1110111;11 of the device U

move about and Intermingle in the. lower por-

tion of the tube A, and bemu under pressure
there when they pass into Lhe gradually-en-
Jarging chamber-above the contracted mouth
they expcmd thus causing freer combustion

and greater heat at the bmnel ‘This action
of a chamber so shaped has been referred to
in patents heretofore granted as a

chamber.” | |

It will be ob%ewed that in my bumm one
ects of the chamber havi ing the con-
tracted mouth is to present an ObStI‘LlLElOIl to

the passage of the gas and air, so that they

~are put under preswre by reason of such ob-
struetion.

It is obvious, therefore, that other

In that which I have illustrated the
Jlower part of the device is a tube parallel to
the burner-tube A and .chinTE‘d to slide with-

The de-
vices whereby I secure the vertie: Ll ..-Ld]uat-'
‘ment of this device U are as follows:

\/Vhen this is

acking”
action, so tha,t 1t 111clj be called a “&uetmn-—-_

_‘md it is not esmntml that devmes fm fleﬂect- 1 forms than that described may be employed
and yet the advant ageous results be secured,
~partially at least.
that the fluid- Ob%’[l‘uetlﬂﬂ device may be ad-
- | Justed in any preferred manner and that Ido
~not limit myself to the constr uction shown.

L WlSll it to be un derstood

[‘he amount of air admitted is pl'()pel"]y
egulated by the gate D, and the air and ras
afs they pass u pwmdlv through the gradually-

contraeting chamber Ucrowd tom,thel under
“gradually-increasing pressure 11111311 they es-
ccape at the top of Lhe cone under great im-
petus and are there projected, not into a com-
paratively-restricted spm.,e, as is the case in
some burners that have recently been pat-

cented, but, on the coutm.y into the large

“tention of a proper upl i“hl? pObIthIﬁl of lh@ de-_ -

#

_-(.,omm

“of perforated metal or wire-

.:1, bumel tube mlets foro

chamnber comprising the entire upper p.:ubt::f

theburner-tube and likewise extending down -
the outer side of the
| hemo ‘remmmnly 1@16.:15{3[1 of the L,umples-'

echamber U.

fieations

and I wmh it also to hb undemtood that 1 amn

‘not positive that I am correct in the reasons
IThave suggested for the operation of the parts

and the ]e‘f::llltb obbmned beefz,use tire opera-
tion. of mﬂmmnd,ble U‘d*aes in burners of this

character has for many years been a matter

of extensive atudy by many petrsons, and I am
not aware that eveu to dauy the true reasnns

for the action of bllt‘h gas in-such apparatus
_Phe SE:’ILGIH@HU“& 1 have
‘made arve based upou the best experience and
‘knowledge I have been enabled up. to this

are fully known.

| Thmefcne |
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are bhomuf:- hly 1111361‘111111“‘1 d s0 that
they become a, 1101110“6]1(—"011.5 umtm m gas.
- Iwishitto beu n{lemtood that the eonbtruu—-go
tion and arrangement of the parts of the ap-
“paratus above 191’@116(1 to-are glven as exam- -

ples only, because it will be obvious to those
who are acquainted. with this art that modi-

‘may be made therein without de-

parting from the essentials of the Invention,

105

time tosecure; butthe results attained by me, '

whatever the O{Luhe of ‘the Scuue Inay be, are
as above stated. - o
~ Having described my uwemmn I cla,nu-----
1. In a Bunsen burner the combmamon of

a bm ner- Lube inlets for gas and alr, a cham-
ber located mthm the tu be entirely abovc, the

air-inlets and having a contracted mouth
‘which is located wnhm 30 bstantially the cen-
‘tral third of the tube, &
of the tube hfwmu_-.ﬁt sohd central part and

v cap ab the upper end

holes near its periphery, and a combined
flame-arrester and heat-transmitter composed
gauze which
makes direct contact with the under side of

“the solid central p.-;ut of the GELIJ for Lhe pur-
‘poses set forth.

2. In a B umen bumer the aombmatmn of
gas and air, a cham-

110

115
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ber at one end of_ the tube h&vmﬂ a contmeted- '

‘mouth located within &,ubbtanmcbl]y the cen-
tral third of the tube, means to adjust the
chamber; a cap at the upper end of the tube
hawnw peliorﬁz,bmnq 116.:11' 11% perlphery, mld

130




‘a combined flame-arresterand heat-transmit- |
ter attached to the eap, for the purpos:.es set |
| forth -
3. In aBunsen burner a de‘taeh@ble eap for
the burner-tube having a solid central part
~ provided with openings near its edge for the

passage of the gas, and a, (,ombl.ned flame-ar-

. rester and heat—tmnsmitter permanently at-
tached thereto, composed of perforated metal

10

or wire-gauze, which makes direct contact
with the under side of said solid central part
of the cap, and the lower part of which has

- sliding contaet with the interior walls of tne__[
o bumer for the purposes set forth., :

1'5,

4. In a Bunsen burner a capfor the burner-

tube having a flat plate with a solid central

- part and openings for the passage of the gas
© mnear 1ts edge and a flange .:Ldapt(,d to embmcu i
- the exterior of the tube and a combined |

20 flame-arrester and heat- tran&nnttel perma- |

nently attached thereto, composed of perfo-

30

acombined flame-arrester and heat-transmit-

35
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rated metal or wire-ganze which makes di- |
rect contact with 'the under side of the cap
~ the lower part of which has sliding contact
with the interior of the tube for the pmpases
- seb forth.

5. In a Bunsen bumel a detachable cap for-
- the burner-tube having a solid central part
- with openings near its periphery for the pas-.
sage of the gas, deflectors adjacent to and

which overhang the openings, a flange adapt-
ed to embrace the exterior of the tube, and

ter permanently attached thereto, composed

of perforated metal or wire-gauze which en-
vages with the cap and the lower edge of |
| whlch is curved inwardly so as to be auto-i
o mabmally ouided into and have easy sliding |
contact, with the interior of the tube f01 the_ -

purposes set forth.

6. In a Bunsen bmriei a metallle ea,p fm o
the bumel tubp having perfomtwns Lhewm:_

_fomtlons and la,ppmﬂ' the S&ld pe1forat10ns
.fm the purposes set forth.

fnear 1‘55 edﬂ*‘e pmtlally-detached pOI‘thHb of

7. In a Bunsen burner a detachable cap fm

45

'the burner-tube embodying a plate having =~
perforations near its edge and deflectorsover-
| hanging said perfor dthnS, -wheteby the flame -
will be directed against the mantle, and a
combined flame- rLIIBStGI and heat- tmnsmltter;

composed of perforated metal or wire-gauze

permanently attached to and which moves?_
_.'v, ith the cap, for the purposes set forth..
8. In a Bunsen burner an adjustable 1311b11—" R
lar devme having a reduced upper part and .
| acontracted mon th located within the burner-
tube, the contracted mouth: opening at about -
the eentml third Veltleally of the tube, for
'_the purposes set forth.

60

In a. Bunsen bulnm the commnamon ofL._---

a bm ner-tube, inlets for gas and air, atubu-

Jar device! hdvmg a eontmetpd mouth at one
“end of the tube, and a eap at the upper end 65
of the tube 1].er11']“" pe1 fmatlons Wheleby the

gas passes throuwh 1t in sepamte Jets for tlile_f:;—j o

| puiposes set. fmth

'10. In a Bunsen: bmner the eombma.tlou_--’; v

'-:of a bur ner -tube inlets for gas-and air,a tubu- -
| lar device at one end of the tube. h&vmﬂ* acon-.
' tracted mouth; and a cap at the upper end
of the tnbe lmvmﬂ per forations whereby the =
gas 18 enabled to pass through it, and means =

75

to project the flame of. the gas agmmt the

‘mantle, for the pur poses set fmth

Signed at New York,in the Gounty of New.--'{?..- o

I‘RANK M ]:)ROOKS

W1tnessoe -
PHILLIPS ABBOTT
EDGAR R MEAD

York and Sta,te, of \Tew Ymk thls 41311 day of
"'June, __1900 - - S
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