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SPECIFICATION forming part of Letters Patent No, 562,819, dated June 30, 1898.
Application filed M=y 31,1894, Rerial No. 512,058, (o model,)

To all whom it may concern: |
Beitknown that I, ALENzZA T, GIFFORD, of
Fitchbure,county of Worcester, State of Mas-

‘sachusetts, have invented an Improvement

in Hydroearbon - Burners and Connections
Therefor, of which the following description,
in connection with the accompanying draw-
ings, is a specification, like letters on the
drawings representing like parts. |

This invention relates to hydrocarbon-
burners, more particularly of that class
known as “‘low-pressure” burners, the object
of the invention being, first, to iImprove the

construction and means for adjustment of

the burners to obtain finer and more accurate
regulation and from the exterior of the fur-
nace while the burner is in use, and, second,
to provide suitable means for preventing the
flame from a burner drawing back out from
the furnace. Low-pressure burners require
a large outlet-opening in the air-nozzle,while
high-pressure burners require a small outlet-
opening in the air-nozzle.

Prior to my invention it hasbeen the com-

mon practice to construct low-pressure burn-

ers with large nnadjustable outlet-openings

in the air-nozzle, the quantity of air permit-
ted to pass through the burner being regu-
lated by throttling, that is, by more or less
closing the air-supply at some point remote
from the burner. -

It isevident that with a large unadjustable
outlet-opening in the nozzle, air at varying

pressures would not always be projected

therethrough with sufficient force and eifect
to vaporize the oil, and that therefore any
method of regulating a low-pressure burner
which depends upon the throttling of the air-
supply at some point more or less remote from
the burner is necessarily defective in that 1t
cannot at all times properly spray or atomize
the o1l. | | |

*

In accordance with this present invention

I provide alow-pressure hydrocarbon-burner
in which different air-nozzles having outlet-
openings of varying diameters may be em-
ployed, aceording to the general ¢class of work
for which the furnace is to be used, the sup-
ply of air being regulated, not by throttling,
as Is now customary, but by varying the con-
ical delivery-opening between the air-nozzle
and the oil-tube,whereby the airis maintained

f

always at a substantially-constant pressure,
but permitted to flow through the burner in

greater or less quantities, according to the
‘size of the opening at the nozzle.
that large openings may be employed and
openings of varying diameter, according to

In order

the various classes of work, I employ an oil-

tube having an enlarged, preferably conical

or tapering head, capable of codperating with
outlet-openings having a great range in diam-
eter, and so fitted with relation to the codp-
erating inner face of the air-nozzle as to pre-
serve at all times, whatever be the size of the
opening, a uniformity in the plane of projec-
tion of the air and thereby the focal point of

the flame.
My invention also comprehends means for

adjusting or varying the air supply at the
nozzle, such that adjustment may be effected

while the burner is in use or heated.

My invention further comprehendssuitable
means for projecting a blast of air from back
of the outlet of the burnertoward thefurnace-
wall to keep the flame from drawing back
upon the burner. One simple method of ac-
complishing this is to provide the air-nozzle
with circumferentially-arranged angular per-
forations through which the air is projected
to act upon and blow the flame forward away
from the air-nozzle. In some instances, how-
ever, this is not sufficient, and my invention
also comprehends an air-tube, which may or
may not be independent of the burner, ar-
ranged at one side the latter and perforated
to project air toward and to keep the flame
always in substantially its proper position.

Inthe drawings, Figure 1 represents in side
view the preferred construction of burner

embodying my invention; Fig. 2, a horizon-

tal section of the same on the dotted line x ,
the plug ¢ and part of the pipe f being in
elevation; and Fig. 3, a detail end view, on
small scale, showing the baffle-pipe f.
Referring to the drawings, in the particu-
lar burner there shown to illustrate myinven-

| tion, A is the shell, shown as tapped at oppo-

sitesidesata ¢. The threaded end of the air-

supply pipe (not shown) is screwed into one of
these threaded openings a, and to the other
may be connected an air-supply pipe leading
to the next burner of a series, where a series
is employed, or in case a single burner only
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- Isemployed said other opening may be closed
;by a screw-plug a”, asshown in the drawings.

One side the shell or fitting A is pro Vlded*
with an opening to receive the end of the nip-

- ple b, threaded at its outer end to receive the
mteuoﬂv-thle&ded end of the air-nozzle ¢; |
~ -shown as rounded at its outer end and pro-

- vided with a suitable air-outlet ¢/, , adjacent

- whichtheinner face of the said nozzle 1Ismade |
conical -or tapering, as shown at ¢, Fig. 2.
Coobperating with the tapering inner face ¢
1s-the tapering outer face d' of the enlarged |
head d of the oil-tube.d?, formed byreduemﬂ |
-the tube-body ¢ to an attenuated form. |
Tube d?isthreaded atits rear end and screwed.
- -1nto the hollow boss ? the opening in which
- extends through the back of the shell A and |
L is'threaded &t d* t0 1ecuve Lhe end of the oil-

,) the openings

."01 pﬂvSScL es 111 the b(}‘%b d% 011 tube d?, and the

air- nozz'le L)emﬂ' prefemb]y EL‘{I:ELH} n hne, as

'bhown --
Referunn‘ now pmtlculf_—ul} to Fl“ I, as-a
means for a_,d,]ustmﬂ the air-nozzle, Ihmeeon--
‘nected to the latter a toothed wheel ¢®, which |
may be,and preferablyis,formed 1111:@9‘1:*&1 with
the nozzle itself, the smd wheel meshmn with
1;116 %pur-plm{m e,fast on the regulatbin ﬂ*-shaft'__--
€', journaled in the lugs e* ¢ fast on one side |
of the shell A, and pmwded at its outer end-

"~ with a suitable hand operating-wheel ¢ by |
- which to effect rotation of the slmft :a,nd also-
rotation of the air-nozzle c.
Rotation of the air-nozzle, threaded upon the 1
“nipple b, causes the said nozzle to be moved-
“axially toward and from the enlarged head d |
- of the oil-tube, and -in order to keep the pin-.
- _ion ¢ in mesh Wlth the wheel
- withoutmaking the former equal to thelength

40

¢ on the nozzle

of the entire lon gitudinal travel of the n()zzle
I have herein pr 0v1dec1 the pinion e with side
flanges ¢*, which lap over the gear ¢® and cause
the smd pinion with its shaft, ¢ tomove longi-
tudinally with the air-nozzle as the latter 18
adjusted.

The operating-shaft ¢ ismade of sufficient
length to extend rearward beyond the burner

through and to the exterior or front of the |

furnace, where the hand-wheel ¢ is at all
times accessible for adjustment. This is an
important feature, for in many lines of busi-
ness, particularly such, for instance, as the
Lempel ing of Saw-blades, It becomes necessary
to vary the flames of the burners every few
moments, according to the particular condi-
tion of the blades.

The enlarged head d of the oil-tube is of
sufficient sme to cooperate with any diameter
of air-outlet ¢, so that when the fires are to be
started any desir ed air-nozzle may be applied
to the shell, according to the particular char-
acter of the fire desir ed during the day, and
the said nozzle be thereafter moved with re-
lation to the said head to vary the fire accord-
g to the particular condition of the work.
The tapering faces ¢* and d’ of the mixing-

chamber are parallel, or substantially so, so |

- the furnace.

“nozzle is inserted.

- to 131'0per1y h:mdle the work.

562,819

that the plane of projection of the air and the =~

air passing through the burner.

focal point of the flame may be preservedsub--

| _---stantla,lly uniform whatever the quanﬁty ot -
With the

~oil-tube ? eauled straight out to the alr-noz-
zle, and its point t&peled, as ordinarily, with--.

_ out the enlarged head, the range of 0pemnu
1.¢" would be mueh more limited. C |
‘The adjustment of the. dewce 18 entue]}

-l_r-i‘

5

thoun'h the air-nozzle, and all the adjusting S

mechanism is upon the exterior of the burner,
thereby avoiding: paelxmﬂ—bozes and eomph—-

cated cons’rructwn

“Burners of this class, When in use are usu- -

-ally arranged outside the furnace at Lhe front
of the latter, with the air-nozzles direectly in- -
front of or projecting slightly into suitable
~openings in the wall of the furnace, so that 35
the flamefrom thenozzle is projected 1]11 ough
I-said opening or openings into the interior of' N
- When these furnaces aretight.

e
e\

thatis, without any draft-outlet, it fr equenth E

oceursthat theflame doubles baelx, uponitself,
~that is, ereeps back over the outside of the -
nozzle and between the latter and the wall of
the opemnﬂ in the furnace-wall in which the
‘The flame also hasatend-
ency to -1:111*11 back upon 1tse]f :;md seek an 011t~- :

ficultl

0.

| thrmwh Whl@h the W_ork 1S 11_1'-3@1 ted the ﬂa,me:]- o
at su‘eh “times -heating the work '011tside“th-e_ B

~furnace to such an extent as to render itim- - -

f po&,sﬂ)le to hold the same, exeept by the use

100

To obviatethese

difficulties, I have herein shown the nozzle

-as provided with a eontinuous series of angu-
lar perforations ¢*, through which air is pro- -
jected in such a manner as to blowthe flame

always toward the front in the direction in
which 1t is projected. I have alsoshown the
plug a* as tapped to receive the air-pipe f,
which 1s curved overat the side of the burner
and provided with perforations 7', facing the
furnace-front, through which airis projected
to beat back the flame and hold the latter
within the furnace-walls.

It will be seen that the various columns of
air projected through the perforations ¢* in
the air-nozzle form a sort of umbrella, within
the limits of which the flame is confined.

The air-pipe f may be directed to any side

of the burner to beat back the flame at the :

side at which the workman wishesto stand and
operate, or at any side at which the work-
opening 1s located.

My invention is not limited to the partic-
ular construction of burner herein shown, for
the same, aswell as the disposition of the air
pipes and perforations, may be varied with-
out departing from the spirit and scope of my
invention.

The flanges ¢, instead of being arranged :

upon the pinion e, may, with like effect, be ar-
ranged upon and in connection with the noz-
zle a,nd the teeth thereupon.

I claim—

TIO
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1. In a hydrocarbon-burner, a shell, a re-

~ movable air-nozzle thereon, having an inner

10

tapering front face, combined with an oil-tube
within said shell, thereby forming a mixing-
chamber between said shell and said tube, the
latter being provided with an enlarged taper-
ing head and an attenuated body, to cooper-
ate with said tapering face, for varying the
quantity of air permitted to pass through the

burner, said head and body admitting of the

application of air-nozzles having different-

sized outlet-opénings, substantially as de-

seribed.

9. In a hydrocarbon-burner, a shell con-
taining an oil-tube, combined with a rotatable
air-nozzle surrounding said oil-tube and in
longitudinally-adjustable engagement with

said shell, adjusting devices arranged upon

20

ta
(1

40

the exterior of said shell and connected with
said nozzle, and an operating-handle for said
adjusting devices extending totherear of sald

burner and outside of the furnace or other

connection of the burner, whereby the flame
from said nozzle may be quickly and readily
varied without danger from the heat and with-
out interrupting the work, substantially as
desecribed.

3. In a hydrocarbon-burner, a shell con-
taining an oil-tube, a codperating air-nozzle |
surrounding said oil-tube to form a mixing-
chamber therebetween and in threaded en-

cagement with said shell, rotation.of the said
nozzle varying its longitudinal position with
relation to said tube, mechanism for varying
atwill the flame from said nozzle by rotating
and moving said shell longitudinally, without
stopping or interrupting the said flame, and

an operating-handle for said mechanism, said

handle being extended from said burner, sub-
stantially as described.

4. ITn a hydrocarbon-burner, a shell con-
taining an oil-tube, combined with a cooper-
ating air-nozzle in threaded engagement with
said shell and provided at its outer side with
oear-teeth, an adjusting-shaft mounted in
bearings at the side of the said shell, and &
pinion fast thereon in mesh with the teeth on

the said nozzle, whereby the latter is rotated
and thereby adjusted by the said shaft, and
flanges on the said pinion to cause the latter

to follow the nozzle in its longitudinal move-

ment, substantially as described.
5. In a hydrocarbon-burner, an oil-tube,

‘an air-nozzle surrounding the same, and pro-

vided with a usual opening through which air
and oil are projected and ignited into flame,
said air-nozzle having one or more perfora-
tions back of said flame-opening through

| which an air blast or blasts are projected,

said one or more perforations being arranged

0 be out of the normal range of the flame,

but extending at an acute angle thereto,

| whereby to beat back the flame within its said
normal range, substantially as described.

6. The combination with a hydrocarbon-
burner, having an oil-tube, and a coéperating
air-nozzle, to-spray the oil issuing therefrom,
of an air-conduit independent of said nozzle
and provided with perforations directed at an
angle to the line of projection of the oll-spray,
through which air is projected without the
furnace toward the furnace-front to beat back
the flame and thereby shield the workman

operating the burner, substantially as de-

seribed. |

7. In a hydrocarbon-burner, a shell con-
taining an oil-tube, and a cobperating alr-
nozzle provided with a flame-opening, and
one or more perforations formed at an angle

to said flame-opening back of said opening,

‘through which air is projected to beat back

the flames, combined with a perforated air-
conduit through which also air is projecied
to beat back the flames, whereby the flames
are kept within the furnace and the workmen
are protected, substantially as described.

In testimony whereof I have signed my

name to this specification in the presence ot

two subscribing witnesses.

ALENZA T. GIFFORD.
Witnesses: |
JOHN F. O'BRIEN,
Lizzie G. HACKETT.
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