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UNITED STATES PATENT 
FLOORFURNACE GAs CONTROL MEANs 

Lourdes W. McCarty, Milwaukee, Wis, assignor to 
Milwaukee Gas Specialty. Company, Milwau 
kee, Wis., a corporation of Wisconsin 
Application March 4, 1943, Serial No. 477,942 

2387,164 

14 Claims. (CI. 236-1) 
This invention has to do with means for con 

trolling flow of fuel to a burner, such means being 
particularly suitable for use in connection with 
floor furnaces and analogous devices. 
My invention is directed to control means of 

the character referred to having safety means 
for automatically shutting off flow of fuel to a 
main burner and, preferably, to an associated 
pilot burner, in the event of extinguishment of 
the pilot burner or of both burners due to tem 
porary interruption of flow of fuel, blowing out 
of the burners, such as might be caused by an 
exceptionally high draft, or other causes. I pro 
vide control means of the character stated com 
prising a thermal control for automatically regu 
lating flow of fuel to the main burner in accord 
ance with variations in temperature of the fuid 
heated thereby, and also provide means whereby 
the flow of fuel to the main burner may be con 
trolled manually independently of the thermal 
control when desired. The placing of the flow 
of fuel to the main burner under control of ther 
mal responsive means, or under manual control, 
is effected by adjusting means, the latter means 
being effective for completely shutting off the flow 
of fuel to the main burner independently of the 
thermal responsive means, when desired. More 
specifically, I provide a safety valve controlling 
flow of fuel to the main burner and to the pilot 
burner, and a valve controlling flow of fuel to 
the main burner, the safety valve being urged 
in closing direction and normally held open by 
electromagnetic means energized by a thermoelec 
tric generator subjected to the heat of the pilot 
burner so that, upon extinguishment of the pilot 
burner, the safety valve automatically closes, 
shutting of Supply of fuel to both burners. The 
main burner valve normally is operated by ther 
mal responsive means but may be operated man 
ually, as above stated, by proper adjustment of 
the adjusting means, and the latter means may 
be operated to trip the Safety valve causing clos 
ing thereof and may also be operated to reset the 
safety valve into its open position in which it 
normally is held by the electromagnetic means, 
when the pilot burner is lighted and the coil of 
the electromagnetic means is energized by the 

Figure 1 is an isometric sectional view of a 
floor furnace with control means embodying my 

lying the furnace; 

invention applied thereto, parts being broken 
away and the floor structure being shown frag 
mentarily with a register supported thereby over 

Figure 2 is a plan view, on an enlarged scale, 
f of the control means of my invention; 

O 

5 

20 

25 

Figure 3 is a sectional view taken substantially 
online 3-3 of Figure 2, certain parts being shown 
in elevation and certain other parts being broken 
aWay; '' . . . . ." . . . . . . . 

Figure 4 is a sectional view taken substantially 
on line 4-4 of Figure 3; 

Figure 5 is a sectional view taken substantially 
online 5-5 of Figure 3, certain parts being shown 
in elevation and the housing being shown as part 
ly broken away, on an enlarged scale; 

Figure 6 is a sectional view taken substantially 
on line 6-6 of Figure 3, certain parts being shown 
in elevation and certain other parts being broken 
away, on an enlarged Scale; 

Figure 7 is a detail, underneath view, on an 
enlarged scale, of the main Valve Operating lever; 

Figure 8 is an axial vertical sectional view of 
a modified form of thermostat and associated 
parts, parts being shown in elevation and certain 
other parts being broken away and the top Wall 
of the housing being shown fragmentarily; 
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thermoelectric generator heated by the pilot 
burner. I also provide means for causing open 
ing and closing of the main burner valve with 
a snap action, assuring safe and Satisfactory 
operation thereof. Further objects and advan 
tages of my invention will appear from the detail 
description. 

In the drawings: 

50 

SS 

Figure 9 is an axial vertical sectional view of 
the safety valve and the electromagnetic means 
associated therewith and associated parts, the ad 
jacent portion of the housing being shown in 
section, this view being on an enlarged scale; and 

Figure 10 is a diagram showing the different 
positions of the adjusting means. 
In Figure 1 I have illustrated the control means 

of my invention as applied, by way of example, 
to a floor furnace f. This furnace may be of 
any suitable known construction and a brief de 
scription thereof will suffice. The furnace com 
prises an outer casing within which is dis 
posed an intermediate casing 2, which may be 
of double walled construction for the major por 
tion of its length, the bottom edge of the inter 
mediate casing 2 being spaced from the bottom 
wall 3 of casing , defining therewith an open 
ing 4. The space between the casings and 
f2 defines a cold air return passage 5 opening 
at its lower end, at 4, into casing 2 and, at its 
upper end, through the Outer portion of a reg 
ister 6, supported in overlying relation to the 
furnace by floor 7, from which the furnace f 
depends. An inner casing 8 is disposed within 
casing 2 in spaced relation thereto, defining 

  

  



therewith a heated air passage 9. The upper 
portion of casing f2 is inclined upward and in 
ward, as shown, and defines a heated air opening 
20 through which heated air flows upward 
through the inner portion of register 6. The 
inner casing 8 is provided with an outlet 2 for w 
the products of combustion, which may be con 
nected by a pipe (not shown) to a chimney, in 
a known manner, and is also provided with an in 
terior lining 22 of fire brick or other suitable re 
fractory material. 
A main gas burner 23 is suitably supported 

within the inner casing 8 and provides the heat 
source for the furnace, this main burner having 
a conduit 24 extending therefrom for supplying 
gas thereto. A pilot burner 25 is mounted on 
main burner 23 by a bracket 26 secured thereto, 
this bracket also serving to support a thermo 
couple 2 in position adjacent the pilot burner, 
the latter being provided with suitably disposed 
jet openings for directing a flame toward the 
main burner for igniting the latter, and a flame 
against the thermocouple 2 for heating the lat 
ter, for a purpose which will appear presently. 
It will be understood that when the main burner 
23 is in operation, relatively cold air flows 
through the outer portion of register 6 down 
ward through passage 15, thence through opening 
4.into the heated air passage 9, this air flow 

ing about the combustion chamber defined by 
the inner casing 8 so as to be heated thereby, 
the air thus heated then flowing upward through 
the inner portion of register 6. Preferably, the 
Outer casing is provided with a suitable open 
ing 28 for Supplying fresh air in Suitable propor 
tion to the air in passage fS. The inner casing 

may also be provided, at the top thereof, with 
an inspection opening normally closed by a 
hinged lid or cover 30. It is to be understood 
that the furnace shown and above described is 
by Way of example only and that any other Suit 
able known floor furnace may be used. Also, as 
noted, the control means of my invention, while 
particularly suitable for use in connection with 
floor furnaces, is not limited to such use and may 
be used to advantage for many other purposes. 
The control mechanism of my invention is con 

veniently disposed within an appropriately formed 
housing 35, which may be substantially cubiform 
as shown. Housing 35 is provided at one side 
thereof with a cover plate 36, with an interven 
ing gasket, 37, cover plate 36 being secured to the 
housing by screws 38, beneath the heads of which 
are disposed spring washers 39. Cover plate 36 
is readily removable to give access to the parts 
within housing 35, and the latter is provided at 
one end thereof with an integral nipple 40 for re 
ception of a pipe 4 screwing thereinto. Nipple 
40 opens into housing 35 through an inlet open 
ing 42 thereof, through which opening the fuel, 
which may be fuel gas, is admitted to housing 
35 under control of a safety valve, as will be ex 
plained presently. Housing 35 is further pro 
vided, at its lower wall, with an integral down 
wardly extending nipple 43 which is interiorly 
threaded, into which nipple is screwed an outlet 
pipe 44 leading to conduit 24 of the main burner 
23 of furnace f. The outlet pipe 44 is provided 
at its other end with a tip member (not shown), 
extending into a mixing chamber 45 at the outer 
end of conduit 24, this mixing chamber having 
an adjustable plate or disc for regulating the 
amount of air admitted thereto for mixture with 
the gas, as is well known. Communication of 
inlet opening 42 with the interior of housing 35 

2 2,387,164 
is controlled by a safety valve, as above stated, 
and communication between outlet pipe 44 and 
the interior of housing 35 is controlled by a main 
burner valve, as will be explained more fully lat 
er, and when these two valves are opened gas may 
flow from pipe 4f into housing 35 and from the 
latter through pipe 44 to the main burner 23. 

Housing .35 is provided interiorly thereof with a 
hollow boss 46. (Figure 3) defining an inlet cham 

O ber in free communication, through inlet open 
ing 42, with nipple 40 and inlet pipe 4 f. Boss 46 

. . is provided, through its top wall, with a valve port 
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47 the lower portion of the surrounding wall of 
which is shaped to provide a seat for a down 
Wardly opening and upwardly closing safety valve 
member 48. A valve stem, 49 is loosely secured at 
its upper end, by a pin 49a (Figure 9), to valve 
member 48 and extends downward therefrom into 
a thermo-electric control device associated with a 
tubular element or sleeve 50 of step formation in 
teriorly, as shown, extending downward from the 
bottom wall of housing 35 in alignment with the 
boss 46. The thermo-electric control device may 
be similar to that disclosed in the patent issued 
to Clarence Wantz on January 12, 1943, No. 
2,307,870. The thermo-electric control device in 
cludes a lead connection cap and magnet and 
armature housing assembly mounted upon the 
lower end of sleeve 50 and closing the latter. The 
lead connection cap 52 is formed of any suitable 
or preferred known insulating material and is 
provided, at its upper portion, with a cylindrical 
extension 53 which fits snugly within the lower 
portion of Sleeve 50. Cap 52 is secured to sleeve 
50 in any suitable manner, conveniently by 
means of Screws (not shown), passing through 
cap 52 and threading into sleeve 50, there being 
an intervening gasket 54 providing a fluid tight 
Seal between the cap and the sleeve. A magnet 

40 housing 55, in the form of a downwardly open 
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ing cup-shaped metal shell, is mounted in exten 
sion 53 of cap 52 in a suitable manner, conven 
iently by having a pressed fit therein. The up 
per portion 56 of housing 55 is slightly reduced in 
diameter and has a pressed fit in the lower por 
tion of an armature housing 57, in the form of a 
cup-shaped metal shell similar to housing 55. 
Valve stem, 49 is slidable through the upper end of 
arnature housing 57, and through a disc 59 there 
above Seating against an annular shoulder 60 at 
the lower end of boss 46. Packing material 6 , 
which may be felt or any other suitable material, 
is confined between the upper end wall of arma 
ture housing 5 and disc 59, and is held under 
compression by a compression spring 62 mounted 
about valve stem 49 and confined between valve 
member 48 and disc 59, the latter being provided 
With a central upwardly extending projection 63 
coaxial with neck 64 of valve member 48, to which 
neck 64 valve stem 49 is attached by pin 49a, the 
projection 63 and neck 64 receiving the end por 
tions of Spring 62 and centering the latter. The 
upper end of valve stem 49 preferably has slight 
clearance in the valve member 48, having a cer 
tain amount of looseness therein and facilitating 
accurate Seating of this valve member. It will be 
seen that the compression spring 62 urges valve 
member 48 upward in closing direction and also 
Serves to compress the packing 6 about valve 
stem, 49 So as to provide a fluid tight seal there 
about, as above noted. 

75 

An armature 66, of disc shape, is secured on the 
lower end of valve stem, 49, within the armature 
housing 57, the attachment of this armature to 
stem 49 being sufficiently loose, as indicated at 67,   



2,887,164. 3 
to permit relative movement of armature 66 Sufi 
cient to assure accurate seating thereof on the 
pole ends of the frame of an associated electro magnet, 
The electromagnet comprises a magnet frame 

69 of elongated U-shape, provided centrally of its 
bight portion with a screw stud 70 welded or oth 
erwise suitably secured thereto. This stud 70 ex 
tends through an opening in the lower end of cap 
52, into a recess 7 therein, which accommodates 
a nut 72 screwing onto stud 70 and having a kerf 
73 therein for reception of the blade of a screw 
driver or other suitable tool. A spring washer 75 
is disposed between nut 72 and the wall at the 
upper end of recess 7. The legs of magnet frame 
69 extend upward, through suitable openings in 
the upper end of magnet housing 55, and are dis 
posed to attract armature 66 and hold it in its 
lowered position, when the safety valve member 
48 has been moved downward to open position, the 
electromagnet when energized thus holding the 
safety valve member open. But the electromag 
net is incapable, When energized, of moving the 
armature 66 from its released or retracted posi 
tion, shown in Figure 9, downward into its at 
tracted position, and once the safety valve mem 
ber 48 has been closed it remains closed, whether 
the electromagnet is energized or not, until moved 
downward into its open position by means to be 
later described, and if the electromagnet is ener 
gized at that time it holds valve member 48 in 

diameter at 86, the upper end portion of this 
stem being further reduced in diameter to provide 
a stud 87. An upper collar 88 is mounted about 
stud 87 and seats on the upper end portion of 
reduced portion 86 of stem 82, the upper end of 
stud 87 being peened over at 89, at the upper face 
of collar 88 which is thus secured on stud 87 and 
confined against relative axial or endwise move 
ment. It will be noted that the opposed faces of 

O 
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20 

30 

its lower or open position in opposition to the 
compression spring 62. 
The electromagnet comprises a winding or coil 
disposed about the legs of frame 69, within 

electromagnet housing 55, the ends of which coil 
35 

are connected to metal terminal connectors or 
posts 18 and 79 fixed rigidly in cap 52, con 
veniently by moulding the material of the cap 
about the terminal connectors. The lower end 
portions of the connectors 8 and 79 are split and 
bored for reception of the terminal portions of the 
leads of an associated thermocouple, about which 
terminal portions the connectors 78 and 79 may 
be contracted or clamped by means of associated 
clamp screws 80. The thermocouple 27, shown in 
Figure 1 in association with the pilot burner 25 
and the main burner 23, may be, in general, Con 
structed similarly to the thermocouple disclosed 
in the patent to Oscar J. Leins, No. 2,126,564, is 
sued August 9, 1938, and the terminal portions of 
the leads of the thermocouple may be constructed 
and arranged in the manner disclosed in the above 
identified patent to Clarence Wantz, for coopera 
tion with the terminal connectors 78 and 79. 
Within the broader aspects of my invention, any 
other suitable thermocouple or thermoelectric 
generator may be employed, and any other suit 
able means may be provided for connecting the 
thermoelectric generator leads to the winding of 
the electromagnet. Suffice it to state that I pro 
vide a suitable thermoelectric generator the leads 
of which are suitably connected to the ends of the 
electromagnet winding, for energizing the latter 
responsive to heating. Of the thermoelectric gen 
erator, 
Walve member 48 is provided with an upwardly 

extending neck 8 passing through valve port 47. 
An upper Valve stem 82 is loosely secured at its 
lower end in neck 8, by a pin 83 restrained 
against endwise movement by a retainer 84 seat 
ing in a circumferential groove in neck 8. Stem 

40 

50 

55 

60 

(35 

70 

82 is provided at its upper portion with an en- . 
largement or collar 85, conveniently formed inte 
gral therewith, above which stem 83 is reduced in 75 

collars 85 and 88 are oppositely inclined defin 
ing between them an annular channel of 
V-shape in cross section. Element 86 of stem 82 
passes through an opening 9, of appreciably 
greater extent than element 86, in the outer end 
portion of a safety valve trip and reset lever 92, 
pivoted intermediate its ends on a shaft 93 ex 
tending transversely of housing 35, as shown in 
Figure 6. Shaft 93 has its end portions reduced 
in diameter and one end thereof is mounted in a 
boss 94 formed integrally with the adjacent side 
wall of the housing 35, the other reduced end 
portion of shaft 93 extending through a spacer 
95 disposed at the inner face of a retaining plate 
96, in which such end portion of shaft 93 is 
mounted. The retaining plate 96 is of irregular 
polygonal shape, as indicated in dot and dash 
lines in Figure 3, and is secured in any suitable 
manner, conveniently by screws, to boss 46 and 
thickened portion 97 of the top wall of housing 
35. It will be seen that lever 92 is mounted for 
rocking movement about the axis of shaft 93 and 
that movement of this lever in clockwise direc 
tion, as viewed in Figure 3, will move the safety 
valve member 48 downward, movement of lever 
92 in counterclockwise direction resulting in up 
Ward movement of valve member 48 into its closed 
position, shown in Figure 3, as will be explained 
more fully later. 

Lever 92 is of channel cross section for the 
major portion of its length, and is provided, at 
one side and at its inner portion, with an inwardly 
extending projection 99 outwardly offset later 
ally of the body of lever 92. Projection 99 is 
provided with an upper finger OO, which may be 
termed a reset finger, and a lower finger 0, 
which may be termed a trip finger. A shaft O3, 
mounted in tabs 04 depending from an adjust 
ing lever 05 of channel cross section, extends 
between fingers foo and 10 for contact therewith, 
this shaft being restrained against endwise move 
ment by one side wall of housing 35 and a stop 
pin 06 secured in shaft 03 adjacent the other , 
end thereof, as shown more clearly in Figure 5. 
Lever 05 is pivoted, at the end thereof adjacent 
Valve stem 82, on a transverse shaft O8 passing 
through hub elements 09 of lever 05, the end 
portions of shaft fo8 being reduced in diameter 
and one of Such end portions being mounted in a 
bOSS '0 integral with one side wall of housing 
35, as shown in Figure 6, the other end portion 
of shaft fo8 being mounted in the retaining plate 
96. Lever f05 is provided, at its underface and 
adjacent its other end, with a centering disc 
Welded or otherwise suitably secured thereto, 
about which seats the upper end of a compres 
Sion coil Spring 2 the lower end of which seats 
about a boss f3 integral with and extending 
upward from the bottom wall of housing 35, boss 

3 being coaxial with an exterior boss 4 ex 
tending downward from this wall. The bosses 4 
and 3 are suitably bored and threaded for re 
ception of the end portion of a tube 5 screwing 
thereinto, this tube being connected to the pilot 
burner 25 for supplying fuel thereto. The com 
pression Spring 2 urges adjusting lever 05 up 

  

  



to the pilot burner. 

4. ass?;164 
ward in a clockwise direction about the axis of 
shaft, as will be clear from Figure 3, while permitting ready flow of gas between the convolu 
tion of this spring and thence through tube is 
one of the tabsi 04 of the adjusting lever 105 

is provided with an integral downward extension 
lf of substantially triangular shape, shown more 
clearly in Figure 3. A main burner valve regu 
lating lever it is pivoted on shaft 103, by means 

... of tabs if 9 formed integrally with lever if and 
depending therefrom adjacent the inner faces of 
tabs. 104 of lever, fo5. Lever 7 extends down 
ward from shaft. 03 at an inclination theretoto 
ward boss 46 and has its intermediate portion bent 
upward at an angle at 20, as shown. The upper 
portion of regulating lever 8 is formed to pro 

... vide a downwardly extending element 121, defin 
...ing a recess f22 of inverted conical shape for re 

ception of an associated point member, as will be 
explained more fully later. 
The lower end portion of regulating lever 7 

bears upon an arcuate spring tongue 24 struck 
from a main. burner valve operating lever 25, 
this lever having two lateral arms 26 extending 
therefrom toward boss 46. Each arm 26 is riv 

O 
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20 

25 

eted or otherwise secured to the outer portion of 
bushing 28, which outer portion is of increased 
diameter, as shown. The bushings 28 receive a 
shaft 30, mounted for rotation at one end in a suitably bored studis secured in thesidewal 
of housing 35 remote from retaining plate 96, the 
inner end portion of stud 3 extending into a 
corresponding recess in the outer end of the ad 
jacent bushing 28. The other bushing 28 is 
provided in its Outer face with a recess concentric 
with shaft. 30, which recess receives the inner 

30 

portion, of increased diameter, of a bushing 32 
having a reduced neck inserted through retain 
ing plate 96, the outer end of this neck being 
spread or peened over at 33 for securing bush 
ing 82 in plate 96. Shaft 30 is of such length, 
and the portion of this shaft extending into stud 

is of such length, that cover plate 36 is ef 
fective for preventing accidental endwise dis 
placement of shaft 30 sufficiently to withdraw 
the latter from stud f3. A main burner valve 
carrying lever 35 is mounted on shaft 30, by 
means of tabs 36 extending upward from lever 
35 at each side thereof, these tabs 36 being 
spaced from the inner ends of bushings 28 by 
spacers 37 extending about shaft 30. The main 
valve Operating lever 25 and the main valve 
carrying lever 35 are thus mounted on shaft 39 
for independent movement about the axis of this 
shaft. 

Lever 25 is provided, at one side of its other 
end, with a relatively narrow extension 39, as 
will appear more clearly from Figure 7, this ex 
tension, being provided, intermediate its length. 
with a depressed element 40 and, a short distance 

40 

downward relative thereto, as shown more clearly 
in Figure 3, this plate having a centering disc 47 
secured thereto at its under face adjacent the 
innér end of extension 39. Plate f4 also is pro 
vided outward from disc 47, with a circular open ing 48 underlying the mid-portion of spring 4. 
At its other end, extension 39 is provided with 
a downwardly directed finger 49 having a re 
duced stud 50 extending through a correspond 
ing opening in a tongue 5 at the other end of 
spring 45. The offset portion of plate 46 de 
fines with,depressed element 40 of extension 39 
a slot through which the spring f45 passes. A 
stop screw S2 (Figure 3) is threaded through 
nipple 43 and is formed at its upper end portion 
to provide a reduced stud 52 aligned with open 
ing 48, substantially coaxially therewith. A coil 
compression Spring 53 is confined between plate 
46 and the bottom wall of housing 35, the upper 
end of this spring seating about disc 147 and the 
lower portion thereof seating about a centering 
stud 54 projecting upward from the bottom wall 
of housing 35. The stop screw f S2 and spring 
45 and associated parts are so related that the 
regulating lever 25 has a snap action as it ap 
proaches the limit of its downward movement and 
as it starts its upward movement, as will be ex 
plained more fully later. 

Lever 35 carries, at its other end, a valve disc 
55 which flares downward at its under face, for 

seating upon seat element 56 of a valve seat 
member 57 mounted in an upward extension 58 
of nipple 43. Extension 58 may be in the form of 
a thickening of the bottom wall of housing 35, ex 
tending the full width thereof, and nipple 43, in 
cluding extension 58, is provided with a bore of 
step formation providing a shoulder 59 over 
lying the outer portion of a flange f60 at the 
lower end of seat member (57. The portion of 
nipple 43 through which seat member 57 ex 
tends is unthreaded. Nipple 43 is interiorly 
threaded at its intermediate portion, for recep 

50 

55 

60 

beyond this element, being bent to provide a ter. . 
minal element 4f of substantially inverted U 
shape, as shown more clearly in Figure 3. A screw 
2 threads through the inner arm of element 

lf, with its head contacting the outer face of 
the outer arm of this element, for adjusting the 
distance between the arms thereof. The outer 
arm of element 4 is provided, at its lower end, 
with a reduced stud f43 which extends through 
a corresponding opening in a tongue 44 at the 
outer end of a leaf spring 45. A plate 46 of 
generally triangular shape is riveted to the under 
face of lever 25 with its body portion offset 

65 

70 

75 

tion of an annular lock nut f6 screwing therein 
and having an axially extending circumferential 
rib 62 which contacts the under face of flange 
60 and cooperates therewith and with shoulder 
59 for securing seat member 5T in position. 
When valve 55 is in its closed position, shown in 
Figure 3, it seats upon the seat element 56 of 
member 5, closing the upper end of the latter 
member and thus preventing flow of gas from 
housing 35 to the pipe 44 leading to the main 
burner. Walve disc 55 is provided with a central 
pwardly extending neck 65 which fits loosely 

through lever 35, the upper portion of this neck 
being reduced, for reception of a washer 66 seat 
ing on the upper face of lever 35, the upper end 
of neck 65 being spread or peened over the 
Washer 66, as shown. In that manner valve disc 
55 is connected to lever 35 for movement there. 

With, this connection having slight play or loose 
ness to assure accurate seating of valve disc 55 - 
on the valve seat element 56 of valve seat mem 
ber 5. Lever 35 is provided, a short distance 
from the valve carrying end thereof, with an in 
tegral upwardly extending arm f 68 (Figure 3) 
provided in its inner edge with a rectangular 
notch 69 which receives the adjacent lateral edge 
portion of regulating lever 25, providing a finger 
70 at the upper end of notch 69 and overlying 

lever 25. A leaf spring 7 is suitably Secured, 
is by riveting, to arm 68 and has its upper por 
tion extending therefrom at an inclination up 
Ward toward the regulating lever 8. This lip 
per portion of Spring 7 underlies the lower co 
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ner of extension f of the adjusting lever fo5, as 
shown in Figure 3. During automatic operation 
of the control, extension 7 is spaced above 
Spring 7, permitting movement of regulating 
lever 25 and the main burner valve lever 35 in 
dependently of adjusting lever 05. 
The conical depression 22 of the regulating 

lever 8 receives the conical point element of a 
point member 75 screwed on the lower end of a 
threaded portion of reduced stem 76 (Figure 3) 
of a plunger 77, of increased diameter, slidable 
in a barrel 78 having its lower end flanged in 
Ward to limit downward travel of plunger 7, 
as shown. At its upper end barrel f 18 is provided 
with an outer circumferential flange 79, against 
which seats the upper end of a coil compression 
Spring 80 disposed about barrel 78. Spring 80 
is confined between flange 79 and a nut 8 
Screwing on stem 76 and having an upward ex 
tension centering the lower end of spring 80. 
A disc 82 seats upon the upper end of barrel 8 
and is disposed at the upper end of a metal bel 
lows 83 within the lower portion of a cylindrical 
housing 84, in the lower end of which is secured 
a cup 85 to which the lower end of the bellows 
83 is secured so as to form a fiuid tight and pres 
sure resistant closure therewith. Cup 85 is pro 
vided with a central opening of proper size to 
accommodate the lower end of barrer 78 and the 
spring 80. Cup 85 is disposed in an enlarge 
ment at the lower end of housing 84, provided 
at its lower end with an outer circumferential 
flange 86. This fiange 86 is clamped in the up 
per end of a boss 87 integral with the top wall 
of housing 35 and defining an opening through 
which the stem 76 and spring 80 extend, this 
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boss having a recess in its upper end providing . 
a shoulder between which and a clamping ring 
88, secured to boss 87 by means of screws or in 
any other suitable manner, flange 86 is clamped, 
with an intervening gasket 90. The upper end 
of the cylindrical housing 84 is closed by a wall 
9 and a collar 92 of a stop pin 93, collar 92 

fitting snugly through wall 9 and being secured 
thereto So as to form a fiuid tight and pressure 
resistant closure therewith, conveniently by sol 
dering. The stop pin or post 93 is provided, ad 
jacent its upper end, with a head 94, above 
which collar 92 extends, this head having a 
bore 95 extending transversely therethrough 
and communicating with an intersecting bore 
96 therein extending downward through collar 
92. A short filling tube 97 is secured in collar 
92, for charging the housing 84 with a suitable 
amount of a thermoSensitive fluid, such as ether, 
after which the upper end portion of tube. 97 is 
flattened at 98 and sealed by soldering or in any 
other suitable known manner to provide a fluid 
tight and pressure resistant closure therefor. It 
Will be understood that the housing 84 and asso 
ciated parts, together with the charge of thermo 
Sensitive fluid therein, constitute thermostatic 
means for exerting downward pressure on regul 
lating lever 8, this pressure varying in accord 
ance with temperature variations, the post 93 
providing a stop positively limiting upward ex 
pansion of the bellows 83 and also limiting up 
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ward movement of plunger I 77, thereby limiting 
the maximum upward movement of regulating 
lever f8. 
The top wall of housing 35 is provided, adja 

cent boss 87, with an upwardly extending in 
teriorly threaded nipple 200 which receives the 
lower threaded portion of an adjusting screw 20 

70 

5 
and interiorly threaded for reception of an ad 
justing pin 202 having a threaded upper portion 
202 of increased diameter screwing into adjust 
ing screw 20?. The lower unthreaded portion of 
stem 202 is slidable through an opening in the 
thickened portion of boss 97 of the top wall of 
housing 35, this boss being provided with a recess 
constituting a continuation of the bore of nipple 
200 and receiving means for forming a gas tight 
closure about stem 20. The latter means com 
prises asbestos or other suitable packing material 
204 confined between packing gland gaskets 205 
and 206, the latter of frusto conical shape and 
seating in a corresponding recess in the lower end 
of a follower 20 urged downward by a compres 
Sion coil spring 208, confined between the lower 
end of adjusting screw 20 and the upper face of . 
the head of follower 20, the latter having a re 
duced neck for centering spring 208. Adjust 
ing stem 202 is locked in adjustment by a set 
screw 209 of known type threading into screw 20 
and turned into binding contact with the upper 
end of stem 202. It will be apparent that when 
the adjusting Screw 20 is threaded into the neck 
200 the adjusting stem 202 will force lever 05 
downward about shaft 08, in opposition to the 
compression spring 2, and when adjusting 
screw 20 is screwed out of nipple 200 lever 05 
will be moved upward about shaft 08 by spring 
f2. 
A pin 22 extends through adjusting screw 20 

diametrically thereof, above set screw 209, and is 
secured in position by a set screw 213 threaded 
into screw 20. Pin 22 projects radially beyond 
screw 20 into an arcuate slot 24 in a hood 2f 5, 
the body portion of which is disposed in concen 
tric spaced relation to adjusting screw 20 and 
to neck 200, this hood being provided at its upper 
end with a reduced neck 2 f6 fitting about and 
free from adjusting screw 20. Hood 25 is pro 
vided, at its lower end, with an arcuate projec 
tion 28, constituting a stop cooperating with a 
second stop, in the form of a stud 29 having a 
reduced threaded shank screwing into the top 
wall of housing 35. Extension 28 is provided 
with a T-slot 220 the stem of which opens 
through the lower face of extension 28, this slot 
receiving an outwardly bent terminal element 
22, at the lower end of a torsion coil spring 222 
disposed about neck 200, between the latter and 
hood 25. The upper end portion of spring 222 
is formed to provide a hook element 223 which 
engages about the outer end portion of pin 22. 
Torsion spring 222 tends to turn adjusting screw 
20f in a clockwise direction, as viewed in Figure 
2, relative to hood 25, and normally holds pin 
22 in contact with hood 25 at the clockwise or 
left end of slot 26. 
Adjusting screw 20 is provided with an upper 

enlarged portion 225 from the upper end of which 
extends a reduced neck 226. Portion 225 is 
splayed or flattened at its opposite sides at 227 
(Figure 2). For reception of a socket member 
228, flattened interiorly at its opposite sides for 
cooperation with the flattened sides of portion 
225 of adjusting screw 20. Socket member 228 
is provided, in its upper portion, with a reduced 
bore 230 which receives neck 226 with slight clear 
ance thereabout, and is secured to neck 226 by 
means of a pin 23 the end portions of which ex 
tend loosely through openings in socket member 
228. The flat sides of socket member 228 are 
spaced slightly from the flat sides of portion 225 
of adjusting screw 20 and cooperate therewith 

Screwing therein. Screw 20 f is centrally bored 75 for turning the latter in desired direction, the 
  



6 
connections thus provided between socket mem 
ber 228 and portion 225 of the adjusting screw 
providing a certain amount of universal move 
ment - therebetween, sufficient to accommodate 
any slight misalignment of the parts, while pro 
viding an effective connection for adjusting screw 
2. An adjusting rod 234 is welded or other 
wise suitably secured to socket member 228 and 
extends therefrom upward through an opening in 
register 6 (Figure 1), the upper end of rod 234 
being squared for reception of a key 23 of known 
type for turning rod 234 in desired direction. 
Rod 234 is provided, adjacent the upper face of 
register 6, with a pointer 236 movable over an 
appropriately marked dia. 237 which may be car 
ried by the register 6, or by a plate mounted 
thereon, Preferably, a coil compression spring 
2 is mounted about rod 284 and is confined 
between bottom Wall of the furnace f and an 
abutment, such as a washer 239, mounted about 
rod 2 and restrained against upward movement 
therealong by a cotter pin 240 secured through 
rod 24. . Spring 29 carries the weight of rod 
234 and key 235, thus avoiding any objectionable 
downward pressure on the adjusting screw 20 
and associated parts such as might tend to inter 
fere with effecting and maintaining desired ad 
justment of the control means. r 

The thermostat shown in Figure 8 is, in gene 
era, similar to that shown in Figure 3, but en 
bodies certain variations for a purpose which 
will be explained later. Referring to Figure 8, 
the thermostat housing comprises a lower tubular 
section 242 and an upper tubular section 243, 
these two sections together enclosing the bellows 
and associated parts. 
at its lower end, into a flanged collar 244 pref 
erably soldered, at its upper end, at 245, to hous 

- ing. section 242 to assure a fluid tight and pres 
sure resistant closure therewith. At its lower end, 
collar 244 is provided with an outer circumferen 
tial flange 246 of step formation, the reduced 
lower portion of which extends into a recess in 
boss 87, to which collar 246 is secured, con 
veniently by screws 248 beneath the heads of 
which are disposed spring washers 29, there be 
ing a sealing gasket 250 disposed between the un 
der face of collar 246 and the cooperating shoul 
der of boss 87. A collar 252, similar to collar 
244, is secured upon the upper end of housing 
section 242 in the same manner as collar 24 is 
secured upon the lower end of this section. The 
upper housing section 243 is slightly enlarged at 
its lower end, at 253, and has secured therein, 
in any suitable known manner, as by Soldering, a 
bellows cup 254 to which the lower end of bei 
lows 83 is secured. At the lower end of en 
largement 253 housing section 243 is provided 
with an outwardly extending circumferential 
flange 256 of substantially L-shape in cross Sec 
tion. This flange 256 receives a sealing gasket 
257 which seats upon the upper face of flange 258 
of collar 252. A clamping ring 259 seats upon 
the upper face of flange 256, about enlargement 
253 of housing section 243, and is secured to fiange 
258 by bolts 260 receiving on their lower ends 
nuts 26, with spring washers 262 disposed be 
tween flange 258 and nuts 26. The upper hous 
ing section 23 is provided with a top Wall 263 
provided, at its central portion, with a nipple 
264 secured therethrough in a manner to provide 
a fluid tight and pressure resistant closure there 
with. This nipple receives an end of a tube 265 
suitably secured therein, as by soldering at 266, 
so as to provide a fluid tight and pressure resist 

Section 22 is threaded, 
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ant closure therewith. Tube 26S opens at its 
other end into a bulb 26 Secured thereon in a 
know manner, this bulb being of known type and 
the upper housing section 243 and bulb 26 be 
ing suitably charged with a thermo-sensitive fluid, 
such as ether or any other suitable fluid. It will 
be understood that the bulb 267 may be dis 
posed in any suitable location remote from the 
thermostat housing, so as to control actuation of 
the thernostat responsive to temperature varian 
tions at a location remote from the thernostat 
housing. 
Stem 76 of plunger 7 has its lower end por 

tion reduced in diameter and threaded to pro 
vide a screw stud 270. A stem 27 of greater di 
ameter than stem 76, is suitably bored and 
tapped from its upper end and threads onto stud 
20, in contact with the lowerface of a cup washa 
er 22 clamped between he upper end of stem 
27 and the lower end of the body portion of 
stem 6. Cup washer 272 receives and centers 
the lower end of compression spring 80 disposed 
about barrel 78 and confined between flange 79 
thereof and cup washer 22. The lower portion of 
stem 27 is threaded at 25 for reception of a point 
member Secured thereon Corresponding to the 
point member 75 of Figure 3. It will be under 
stood that the point member secured on the 
lower end of stem 2 engages in the conical de 
pression 22 of the main burner valve regulating 
lever 8 for exerting downward pressure there 
on, in the same manner as point member 75 of 
the thermostat shown in Figure 3. 
In Figure the thermostat is disposed in the 

return passage 5 of furnace f and, accordingly, 
is subject to the temperature of the cool air re 
turning to the furnace. With the parts in the 
positions shown in Figure 3, the safety valve mem 
ber 8 is in its closed position, to which it has 
been moved by compression spring 62, and the 
armature 66 (Figure 9) is in its raised or re 
tracted position spaced away from the frame 89 
of the electromagnet which, when energized, is 
incapable of moving it downward into its at 
tracted position and thus opening the valve mem 
ber 48. Accordingly, the valve member 48 re 
mains closed, cutting off the flow of gas to the 
interior of housing 35 and, therefore, cutting off 
the flow of gas to the pilot burner tube 5, with 
the result that the pilot burner 25 is extinguished. 
The main burner valve 55 is also in its closed 
position shown in Figure 3 and the main burner 
23 is extinguished, flow of fuel to the latter burner 
being prevented so long as valve 55 remains in 
its closed position. With the parts in their posi 
tions shown in Figure 3, hood 25 is in its posi 
tion shown in Figure 2, with the right hand end 
of extension 218 in contact with stop 29, and 
pin 22 in contact with the hood at the left hand 
end of slot 24. This slot has a length or arcu 
ate extent of 120°, the projection 28 has an 
arcuate extent of 82 and the stop 29 intercepts 
an arc of 30. 

Referring now to the diagrammatic illustration 
of the dial 23 and associated parts, in Figure 10, 
when the parts are in the positions shown in Fig 
ures 2 and 3, the pointer 236 is at the "pilot' 
mark, indicated by the letter P of the dial, and pin 
22 is at the left hand or clockwise end of slot 24. 
In order to set the control device for operation, 
the adjusting screw 20 is turned in a counter 
clockwise direction in an arc of approximately 
120° so as to be threaded outwardly of nipple 200. 
That causes outward or upward movement of ad 
justing stem 202, permitting adjusting lever 105 
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to be swung upward about shaft 108 by the com 
pression Spring f2. During this upward move 
ment of lever 05 shaft. 03 contacts finger to 
of the reset and trip lever 92, swinging this lever 
in clockwise direction about shaft 93 and depress 
ing stem 82, thereby moving valve member 48 and 
stem 89 thereof downward in opposition to the 
compression spring 62, such a distance as to bring 
the armature 66 (Figure 9) into contact with the 
pole ends of magnet frame 69, or substantially so. 
Walye member 48 is then held in its fuli open 
position by the adjusting screw, and the fuel Or 
gas may flow freely into housing 35 and thence 
through tube is to the pilot burner 26, which is 
then ignited. The flame of the pilot burner in a 
pinging upon the thermocouple 27 heats the latter 
sufficiently to energize the coil of the electro 
magnet which, when energized, holds the arma 
ture 86 in attracted position and thus holds the 
safety valve member 48 in open position in Oppo 
sition to compression spring 62. The positions 
occupied by the valve member 48 and the parts 
associated therewith, when this valve member is 
in its full open position, are indicated in dotted 
lines in Figure 9. After the electromagnet has 
been energized by the heat of the pilot burner 
flame so as to hold the valve member 48 in open 
position, the key 235 is released and torsion spring 
222 turns adjusting screw 20 in clockwise direc 
tion, as viewed in Figure 2, through an arc of 
120°, returning pin 22 to its normal position at 
the left or clockwise end of slot 214, the hood 25 
remaining in position with the right hand end of 
extension 2 8 thereof in contact with stop 29. 
The pilot burner is now lighted and the electro 
magnet is energized, conditioning the control 
means for regulating flow of fuel to the main 
burner as permitted by the adjusting means and 
the thern Ostat. 
When the pilot burner has been lit and the 

resetting operation has been effected, with the 
safety valve member 48 being held in its open 
position, as above described, the adjusting lever 
OS is in its position shown in Figure 3 and the 

reset and trip lever 92 is in its position indicated 
by dotted lines in that figure. Shaft 03 is then 
disposed between fingers 00 and 9 in Spaced 
relation to both thereof. The main-burner valve 
55 is then in its closed position shown and the 

lever 25 is held depressed by the pressure of 
regulating lever 8 exerted on finger 24, by the 
downward pressure exerted by the thermostat. 
In the depressed or lowered position of lever 25, 
the mid-portion of leaf spring 45 is engaged be 
tween the upper end of stop screw 52 and the 
under face of depressed element 40 of extension 
39 of lever 25, the end portions of spring 5 
being then flexed downward. In the depressed 
position of lever 25 the finger 0 of arm 68 
of the main burner valve lever 35 is spaced a 
short distance above lever 25, as shown more 
clearly in Figure 6. 

In order to admit gas to the main burner, the 
adjusting screw 20 is turned from the pilot posi 
tion of Figure 10 in a clockwise direction through 
an arc of approximately 60°, to the main burner 
position, indicated by the letters “M.B.' That 
moves the adjusting lever 105 downward a short 
distance about shaft 08, in opposition to cont 
pression spring 12. This downward movement 
of lever 05 also causes downward movement of 
the regulating lever 8 and thereby reduces the 
downward pressure exerted by the thermostat, 
particularly compression spring 80 thereof, Suff 
ciently to permit upward movement of the main 

y 

burner valve operating lever 25 by leaf spring 
45, supplemented by compression spring 53. 
When the pressure exerted by lever 8 on finger 
24 has been sufficiently reduced, as explained, 
the end portions of leaf spring 45 will flex ups 
Ward with a snap action. That projects lever 
25 upward and this lever, in its upward travel, 
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strikes finger 70 of arm 68 a sharp blow, thus 
moving the lever 35 with lever 25 in the re 
maining upward travel of the latter lever. In 
that manner the main burner valve 55 is opened 
with a snap action, which is desirable as assur 
ing proper opening of that valve. Walve is is 
opened but a slight distance, Suficient to supply 
gas to the main burner in prope" amount for low 
or dim operation of that burner. By turning ade 
justing screw 20 a further distance in clockwise 
direction, the adjusting lever 05 is moved down 
ward a corresponding distance relieving the pres 
sure exerted by lever 8 on tongue 26, thus per 
mitting further upward movement of lever 25 
and corresponding increase opening of valve $5. 
In that manner the amount of gas delivered to 
the main burner may be varied to suit require 
ment. The extent to which the adjusting screw 
20 may be turned in clockwise direction for in 
creasing the opening of valve 55 is approximately 
43, throughout which the valve 55 remains uns. 
der control of the thermostat. 
The range of the thermo-control of waive 5 is 

indicated by the arrow and by the letters "TC" 
adjacent thereto, in the diagram of Figure 10. In 
the full open position of valve 55, under control 
of the thermostat, the furnace has a heating 
capacity such that the return air flowing through 
passage 5 may have a maximum temperature of 
approximately 85 F. Throughout the range of 
the thermo-control of the valve 55, extending 
from the "MB' mark on the dial through a range 

60 of approximately 43°, the main burner valve 55 
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is under control of the thermostat. If the tena 
perature of the return air tends to exceed the 
temperature for which the control is set, the ex 
pansive force of the thermo-sensitive fluid within 
the thermostat increases the downward pressure 
exerted upon lever 8, thus moving lever 28 
downward with corresponding downward move 
ment of the lever 35 and valve 55, thus reducing 
he amount of gas flowing through the main 
burner until the desired temperature has been 
restored. If the excess temperature is consid 
erable, the main burner valve 35 may be closed, 
thus extinguishing the main burner, but the 
safety shutoff valve 48 remains open assuring 
Supply of gas to the pilot burner so that, when 
the temperature has been sufficiently reduced 
and the main burner valve 56 is again opened, 
the gas flowing from the main burner will be 
ignited by the pilot burner. 
In the closing of the main burner valve 53, the 

downward pressure exerted on tongue 24 of 
lever 125, by lever 8, increases until it over 
comes the compression spring 53 and, subse. 
quently, the leaf spring fé5, the end portions of 
which then flex downward with a snap action. 
That results in quick downward movement of 
lever 35, the result being that the closing move 
ment of the valve 55 is modulated and this valve, 
in the final stage of the closing movement there 
of, is closed with a snap action, which is desirable 
as assuring closing of the main burner valve SS 
in a manner effective to shut off all flow of gas 
to the main burner. It will be seen that I have 
thus provided means whereby the main burner 
valve i55 is opened and closed by a snap action, 
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with the advantages referred to, this valve being 
under control of the thermostat throughout the 
thermo-control portion of the operation of the 
control means. 
By turning the adjusting screw 20 in clockwise 

direction a further distance, beyond the thermo 
control area of the diagram of Figure 10, the point 
of extension 8 of adjusting lever f05 is brought 
into contact with leaf spring IT secured on arm 
68 of the main burner valve lever 35. Continued 

turning of screw 20 in clockwise direction de 
presses lever 05 and, through member 7, moves 
the main burner valve 35 downward in closing 
direction, in opposition to compression spring 53. 
In that manner the main burner valve 55 may be 
closed, or moved in closing direction, manually 
and independently of the thermostat, the latter 
still being capable, however, of moving the main 
buiner valve 55 in closing direction responsive 
to a temperature in excess of that for which that 
valve has been manually adjusted. The manual 
control of the main burner valve. may extend 
through a range of approximately 115, as indi 
cated by the arrow marked "MC' on the diagram 
of Figure 10. When the pointer 236 reaches the 
position C on the diagram of Figure 10, the main 
burner valve 55 is in its fully closed position, to 
which it has been moved manually by turning of 
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the adjusting screw 20 in clockwise direction. By 
turning adjusting screw 20 a further distance in 
clockwise direction, beyond the C position on the 
dial, shait fo3 is moved into contact with finger 
O of the reset and release lever 92. Thereafter, 

continued turning of screw 20 in clockwise direc 
tion turns lever 92 about shaft 93 in counter 
clockwise direction, as viewed in Figure 3, thus 
forcing valve stem 82 upward and with it safety 
shutoff valve member 48, valve stem 49 and arma 
ture 66. That pulls the armature 66 away from 
the pole ends of the magnet frame 69 (Figure 9) 
thus releasing the armature from the electro 
magnet, and the compression spring 62 then 
moves safety shutoff valve 48 upward into its 
fully closed position, moving the armature 66 into 
its fully retracted position, as shown in Figure 9. 
This release and closing of the safety valve men 
ber 48 occurs when the pointer: 236 reaches the 
position indicated by T on the dial, approximately 
30° clockwise from the position C on the dial. 
From what has been said, it will be clear that 

by turning the adjusting screw 20 in Counter 
clockwise direction, the safety shutoff valve 48 is 
reset from its closed position to its open position, 
for supplying fuel to the pilot burner, and, after 
the pilot burner has been lighted and the thermo 
couple has been heated sufficiently to energize the 
winding of the electromagnet so as to hold valve 
member 48 in its open position, turning of adjust 
ing screw 20 in clockwise direction opens the 
main burner valve 55, which is then under con 
trol of the thermostat throughout a predeter 
mined range of further turning of screw 20 in 
clockwise direction, the control being then auto 
matic and remaining so if desired. By continuing 
to turn adjusting screw 20 in clockwise direction, 
beyond the thermo-control range of the device, 
the main burner valve may be adjusted manually 
and, if desired, closed, continued turning move 
ment of adjusting screw 20 in clockwise direction 
resulting in closing the safety shutoff valve and 
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without having first turned this screw clockwise 
beyond the C position on the dial to any point on 
the thermo-control area of the dial, the main 
burner may be again placed under control of the 
thermoStat. The adjusting screw 20 and asso 
ciated parts thus provide simple and effective 
means for adjusting the control device as desired 
and for placing the main burner valve either un 
der control of the thermostat or under manual 
control. Also, by continued turning movement of 
the adjusting screw 20 in clockwise direction, the 
Safety shutoff valve 48 may be released and closed, 
as above described. Once that has been done, no 
gas can enter the housing 35 until the resetting 
operation has been effected. 

In order to effect the resetting operation, after 
Safety shutoff valve 48 has been tripped manu 
ally, the adjusting screw 20 is turned in a coun 
terclockwise direction from the T position of the 
dial to the P position thereof, after which the re 
setting is effected in the manner above described. 
During turning of screw 20 counterclockwise, 
from position T to position P, the main burner 
valve 55 will be opened by compression spring 
53, during the travel of pointer 236 over the 
manual control area of the dial, and will be in its 
full open position when the pointer is at the “TC” 
position on the dial. But in the continued turn 
ing of Screw 20 counterclockwise, the valve 55 
will be moved in closing direction, during travel of 
pointer 236 over the thermo-control area of the 
dial, and when the pointer reaches a position 
slightly beyond the “MB' position on the dial, 
counterclockwise thereof, valve 55 is closed with 
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thus shutting off supply of fuel to the pilot burner 
also, if desired. It will also be clear that by 
turning the adjusting screw 20 in counterclock 
wise direction, as viewed in Figure 10, from any 

a Snap action and remains closed during the re 
Setting operation, as previously described. That 
eliminates possibility of flow of fuel to the main 
burner until the resetting operation has been com 
pleted, even though valve 55 be reopened, since 
no fuel can enter housing 35 until the safety shut 
of valve 48 has been opened and opening of valve 
55 during the resetting operation is prevented, as 
has been explained, 

It will be understood that the range or extent 
of movement of the adjusting screw 20 for effect 
ing the various conditions above referred to may 
be varied considerably by altering the proportions 
of the various parts of the control device and, 
therefore, are used for purposes of description 
Only and are not in any sense limiting. In any 
event, however, continuous movement of the ad 
justing Screw in One direction, that is, clockwise 
direction as viewed in Figure 10, effects the sev 
eral conditions of the control means in successive 
Order, which is conducive to simplicity and accu 
racy in Operation. It is also possible, by means of 
this adjustingScrew, to place the main burner valve 
under either thermal control or manual control, 
as desired, and to effect the tripping operation and 
the resetting operation of the safety shutoff valve, 
in the manner described. 
The thermostat means of Figure 3 may be re 

placed by the thermostat means of Figure 8, for 
regulating flow of fuel to the main burner re 
Sponsive to temperature variations at a point re 
mote from the furnace. In that respect, it will 
be understood that the bulb 267 of the thermo 
stat means of Figure 8 may be disposed at any 
Suitable location remote from the furnace and 
Within a room or space to be heated by the fur 
nace, the main burner valve 55, when under 
control of the thermostat means, regulating flow 
of fuel to the main burner in accordance with 
temperature variations to which the bulb 26 is 

point in the manual control range on the dial, 75 subjected. Since the operation of the control 
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means utilizing the thermostat means of Figure 
8 is otherwise the same as the operation of the 
control means shown in Figure 3, no detailed de 
Scription of the operation of the control means 
embodying the thermostat means of Figure 8 is 
necessary, 
As above indicated, and as will be understood 

by those skilled in the art, changes in construc 
tion and arrangement of parts of my invention 
may be resorted to without departing from the 
field and scope thereof, and I intend to include 
all such variations, as fall within the scope of 
the appended claims, in this application in which 
the preferred forms only of my invention have 
been disclosed. 

I claim: 
1. In control means of the character described, 

a housing having an inlet and an outlet, a safety 
shutoff valve controlling said inlet, condition re 
sponsive means for holding said valve open re 
Sponsive to a first condition and closing it re 
Sponsive to a Second condition, a second valve 
controlling said outlet, thermoresponsive means, 
and adjusting means comprising connecting le 
vers between said valves whereby said adjusting 
means is effective for optionally placing said sec 
ond valve under control of said thermoresponsive 
means and under manual control in the normal 
operating condition of said control means with 
said safety shutoff valve held open. 

2. In control means of the character described, 
a housing having an inlet and an outlet, a safety 
shutoff valve controlling said inlet, condition re 
sponsive means for holding said valve open re 
sponsive to a first condition and closing it re 
Sponsive to a second condition, a second valve con 
trolling said outlet, thermoresponsive means, and 
adjusting means comprising connecting levers 
between Said valves whereby said adjusting means 
is effective for optionally placing said second 
valve under control of said thermoresponsive 
means and for moving said second valve in clos 
ing direction independently of said thermore 
Sponsive means in the normal operating condition 

- of said control means with said safety shutoff 
valve held open. 

S. In control means of the character described, 
a housing having an inlet and an outlet, a safety 
shutoff valve controlling said inlet and yieldingly 
urged in closing direction, electromagnetic means 
effective when energized for holding said valve 
in open position, a second valve controlling said 
outlet, a thermostat, adjusting means comprising 
connecting levers between said valves, whereby 
said adjusting means is effective for optionally 
placing Said second valve under control of said 
thermostat and for moving Said second valve in 
closing direction independently of said thermo 
Stat in the normal Operating cordition of Said 
control means with said safety shutoff valve held 
open, and means supplementary to said adjust 
ing means effective for releasing said safety shut 
off Valve from Said holding means when said Sec 
ond valve has been closed by said adjusting means 
and for resetting said safety shutoff valve to its 
open position independently of said second valve. 

4. In control means of the character described, 
a housing having an inlet and an outlet, a Safety 
shutoff valve controlling said inlet and yieldingly 
urged in closing direction, electromagnetic means 
effective when energized for holding said valve 
in open position, a Second valve controlling said 
outlet, a thermostat, an adjusting member mov 
able in two directions, and means supplementary 
to said adjusting member comprising connecting 
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levers between said valves whereby said adjust 
ing member is effective for moving said safety 
shutoff valve from its closed position to its open 
position responsive to movement of said member 
in one direction and for thereafter successively 
placing said second valve under control of said 
thermostat, under control of said adjusting mem 
ber in the normal operating condition of said con 
trol means with said safety shutoff valve held 
Open, closing Said second valve and releasing said 
safety shutoff valve from said holding means, in 
the movement of said adjusting member in its 
other direction. 

5. In contol-means of the character described, 
a housing having an inlet and an outlet, a safety 
shutoff valve controlling said inlet and yieldingly 
urged in closing direction, electromagnetic means 
effective when energized for holding said valve in 
Open position, a Second valve controlling said 
outlet, a thermostat, adjusting means comprising 
an adjusting member movable in two directions, 
and Connecting levers between said valves. Where 
by said adjusting member is effective when moved 
in one direction for resetting said safety shutoff 
valve to its open position and effective when 
noved in the other direction for Successively 
placing said Second valve under control of said 
thermostat, under control of said adjusting mem. 
ber in the normal operating condition of said 
control means with said safety shutoff valve held 
open, closing said second valve and releasing said 
safety shutoff valve from said holding means. 

6. In control means of the character described, 
a housing having an inlet and an outlet, a safety 
shutoff valve controlling said inlet, condition re 
sponsive means for holding said valve open re 
sponsive to a first condition and closing it respon 
sive to a second condition, a second valve con 
trolling said outlet, thermoresponsive means, and 
adjusting means comprising connecting levers 
between said valves whereby said adjusting means 
is effective for optionally placing said second 
valve. under control of said thermoresponsive 
means and under manual control in the normal 
Operation of Said control means with said safety 
shutoff valve held open, and for releasing said 
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safety shutoff valve from said holding means and 
resetting said safety shutoff valve from its closed 
position to its open position independently of 
said Second valve. . 

7. In control means of the character described, a housing having an inlet and an outlet, a safety 
shutoff valve controlling said inlet, yieldingly 
urged in closing direction, electromagnetic means 
capable when energized of holding said valve 
open, a second valve controlling said outlet, and 
adjusting means comprising an adjusting mem 
ber movable in opposite directions from a pre 
determined position and connecting levers be 
tween said valves whereby in said position of said 
member both of said valves are closed and move 
ment of said adjusting member in one of said 
directions is effective for resetting said safety 
shutoff valve to its open position independently 
of Said second valve and movement of Said mem 
ber in the opposite direction is effective for open 
ing said second valve and continued movement 
of said adjusting member in Said opposite direc 
tion is effective for closing said second valve, 
and thereafter releasing said safety shutoff valve 
from said holding means with resulting closing 
of said latter valve. 

8. In control means of the character described, 
a housing having an inlet and an outlet, a safety 
shutoff valve controlling said inlet yieldingly 
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urged in closing direction, electromagnetic means 
capable when energized of holding said valve 
open, a second valve controlling said outlet yield 
ingly urged in opening direction, a thermostat, 
and adjusting means comprising an adjusting 
member movable in opposite directions from a 
predetermined position and connecting levers be 
tween said valves whereby in said position of said 
member both of said valves are closed and move 
ment of said member in one of said directions is 
effective for resetting said safety shutoff valve 
to its open position independently of said second 
valve and movement of said member in the oppo 
site direction is effective for opening of Said sec 
ond valve and placing it under control of said 
thermostat and continued movement of said 
member in said opposite direction is effective for 
placing said second valve under control of said 
member and further movement of said member in 
said opposite direction is effective for closing said 
second valve and thereafter releasing said safety 
shutoff valve from said holding means with re 
sulting closing of said latter valve. 

9. In control means of the character described, 
a housing having an inlet and an outlet, a safety 
shutoff valve controlling said inlet yieldingly 
urged in closing direction, electromagnetic means 
capable when energized of holding said valve open, 
a second valve controlling said outlet, a thermo 
stat, an adjusting lever having a position in which 
both of said valves are closed and movable in 
opposite directions from said position, means con 
prising a manually operable adjusting member 
effective for adjusting said lever in either direc 
tion, and means whereby adjustment of said lever 
in one direction effects resetting of said safety 
shutoff valve to open position while preventing 
opening of said second valve during the resetting 
operation and movement of said lever in the op 
posite direction effects opening of said second 
valve and placing thereof under control of Said 
thernostat. 

10. In control means of the character described, 
a housing having an inlet and an outlet, a safety 
shutoff valve controling said inlet yieldingly 
urged in closing direction, electromagnetic means 
capable when energized of holding said valve open, 
a second valve controlling said outlet, a thermo 
stat, an adjusting lever having a position in which 
both of Said valves are closed and movable in 
opposite directions from said position, means com 
prising a manually operable adjusting member 
effective for adjusting Said lever in either direc 
tion, and means whereby adiustinent of said ever 
in one direction effects resetting of said Safety 
shutoff valve to Open position while preventing 
opening of said second valve during the reset 
ting operation and movement of said lever in the 
opposite direction successively effects opening of 
said second valve and placing thereof under con 
trol of said thermostat, placing of said second 
valve under control of said lever, and closing of 
said second valve and thereafter mechanical re 
lease of said safety shutoff valve from said hold 
ing means with resulting closing of said latter 
Wave. w 

1. In control means of the character de 
scribed, a housing having an inlet and an outlet, 
a safety shutoff valve controlling said inlet yield 
ingly urged in closing direction, electromagnetic 
means capable when energized of holding said 
valve open, a second valve controlling said out 
let yieldingly urged in opening direction, a ther 
mostat, an adjusting lever, connections between 
said lever and said second valve and Said ther 
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mostat effective for causing closing of the latter 
and opening thereof under control of said ther 
nostat responsive to adjustment of said lever, a 
Safety Shutoff Valve reset and release lever hav 
ing lost motion connection to said adjusting 
lever, said latter lever having a position in which 
both of Said valves are closed and being movable 
in Opposite directions from said position, and 
means for adjusting said adjusting lever in op 
posite directions, said connections comprising 
means whereby movement of said adjusting lever 
in one direction effects resetting of said safety 
shutoff valve to open position while preventing 
opening of Said second valve during the reset 
ting operation and movement of said adjusting 
lever in the other direction effects opening of 
Said Second Walve and placing thereof under 
Control of said thernostat. 

12. In control means of the character de 
scribed, a housing having an inlet and an outlet, 
a safety shutoff valve controlling said inlet yield 
ingly urged in closing direction, electromagnetic 
means capable when energized of holding said 
valve open, a second valve controlling said out 
let yieldingly urged in opening direction, a ther 
mostat, an adjusting lever adjustable in opposite 
directions, an operating lever connected to said 
Second Valve, a regulating lever pivoted on said 
adjusting lever subject to pressure exerted by 
said thermostat and bearing on said operating 
lever for urging said second valve in closing di 
rection, a safety shutoff valve reset and release 
lever having lost motion connections to said ad 
justing lever, Said latter lever having a position 
in which both Valves are closed and being mov 
able in opposite directions from said position, 
and means for adjusting said adjusting lever 
in Opposite directions, the parts being so re 
lated that adjustment of said adjusting ever 
in one direction effects resetting of said safety 
shutoff valve to open position while preventing 
opening of said second valve during the resetting 
operation and movement of said adjusting lever 
in the Opposite direction effects opening of Said 
Second valve and placing thereof under control 
of said thermostat and continued movement of 
Said adjusting lever in Said opposite direction 
Successively places said second valve under con 
trol of said adjusting lever, closes said Second 
valve and mechanically releases said safety shut 
off Valve from said holding means with resulting 
closing of said latter waive. 

13. In control means of the character de 
scribed, a housing having an inlet and an outlet, 
a safety shutoff waive controlling said inlet yield 
ingly urged in closing direction, electromagnetic 
means capable when energized of holding said 
Valve open, a second valve controlling said out 
let yieldingly urged in opening direction, a lever 
carrying said second valve, an operating lever for 
Said second valve having lost motion connections 
to Said carrying lever, an adjusting lever now 
able in opposite directions, means for adjusting 
said adjusting lever in opposite directions, a 
thermostat, means whereby both of said valves 
are closed in One position of said adjusting lever 
and movement thereof in one direction away 
from said position effects resetting of said safety 
shutoff valve to open position. While preventing 
opening of said second valve during the reset 
ting operation and movement of said adjusting 
lever in the opposite direction effects opening of 
said second valve and placing thereof under con 
trol of said thermostat, and means associated 
with said second valve operating lever for im 
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parting thereto a snap action in its initial move 
ment in valve opening direction and its final 
movement in valve closing direction. Whereby said 
second valve is opened and closed with a snap 
action. 

14. In control means of the character de 
scribed, a housing having an opening, a valve 
carrying lever, a valve carried by said lever 
controlling said opening, a valve operating 
lever having a depressed element and an ele 
ment underlying said depressed element de 
fining therewith a passage, a leaf Spring ex 
tending through said passage with its ends 
remote therefrom and loosely connected to 
said operating lever, means yieldingly urging said 
operating lever upward, means for moving said 
operating lever downward, said underlying ele 
ment having an opening therethrough, and an 

l 

abutment member disposed to extend through N 
said opening and cooperating with said depressed 
element to clamp therebetween the mid-portion 
of said Spring as said operating lever approaches 
the limit of its downward movement whereby the 
portions of said spring beyond said abutment 
member are flexed downward with a sna) ac 
tion and in the initial upward movement of said 
operating lever said portions of said Spring are 
flexed upward with a Snap action effective for 
imparting a snap action to said operating lever 
in the final downward movement and the initial 
upward movement thereof, and connections be 
tween said valve carrying lever and said oper 

l5 ating lever for imparting to the former the Snap 
actions of the latter. 

LOURDES v. McCARTY. 
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