Oct. 21, 1941. F. T. COPE 2,260,167

PILOT FOR FUEL BURNERS

Filed June 9, 1938

N

BN

H
7NN\

T = - Frank I Oppe

Dy NS
; . :5_%bmwﬁt




Patented Oct. 21, 1941

2,260,167

2,260,167

UNITED STATES PATENT OFFICE

PILOT FOR FUEL BURNERS.

Frank T. Cope, Salem;.Ohlo, assignor to The
Electric Furnace:Company, Salem, Ohlo, & cor-

poration of Ohio.

Application June 9, 1938, Serial No. 212,765
(CL 158--115)

3 Clalms.
The invention relates generally to furnaces.and

- more specifically to special or controlled atmos-

phere furnaces which are oil or gas fired. More
particularly, the invention relates to a pilot'con=
struction for the oil or gas burners of such fur-
naces. ' oo
Heretofore, furnace burners have been con-

tructed either by rigidly connecting and sealing:

. & pllot for the burner in the furnace wall or
shell, or by locating the pilot in & position spaced

from and firing into an opening in.the furnace-

" wall or shell; but serious difficulties arise in con-
nection with the use of either of such construc-
tions, particularly in the operation of a special
or controlled atmosphere furnace.. )

In a ‘sealed pilot construction, considerable
difficulty is encountered in lighting. the pilot
either originally or at any time when the same
may have become extinguished. :

Moreover, difficulty is encountered in inspect-
ing and cleaning a sealed pilot construction and
particularly the pilot burner tip and/or repair-
ing the same at times when it is necessary to
do so. : S

These last mentioned difficulties. are avoided

© with the spaced pilot construction; but the spaced-

arrangement causes other difficulties in connec-
tion with use of the same on a special or con-
trolled atmosphere furnace. Thus, the space be-
tween the pilot and opening in the furnace wall

or.shell allows some of the special atmosphere -

» from the furnace to leak or escape from the
furnace when the pilot is not burning; and:al-
lows the pilot to inspirate, inject or suck air into

the furnace when burning, thus disturbing the
special or controlled atmosphere in the furnace.

It is therefore a general object of the present
invention to avoid the difficulties and disadvan-
tages experienced in prior oil or gas burner pilot
constructions for furnaces. '

It is a further object of the present inven-
tlon .to provide a pilot construction for a fur-

nace fuel burner, which is readily accessible for.

lighting and inspection. .

Moreover, it is an object of the present in-
© vention to provide a pilot construction for g
furnace fuel burner which is so constructed and
arranged as to prevent gas from escaping from
the furnace or air entering the furnace through
a pilot mounting. )

Likewise, it is an object of the present inven-
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“1ly accessible - for- lighting, cieaning, Inspection

and repalrs. )

' And-flnally, it is an object to generally im-
prove and simplify-the.construction and opera- -
tion of pllots for the burners of fuel fired fur-
naces. , .

These and other objects may be obtained by
the elements, parts, combinations and. construc--
tions: constituting. the present- Invention; & pre-
ferred embodiment of which is shown in the ac-
companying .drawing and is hereinafter described
in detall and claimed, which may. be-stated in

-general terms. as. including. in combination; a-

burner: block' and a- pilot “therefor, the burner
block including a main burner tip and a main
burner. tunnel communicating therewith, a.con-
caved preferably tapered opening and 8 passage
communicating. between said opening and ‘the
main burner turinel; and said pilot including a

-pilot tip, a convex or rounded vreferably spheri-

cal nose-for-the pilot.tip adapted to be. fitted in
said-tapered opening, a.conduitleading from said: -
pilot tip to-a source of fuel including a flexible

 member, and yielding mounting means for the
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tion to provide a pilot construction for an oil -

or gas burner for a special or controlled atmos-
phere furnace which prevents loss or contami-
-nation of the special atmosphere and yet is read-

» . . " : -

o
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pilot  including  cooperating : members removably
seating:the-pilot nose in:said tapered. opening in
substantially- gas-tight relation; and ‘preferably
a-clip mounted on said burner block for sus.
pending - the - pilot “tip for -inspecting, lighting,

. cleaning and repairing the same:

In the drawing, N ‘
Figure 1'is a fragmentary sectional view taken

‘as on the line I—I, Fig. 2, illustrating the im-
. broved pllot construction for a.burner: of-a spe-
35"

cial atmosphere furnace; - - :
Fig. 2 13 a side elevation of certain of the parts
shown in ‘Fig. 1 with the pilot removed for light-

Fig.. 3 is an enlarged fragmentary sectional

‘view of the pilot tip, pilot nose gnii burner block:

seat: therefor; ) ;

Fig. 4 is a section taken on the line 44, Fig: 3;

Fig. 5 is'a fragmentary view similar to Fig. 1; .
but. showing the parts-in: the position shown in
Fig. 2; and o S

Fig. 6'is. a fragmentary  view looking in the.
direction of the arrows-6-~8, Fig. 1. : C

Similar- numerals. refer to’ similar.. parts:
throughout the variots-flgures of :the drawing.

The - improved . construction i shown. gener-
ally in Fig. 1 wherein a wall preferably a-verti-
cal wall of & special or: controlled -atmosphere
furnaceis. illustrateq -1,-in which" a: burner
block housing 8 is m anted, preferably by bolts
9. The burner also includes a burner tunnel.
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'block lo mounted in the fumace wall' T and
housing 8 -and a burner nozzle or tip 11 mount-
‘ed in the tunnel block 8 and housing 8, con-
nected with any smtable source of fuel by means
of pipe 12.

The main burner passage 13 is formed in the
tunnel block 10 communicating with the burner
nozzle i1, and the tunnel block (0 also has. a
pilot passage i4 formed therein communicating
with -an’ opening ‘1§ formed in the créss.wall 16
of housing 8 spaced from the main opening 17

in block 8 through which the main nozzle I ex- . .

tends.

Referring more particularly to Fig. 3, the open-"

ing 1§ has a concave shape in cross section pref-
~erably tapered as shown, for recelving the con-'
vex preferably spherically rounded nose 18 pro-
vided on the pilot nozzle tip 19.
" The pilot nozzle tip 19 is preferably threaded
into an end of a conduit 20 which may have an
L 21 connected at the other end ‘thereof to

~..-which ‘L. 21 a.flexible conduit 22-is connectfed.

"'The other end of the flexible conduit - 22: com-~
‘municates at -23 with g suitable source - of fuel
in main 24..

" . Spring means, prefera.bly a wire sprlng 25 has
one end mounted at 26 on burnér housing 8 and

_.the other hooked end-2T engages under a lug

28 formed on conduit 20 for mounting the-pilot
~ assembly in assembled relation wit;h the burner

unit, .

" mounts the pilot assembly and urges: the nose
" 18 thereof. into a substantially gas-tight-sealed
‘ ;relation within opening {5 in burner housing 8

" s0 that the spectial atmosphere in the furnace

'f,‘,'cannot Jeak out through tunnel {4 and opening
15, when the pilot is off, and so that air is not

: ,_,sucked into the furnace when the pllot, is burn-
ing. -
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aligned, or in other words they properly seat and
seal even though misaligned

The. spring means 26 maintains this arrange-
ment of parts and the spring means 25 and flex-
ible conduit 22 permit instant removal of the
pilot in case the pilot goes out and requires light-
ing, inspection or cleaning.

Moreover, the improved construction permits

-the:- pilot-to be. assembled -as a component part

of the main burner, which is particularly advan-
tageous in connection with the use of a sub-

stantially horizontally discharging burner. Ina =~

. burner firing through the roof of a furnace, a
“pilot:may be led in from an angle through the

15

side wall and yet have the pilot as close as pos-

- sible to the burner tip.

20

However, it is impossible to mount a pilot in
another furnace wall discharging at an angle
toward a burner unit in connection with a hori-
zontally discharging burner., In prior pilot con-
structions for horizontally discharging burners,

~ the pilot either due to its sealed construction or ‘
"~ spaced-construction, is located at some distance
_from the main burner, whlch is not a deslrable
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As best shown in Flg 1, spring 25 yieldingly‘
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arrangement.

Accordingly, the improved construction pro-
vides a pilot which overcomes the difficulties and
disadvantages experienced in the prior art, pro-
vides a pilot which is readily accessible for light-
ing and inspection and yet prevents gas from
escaping ‘or entering the furnace through the:
pilot mounting, provides a pilot which may be
used with a special or controlled  atmosphere
furnace without disturbing the atmosphere main-

“tained therein, provides a pilot having special ad~- -

vantages when used in combination with a sub-

» stantially horizontally firing burner, and pro-
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i Pllot nozzle tip 19 per se may. be of any usual-'~

',fconstructmn . As shown, the nozzle tip 19 may
“be a flame retention nozzle tip including a central
opening 29 .and a séries of side openings 30, all
" of "which! dlscharge .through : enlarged central

; opening . 31 in.nose 18; and.the pilot nose mem-

ber 18 may. be and preferably.is.a separate

- member formed of. stainless steel and assembled
with a press fit on pilot.tip 19.

’ Although a partlcular type of main burner H
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vides-a pilot and burner -arrangement which is

:simplified " in" construction and operation.

Having now described the features of the in-
vention, the construction, operation and use of a
preferred embodiment thereof and the advan-
tages and results obtained by the improved con-

_struction; the new and useful parts, elements,

combinations, -constructions and devices and

-reasonable mechanical equivalents thereof. obvi-

ous to those skilled in the art are set forth in the -

" appended claims,

50

'is shown, the improved pilot construction may be .

used with any type of main burner construction.
The particular main burner tip and the particular
arrangement of passage 14 shown but not claimed
herein, 1is claimed in ‘my copending application
_filed of even date herewith, Serial No.-212,764.
An L-shaped.clip 32 having an upper leg forked
" at 33 may be mounted on burner housing 8 at one
side theieof, as best shown in Figs. 1, 2 and 5, for
suspending the. improved ~pilot. when removed
from connection with opening 15 and passage 4
“for inspecting, lighting, cleaning and repairing
the same,. When the: pilot is so. removed, spring
'25 ‘springs to the. position.shown in Pig. 5. !
-In. operation, . the pilot may be lighted, in-

I claim
"1, Pilot construction for a furnace fuel bumer
having a pilot opening, including a pilot conduit

Chaving a gas-tight flexible portion and a nose,
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spected or cleaned when in the position ‘shown. -

" in Figs, 2 and 6 and after lighting may be guided,

located and clamped with the spherical nose {8

- seated in sealed relation.in opening 15 by, spring
25. . The nature of the construction and arrange-
ment .of these parts-is'such. that no particular
exact ahgnment need be maintained in placing
the pilot in operatwe position as the nose 18 and
seat 15 therefor may be. termed as being selr-
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‘said pilot nose and opening having complemen-

tary universal seat surfaces, spring means -
mounting said pilot conduit. with said nose re-

“ movably seated in said pilot opening, and means
-for supporting the pilot conduit in removed posi-

tion,

2. Pilot constructmn for a fuel burner having a8
tapered pilot opening, including a pilot conduit
having a gas-tight flexible portion and a rounded
tip nose, and means removably mounting said
pilot conduit on said.fuel burner and yieldably
urging .the tip nose into engagement with' the
tapered opening.

‘3. Pilot constructmn for a furnace fuel burner
having a tapered pilot opening, including a pilot -
conduit with a gas-tight flexible portion.and a
nose, said nose having a spherical surface adapt-
ed . to seat in said tapered opening, and spring

- .mounting means for the pilot removably and

yieldably urging said nose into seating relation .
1n said openmg
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