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3,348,561 
CONTROL APPARATUS FOR GAS BURNERS 
John R. MacLennan, Miraleste, Calif., assignor to 
Honeywell Inc., Minneapolis, Minn., a corporation 
of Delaware 

Filed June 30, 1965, Ser. No. 468,239 
12 Claims. (Cl. 137—66) 

This invention relates to control apparatus and more 
speci?cally to an improved fuel ?ow control valve. In 
particular, the invention relates to an improved valve for 
controlling gaseous fuel and having means for precluding 
a particular sequence of operation of the valve which 
could result in an accumulation of gas and hence an unsafe 
condition at the burner controlled by the valve. 

In many gas valves there is provided a manually oper 
able valve, generally having at least three angular posi 
tions, “off,” “pilot” and “on” and, in series with the 
manual valve, a safety valve which automatically closes 
should the pilot ?ame, at the burner controlled by the 
valve, be extinguished. Various arrangements of this gen 
eral type have been proposed and many are available on 
the market today. Generally these valves include a so 
called “safe lighting” provision so that the safety valve can 
be reset only when the manual valve is in a closed position 
and so that the manual valve can be rotated to the “on” 
position only by releasing the means for opening the 
safety valve so that if the safety valve is not held open 
in response to a pilot ?ame, it will close and interrupt the 
?ow of gas to the burner. It has been found, however, that 
through inadvertence in the operation of valves of this 
type, the home owner or other person operating the valve 
may operate it in a manner, which causes a dangerous 
condition, which could result in an explosion. This can be 
brought about by rotating the valve momentarily from an 
-“on” position, or a “pilot” position toward the “OE” posi 
tion sufficiently far to extinguish the pilot ?ame (with the 
?ame responsive means holding the safety'valve open) and 
then immediately rotating the valve toward its “on” posi 
tion. Since there is always some time lag in the ?ame 
responsive device, it will hold the safety valve open for a 
period of time after the ?ame is extinguished. Thus, it is 
possible to move the valve to extinguish the ?ame and then 
turn it back on and have gas ?owing to the burner, with 
out a ?ame, for a period of several seconds or even a 
minute or more. Obviously, if an attempt is made to ig 
nite the burner after such gas has accumulated at the 
burner, a dangerous explosion may result. 
The possibility of such a dangerous condition being 

brought about by inadvertent action of the person operat 
ing the valve has been recognized in the past. For ex 
ample, U.S. Patent No. 3,099,994 issued to Putz et al. 
is directed to a gas valve which utilizes two axially mov 
able disk valves, one of which is operated by a cam driven 
by a manual control member and the other a thermo 
couple safety valve. The patent discloses a complicated 
locking arrangement which precludes the manual valve 
from being turned back on, once it is moved from “on” to 
.“off,” until the safety valve has closed. 
My invention accomplishes the end result accomplished 

by the :Putz et al. patent but in a substantially simpler 
manner. Instead of latching the rotary valve so that it can 
not be rotated until the safety valve is closed, I provide 
a means for operably disconnecting the manually operable 
knob from the rotary valve whenever the rotary valve is 
in its “off” position and the safety valve is open. It is 
recognized that, broadly, the idea of disconnecting a safety 
valve, such as a thermoelectrically operated safety valve, 
from a manual operator when the manual operator is ro 
tated to an off position and the valve closure member is 

10 

15 

30 

35 

40 

45 

50 

55 

60 

70 

held open by the thermocouple operated device, is old _ 

3,348,561 
Patented Oct. 24, 1967 

r. 
1C@ 

2 
in the prior art as disclosed in the Thomas Patent No. 
2,988,098. Thomas utilizes a single valve closure member 
which acts as a safety valve in that it will be automatically 
'closed if the ?ame at the burner is extinguished and as a 
manual valve in that it may be disconnected from the 
thermocouple operated armature to manually close it. 
My invention is considered an improvement over the 

valves of Putz et al. and Thomas, discussed above. It 
provides the normally desirable features of a manually 
operable rotary valve which may be manually manipulated 
between a plurality of positions such as “on,” and “o ” 
and which has the usual safety valve feature. In addition, 
it provides means for operably disconnecting the manual 
operator from the rotary valve to prevent rotation of the 
valve from an “off” or ?ame extinguishing position to a 
“pilot” or “on” position whenever the safety valve is open. 
The invention also may include the provision of an ar 
rangement so that the manual operator is operably dis 
connected to preclude rotation of the manual valve from 
a “pilot” to an “on” position if the safety valve is closed. 
Thus, my invention provides a valve which has all of the 
features generally found in a high quality gas control 
valve but adds another safety feature which precludes 
the occurrence of the unsafe condition discussed above. 

Various objects and advantages of my invention will 
become apparent upon reading the following detailed de-' 
scription of a preferred embodiment of the invention 
wherein reference is made to the drawing in which: 
FIGURE 1 discloses a horizontal cross-sectional view 

of a gas control valve constructed according to my in 
vention. 
FIGURE 2 is a fragmentary cross-sectional view taken 

generally along line 2—2 of FIGURE 1. 
FIGURE 3 is a fragmentary cross-sectional view taken 

generally along line 3-3 of FIGURE 1. 
FIGURE 4 is a fragmentary cross-sectional view taken 

generally along line 4—4 of FIGURE 1. 
FIGURE 5 is a fragmentary plan view disclosing a 

manual operator for the valve. 
FIGURE 6 is a fragmentary view disclosing portions 

of the~valve of- FIGURE 1 with certain portions thereof 
shown schematically for purposes of illustrating the op~ 
er-ation of the valve. 

Referring to FIGURE 1, numeral 10 generally desig 
nates a gas valve with a main valve body 11 having an 
inlet port 12 and an outlet port 13. In the passage, be 
tween the inlet and ‘outlet port, there is disclosed a rotary 
plug valve 14 and, in series therewith, a thermocouple 
operated safety valve 15. Plug valve 14 includes a tapered 
body portion 16 disposed in a mating tapered opening 
17 in the valve body and an upwardly extending hollow 
cylindrical portion 20 which will be discussed further 
hereinafter. Formed at the bottom of the tapered portion 
16 is a valve seat 21 surrounding the opening to a cylin 
drical cavity 22 in the plug valve. Extending through the 
wall of the plug and intersecting cavity 22 is a main ?ow 
passage 23 which has connected thereto a relatively small 
pilot ?ow passage 24 (see FIGURE 2) which extends from 
passage 23 and around the periphery of the plug valve 
approximately 90°. Formed in body 11, and around the 
tapered opening 17 into which plug valve 14 ?ts, is a pilot 
outlet passage 25 and, spaced approximately 90° there 
from, a main outlet passage 13a which connects to outlet 
port 13. ' 

Cooperable with valve seat 21 is a valve closure mem 
ber 26 which forms a part of the safety valve structure 
15. Closure member 26 is connected by an appropriate 
stem 27 to an armature 28 located in a housing 30 which 
contains an electromagnet 31 which is connected by ap 
propriate leads to a thermocouple 32 disposed to be 
heated by' the ?ame at a pilot burner (not shown) to 
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which fuel is controlled by the valve. Housing 30 is ?xed 
to a bottom plate 33 of the valve body by appropriate 
means, such as a nut 34. Stem 27 is reciprocable back and 
forth through an ‘opening in the housing and is sealed 
with respect thereto by appropriate means, such as a seal 
35. Armature 28 is connected to this stem in any ap 

, propriate manner, for example, as by the swivel con 
nection disclosed in FIGURE 1. A spring 36 acting be 
tween the underside of closure member 26 and the top 
side of housing 30 urges closure member 26 into engage 
ment with seat 21. Electromagnet 31 is of sufficient 
strength to hold the valve open in opposition to spring 
36 when the valve is manually opened but is not of sul? 
cient strength to move the safety valve from a closed to 
an open position. 
Connected to the upper side of safety valve closure 

member 26 is a further valve stem 37. Stem 37 extends 
through chamber 22, upwardly through an axially extend 
ing opening 40 in portion 16 and through hollow portion 
20 at the upper end of the plug valve. As can best be 
seen by referring to FIGURE 3, opening 40 is a gen 
erally elongated rectangular shaped opening with stem 
37 centered therein. The plug valve is splined to stem 37 
by means of a pair of laterally extending pins 37a and 
37b extending from opposite sides of stem 37. Thus, stem 
37 is nonrotatable with respect to plug valve 14 but is 
axially moveable with respect thereto. 
A cover plate 41 is attached to the top of body 11 by 

appropriate means, such as screws 42. A spring 43 act 
ing between the underside of cover plate 42 and the top 
of plug 16 urges the plug tightly into engagement with 
the tapered walls of the opening 17. On top of the valve 
there is provided a manual control knob 44 which is a 
generally inverted cup-shaped member having an annular 
downwardly extending outer Wall 44a and a central cylin 
drical downwardly extending portion 44b which extends 
into hollow cylindrical portion 22 at the upper end of 
plug valve 14. Cylindrical portion 44b has a central open 
ing 44c into which the upper end of stem 37 extends. Be 
tween the underside of cylindrical portion 44b and the tOp 
of plug 16 there is a spring 45 which urges a Washer 
46 into engagement with a sealing member 47 which eu 
gages the upper surface of plug 16 to provide a ?uid tight 
seal between the plug and the stem. 
Downwardly extending cylindrical portion 44b is con 

nected to'the upper end of stem 37 by means of a lat 
erally extending connecting pin 50 rigidly ?xed to one 
side of stem 37 and extending into a generally T-shaped 
connecting slot 51 in the wall of portion 44b. This slot 
can be better understood by referring to FIGURE 4 and 
will be described further in connection with FIGURE 6. 
The slot has a horizontal portion 51a extending approxi 
mately one-half of the way around the periphery of por 
tion 44b. Intersecting one end of horizontal portion 51a 
is a vertical portion 51b of the slot. As will be described 
subsequently herein, connecting pin 50 and connecting slot 
51 form a continuous unidirectional connection between 
knob 44 and stem 37 so that when knob 44 is rotated 
in one direction, it always carries stem 37 with it, but S0 
that the connection between the two members in the oppo 
site angular direction is disengageable and is dependent 
upon the axial position of pin 50 in vertical portion 51b 
of the slot. 

Extending upward from cover 41, and secured thereto 
by appropriate means such as one of the screws 42, is a 
programming guide 52 which extends upwardly into the 
interior of knob 44 and has an end portion 52a which ex 
tends into a programming slot 53 formed in the inner 
surface of downwardly extending wall 44a of knob 44, 
A spring 54 urges knob 44 upwardly so that portion 52a 
of the guide normally engages the lower surface of the 
programming slot. This programming guide and slot co 
operate to provide a programming means so that the 
knob can be rotated from an “elf” toward an “on” posi 
tion only by a particular sequence of manipulations which 
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4 
include both axial and rotative movement. This program 
ming arrangement will be described in greater detail in 
connection with the operation of the device wherein refer 
ence will be made to FIGURE 6. Reference should here 
also be made to FIGURE 5 which discloses a top view 
of knob 44 in the position it occupies when the valve is in 
the position disclosed in FIGURE 1. It will be noted that 
the upper surface of knob 44 is marked with indicia indi 
cating positions corresponding to “on,” “pilo ” and “off” 
positions. This indicia cooperates with an arrow 55 or the 
like on the top of cover 41. 
As stated previously, the operation of the valve can 

best be understood by referring to FIGURE 6 wherein 
cer-tain'portions have been shown schematically to clarify 
the operation. Speci?cally, FIGURE 6 has the manual 
control knob 44 “rolled ?at” and with connecting slot 
51 and programming slot 53 both shown in a single plane 
so that the cooperation between these two slots and the 
cooperating connecting pin 50 and programming guide 
52, respectively, can be understood. 

In FIGURE 6, knob 44 is shown in the “off” position, 
plug valve 14 is in a position so that both pilot passage 
25 and main outlet passage 13a are closed off, and safety 
valve means 15 is closed since the pilot burner to which 
it responds would be extinguished. It will be recalled that 
spring 54 continuously urges knob 44 upwardly so that 
it assumes a vertical position dependent upon the abut 
ment of programming guide 52 with programming slot 53. 
In the “o ” position, end 52a of programming guide 52 
abuts the bottom of a vertical portion 53a of the program 
ming slot. In this position, with safety valve closure mem 
ber 26 closed and knob 44 in the “off” position, pin 50 
is disposed in vertical portion 51b of slot 51 but centrally 
located therein so that it is aligned with horizontal por 
tion 51a of the slot. In order to rotate knob 44 towards 
the pilot position, it is necessary to depress knob 44 so 
that guide 52 moves along a horizontal portion 53b of 
the programming sl-ot. When knob 44 is so depressed, 
it moves relative to stem 37 and pin 50 occupies the upper 
end of vertical portion 51b of the connecting slot. Now, 
when knob 44 is rotated in a clockwise direction pin 50 is 
engaged by a surface 60 adjacent slot 51. Knob 44 may 
now be rotated until programming guide 52 reaches a 
vertical portion 53c of programming slot 53. 
At this point plug valve 14 is disposed in a position 

wherein main passage 23 aligns with pilot outlet passage 
25. Knob 44 is now depressed a substantial distance deter 
mined by the length of portion 530 in slot 53. In so do 
ing pin 50 is abutted by the surface of knob 44 above 
vertical portion 51b of the connecting slot and stem 37 is 
moved downwardly to reset safety valve 26 by holding 
armature 28 in engagement with electromagnet 31. Gas 
is being supplied to the pilot burner and when this burner 
is ignited the thermocouple 32 is energized and, in turn, 
energizes electromagnet 31. Thus, after holding knob 44 
depressed for a short period of time it can be released 
and armature 28 will be held by electromagnet 31 so that 
safety valve 26 remains open. When knob 44 is released 
spring 54 urges it upwardly to a position wherein pro 
gramming guide 52 occupies a horizontal portion 53d of 
programming slot 53. Knob 44 can now be rotated further 
in the clockwise direction to a position where the “on” 
indication aligns with arrow 55. When knob 44 is so re 
leased and moves upwardly with respect to stem 37, it 
will again occupy the same position as it originally had, 
as shown in FIGURE 6. However, since safety valve 
26 is held open, stem 37 and pin 50 occupy a lower posi 
tion. Thus, pin 50 will be bottomed in vertical portion 51b 
of connecting slot 51. As knob 44 is rotated in a clock 
wise direction, a surface 61 adjacent slot 51 engages pin 
50 and forms an operable connection between knob 44 
and stem 37. Thus, as knob 44 is rotated to the “on” 
position, plug valve 14 is also rotated to its “on” position 
wherein main port 23 is aligned with outlet port 13a and 
pilot gas groove 24 aligns with pilot outlet passage 25 
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so that gas is supplied to both the pilot and the main 
outlets. 
As described thus far, the operation of the valve is 

generally similar to that of previous valves of this type. 
However in order to understand the advantages provided 
by my invention, assume that when the valve is in either 
the “pilot” or “on” position and a pilot ?ame exists at the 
pilot burner so that magnet 31 is energized and the safety 
valve held open, knob 44 is rotated to “off.” The con 
nection provided by pin 50 and slot 51 provides a con 
tinuous unidirectional connection between the knob and 
stem for rotation of the members in the counterclockwise 
direction, that is, from “on” towards “o?.” This is pro 
vided by the abutment of pin 50 with the vertical wall 62 
adjacent vertical portion 51b of slot 51, opposite from 
horiztonal portion 51a of the slot. Thus, no matter what 
relative axial positions knob 44 and stem 37 occupy, there 
is always provided a connection therebetween for rotation 
in the counterclockwise direction. If, as assumed, knob 
44 is rotated to its “off” position so that plug 16 is rotated 
to interrupt the gas ?ow to the burner, the pilot ?ame 
will be extinguished. However, as noted previously, it 
takes a ?nite time for the thermocouple to cool su?‘iciently 
so'that electromagnet 31 will become operably de-ener 
gized and release armature 28 so that safety valve 26 
closes. This may take a matter of thirty to sixty seconds or 
more. In a conventional gas valve the plug valve could 
then be rotated back to the “on” position with the safety 
valve open but no ?ame actually existing at the burner so 
that a substantial amount of gas would accumulate before 
the safety valve closed. 
My invention eliminates the possibility of this occur 

ring since, when safety valve 26 is open, stem 37 is in 
its lowered position so that pin 50 is also lowered. By 
referring to FIGURE 1 it will be seen that if safety valve 
26 is open, pin 50 will occupy the lowermost end of the 
vertical portion of slot 51 when knob 44 is in its ‘,‘olf” 
position. If knob 44 is then depressed to move it toward 
the pilot position, pin 50 will align with horizontal por 
tion 51a of the connecting slot. Thus, when knob 44 ‘is 
rotated toward the pilot position it simply rotates with 
respect to pin 50 and stem 37 and it is impossible to 
move'plug valve 14. However, as soon as the thermo 
couple has cooled sufficiently so that the safety valve 
closes, the ‘valve can again be opened in the manner 
described previously, in other words with the safety valve 
closed, pin 50 will be disposed in the uppermost end of 
the vertical portion of the connecting slot when knob 44 
is depressed so that the knob and stem are then operably 
connected. . , ‘ 

It will be noted that in order to bring this safety fea 
ture into play, it is not necessary that knob 44 be ro 
tated all the way to the “off” position. In fact, it is only 
necessary that the knob ‘be rotated in a counterclockwise 
direction from the “pilot” or “on” positions su?iciently 
so that guide 52 is disposed in portion 53b of the pro 
gramming slot. Any time that the safety valve is open 
so that stem 37 and pin 50 occupy their lower axial posi 
tions and knob 44 is in an axial positionvso that program 
ming guide 52 aligns with portion 53b of the slot, pin 
50 is aligned with horizontal portion 51a of connecting 
slot 51 and rotation of knob 44 simply results in move 
ment of the knob with respect to the pin and stem. It will 
be appreciated that the point at which the pilot ?ame 
would actually be extinguished, would probably be some 
place intermediate the “pilot” and the absolute “off” 
position and consequently it is desirable that the inter 
rupting function be brought into play before ‘the knob is 
turned all the way to the “off” position. My invention 
contemplates the interruption of the connection between 
the knob and the rotary valve whenever the valve is ro 
tated toward the “off” position regardless of whether or 
not this interruption takes place only when the knob 
reaches the absolute “off” position or if it takes place 

6 
someplace intermediate these extreme positions of the 
knob. 

Another advantage provided by this invention is that 
it precludes rotation of the plug valve from the “pilot” 
to the “on” position unless the safety valve is actually 
held open by the electromagnet. Let us assume that knob 

' 44 and plug valve 14 are disposed in the “pilot” position 
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and that knob ‘44 has been depressed to reset the safety 
valve. As noted previously, if a ?ame is established so that 
electromagnet 31 is energized, upon release of knob 44 
the magnet will holdthe safety valve open. When pro_ 
gramming guide 52 is aligned with portion 53d of they 
programming slot, pin 50 is'disposed in the lowermost end 
of vertical portion 51b of the connecting slot so that when 
knob 44 is rotated to the “on” position it carries with it 
the plug valve. If for some reason, when knob 44 is re 
leased after depressing it to perform the resetting func 
tion, the safety valve fails to remain open, pin 50' will 
be aligned with horizontal portion 51a of the connecting 
Slot when programming guide 52 is aligned with portion 
53b of the programming slot. Thus, rotation of knob 44 
will not result in any rotation of the plug valve since the 
knob and stem are Operably disconnected. 
From the foregoing description it will be apparent that 

this invention provides an improved fuel valve with an 
important safety feature which precludes certain unsafe 
operation thereof. Operably disconnecting the manual 
control knob from the rotary valve when the valve is 
operated to a position where such an unsafe condition 
might occur, precludes damage to the valve should the 
operator attempt to force it as might be the case if the 
valve were mechanically latched. 
My description herein has been of a preferred embodi 

ment and various modi?cations will be apparent to those 
skilled in the art in view of this description. For example, 
I have disclosed and described a plug valve as the manu 
ally operable rotary valve but obviously the invention 
may be applied equally as well to other rotary valves, 
such as the disk-type sometimes used in gas valves. Fur 
ther, I have shown and described a thermocouple oper 
ated safety valve. The invention is equally applicable to 
systems using some other type of operating means for 
this valve, for example a bimetal operated mechanism 
wherein the bimetal ‘provides a mechanical or electrical 
output in response to the presence of ?ame. Also, I have 
describe-d the safety valve as being manally reset by oper 
ation of the manual control knob. Various means for re 
setting such valves are'well known in the art and, there 
fore, the invention is intended to include any means for 
resetting. Thus, when the phrase “when it is otherwise 
opened” is used in claims with reference to the safety 
valve, it is contemplated to include any type of resetting 
mechanism. 

Additionally, I have disclosed the programming means 
as including a guide member attached to the body of the 
valve and slot in the manual control knob. It will be ap 
preciated that, if desired, this arrangement may be re 
versed without departing from the invention. Similarly, 
the connecting means between the knob and the stem is 
preferably a slot in the knob and a pin extending there 
into from the stem, but this arrangement may also be 
reversed if desired without departing from the spirit of 
the invention. Further, as noted previously, the invention 
is considered to include arrangements wherein the knob . 
is operably disconnected from the stem only when it is 
rotated to an absolute “off” position as well as to this 
preferred embodiment wherein the knob is operably dis 
connected at any time when it is rotated toward the “off” 
‘position from the “pilot” position. Thus, as used herein, 
“off position” or “?ame extinguishing position” is used in 
a sense that it covers either of these arrangements. It is 
not essential that the valve include both a “pilot” and an 
“on” position and, as used in certain of the claims herein, 
the terms “fuel-?ow position,” “?ame sustaining position” 
and the like may include a position wherein only a pilot 
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flow exists or only a main ?ow exits or wherein both pilot 
and main ?ow exists through the valve. In view of these 
and other modi?cations which may become apparent from 
my description, without departing from the spirit of the 
invention, it is to be understood that the invention is to 
be limited solely by the scope of the appended claims and 
not by the detailed description set forth therein. 

1 claim: 
1. A fuel valve comprising: a body having a passage 

therethrough; safety valve means including a valve closure 
member in said passage and ?ame responsive means to 
hold said closure member open when it is otherwise 
opened; a rotary valve member in said passage in series 
with said safety valve closure member and rotatable be 
tween “off,” “pilot” and “on” positions; a manual control 
knob for rotating said rotary valve and for manually 
opening said safety valve closure member; programming 
means between said valve body and said knob and in~ 
cluding a programming guide on one and a cooperating 
slot on the other, said programming means rendering 
said knob rotatable from said “off” position toward said 
“pilot” position only upon said knob being depressed a 
predetermined distance with respect to said body, per 
mitting further depression of said knob to accomplish 
manual opening of said safety valve closure member 
only when said knob is in said “pilot” position, and per 
mitting rotation of said knob from said “pilot” position 
to said “on” position only when said knob is retracted 
from said body a predetermined distance; a valve stem 
nonrotatably connected to said rotary valve member but 
axially movable with respect thereto and operably con 
nected to said safety valve closure member; connecting 
means between said knob and said valve stem and in 
cluding a T shaped connecting slot on one of said knob 
or stem, the slot including a vertical portion having an 
upper portion and a lower portion and intersected sub 
stantially at its vertical center by a horizontal slot which 
extends in one direction from said vertical slot; and a 
connecting pin rigidly connected to the other of said 
knob or stem and disposed in said slot, said connecting 
pin and slot and said programming slot and guide being 
so arranged that when said safety valve is closed, depres 
sion of said knob to rotate said knob from the “off” to 
the “pilot" position causes said pin to be disposed in 
the upper vertical portion of said connecting slot and 
rotation of said knob causes rotation of said stem and 
said rotary valve, and so that if said safety valve closure 
member is open when said knob is depressed to move 
from said “off” position, or a position intermediate said 
“off” and “pilot” positions, toward said “pilot” position, 
said connecting pin is disposed in the horizontal portion 
of said connecting slot and said knob is rotated with 
respect to said stem and said rotary valve, and so that 
when said knob is retracted and rotated from said “pilot” 
position toward said “on” position, said connecting pin 
is disposed in the lower part of said vertical portion of 
the connecting slot if said safety valve closure member is 
open but is disposed in the horizontal portion of said 
connecting slot if said‘ safety valve closure member is 
closed so that said knob can then be rotated with respect 
to said stem and said rotary valve member, the walls 
surrounding the vertical portion of said slot on the side 
opposite from said horizontal portion continuously form 
ing an abutment surface for engagement with said connect 
ing so that said knob is continuously operably connected 
to said stem and to said rotary valve for rotation in a 
direction from said “on” position towards said “off” 
position. 

2. A fuel valve comprising: a body having a passage 
therethrough; safety valve means including a valve closure 
member in said passage and ?ame responsive means to 
hold said closure member open when it is otherwise 
opened; a rotary valve member in said passage in series 
with said safety valve closure member and rotatable be 
tween “off,” “pilot” and “on” positions; a manual control 
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knob for rotating said rotary valve; programming means 
between said valve body and said knob and including a 
programming guide on one and a cooperating slot on 
the other, said programming means rendering said knob 
rotatable from said “off” position toward said “pilot” 
position only upon said knob being axially moved a pre 
determined distance in a ?rst direction with respect to 
said body, and permitting rotation of said knob from said 
“pilot” position to said “on” position only when said 
knob is axially moved a predetermined distance in the 
opposite direction; a valve stem nonrotatably connected 
to said rotary valve member but axially movable with 
respect thereto and operably connected to said safetyvalve 
closure member; and connecting means ‘between said 
knob and said valve stem, said connecting means includ 
ing a T-shaped connecting slot on one of said knob or 
stem and a cooperating connecting pin on the other, said 
slot including a horizontal portion intersected at one end 
by a vertical portion having an end above and an end 
below said horizontal portion, said connecting pin being 
movably disposed in said slot, said connecting pin and 
slot and said programming slot and guide being so ar 
ranged that when said safety valve is closed, axial move 
ment of said knob to facilitate rotation of said knob 
from the “off” toward the “pilot” position causes said 
pin to be disposed in one of said ends of said vertical por 
tion of said connecting slot to operably connect said knob 
to said stem, and so that if said safety valve closure mem 
ber is open when said knob is so axially moved, said con 
necting pin is disposed in the horizontal portion of said 
connecting slot and said knob is rotated with respect to 
said stem, and so that when said knob is moved axially in 
the opposite direction to facilitate‘ rotation from said 
“pilot” position toward said “on” position, said connect 
ing pin is disposed in the other of said ends of said vertical 
portion of the connecting slot if said safety valve closure 
member is open but said pin is disposed in the horizontal 
portion of said connecting slot if said safety valve closure 
member is closed so that said knob can then be rotated 
with respect to said stem and said rotary valve member, 
the walls surrounding the vertical portion of said slot 
on the side opposite from said horizontal portion con 
tinuously forming an abutment surface for engagement 
with said connecting pin so that said knob is continuously 
operably connected to said stem and to said rotary valve 
for rotation in a direction from said “on” position towards 
said “off” position. 

3. A fuel valve comprising: a body having a passage 
therethrough; safety valve means including a valve closure 
member in said passage and ?ame responsive means to 
hold said closure member open when it is otherwise 

, opened; a rotary valve member in said passage in series 
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with said safety valve closure member and rotatable be 
tween “off” and “on” positions; a manual control knob for 
rotating said rotary valve; programming means between 
said valve body and said knob and including a program 
ming guide on one and a cooperating slot on the other, 
said programming means rendering said knob rotatable 
from said “off” position toward said “on” position only 
upon said knob being moved axially a predetermined dis 
tance with respect to said body; a valve stem nonrotatably 
connected to said rotary valve member but axially mov 
able with respect thereto and operably connected to said 
safety valve closure member; connecting means between 
said knob and said valve stem, said connecting means in 
cluding a connecting slot on one of said knob or stem 
and a cooperating pin on the other, said slot in 
cluding a horizontal portion intersected at one end by a 
vertical portion, said connecting pin being movably dis 
posed in said slot, said connecting pin and slot and said 
programming slot and guide being so arranged that when 
said safety valve is closed, axial movement of said knob 
to facilitate rotation thereof from the “off” toward the 
“on” position causes said connecting pin to be disposed 
inthe vertical portion of said connecting slot and rotation 
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of said =knob' causes rotation of said stem and said ro 
tary valve, and so that if said safety valve closure mem 
ber is open when said knob is axially moved to facilitate 
movement from said “off” position toward said “on” posi 
tion, said connecting pin is disposed in the horizontal 
portion of said connecting slot and said knob. is rotated 
with respect to said stem and said rotary valve. 

4.- A fuel control valve comprising: a valve body hav 
ing a ?ow passage therethrough; thermocouple operated 
safety valve means including a valve closure member in 
said passage and an electromagnet to hold said closure 
member'open when said magnet is energized and said 
closure member is otherwise opened; a rotary valve mem— 
her in said passage in series with said safety valve and 
rotatable between “off,” “pilot,” and “on” positions; a 
manual control knob for rotating said rotary valve and 
for opening the safety valve; programming means inter 
mediate said knob and said body and rendering said knob 
operable between “off,” “pilot” and “on” positions only 
by a ?xed sequence of manipulations including both axial 
movement and angular rotation of said knob; and con 
necting means between said knob and said rotary valve 
and including means operably connected to said safety 
valve and axially movable between a ?rst position when 
said safety valve is closed and a second position when said 
safety valve is open, said connecting means providing a 
continuous unidirectional connection between said knob 
and said rotary valve in the angular direction from the 
“on” position towards the “pilot” and “off” ‘positions of 
said rotary valve but providing a connection therebetween 
in the opposite angular ‘direction only when said knob 
and said connecting means occupy certain predetermined 
relative axial positions so that said knob is operably con 
nected to said rotary valve during operation of said knob 
from its “off” position toward its “pilot” position only 
if said safety valve is closed, and so that said knob is 
operably connected to said rotary valve during operation 
of said knob from its “pilot” toward its “on” positions 
only if said safety valve is open. 

5_. A fuel control valve comprising: a valve body having 
a ‘?ow passage therethrough; safety valve means including 
a valve closure member in said passage and a ?ame re 
sponsive means to hold saidclosure member open When 
it is otherwise manually opened; a rotary valve member 
in said passage in series with said safety valve and rota 
table between “off,” and “on” positions; a manual con 
trol knob for rotating said rotary valve; programming 
means intermediate said knob and said body and render 
ing said knob operable between “off” and “on” positions 
only by a ?xed sequence of manipulations including both 
axial movement and angular rotation of said knob; and 
connecting means between said knob and said rotary 
valve and including means operably connected to said 
safety valve and movable between a ?rst position when 
said safety valve is closed and a second position when 
said safety valve is open, said connecting means provid 
ing a continuous unidirectional connection between said 
knob and said rotary valve in the angular direction from 
the “on” position towards the “off” position of said r0 
tary valve but providing a connection therebetween in 
the opposite angular direction only when said knob and 
said connecting means occupy certain predetermined rela 
tive positions so that said knob is operably connected to 
said rotary valve during operation of said knob from its 
“off” toward its “on” position only if said safety valve is 
closed. 

‘6. In a fuel control valve of the type having a valve 
body with a ?ow passage therethrough, thermocouple op 
erated safety valve means including a valve closure mem 
ber in the passage and an electromagnet to hold the 
closure member open when the magnet is energized and 
the closure member is otherwise opened, a rotary valve 
member in the passage in series with the safety valve and 
rotatable between “off,” “pilot,” and “on” positions, and 
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a manual control knob for rotating the rotary valve and 
for opening the safety valve, the improvement compris 
ing: connecting means between the knob and the rotary 
valve and including means providing a continuous unt 
directional connection between the knob and the rotary 
valve in the angular direction from the “on” position to 
wards the “pilot” and “off” positions of the rotary valve 
and providing a disengageable connection therebetween 
in the opposite angular direction, said connecting means 
including means operably connected to the safety valve 
and operable in response to the position of said safety 
valve to operably disengage the disengageable connection 
when the rotary valve is in the “pilot” position and the 
safety valve is closed and when the rotary, valve is m 
the “off” position or in a position between the “off” and 
“pilot” positions and the safety valve is open. 

7. In a gas valve of the type having a ?ow passage 
therethrough, a rotary valve disposed in said ?ow passage 
and movable between ?ame sustaining and ?ame extin 
guishing angular positions, manual means for moving the 
rotary valve between the angular positions, safety valve 
means disposed in the ?ow passage in series relationship 
with the rotary valve and movable between open and 
closed positions, safety valve operating means including 
means adapted to be controlled by a ?ame responsive de 
vice and operable thereby between a “?ame” and a “no 
?ame” condition, the operating ‘means including means 
for holding the safety valve in an open position when the 
operating means is in its “?ame” condition and the safety 
Valve is otherwise opened, the improvement comprising: 
means normally providing a driving connection between 
the manual operating means and the rotary valve and 
responsive to the angular position of the rotary valve and 
the condition of the safety valve operating means to 
operably disconnect the manual operating means from 
the rotary valve when the rotary valve is‘ in a ?ame ex 
tinguishing position and the safety valve operating means 
is in its “?ame” condition. . 1 

8. A fuel valve comprising: a valve body having inlet 
and outlet ports connected by a passage through said 
body; a rotary control valve disposed in said passage and 
movable between ?ame sustaining and ?ame extinguishing 
angular positions; a manual control member for rotating 
said rotary valve; a safety valve mounted in series rela 
tion with said rotary valve in said passage and movable 
between open and closed positions; operating means for 
said safety valve and including means responsive to the 

‘ presence of ?ame at a burner controlled by the fuel valve 
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to hold the safety valve open when it is otherwise opened; 
and means operably disconnecting said manual control 
member from said rotary valve when said rotary valve is 
disposed in a ?ame extinguishing position and said safety 
valve is open. 

9. In a fuel valve of the type having a thermocouple 
operated safety valve disposed in a passage through the 
valve body in series with a rotary valve rotatable ‘between 
disengageable connecting means between the manual 
knob for rotating the valve, the improvement comprising: 
disengageable connecting means between the manual 
knob and the valve and including means operably con 
nected to said thermocouple operated safety valve and 
responsive to the position thereof to operably disengage 
the manual knob and the valve when the valve is disposed 
in its “off” position or in an angular position between its 
“off” and “pilot” positions when the safety valve is open. 

10. A control device comprising a valve body having 
an inlet and at least one outlet, a wall having an aperture 
therethrough and located between said inlet and said out 
let, a rotary valve cooperable with said wall aperture to 
control fuel flow to a ‘burner through said outlet, safety 
means movable between a ?rst position and a second posi 
tron for controlling fuel ?ow to the burner, means respon 
sive to a ?ame for holding said safety means in its second 
position to permit fuel ?ow to the burner only when a 
?ame is present at the burner, operating means having 
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limited relative movement with respect to said rotary 
valve and being movable between “off” and “fuel-?ow” 
positions, said ope-rating means including connecting 
means which permits rotary movement between said oper 
ating means and said valve in one relative position there 
between and preventing rotary movement therebetween in 
other relative positions thereof, programming means in 
cluding means movable with said operating means and 
means on said valve body, said programming means oper 
ating simultaneously with said connecting means to en 
able said operating means to move said valve from its 
“off” position to its “fuel-?ow” position when said safety 
means is in its ?rst position and to move said safety 
means from said ?rst position to said second position at 
said “fuel-?ow” position to supply fuel to the burner, 
said programming means and said connecting means being 
so constructed and arranged that the operating means is 
incapable of moving said valve from its “0 ” position or 
a position between said “off” and “fuel ?ow” positions to 
the “fuel-?ow” position unless said safety means is in its 
?rst position. 

11. A control device comprsing a valve body having an 
inlet and at least one outlet, a wall having an aperture 
therethrough located between said inlet and said outlet, 
a rotary valve cooperable with said wall aperture to con 
trol fuel ?ow to a pilot burner through said outlet, safety 
means movable between a ?rst position and a second posi 
tion for controlling fuel flow to a main burner, means 
responsive to a ?ame for holding said safety means in its 
second position to permit fuel ?ow to the main burner 
only when a ?ame is present at the pilot burner, operat 
ing means having limited relative movement with respect 
to said rotary valve and being movable between “off,” 
“pilot” and “on” positions, said operating means including 
connecting means which permits rotary movement between 
said operatingmeans and said valve in one relative posi 
tion thereof and preventing rotary movement therebe 
tween in other relative positions thereof, programming 
means including means movable with said operating means 
and means on said valve body cooperable therewith and 
operating simultaneously with said connecting means to 
enable said operating means to move said valve from its 
“off” position to its “pilot” position when said safety 
means is in its ?rst position and to move said safety 
means from said ?rst position to said second position at 
said “pilot” position and to move to said “on” position to 
cause said control means to supply fuel to the main burner 
only if said ?ame responsive means is holding said safety 
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means in its second position, said programming means 50 
being so arranged that said operating means is incapable 

12 
of moving said valve from its “off” position, or from a 
position between said “off” and “pilot” positions, to said 
“pilot” position unless said safety means is in its ?rst posi 
tion. 

12. In a fuel ?ow control device having a valve body 
with an inlet and at least one outlet and a wall with an 
aperture therethrough located between said inlet and said 
outlet, the combination comprising: a rotary valve coop 
erable with said wall aperture to control fuel ?ow to a 
pilot burner through said outlet, safety means movable 
between a ?rst position and a second position for con 
trolling fuel ?ow to a main burner, meansresponsive to 
a ?ame for holding said safety means in its second position 
to permit fuel ?ow to the main burner only when a ?ame 
is present at the pilot burner, operating means axially 
displaceable with respect to said rotary valve and movable 
between “off,” “pilot” and “on” positions, said operating 
means including lost-motion connecting means which per 
mits relative rotary movement between said operating 
means and said valve in one axial position therebetween 
and preventing rotary movement therebetween in other 
axial positions thereof, programming means including 
cooperating means on said operating means and on said 
valve body operating simultaneously with said lost-motion 
connecting means to enable said operating means to move 
said valve from its “off” position to its “pilot” position 
when said safety means is in its ?rst position and to move 
said safety means from said ?rst position to said second 
position at said “pilot” position and to move to the “on” 
position to cause said control means to supply fuel to the 
main burner only if said ?ame responsive means is holding 
said safety means in its second position, said program 
ming means being so arranged that said operating means 
is incapable of moving said valve from its “off” position, 
or from a position between said “off” and “pilot” positions, 
to said “pilo ” position unless said safety means is in its 
?rst position. ' 
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