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This. invention .relates to fuel control devices

and:particularly to devices for controlling the

supply.of: fuel to a gas burner, and a principal

object: of my invention is to.provide a new and -

5. improved- device .of: thistype.

In. the.drawing. accompanying this specifica~
tion- and forming a part of this application, I
have shown; for.the. purpose .of illustration, one
form. which. my. invention may assume, and in.

10 -this-drawing:.

PFigure 1 is a perspective view, with parts
broken away, of a heater embodying my. inven-
tron,

15 amsm for controllmg the supply of fuel 1o the
burner .of-the heater;

Figure 3-is. .a horizontal sectional view taken.
on-the line 3—3 of Figure 2,

Figure 4-is a. vertical sect1onal view taken on.

20:;; the line 4—4 of Figure 2, while

Figure 5 is a.vertical transverse sectional view.

taken on the line 5—5,of Figure 2,
Referring: to the.drawing, and particularly.to
Figure 1 thereof, my invention is shown as being -
25.. embodled in-a hot Water heater comprising a.
’ cyhndncal casmg I supported by legs 2 and
divided by-means-of a. part1t1on 3.into an. upper
water- chamber 4 and a. lower combustion cham-
ber- “5 A substantially, tubular. centrally disposed.
30. pipe.or. ﬂue 6 commumcates with the combus-
tlon chamber 5 and extends vertlcally through
the ‘water, chamber 4 for perm.lttmg the products
of - combustlon generated in- the combustum
chamber 5, to escape to the outer atmosphere
35 A, substantlally ‘annular burner 7T is provided
in . the- combustlon chamber 5 and is supplied
with fuel such as-gas, through a vertrcally ex-
tending pipe 8 which communicates at. its upper.
end. w1th a. substantrally T-shaped connectwn
40-9.0of. a. valve device- 10, A pipe (1 estabhshes
commumcatmn between. the upper end of the
connectlon -8 and. the lower end of a valve 12
wmch is- controlled by a thermally responsrve
devrce i3 extendmg into the water chamber 4.
45 Tlusvalve is- normally mamtamed in an open

posmon and is only closed when the tempera—‘

ture of the Water in. the chamber- 4. reaches a.

predetermmed maximum. A pipe. 14, leading to

a. source of. fuel supply commumcates with the.

50.- pipe {1, through the valve 12, cand; the passage

" of-fuel. thrqugh the pipe 14 is also controlled
-a, manually. operated, valve 15,

The valve. device. 10; preferably comprises a-

casting. i6. formed 1ntegra11y with the T-conhec-.

and carries: a. removable housing - 11 pro-

55 tion: 9

vided with. a,.flange . 18. adapted to be secured.to

the casting. {6 by means.of -screws 19 with. an
interposed packmg 29; the housing contamlnOr
the .valve mechanism herelnafter to be. descr1bed
The . T~-connection. 9 {is.provided. with a trans-
versely extending partltlon 2|-which divides the
interior thereof into an upper or inlet chamber
22, which communicates.with. the 1nter10r of the
housmg {7 through a. passage 23, and a lower
or ‘outlet -chamber 24, which, commumcates w1th
the, 1nter10r of the housmg {1 through a, valve
chamber..25; and an opening, 26 The. passage
of fuel through the opening 26. is. controlled by
means of a valve member 27- whlch is. prov1ded
with a plurahty of spaced guldmg lugs 28 for
sliding engagement with the walls. of; the. valve
chamber 256. The valve member 21 is. n_ormally
leaf spring 29 one end .of Wlnch is. blfurcated as
at 30, for engagement with. the valve member
27. on- opposite sides of a valve stem 3I carrled
thereby The other end of the leaf spring. 29, is
secured  between the head 32 -of. a nipple 33,
whlch is threaded into the castmg 16, and a lock
nut 34, Whlch is threaded onto the mpple for
abuttmg engagement w1th the castmg 16. The
tensmn of a. lea;f sprmg 29 .may. be regula,ted by
means. of an adJustmg screw 35 Whmh extends
through a slot. 36 prov1ded in the leaf spring
29 and which is. threaded into the casting 16.

The burner T has assomated therewrth a pilot
burner 1ndlcated in its ent1rety at 31, and com-
prlsmg a_tubular sectlon 38 Wh.lch is threaded
into a bore 39 pr0v1ded in a boss [y formed 1nte-
grally with the. castlng i6. Fuel is supphed to
the burner 31 through a. vertlcally extending by-
pass. plpe 4. commumcatlng at its upper end
with the pipe 14 in advance of the valve 15, and
ab-its-lower. end with a passage 42 wh1ch is pro-
vided in the. boss 40" and which. commumcates
with the bore 39 A n1pp1e 43. 1s threaded 1nto
the inner end of ‘the sectlon 38 and is prov1ded
w1th an axial. bore 44 Th.lS mpple has a screw-.
threaded engagement with and prOJects into one
end of g burner tip 45 Wthh is provided with.a
plurahty ‘of ‘air 1nlet openmgs 46 at a- pomt Just,
to the rear of the end of the mpple 43 for ads
xmttmg air into the. t1p 45 for -mixture. w1th the.
gas in the usual manner.

Also threaded into the boss 40 and extendlng 5

parallel to the pllot burner 37 in relatively close
proxmuty thereto is.a tube 41 of. copper, or: other
metal having a high coefficient. .of; expansion
when subjeected - to. heat: The inner end of. the
tube 41 is. provlded w1th a termlnal member 48
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2
which is threaded thereon and which has a
plurality of circumferential fins 49 in order to
provide a relatively large surface area in com-
parison to its over all dimensions. The tip 48
is formed of a metal having a relatively high
coefficient of thermal conductivity and is located
adjacent to the end of the burner 37 and at a
point directly above the pilot flame.

A rod 50, constructed of a metal having a rel-
atively low coefficient of expansion when sub-
jected to heat, such as invar, is secured at its
inner end to the tube 471 and extends entirely
through the tube 41, the boss 40, the nipple 33,
and projects into the housing 11. 'The outer
end of the rod 50 extends through an opening 51
provided in one end of a lever 52 of channel-
construction, and carries a collar 53 which is
maintained against displacement by means of a
plurality of lock nuts 54 which are threaded
onto the outer extremity of the rod 50. The
collar 53 is provided with diametrically extend-
ing knife bearing surfaces 55 for engagement
with notches 56 provided in one side of the lever
52. The lever 52 is mounted for horizontal
swinging movement about a knife bearing sur-
face 57 formed on the lever for engagement
with the head 32 of the nipple 33. The other
end of the lever 52 is bifurcated, as indicated at
58 in Figure 2, and straddles the valve stem 31
and is formed with rounded bearing surfaces 59
for rocking engagement with a washer 60 which
is carried by the valve stem 31 and which is
maintained against displacement thereon by
means of a plurality of lock nuts 61.

It will be apparent from the foregoing that
the pilot burner is directly supplied with fuel
and maintains & constant pilot flame for ignit-
ing gas whenever it issues from the burner 1 as
a result of the operation of the valve 12. This
pilot heats the terminal member 48 and heat is
thereby transmitted to the tube 471 by conduc-
tion, causing the tube 47 to elongate and draw
the rod 50 inwardly through the tube 47. This
movement of the rod 50 swings the lever 52 in
a, clockwise direction about its fulerum 57, as
viewed in Figure 3, thus maintaining the valve
27 open against the action of the leaf spring 29,
and permitting uninterrupted passage of the fuel
to the burner 1. If, however, the flame at the
pilot burner 3T should become extinguished
through any cause, the member 48 and tube 41
will cool, causing the tube 471 to contract and
permit the lever 52 to swing in a counter-clock-
wise direction, as viewed in Figure 3 to permit
the valve member 27 to close under the influence
of the leaf spring 29, interrupting the flow of
fuel to the burner T regardless of the operation
of the valve 12,

Fuel is thus prevented from. escaping from the
burner T so long as the pilot light is exfin-
guished, but when the pilot light is ignited, the
tube 47 will expand and open the valve mem-
ber 21, restoring the supply of fuel to the burner
1, as hereinabove described.

It will be noted from an inspection of Figure 3
of the drawing, that the length of the lever
arms of the lever 52 is such that the valve mem-
ber 27 is moved a relatively great extent in pro-
portion to the movement of the rod 50, thus
enabling a relatively small movement of the
tube 47 to affect a relatively great movement of
the valve member 2T and afford free passage of
gas to the burner 1.

Furthermore, it will be appreciated that the
rounded bearing surfaces 59 of the lever 52 may
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rock upon the washer 60 to compensate for the
pivotal movement of the lever 52, and the posi-
tion of the washer 60 may be adjusted by
manipulation of the lock nuts 61, thereby en-
abling cooperative relation between the lever
52, and valve 27 to be accurately adjusted. Like-
wise the lock nuts 54 may be manipulated to ob-
tain accurate adjustment of the bearings 55 and
5T and thus accurately correlate the movements
of the rod 50 and lever 52.

The tension exerted by the spring 29 upon
the valve member 21 may be accurately reg-
ulated by manipulation of the adjusting screw
35. In this way the tension of the spring can
accurately be adjusted so that it will hold the
valve 27 tightly closed when it should be closed,

“and prevent possibility of leakage, yet not hold

the valve 271 so tightly closed as to offer undue
resistance to the movement of the thermostatic
elements operating to open the valve 27,

It will be apparent to those skilled in the art
that the invention herein disclosed accomplishes
at least the principal object of the. invention,
and further -that uses and advantages other
than those herein referred to are inherent in
the construction, and that various changes and
modifications may be made in said embodiment
without - departing from the spirit of the in-
vention, and accordingly the embodiment here-
in disclosed is illustrative only, and the inven-
tion is not limited thereto.

I claim:

1. A fuel control device for a bumer having
a fuel supply conduit, comprising: a housing in-
terposed in said conduit; a valve in said housing
mounted for opening and closing movements;
an elongated spring having an end portion bear-
ing upon said valve and urging the same closed;
means for anchoring said spring adjacent its
opposite end including a hollow headed nipple
threaded into said housing and having a lock
nut thereon between which and the head of
said nipple the end of the spring is clamped;
an-operating member extending into said hous-
ing through said nipple; and means for trans-
mitting movement of said operating member to
effect’ opening movement of said valve.

2. A fuel control device for a burner having
a fuel supply -conduit, comprising: a housing
interposed in said conduit; a valve in said hous-
ing mounted for opening and closing move-
ments; an elongated spring having an end por-
tion bearing upon said valve and urging the
same closed; means for anchoring said spring

adjacent - its opposite end including a hollow :

headed nipple threaded into said housing and
having a lock nut thereon between which and
the head of said nipple the end of the spring
is clamped; an operating member extending into
said housing through said nipple; and means
for transmitting movement of said operating
member to effect opening movement of said
valve, said transmitting means comprising a
lever pivotally supported by said operating mem-
ber, provided with a fulcrum portion engageable
with the head of said nipple, and having its
working end operatively connected to said valve.

3. A fuel control device for a burner having
a fuel supply conduit,-comprising: a housing in-
terposed in said conduit; a valve in said housing
mounted for opening and closing movements,
and carrying an abutment thereon; an elonga-
ted spring having an end portion bearing upon
said valve and urging the same closed; means
for anchoring said spring adjacent its opposite
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end including a hollow headed nipple threaded
into said housing and having a lock nut there-

"on between which and the head of said nipple

the end of the spring is clamped; an operating
member extending into said housing through
said nipple; and means for transmitting move-
ment of said operating member to effect open-
ing movement of said valve, said transmitting
means comprising a lever pivotally supported
by said operating member, provided with a
fulerum portion engageable with the head of
said nipple, having its working end extending
to a point adjacent to said valve, and provided
at said working end with rounded engaging sur-
faces engageable with the abutment carried by
said valve.

4, A device of the character described, com-
prising: a member having a fuel inlet and a fuel
outlet and provided with a valve seat affording
communication between said inlet and said out-
let; valve mechanism disposed outwardly of said

3

member and coimprising a valve cooperable with
said seat and having & portion disposed outward-
ly of said member, an elongated spring having
an end portion bearing: upon said valve and
urging the same to seating engagement with
said seat, means for anchoring said spring ad-
jacent its opposite end .including a hollow-
headed nipple threaded into said member and
having a lock nut thereon hetween which and
the head of said nipple the end of said spring
is clamped, thermally responsive means having
a portion secured to said member and provided
with an operating member extending through
said nipple, lever means connected at one point
to said operating member, and at a spaced point
to said valve portion; and a cover affixed to
said member and normally enclosing said valve
mechanism, said cover beihg removable to pro-
vide ready access to said valve mechanism.

PAUL H. HAMILTON.
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