May 13, 1952 R. SHELLENBERGER ET AL 2,596,944
FURNACE LIGHTER WITH MECHANICALLY INTERLOCKED CONTROLS
Filed March 17, 1948 ’ ‘ 4 Sheets-Sheet 1

AN g : '
‘. it .

AN 22 % B
nmanany 2 AV s

54 36 % _ . Inventors
. , . Kolfe Shellenberger
/'19'.3 " & Arthur J Poole -

[og % ~ 2 % W
Qtorney



May 13, 1952 R. SHELLENBERGER ET AL 2,596,944
FURNACE LIGHTER WITH MECHANICALLY INTERLOCKED CONTROLS

Filed March 17, 1948 : 4 Sheets-Sheet 2
g7 8B U

e e L LD e e o

INTERLOCKED Yy R SR
WITH STARTER FOR /‘ ] /
DRAFT FAN MOTOR ey _

30 30 g/eo

123+, | /35 @;
A
77
| /3 =

Jnoentors

Rolfe Shellenberger
& Arthur J Poole

W Cttorney




2,596,944
FURNACE LIGHTER WITH MECHANICALLY INTERLOCKED CONTROLS

Filed March 17, 1948

R. SHELLENBERGER ETAL -

May 13, 1952

4 Sheets—Sheet 3

JInventor s

)
Rolfe Shellenberger
& Arthur J Poole

QGttorney

E .
-4
\ i
N &
= q . 3 R xxr 3 . e va.r. 02 Y R AL T
-—— P e . - y = N RN = — T Ry 022 -
B - 2 1) - oAb AN R : D i
N =ilxg < ! A 7. Q' irrssssrreres: . o N
187 LA N NG o D M \iEs=s : I
R \ f R N 3
N 3 N N
B

,'__________q.,________"-_
| -

By

{ [ _ VN , .
/ : \
06 02l - 99 P, /4

1 - 961y W




May 13, 1952 R SHELLENBERGER ETAL ~ 2,596,944
" FURNACE LIGHTER WITH MECHANICALLY iNTERLOCKED CONTROLS

Filed March 17, 1948 ' . 4 Sheets-Sheet 4
FUEL T0 ATOMIZER ~POSITIONING CYLINDER
wsa our e N |
' 72

FUEL IN

702
FUEL DRAIN-

— P 53 #3H 52
6 /05 / -, ;
g » - Fig.8
- o
747 .83 _ : ;%

/02

72

M6

Fig.13
40

Ny _ .3nventor.s'
o KRolfe Shellenberger
e & Arthur J Poole

Qttorney



Patented May 13, 1952

STATES PATENT

2,596,944

OFFICE

2,596,944

FURNACE ;LIGHT—ER:‘WITH MECHANICALLY -
INTERLOCKED CCGNTROLS:
Rolfe Shellenberger;- Belvxdere, and” Arthur 3.
Poole, Belleville, N. J., assignors-to-The Bab'\“

c¢ock™ & Wilcox Company, New York, N. Y &
corporation.of New-Jersey *

Application March'17, 1948, Serial No. 15,4347

13-Claims.
1.

This invention: relafesto-ignition: apparatus

and;:moreé particularly; to-d. retractable: furnace

ligkiter:

1émbodying: novel;: mechanically: inter=.

locking- conttols: towinsure-a predetermined - sex -

quencerof the lighting procedure.:

With tHe:increase:in the:size of furngces,-pars-
ticularly for: steam power:plants; manual light= -

5

ingsof the furnsess: has:become:. hazardous::and

impractical.
of furnaces burning liguid; gaseous or pulverized
fuelsond: it hasbeen:proposed:to' light or “touchr
off’? these sfurnaces: by ‘means: of “remotely. con=
trolled:-mechanical. lighters.

However,: the-use: inipractice of: such:mechans.

ical:devices: Has presented difficulties due -tosthe:

necessiby of:-following ‘4 predetermined: proce=-
For
example, it is necessary to arrange such mechan~::

dural sequerce :ini lighting: the furnaces:

ical:lighters:so-that they are normally withdrawn
f1o
damsgge:to:the lighters: by the heat of the: fur-
nace:i. Conisequently;: the. lighter must: be:pro=

jectedzor:insertedvintoithe: furhace:adjacent: the::
miain fiel burner :.when:fuel fromithe latber is:
tobe dgnited; or: elserthere ds :danger of ‘non=:.
funetioning 0f the lishter:arrangement. due to~
itsvnot being /in: closer enocugh' relation: to::the:
burner:: The :fuel’.supply:to-the: lighter:should::

not beiinitiated until:the Hghter:is in:proper po=

sition: and untileits:fuel line:has been.purgedrby:
- The
lighiter-fuel -supply should:be: turned: off -and -the::
lighter-fuel:line ‘again :purged before the.lighter:
isiiretyacted: - following! ignition:: of i the:main:

air: or:isteam: tocassure:‘asvflow 'free: line:

burnen::

Thei: mecha,meal ‘lighter:: arrangelnents SProw. .

This is particularly so in.thescase:

pthesvicinity:of: the: fuel: ‘burner ‘to: prevent .

- (Cl. 158—28)

i

) rect-acting iHechanical " interlockifig™ means to
insure s’ predetermlned“ hghtmg ‘Procedire..

Ariother’ object is.to provide such s lighiter ar~"
1angemént 1ncludmg interlockitig “means insurs
Ang purging of the' ‘lighter fuel line *both“ before’
and after use of ‘the l1gh‘teri‘

A further objecﬁ is ‘to provide such a 11ght’er"
au‘angement mcludmg ‘means’” preventmg op=
ergtion of the lighter or adniission of fuel thereto

10:“until the lighter is in its projected, operative po= -

sition:

A’ still further: ‘object is to provide: an inter=
locklng arrangement msunng‘ ‘operation of ‘the
furnac‘:e draft devices’ bexore ignition-of the fur-’

‘15-naice:”

30

posedi hitherto-haver not proven -entirely . satis=:

factory
suring::the: required - lighting: procedure.: A¢=-

cordingly, the present:invention-provides-a riovel;.

concerisithe means: provided for-ins-

40

direet=acting mechanical [interlock :arrangement.”

betweenrthe; lighter- positioning control and the:
‘that therlighter: cdnnot::
be:operated-untilsit:ispositioned properly: relas:-
Medns:?

lighber fuel-aontrol; : s

tive: to-the main fuel-burner: or burhers,
ovided -for~

automatically - ‘purging the::

o
lighte_ fuel-Jline. with- air ‘or steam: both: beforé~

turning:ere the:-fuek-and after lighting::0f- the::

furnace.. A novel electrlcal -circuit: arrangement

is. furtheb provided to:insure the:-furnace.-draft
mean; bemg energized-before therlighter:is-en~

ergized,.:

’50:

T _therefore sgmong::the: -objects:-of the ins=-

vention::

to :provide:::dn- -automatic, * retractable::
furnece:lighter-arrarigement: including novek 'di~

55

,.,tra,t;n*ﬁr

45

‘a pair of electrodes, ‘8, ‘Rot-wire;

These and-other objects; adVantages and riovel
feetureSj of the mventmn wﬂl be apparent from’

F1g 6’ is o hor1zonta1 ‘sectiondl view- on-the
hne 6—6 of Flg 7

furnace as: 1nsured by the- mterlockmg controlsi-‘-
of Figsi 4 and- 55 '
Fig. T4 isa schematic: wiring diagram il
electrieal interlockmm means incor-r

poraﬁced picy the invéntion

General.-deseription:of- mventzon«~

Accorﬁmg to tHe: present 1r‘Véﬁ’t10n, - hghter
ugiit, - mcludmg ‘g fuel -atormizer: and 1gh1t1onf“'
megns, ‘is ‘arranged- to* ber projected 1nto 8"
néce and retracied thérefro 7 suil
such’ as o 'double=acting
lighter-has® been- so- ‘projected, -

spark betweén'*l
T othér’ méans"-‘
ignites “a--combustible mixtire dischdrged from
the: atomiger, dndithe resultant ﬂa:mé«igﬁit‘e
combustible migbure: dischargsd: from: the m4
burner, which is located adjacent the operative

-end of:the-lighter uriit-when the latteriagbecn
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projected into the furnace. After ignition of the
main fuel supply, the lighter unit is withdrawn
to prevent damage thereto by the furnace heat.

A remotely located control panel, having me-
chanically interlocked controls, is provided for
inserting and retracting the lighter unit and
igniting fuel delivered therefrom. A pair of
control wheels, levers or knobs mounted on the
panel respectively control first the lighter unit
position, and second the lighter fuel supply and
purging of the lighter fuel line.

The first or “air” control is movable between
“off,” “insert,” “on” and ‘“retract” positions. In
the “off” position, the lighter unit is withdrawn
or retracted and air control valves for the lighter
unit positioning cylinder are closed. When the
control is moved to the “insert” position, air is
admitted to the eyinder to project or insert the
lighter unit into the furnace.

In the “off” and “insert” positions, mechanical
interlocking means associated with the “air” con~-
trol prevent any movement of the second, or
“fuel” control. Additionally, a latch . obstructs
continued movement of the “air” control beyond
the “insert” position until the lighter unit has
reached its fully projected, operative position.
When the unit reaches such position, it operates
means to effect release of the latch to permif con-
tinued movement of the “air” control to the “on”
position.

In the “on” position of the “air” cantrol, the

air supply to the positioning cylinder is inter-

rupted. At the same time, the interlock ng
means releases the “fuel” control so that the
latter may be turned from the “off” position to
the “purge” position. When the “fuel” control
is in any position but its “off” position, mechani-
cal interlock means associated therewith prevent
any movement of the “air” control until the
“fiiel”. control is returned to its “off” position.

In the “off” position of the “fuel” control, the
lighter fuel line is.connected to an oil drain or
return line. In the “purge” position, an air valve
connected to the “fuel” control admits purging
air to the fuel line to blow out any foreign mat-
ter. After purging of the lighter fuel line, the
“fuel’” control is moved to the “on” position, con-
necting the lighter fuel line to the fuel supply
and closing the purging valve. During all this
time, the “air” control is locked in position by
means of the mechanical interlock .means as-
sociated with the “fuel” control.

When the main fuel burner of the furnace
has been ignited, the “fuel” control is returned
to its “off” position, and in its return movement
passes through the “purge” position. The lighter
fuel line is thus purged of fuel and foreign par-
ticles after the ignition operation. When the
“fuel” control is again in the “off” position, the
“air” control is unlocked for movement to its
“retract” position. When the “air” confrol is
moved from its “on” position to its “retract” pesi-
tion, the “fuel” control is locked against any
movement. In this position of the “air” control,
air is admitted. to the positioning cylinder to
withdraw. the ‘lighter unit to prevent damage
thereto by the furnace heat. After such with-
drawal, the “air” control is moved to the “off”
position, closing its associated air valves. A fea-
ture of the invention is the unidirectional move-
ment of the “air” control, with a ratchet being
provided to prevent retrogressive movement.
This further secures the proper seguence of op-
eration.

A normally open switch is provided in. the
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lighter ignition circuit, and is closed only when
the lighter unit is in the projected or inserted
position. Should two or more lighter units be
used in the same furnace, the normally open
switches for all the lighter units are connected
in series circuit relation so that no lighter cir-
cuit can be ignited until a.l the lighter unit; are
in operative position. Additionally, another nor-
mally open switch prevents energization of the
ignition circuit until the furnace has predeter-
mined draft conditions, and this switch effects
opening of a normally closed valve in the fuel
line. o
The lighter unit

Referring more particularly to Figs. 1 through
4 .of the drawings, a lighter assembly generally
indicated at 20 is shown in operative relation to
a main fuel burner {4 mounted in an aperture
il in a wall of a furnace (5. Lighter assembly
20 includes a mechanical fuel atomizer unit 21,
of a well known construction, having a fuel bar-
rel 22 extending forwardly, and a pair of ignition
electrodes 23, 24 at the fuel atomization tip.
Barrel 22 is retracted and projeted within an in-
wardly extending housing 2§ secured to front
wall 16 of the burner housing, and a double act-
ing air cylinder 25 is provided for effect.ng such.
movement. .

Main burner 14 is illustrated as.a well-known
pulverized coal burning type including a primary
air and coal nozzle 11, an impeller 12 and an
impeller support member 13, which may also be
an oil tube having an atomizer therein, whereby
burner {4 is adapted to burn oil, if desired. Sec-
ondary air for burner 14 is supplied through
secondary air chamber 18 having an outer walil
i6. - -

Housing 26 is mounted, intermediate its ends,
in a bracket 21 welded or otherwize secured to .
primary air and coal nozzle 1. At its outer end, .
housing .28 is supported in a casing 28 secured
to the front wall 16 of secondary air chamber 18.
A tubular sleeve 81 ‘slidable in housing 26 and
having a transverse end wall 32 supports the
fuel barrel 22 and electrode 23.. The forward
end of the barrel 22 has a plate 28 welded there-
to and slidable in housing 26. An arm 33 welded
or otherwise secured to barrel 22 is detachably
connected to the piston 34 of cylinder 25 by
means of a nut 36. Casing 28 has a portion 31
extending from wall 16 to support a normally
open switch 30 having a plunger 38 engageable
by an arm 39 on barrel 22, when the lighter 20
is in its fully inserted or operative position, to
close switch 88. Suitable sealing means 4i on
casing 26 engage sleeve 31 to provide a tight joint
between these relatively movable elements, '

Electrodes 23 and 24 are of suitable heat re-
sistant metal such as “Nichrome,” for example.
Electrode 23 is grounded by direct securement to
barrel 22. Electrode 24 is mounted through an
insulating bushing 42 on plate 29, and has a radial
pin 43 welded thereto and lying in g radial recess
in the forward face of bushing 42." Pin 43 main-
tains the radial end of electrode 24 properly
aligned with the radial end of electrode 23, as
may be seen in Fig. 4. The rear end cf electrode
24 is electrically connected, by a connector 44,
to a steel electrode 46 which extends outward-
ly-through an insulating bushing 47 mounted on
plate 32. At its outer end, electrode 46 is con-
nected to the terminal 48 of a wire conductor 49,
the terminal being mounted on ‘an insulator
shield 51 secured to casing 16.. Conductor 49 is
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5:
conneeted to-the-high voltage: secondam wmding
ofthedgnitiontramsformer.

Ajr for powering cylmder 25: to msert Jighter:-
unit; 20-is supplied:through-a-pipe: §2;/and unib::
retracting: air is supplied: through a:pipe:§3 to:p
the-opposite: end.of ;the cylinder..:- A conduit {64~
connected:to-switeh:-30-carries controliwires:backs-
tothe:control: panel,. The fuel:supply conduit for:-
atomizer assembly: 21 is- indicated:.:at:56 and:is:
provided-with-a shut-off-valve-57.
ing clamp 58 having a T-operating handle §9-is:.-
provided;for quickly-interchanging atomizer umts
forelement.2t.. .

- T'he mechanically interlocked-control-
Oneration:of lighter unit: 20.and.its pos1t10mng
are. controlled. by an- operator at.a-control: panel:

80 shown more: partlcularly in Flgs 5,; 6-and: 7..
The .mechanical sequencerof opera.tion 1s .sche- -

manca,lly shown in. Figs.. 8 through:13.and elec-9q.

trical. sequence in Fig..14.

Referrmg to. Figs.. 5. 6;-and 7, panel. 60 has a .
braeket 84 secured to.its rear face.. Bracket-61.
may: be.-an -integral.structure. or. may -eomprise.

weld united. sections, and is formed.with four. g

reanwa,rdly extendmg rectangular enelosures- 62,
53,.64-and 65,.each supporting a two-port; three-
ort .OF: four—port «valve.
The-“air™ control. for poesitioning. reciprocable.:

barrel:22 is-a-wheel: 10 secured.to a-bushing: T4 on- gq.

the. .spindle of a-three-port valve:12.. Bushing. 71
has-a. radial. flange, 13. to- the. forward face.of.
which . is secured; a-. chain’ sprocket 14... Secured.
to-the rear.. face -of: flange.13.is a-latch-plate.15.

having four, equally spaced,, rearwardly project~ -85

ing:pins - 16 and- 2 radial finger 11.. Pins-16 co--
operate with a spring biased detent arm 178, and .
sexve to-releasably latch wheel 10 in any: of its
four operative positions.. A spring biased. latch.84 -
is.positioned. in the path of. finger 1T and is. se- 49
cured.-to . the armature.-82 -of. a. solenoid 80-on
bracket. 1. When solenoid. 80 is energized,.latch..
81 _is drawn-out;of the-path. of finger T1.:

It.-will be noted that. “air” control wheel:70-has.-
four positions, each aligned-with:a-pin 18... These 45
positions .are. the -“off,” “insert,” “on” and e T
tract,” and.are ahgnable ‘with an. indieator 83.on
the-face.of. panel. §0, wheel 70 being: releasably
latchable.-in. each p051t10n by. engagement -of &
pin-16 :with-detent 18.. Furthermore, solenoid 83..59
must, beenerglzed to: withdraw datch. 81 from-the..
paths of -finger .17 before -rotation:-of wheel: [}
counterclockmse beyond.- the ‘“insert” position.
can.be continued.. The. 1mportance of this will, be.-
apparent as the descrxptlon proceeds:: 55

Control: wheel-.10- also..controls a: secand. air
valve.83 mounted in. enclosure €3.- Valve 83.1s:8..
four-port, valve. having.a. bushing 84.secured. ta..
its:spindle.. Bushing 84-has. a radial. flange. -88..

having.an interlocking, cam 85 secured to. its.rear. gg° pe -closed-before the primary: windings 43

face: and a.chain sprocket 86 secured to its front.
face.. Sprocke’s 86 is:twice-the- .diameter - of. -
sprocket 14 of valve 12 and is connected there~.-
with- by & roller-chain. 87, so-that-valve-83:is
rotated.only. one-half as fast.as valve T2.. Rear-: -85
wardly prOJectmg .pins-: 89+ arranged- cireum-:-
ferentially around- cam -85 cooperate--with-a-
pivoted.bar 99:on. bracket 61 to form a:ratchet. .

to. prevent; clock\mse movement-of valve-83.-and..
1nterconnected valve 72.. Anidler.pulley 91-keeps 79
chain. 87 taut..

The. #fuel”, control comprises a-hand - wheel 100--
fixed on-a bushing: §01: secured: to the-spindle: of a-
four-port:fuel valve 102 mounted:in-enclosure: 65::
Bushing 101 has a radial flange 193 carrying. & 7.,

A quick-act-* 10,

“znd sSfuel” controls:issprovided by thercams. 85

T

chains sprocket::104:.. Wheel (00 is: movable:bes--
tween threezpositions;-“off,?- “purge’ and “on;’:-
as indicated by a pointer 106. .

Wheel 100 also controls-a four-port “purge”
valve: 105: mounted:in: enclosure. §4: .and-having
o bushing 107: secured:to:.its: spindle.:: Bushing::
187 has: a radial flange: 198 carrying, on: its:fors--
ward. face;:.a sprocket. 109.equal in::diameter
sprocket: |04 and:interconnected: therewith:b;
roller:chain: 4 (f... Anrinterlocking -cam: £10::ds:
seeured:to:the rear face-of flange 108, and; carrjesr
8 'pin -1 2 cooperable:with:stops: £13 ‘on-bigcket:.
6 I torlimit-angnlar:mevement:of interconnected:.
“f1iel? control wheel .100-t0:180% -

The:mechanical- interlock: between: the :“aix?:

and 110: I Figs:5 and 6, the:controlsiare both:
in the “off**position;:and:it willi be noted: that::
“fuel? control:l 80:cannot be operated.; The:loek,

in- thisiinstance;. comprises-an arcuaterecess:.or:

notch: I:15.in: the periphery of cam={{0; having:
radius substantially:equal:to:that-of -cam:85 an
when:diametrical of :cam: 85, concentric with:-the::
latter::: As Jong:as:cam: [10:is:in the:-position:.

.shown; control: T9:can:be: operated:at:will:. .

Means.are: provided; however;: for: locking conw:-
trol-79=when control 80 is in. any:but-thec*‘off" -
position: . This'means:-comprises a pair of arcuate
netehes:or: recesses: 120 in the periphery:ofleam::.
85, which are:substantially:equali in-radius: withy:
cam: 119; "When: recesses:- 120 are rotated: tora:..
position-diametrical. of: cam +120;; they:each cons.
form substantially to:the outer diameter: and cirs-
cumference of cam (0. It-will:be:apparent:thati:
when:;cam 85:is im::a position 90° from: that::
shown, :cam. { £8- and .cannected :control {00:may=:
be:freely turned at will, . Likewise;in:any:but: the::.
“gff”’-position: ofcontrol; {00;: the-unbroken: por=:.
tion:of the:periphery .of cam:{ (8, riding:in:a re:

‘cess: 128, will lock::cam: 85 and:interconnected::

control 10-against movement..
The.. elecmcal interlock.

The - electrical * interlocking arrangement g«
shown-in: Fig: 14: Referring to-this feure, a-
suitable- control potential-is: applied-to- term’inal's
121, 122 ‘connected-‘to--conductors- (23, {24, re=-
spectlvely Tnergizing: eircuit - 123, 12415 eon=--
trolled-by'a normally-open switeh 125 ‘closed-only:+
when- the -furnace-draft -devices-are- activated:-
For example -switeh-125"may-be-interlocked with*
the starterfor the draft fan motor: Closure-of+
switch- 185 energizes o solenoid 125--to -opert-g-
normally ‘closed-vatve- 121 inthe fuel line:

THe other control-elements are:connected di<-
rectly” to- conductor--124;: and t6:-conduetor- {22
throtieh one or-more-normally open-switches: 30,
30" each assoclated with onie-lighter unit. These: -
switches -are in series-relation; so that al¥ rr'mst s
3' »” :
of: ignition” fransformers-130;: 130" are connected-
across-the line-and: solenoid-latch 88-1s energized--
to withdraw latch 81 from-the path of -finger JT-
on Tafch plate 154 Switches 80, 80" #are-closed
when their respectlve lighter units are fully-in<-
serted so that arms 39;°39" on the fuel barrels’:
strike the. operating. buttons 38,738".to close; the -
switches.

When all. the. switches 38, .30". are .closed,’

‘solenoid. .80 s :energized. to, .withdraw. Jatch -8L .

and. pilot light. 135.on:panel. 60,.having.a.resist-..
anee {28 .in. series: therewith, . is-lit... Ignition:
tromsformers: 189;. 130’ are -energized: s0--that.g:

-high:secondary voltage is: applied: from secondany::
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windings 132, 132’ to conductors 49, 49’ to pro- -

duce a spark across the lighter electrodes.
Operational sequence

The. operational sequence will be best under-
stood by reference to Figs. 5 through 14, with
more particular attention to Figs. 8 through 14.
In Figs. 8 through 14, a source of air under
pressure . is indicated .schematically as applied
through a conduit 140.and a branch {4 to.valves
12 and 105.  Valve 83 has connected thereto con-
duits ‘52 and 83 for air cylinder 25 and an air
exhaust  conduit 143.. Fuel under pressure is
supplied to valve 102 through a conduit 144, and
conduit 56 conducts the fuel to atomizer barrel
22.. A branch 146 is connected between two ad-
jacent ports of valve 162 and the fourth port is
connected to a fuel drain conduit (47.

In starting up the furnace, the draft devices
are first activated. These may comprise an in-
duced draft fan which is turned on first and a
forced draft fan which is turned on second. The
motor starter of the induced draft fan has an
interlock with switech {25, so. that this normally
open switch is closed when the draft fan is ener-
gized. As explained, this energizes solenoid 126
to open the valve 127 in the main fuel line 144.

In . Fig. 8, the valves operated by controls 70
and 109 are shown in “off” position. It will be
noted that fuel line 58 is connected to the fuel
drain line 147, and valves 72, &3 and (65 are
closed. The operator first turns “air” control
wheel 10 counterclockwise to the “insert” posi-
tion which moves valves 72 and 83 to the posi~
tions - shown in Fig. 9. Air is now supplied
through conduits 149 and 141, valve 72 and con-
duit. 148 to valve 83. Valve 83 is now turned so
that air under pressure passes through the valve
and ‘conduit 52 to operate the piston of cylinder
25 to advance the lighter atomizer barrel 22 into
operative relation with the main fuel burner (4
of the furnace. Conduit 53, connected to the
opposite end of cylinder 25, is in communication
through wvalve 83 with exhaust conduit 143.

Valves 102 and 105 are still in the “off” position. |

When all of the lighter units have reached
their fully inserted position, arms 3% and 33’ on
fuel barrels 22 and 22’ strike butfons 38 and 38’
of switches 30 and 33’ to close these switches.
This closure connects solenoid 89 across con-
ductors 123 and 124 so that the solenoid is ener-
gized to withdraw latch -8f from the path of
finger 11. Control wheel 10 may now be turned
to the “on” position in which the formerly upper-
most recess 120 of cam 8% is moved to a posi-
tion-diametrically adjacent cam {18, Valves T2
and 83 now occupy -the closed position shown in
Fig. 10. Control wheel 100 may now be turned
90° to the intermediate “purge” position, which
moves valves 162 and (85 to the position shown
in Fig. 10.- In this position, fuel inlet line 144
is still blocked from communication with lighter
unit fuel line §6. However, air line 140 is now

connected to fuel line 56 through open valve 105 -

so that a blast of air is blown through the lighter
unit 20 to purge the same. It should be noted
that in the position of Fig. 10, control wheel 70
is locked against movement through the inter-
action of cams 85'and 110,

The “fuel” control {80 is now moved to the
‘“on” position, with the valves 102, 105 occupying
the position shown in Fig. 11 and valves 12 and
83 remaining in the same position as in Fig. 10.
This connects fuel inlet line 144 to lighter unit
fuel line 66 through valve 102, with the air sup-
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ply to the lighter unit being inteirupted through
closing valve 105. The fuel mixture discharged
from atomizer fuel barrel 22 is ignited by the
spark’ produced:- between electrodes 23 and 24.
Ii will be noted that the electrode 24 through the
conductor 49, was. previously energized from the
secondary winding 122 of transformer 130 due to
the energization of primary winding 131 by
closure of switches 130 and 130’. The lighter
unit, being lit, ignites the fuel emitted from
burner {4. ’

‘When -the operator observes that fuel from
main burner {4 has been ignited, he turns “fuel”
control 100 backward to the “purge” position
which closes valve 102 and opens 105 to apply a
blast of air through the lighter unit to purge
the same of residual fuel. This is shown sche-
matically in Fig. 12. The “fuel” control 100
is then turned further to the “off” position,
closing valve 165 and connecting fuel line 56 to
drain line {47 through conduit 145 and valve
102, Likewise, the interlocking cam 85 is now
again in the position of Fig. 7 so that air con-
trol (00 may again be moved. The operator
moves control 100 'in the counterclockwise di-
rection to the “retract” position, schematically
shown in Fig. 13. Valve 712 is now opened so
that air is supplied through valve 83 and con-
duit 53 to the forward end of cylinder 25 to move
the piston of the latter to withdraw or retract
atomizer barrel 22 rearward from the furnace
opening. The other end of cylinder 25 is con-
nected through conduit 52-and valve 83 to ex-
haust conduit 143. When the lighter units have
been fully retracied, control 70 is again returned
to the “off” posifion schematically shown in
Fig.7.

The described "arrangement thus provides a
novel mechanically controlled furnace burner
lighter in which the controls are mechanically
interlocked so that a predetermined sequence of
operation must take place. For example, the
“air” control cannot be moved to the “on” posi-
tion until all lighter units are fully inserted,
energizing solenoid -89 to withdraw latch 8.
This latch, in the extended position, prevents
movement of control 7@ beyond the “insert”
position. Also, the ignition current cannot be
turned on until such time as all the lighter units
are all" fully inserted. The “fuel” control 100
cannot be operated until “air” control 10 is in
the “on” position, after which the “fuel” con-
trols lock the “air” control in the “‘on” position
until such time as the “fuel” control has been
returned to the “off”’ position.

In passing in either direction between the “off”
and “on’ positions, the control 108 operates its
connected valve 105 to apply a purging air blast
to the lighter unit 20. The pin {12 on:cam 110,
cooperating with stops 113, permits movement of
control 118 only through 180° and return. The
detent 18, cooperating with pins 76 on latch
plate 15, releasably holds control 70 in any one
of its four positions and assures proper position-
ing of cam 85 to release cam 110" when control
18 is in the “on” position. Due to the direct
interengagement of the interlocking cams 85 .
and 110 there is no possibility of failure of the
interlocking, as may occur when solenoid con-
trols are used, for example. The interlocking
control action is by direct mechanical engage-
ment of cooperating elements.  For example,
switch 30 is open until arm 39 depresseg its oper-
ating button 38 when lighter unit 20 is in the
fully inserted position.
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While :a-specific-embodiment-of the invention
shas been shown -and' deseribed in - detail.to -illus-~
strate the :application of the principles ‘thereof, it
~:should be understood that the invention may be
-sembodied otherwise-without-departing-from such
~principles.
“We.claim: .
~1. In ia- furnace lichter unit-including :a fuel
- satomizer, having a fuel supply: conduit-connected

_“thereto; and a pair of -ignition-electrodes; mecha--

-nism operable to insert-said unit into -operative
-relation with-a main fuel burner in the furnace
‘-and-to retract the same therefrom; means-for
sapplying -an -electric potential to-said-electrodes
-to-produce-an ignition-spark; -first manually.op-
--erable- control -means.selectivelv operable-to con-
~ditionsaid-mechanism-to insert said unit-and to
—retract:said unit; second-manually operable con-
-trol-means controlling -the supply of fuel-tosaid
~supply :eonduit; - mechanical interlocking -means
- operable by said first and second control-means,
-said: interlocking means including latch means
locking - said-second -control means against-op-
-eration; -and- release means -operable, responsive
~to full insertion of said unit-into operative rela-
tion-with  the furnace ‘main fuel burner by said
-mechanism under control-of -said first control
“means, to release said latch means.
. 2. In a -furnace lighter unit including-a fuel
- ratomizer, having-a fuel supply conduit connected
-thereto, and-a pair -of ignition electrodes, mech-
aniem-operable to insert said unit into operative
+relation with-the main fuel burner of the furnace
-gnd to retract the same therefrom; means for
~applying an electric potential to said electrodes
~to produce:an ignition spark; first control means
-operable to -condition :said ‘mechanism' to insert
-~ said-unit -and to retract said -unit, and movable
- between “‘off,” “insert,” “on” and “retract” po-
- gitions; latch -means normally effective to-prevent
-continued movement of said first control-means
‘beyond -the -“insert”” position when moving to-
~ward -the - “on” position; second control means
controlling the supply of fuel to said supply con-
-duit -and movable between -a “fuel off”’:and a
#fuel on”_ position; -mechanical interlocking
-means operatively -associated with said first and
- second -control means; -said interlocking means
locking said second-contrcl means against move-

~ment-except-when said first control means is in

~the “on” position and locking said first control
“means.against movement in ‘any but. the -“off”
-position.of -said second control means; and means
.- operable; responsive to fvll insertion of the unit
- into.such operative relation, to release said latch
.means-to unlock-said first control means for con-
tinued movement to the “on” position.

.3. In a furnace lighter .unit including 2z fuel
.atomizer having. a nozzle, and having a fuel sup-
ply conduit connected to said no~zle and a pair

.of ignition electrodes adiacent.said nozzle, mech-

anitm opérable to insert said unit into operative
“relation with the main fuel burner of the furnace
and to retract the same therefrom; a source of
non-combustible fluid under pressure; means for
applying an electric potential. to said electrodes
to produce an.ignition spark; first control means
operable to condition said mechanism to:insert
said unit. and to.retract said unit,.and -movahle
between “off,” “insert,” “on” and “retract” po-

. sitions; latch means normally effective to pre-

vent continued movement of said first control
means beyond the “insert” position when. mov-

ing toward the “on”. position; a first valve con-
© Yrolling the supply of fuel fo.said nozzle through

-10 :

~-:gaid.supply-conduit;-second control means mov-
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-able ‘between “off” and “on” - positions to.open
-and:shut said -first valve; a-second-valve inter-
.posed -between - said. source .and said-supply con-
..duit-and. mechanically connected. to.said-second
- control - means, said second control means;-in-op-
.erating -said first -valve -between ifs -open and
-closed .positions, first -opening -and- then. closing

said.second . valve -to purge said supply conduit

-and . nozzle - with the -non-combustible - pressure
fluid-both -before and.after fuel is supplied-there-
1o,
-with:.said first and second -eontrol- means..and
~leeking:said-second.control :means -against-move-
.ment.exeept when said first-control means is: in

interlecking . means -operatively -asseciated

the “on” position.and locking -said first.control

.means-against -mevement -in- any -but the “off”
.‘position of:said second control means,

-4, In a furnace lighter unit -including -a-fuel
atomizer, -having .a -nczzle, .and - -having: a -fuel
supply eonduit connected.-to.-said -nozzle,and a

- pair-of :ignition - electrodes adjacent-said:-nozzle,
‘mechanism. operable to insert said-unit.into-op-
-erative relation:with the main fuel-burner: of

the furnace.and -to retract:the same .therefrom;
a--source-of non-combustible: fluid--under.-pres-

- sure;..means for applying an -electric potential
~to. said electrodes-to produce -an -ignition-spark;
first -control: means. operable -to -condition -said

mechanism - to -insert -said..unit -and  to:retract
said unit and.- movable -between “off,” “insert,”
“on” and “retract” -positions; latch -means:nor-
mally -effective -to: prevent-centinued :movement
of said first control means -beyond-the “insert”
position when moving toward the “on” position;

.8, first valve controlling -the supply:of fuel-to:said

nozzle through said. supply circuit; second control

_means movable-hetween- “off”?:and “on” positions
to-open-and shut said-first valve; a second-valve
Jqnterposed between -said -source -and-said:supply

conduit and mechanically connected fo-said:sec-

~ond control ‘means; said-second: control-means,
~in -operating-.said -first - valve::between -its open

- and -closed :positions; first-opening and :then:clos-

4ing said second -valve ‘to-purge: said supply:-con-

-duit and nezzle with the non-combustible pres-
-sure- fluid-both before.and-after:fuel is supplied

thereto; -mechanical “interlocking -means. opera-

- fively -associated with-said first-and:second con~
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trol -means; said [interlocking -meahns lockingsaid

--8econd .control: means:against - movement:except
-when-said first-control means:isiin:the “on” po~
~sition:and locking said first control means ggainst
~movement.in-any-butthe “off”:position of said
-second -control. means: ~and :means ‘operable, re-

Sponsive to” full.insertion :of the -unit: ihto such

. operative relation, to reledse ‘said latch ‘means to
-unleck -said ' first. control medns for -continued
~movement toithe “on’ position.

5. In. 3 furnace lighter -unit including a‘fuel

-atomizer, having a fuel supply coenduit connected
- thereto, ‘and ‘a-pair of ignition-electrodes, mech-~

canism-operable: to :insert said unit-into operative
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relation ‘with the main fuel burner.of the fur-
nace:and toretract the same. lthe‘re_f-rom; means
for applying an-electric: potential ‘to said:elec-

trodes -to ‘produce an ‘ignition spark; first:con-
-trol means operable to condition-said mechanism

to insert :said -unit-and -to retract: said. unit-and

~movable between -“off,” ““ingert,” *“‘on” - and ‘‘re-

tract”. positions;-latch theans normally ‘effective

~to-prevent-continued movement of said first-con-

trol means ‘beyond- the “insert” -position when

.moving toward the “on” position; second control

means centrolling- the supply ‘of fuel to:said:sup-
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ply conduit and movable between a ‘“fuel oif”
and a “fuel on” position; mechanical interlock-
ing means operatively associated with said first
and second control means; said interlocking
means locking said second control means against
movement except when said first control means
is in the “on” position and locking said first con-
trol means against movement in any but the
“off” position of said second control means; a
solenoid operable to withdraw said latch means;
normally open switch means controlling the en-
ergization of said solenoid; and means on said
unit operable, when the unit is fully inserted into
such operative relation, to close said switch means
to unlock said first control means for continued
movement to the “on” position.

6. In a furnace lighter unit including a fuel
atomizer having a nozzle, and having a fuel
supply conduit connected thereto, and a pair of
ignition electrodes adjacent said nozzle, mech-
anism operable to insert said unit into operative
relation with the main fuel burner of the furnace
and to retract the same therefrom; means for
applying an electric potential to said electrodes
to produce an ignition spark; a source of non-
combustible fluid under pressure; first control
means operable to condition said mechanism to
insert said unit and to retract said unit and mov-
able between “off,” “insert,” “on” and “retract”
positions; latch means normally effective to pre-
vent continued movement of said first control
means beyond the “insert” position when moving
toward the “on”- position; g first valve controlling
the supply of fuel to said nozzle through said
supply conduit; second control means movable
between “off” and “on” positions to open and
shut said first valve; a second valve interposed
between said source and said supply conduit and
mechanically connected to said second control
means; said second control means, in operating
said first valve between its cpen and closed po-
sitions, first opening and then closing said sec-
ond valve to purge said supply conduit and noz-
zle with the non-combustible pressure fluid both
before and after fuel is supplied thereto: me-
chanical interlocking means operatively associ-
ated with said first and second control means:
said interlocking means locking said second con-
trol means against movement except when said
first control means is in the “on” position and
locking said first control means against move-
ment in any but the “off” position of said second
control means; a solenoid operable to withdraw
said latch means; normally open switch means
controlling the energization of said solenoid; and
means on said unit operable, when the unit is
fully inserted into such operative relation, to close
said switch means to unlock said first control
means for continued movement to the “on” po-
sition.

7. In a furnace lighter unit including a fuel
atomizer, having a fuel supply conduit connected
thereto, and a pair of ignition electrodes, mecha-
nism operable to insert said unit into operative
relation with the main fuel burner of the fur-
nace and to retract the same therefrom; means
for applying an-electric potential to said elec-
trodes to produce an ignition spark; first con-
trol means operable to condition said mechanism
to insert said unit and to retract said unit and
movable between. “off,” “insert,” “on” and “re-
tract’” positions; latch means normally effective
to prevent continued movement of said first con-
trol means beyond the “insert” position when
moving toward the “on” position; second con-
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trol means controlling the supply of fuel to said
supply conduit and movable between & “fuel off”
and a “fuel on” position; mechanical interlock-
ing means operatively associated with said first
and second control ieans; said interlocking
means locking said second control means against
movement except when said first control means
is in the “on” position and locking said first con=
trol means against movement in any but the “off”
position of said second control means; a solenoid
operable to withdraw said latch means; nor-
mally open switch means controlling the ener-
gization of said solenoid; means on said unit
operable, when the unit is fully inserted into such
operative relation, to close said switch means
to unlock said first control means for movement
to the “on” position; an electric circuit including
said ignition means, said switch means and said
solenoid; a normally open switch interposed be-
tween said circuit and a source of electric en-
ergy; and means for closing said switch only in
response to operation of the énergizing control
means of the furnace draft creating deviees.

8. Tn a furnace lighter unit including a fuel
atomizer having a nozzle, and having a fuel sup-
ply conduit connected thereto, and a pair of ig-
nition electrodes adjacent said nozzle, mecha-
nism operable to insert said unit into operative
relation with the main fuel burner of the fur-
nace and to retract the same therefrom; means
for applying an electric potential to said elec-
trodes to produce an-ignition spark; a source of
non-combustible fluid under pressure; first con-
trol means operable to condition said mechanism
to insert said unit and to retract said unit and
movable between “off,” “insert,” “on” and “re-
tract” positions; latch means normally effective
to prevent continued movement of said first con-
trol means beyond the “insert” position when
moving toward the “on” position; a first valve
controlling the supply of fuel to said nozzle
through said supply conduit; second control
means movable between “off” and “on” positions
to open and shut said first valve; a second valve
interposed between said source and said supply
conduit and mechanically connected to said sec-
ond control means; said second control means,
in operating said first valve between its open
and closed positions, first opening and then clos-
ing said second valve to purge said supply con-
duit and nozzle with the non-combustible pres~
sure fluid both before and after fuel is supplied
thereto; mechanical interlocking means opera-
tively associated with said first and second con-
trol means; said interlocking means locking said
second control means against movement except
when said first control means is in the “on” po-
sition and locking said first control means
against movement in any but the “off” position
of said second control means; a solenoid oper-
able to withdraw said lateh means; normally open
switch means controlling the energization of said
solenoid; means on said unit operable, when the
unit is fully inserted into such operative relation,
to close said switch means to unlock said first
control means for movement to the “on” posi-
tion; an electric circuit including said ignition
means, said switch means and said solenocid; a
normally open switch. interposed between said
circuit and a source of electric energy; and means
for closing said switch only in response to oper-
ation cf the energizing control means of the fur-
nace draft creating devices.

9. In a furnace lighter unif, including a fuel
atomizer having a nozzle, and having a fuel sup-
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ply conduit connected thereto, and a pair of ig-
nition electrodes adjacent said nozzle, a double
acting air cylinder operable to insert and retract
said unit relative to the main fuel burner of the
furnace; means for applying a relatively high
electric potential to said electrodes to produce
an ignition spark; a control panel having first,
second, third and fourth valves mounted there-
on; a. source of non-combustible fluid under
pressure connected to said first valve; conduit
means interconnhecting said first and second
valves; a ‘positioning control mechanically con-
nected to said first and second valves and mov-
able between “off,” “insert,” “on” and “retract”
positions; a fuel control mechanically connected
to said third and fourth valves and movable be-
tween a “fuel off” and a “fuel on” position; said
first valve being open in the “insert” and “re-
tract” positions of said positioning control and
closed in the other two positions thereof; said
second valve being operable, in the “insert” and
“retract” positions of said positioning control, to
connect one end of said cylinder to said conduit
means and the other end to exhaust, and vice
versa, respectively; said third valve connecting
said supply conduit to a source of fuel and to a
fuel drain in the “on’’ and “off”’ positions, re-
spectively, of said fuel control, and being closed
in  intermediate positions thereof; said fourth
valve connecting said source to said supply con-
duit in an intermediate position of said fuel
control to purge said supply conduit and nozzle
with the non-combustible pressure fiuid both be-
fore and after fuel is supplied thereto; and being
closed in the “off” and “on” positions thereof;
mechanical interlock means in direct mechanical
connection with said controls; said interlocking
means locking said fuel control against move-
ment except when said positioning. control is
in the “on” position and locking said position-
ing control against movement in any but the
“off”’ position of said fuel control; latch means
normally effective fo prevent continued move-
ment of said positioning control beyond the “in-
sert” position when moving toward the ‘“on”
position; a solenocid operable to withdraw said
latch means; normally open switch means con-
trolling the energization of said solenoid; and
means on said unit operable, when the unit is
fully inserted into such relation with the main
burner, to close said switch means to unlock
said positioning control means for continued
movement to the “on” position.

10. In a furnace lighter unit including a fuel
atomizer having a nogzle, and having a fuel
supply conduit connected thereto, and a pair of
ignition electrodes adjacent said nozzle, means
for applying an electric potential to said elec-
trodes to produce an ignition spark; a source of
non-combustible fluid under pressure; a first
valve controlling the supply of fuel to said supply
conduit; control means operable to open and
close said first valve; and a second valve inter-
posed between said source and said supply con-
duit and mechanically connected to said control
means; -said confrol means, in operating said
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first valve between its open and closed positions,
first opening and then closing said second valve
to purge said supply conduit and nozzle with the
non-combustible pressure fluid both before and
after fuel is supplied thereto,

11, In a furnace lighter unit including a fuel
atomizer having a nozzle, and having a fuel
supply conduit connected thereto, and a pair of
ignition electrodes adjacent said nozzle, means
for applying an electric potential to said elec-
trodes to produce an ignition spark; a source of
non-combustible fluid under pressure; a first
valve controlling the supply of fuel to said supply
conduit; control means movable between off,
intermediate and on positions to open and close
said first valve; and a second valve interposed
between said source and said supply conduit
and mechanically connected to said control
means; said control means, in the off and on
positions, closing said second valve and, in the
intermediate position, opening the same to purge
said supply conduit and nozzle with the non-
combustible pressure fluid both before and after
fuel is supplied thereto.

12. In combination with a furhace and its
main fuel burner, forced draft means for the
furnace, a fluid fuel burning ignition unit for
the furnace burner, means for projecting said
unit into the furnace and retracting it there-
from, fuel supply means for the unit, means for
purging the unit, means for igniting the fuel
upon its introduction to the unit, mechanical
interlock means preventing the introduction of
fuel to said unit before purging, a control for
the forced draft means, and additional inter-
lock means associated with said control and the
igniting means and acting to prevent operation
of igniting means unless the forced draft con-
trol has been operated to activate the forced
draft means.

13. In combination with a furnace and its fuel
burner,-a fluid fuel burning ignition unit for the
furnace burner, said unit having a nozzle ar-
ranged to deliver fuel therefrom; fluid fuel sup-
ply means for said unit; a source of non-com-
bustible fluid under pressure; means for direct-
ing the non-combustible fluid through said
nozzle to purge the latter of residual fuel and
foreign matter; means for igniting the fluid fuel
upon its delivery from the nozzle; and mechani-
cal interlock means preventing the introduction
of fluid fuel to said unit before purging.

ROLFE SHELLENBERGER.
ARTHUR J. POOLE.
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