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The present invention relates to the art of po 
sitioning an instrumentality in various positions 
as the result of movement of a control member, 
usually remotely located, and has particular 
utility in controlling the flow of fuel to a burner, 
such for example, as the flow of gas to a gas 
burner. 

It is well known in the art of gas burning that 
most gas burners can be turned down to a rela 
tively low flame fairly efficiently and without 
much danger of a pop-back into the mixer, but in 
most cases, these burners require a considerably 
larger initial flow of gas in order to be successful 
ly ignited. 
One of the objects of the present invention is 

the provision of electrical control mechanism for 
a single valve, the control mechanism being so 
arranged that the valve remains closed until 
there is a demand for a predetermined supply of 
fluid at which time the valve is quickly opened 
and thereafter may be moved to an intermediate 
flow position if the demand decreases but is still 
greater than Zero demand. 
Another object of the invention is the provision 

of an electrical control systern for a single valve, 
the control System being so arranged that "the 
valve remains closed until there is a predeter 
mined demand whereupon the valve quickly 
moves to a partially open position and may there 
after be opened further automatically if the de 
maind increases. 
While present day gas burners may be throttled 

down to a relatively low flane Without the flane 
popping back into the mixer, it is still impossible 
to throttie such burners to a completely closed 
position. Without encountering difficulties before 
the waive is completely closed. It is therefore 
desirable to quickly close such a valve when the 
fow therethrough reaches a predetermined min 
innur. 
A further object of the invention, therefore is 

the provision of an electricai valve control mech 

5 
anism for quickly closing a single valve when the 
demand for fluid fioW reaches a predetermined 
minimum. 
Another object of the invention is the provision 

of an electrical control system for a single valve, 
the System being so arranged that the demand for 
fluid fiOW must reach a predetermined minimum 
before the valve opens and at which time the 
valve opens quickly with a snap movement and is 
thereafter opened more widely or moved to more 
nearly closed position according to the demands 
for fluid flow until a minimum flow position is 

(C. 3-39) 
reached whereupon the valve is snapped closed or 
quickly moved to closed position. 
In automatic control systems, and particularly 

in those automatic control systems for controlling 
heating valves, dampers, and similar instrumen 
talities, it is often desirable to move the valve in 
one direction by one motor means and in the 
other direction by another motor means, the valve 
remaining stationary when both motor means are 
deenergized or, in some cases, when both are en 
ergized. In such a system, the valve will remain 
in the position to which it was last moved if the 
supply of electrical power should fail. Such a 
situation often gives rise to a dangerous heater 
condition and it is therefore desirable to include 
mechanism in such a system whereby the valve 
Will move to one of its extreme positions in the 
event there should be a failure of electrical power. 
Another object of the present invention, there 

fore, is the provision of a control system for a 
valve, damper, or similar instrumentality which 
moves the valve in one direction upon energiza 
tion of a first motor means and moves it in an 
other direction upon energization of a second mo 
tor means, the arrangement being Such that the 
valve remains stationary When both motor means 
are equally energized or both deemergized, to 
gether with means for moving the valve to one of 
its extreme positions if the supply of power should 
be interrupted. In addition, the apparatus of 
this invention is so arranged that the Valve can 
be manually moved to another position during a 
power failure together with means for returning 
the valve to automatic control Upon the resump 
tion of power and these features are likewise err. 
braced by the objects of my invention. 
A further object of the invention is the provi 

sion of an improved adjustable flow proportioning 
port or valve for general use. 
Another object of the invention is the provi 

sion of an improved mechanical Snap action de 
vice of general utility. 
Other objects of the invention will become ap 

parent from the description, the drawings, and 
the appended claims. 

For a more complete understanding of the in 
vention, reference may be had to the following 
description and accompanying drawings, in 
Which: 

Fig. is a side view of the apparatus comprising 
the present invention, there being parts in sec 
tion and others broken a Way to show the corn, 
struction more clearly, 

Fig. 2 is a stretch-out view, in perspective, of 
my novel flow proportioning port, or valve, 
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Fig. 3 is a front view of the control mechanism 

shown in Fig. 1, certain of the parts being shown 
in Section, and 

Fig. 4 is a schematic wiring diagram of the Sys 
ten of my invention. 

Referring first to Figs. 1 and 2, a valve casing 
f O is provided with an inlet port and an outlet 
port 2, there being a partition wall 3 there 
between which has a valve opening formed there 
in. The upper side of valve casing to is provided 
with an upwardly extending cylindrical exten 
sion 4 which is provided with exterior Screw 
threads. A circular bracket 5 is provided with 
a lower flange 6 which is clamped against the 
end of tubular extension 4 by means of a collar 
T. The bracket 5 is further provided with an 
upper flange 8 which is secured to a circular base 
plate 9 by any suitable means such as the ScreWS 
20 there being a sealing-off diaphragm 2 
clamped between circular base plate 9 and flange 
i8 of bracket 15. The base plate 9 is provided 
with a circular opening 22. - 
A valve stem 23 is provided with an upper 

threaded portion 24 which passes through Seal 
ing-off diaphragm 2, extends through circular 
opening 22, and terminates above base plate 9. 
The diaphragm 2 is secured to the upper portion 
24 of valve stem 23 by suitable nuts 25 and wash 
ers 26 whereby fluid is prevented from passing to 
the atmosphere by way of tubular extension 4. 
The lower end of valve stem 23 is threaded as 
indicated at 27 and supports a valve disc 28 
which is received within a valve disc retainer 29, 
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the valve disc 28 cooperating with the valve open 
ing in partition 3 to prevent the flow of fluid from 
the inlet through the valve opening and out 
the outlet 2. The lower end 27 of valve stem 23 
further supports the movable member 30 of an 
adjustable fuid flow throttling device generally 
indicated at 3. A spring retainer 32 is placed 
upon the lower end of valve stem 27 above the 
valve disc retainer 29 and these parts are all 
secured in their proper positions by means of nuts 
33 which cooperate with the lower threaded por 
tion 27 of valve stem 23. A coiled spring 34 has 
one of its ends abutting spring retainer 32 and its 
other end abuts a circular disc 35 which in turn 
is pressed against the lower surface of flange 6 of 
bracket 5. In this manner, the valve disc 28 
and the movable member 30 of the flow propor 
tioning device are normally biased to the position 
shown in Fig. 1 of the drawings. 

Referring now particularly to Fig. 2, it will be 
seen that the adjustable flow proportioning device 
comprises a relatively stationary cylindrical 
member 36 which is carried by a stud 37 rotatably 
mounted in a nut 38 which is threaded into the 
lower portion of valve casing 0. A portion of the 
Surface of the relatively stationary cylindrical 
member 36 is cut away as indicated at 39. The 
movable member 30 of the adjustable flow pro 
portioning device 3 comprises a cylindrical 
member which is provided near its upper end with 
a plurality of openings 40 by means of which fluid 
may flow within the member 30 when the valve 
disc 28 has been raised from the valve opening in 
partition wall 3. The member 30 is further pro 
vided with a skirt 4 of substantially semi-circu 
lar formation. The member 30 is adapted to be 
received within the cylindrical member 36. By 
adjusting the relatively stationary cylindrical 
member 36, the opening 39 therein may be placed 
so that it will be completely covered by skirt 4 
when the movable member 30 is in any of its posi 
tions including its highest elevated position and 
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its lowermost position. The cylindrical member 
36 may additionally be adjusted so that skirt 4 is 
located oppositely thereto whereby upon raising 
of member 30, the portion 42 thereof will gradu 
ally uncover the opening 39 in cylinder 36 to allow 
a variable flow of fluid through opening 39. Like 
wise, the member 36 may be adjusted to any de 
sired intermediate position whereby upon raising 
of movable member 30, the skirt 4f thereof will 
maintain only a portion of the opening 39 cov 
ered. In this manner, by properly adjusting the 
cylindrical member 36, the amount of fluid which 
Will flow through the opening 39 thereof for the 
Valrious Vertical positions of member 30 may be 
adjusted as desired. Stud shaft 37 is provided 
With Screw threads 43 which receive a nut 44 by 
means of which the cylindrical member 36 may be 
Secured in any desired position of adjustment and 
preferably a cap 45 cooperates with threads 
formed on nut 38 to prevent the passage of fluid 
from within the casing 0 to the atmosphere 
through the hole in the nut 38 which receives the 
stud 37. The end of stud 37 is preferably slotted 
aS indicated at 45 to facilitate adjusting of cylin 
dilical member 36. 
By means of this arrangement, when valve stem 

23 is initially elevated, the valve disc 28 uncovers 
the valve opening in partition wall 3 and upon 
continued elevation of valve stem 23, a variable 
amount of fluid flow through the valve casing O 
is permitted, the amount of fluid flow depending 
upon the adjustment of cylindrical member 36. 

Referring particularly now to Figs. 1 and 3, 
the base plate 9 supports a pair of side plates 
50 and 5f which extend upwardly from the base 
plate 9 and support an upper horizontal frame 
plate 52. A pair of spaced brackets 54 are 
Secured to the upper surface of frame plate 52 
and extend upwardly therefrom. These brackets 
54 journal a stud shaft 55 upon which is mounted 
a pair of links 56 that extend across the frame 
plate 52. The opposite ends of links 56 are 
secured together by a pin 57 which extends out 
wardly to receive one end of a link 58, the other 
end of link 58 being connected to the upper 
end of valve stem 23 by means of a nut 59. The 
pin 57 also journals a roller 60 which is located 
between the pair of links 56. A vertically mov 
able actuating rod 6 is located between plates 
50 and 5 and is provided with a reduced por 
tion 62 whereby a shoulder 63 is formed against 
which one end of a coiled Spring 64 abuts, the 
other end of coiled spring 64 abutting the under 
surface of frame plate 52 whereby the actuating 
rod 6 f is normally biased to move downwardly. 
In the device as built, the rod 6 extends down 
wardly into engagement with the base plate 9 
whereby the amount of downward movement of 
rod 6 under the bias of spring 64 is limited 
so that the extreme lowermost position of the 
rod 6f corresponds with the position shown in 
Fig. 3 of the drawings. The reduced portion 62 
of rod 6 extends through frame plate 52 and a 
guiding collar 65 secured thereto, extends up 
wardly between links 56, and terminates there 
above in a threaded portion 66 which receives a 
threaded washer 67 and a locking nut 68. A 
combination tripping member and spring retainer 
69 is adjustably secured to the reduced portion 62 
of actuating rod 6 at a point slightly above col 
lar 65 and considerably below the links 56. The 
lower end of a coiled spring 70 rests upon spring 
retainer 69 and the upper end thereof holds pro 
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2,088,582 3 
ceived on reduced portion 62 of actuating rod 6, 
just below Suitable notches 3 formed in links 56. 
From the construction so far described, it will 

be apparent that upon upward movement of 
actuating rod 6, the links 56 will be rotated in 
a counter-clockwise direction as viewed in Fig. 3 
about the stud 55 whereupon the pin 57 will raise 
valve stem 23 by means of connecting link 58 
whereby to lift valve disc 28 to uncover the valve 

10 opening in partition wall 3 so that the valve 
disc 28 and movable member 30, in the absence 
of the mechanism which is to be described here 
inafter, will be raised and lowered in exact ac 
Cordance with the upward and downward move 

15 ments of actuating rod 6. 
The frame plate 52 supports a second pair of 

brackets 75 which extend upwardly therefrom. 
A shaft 6 extends through an insulating panel 
77 secured to plate 52 and is journaled in the 

20 lower portions of brackets 75. A combined lock 
ing and tripping member 78 located between 
brackets 5 is secured to shaft 76. This locking 
and tripping member 8 comprises a bell-crank, 
one alm of which is formed into a hook 79 which 
is adapted to engage the upper surface of roller 
60 and restrains upward movement of the links 
56. The other arm of the locking and tripping 
member 8 is provided with a surface 80 which 
is in the path of upward movement of spring 

30 retainer 69 and the end of this arm is formed 
with a concave surface 8 for a purpose which 
Will appear hereinafter. A spring 82 which is 
coiled about shaft T6 has one of its ends engaging 
one of the brackets 75 and its other end engaging 
the latching and tripping member 78 to normally 
bias the same to the position shown in Fig. 3 of 
the drawings wherein the hook 79 is engaged with 
the roller 6. 
Near the upper ends of bracket 5 is journaled 

4) a stud shaft 84 on which is pivotally mounted 
a Second latching and tripping member 85 which 
takes the form of a bell-crank having one of its 
arms formed in a hook 86 which is adapted, under 
certain conditions to be hereinafter set forth in 

45 detail, to engage the lower surface of roller 60 
and prevent clockwise rotation of links 56. The 
other arm of the bell-crank which comprises the 
latching and tripping member 85 comprises a 
trip 87 which extends beneath the washer 6 and 

30 lies in the path of downward movement thereof. 
A coiled Spring 88 is coiled upon a reduced por 
tion of Stud shaft 34 and has one of its ends bent 
around one of the brackets 5 and its other end 
bent around the tripping arm 8 of latching and 

i.5 tripping member 85 whereby this latching and 
tripping member is normally biased to assume 
a position wherein its hook 86 engages the under 
surface of roller 60. 
An insulating panel Supports a pair of flex 

(50 ible Switch arms 38 and 9, the switch arm 98 
carrying a contact 92 upon its upper surface and 
the Switch arm 98 carrying a contact 93 upon its 
lower Surface. Contact 92 is normally biased 
into engagement with a contact. 94 which is car 
ried by a bracket 95 secured to insulating 
panel 5 and in a similar manner, contact 
93 is normally biased into engagement with 
a contact, 96 carried by a bracket 92 secured to 

() insulating panel 7. The pin 5 has an extended 
end which lies between flexible switch arms 9. 
and 9 and when the links 56 are in valve closing 
position as shown in Fig. 3 of the drawings, this 
extended end of pin 5 engages switch arm 90 

is to move contact 82 from engagement with con 
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tact 94. As links 56 are rotated in a counter 
clockwise direction, the extended end of pin 5 
first allows switch arm 90 to move upWardly un 
der its bias whereupon contact 92 engages con 
tact 94. Upon continued rotation of links 56 in 
a counter-clockwise direction, the extended end 
of pin 57 moves away from switch arm 90 and 
when the links 56 have rotated to a position Cor 
responding to a full opening of the valve, the ex 
tended end of pin 5 engages switch arm 9 and 
raises the same to move contact 93 from en 
gagement with contact 96. The switches 92-94 
and 93-96 comprise limit Switches as Will be 
come evident hereinafter. 
The insulating panel 7 also supports a Second 

switching mechanism which comprises a Switch 
arm 00 that carries a contact 0 which normally 
engages a contact 02 carried by a bracket 03 se 
cured to panel 7. This switching mechanism 
also includes a flexible switch arm 04 which 
carries a contact 03 that is normally biased to 
disengage a contact 06 carried by a flexible 
switch arm 07. Associated with the switch arm 
00 and engaging the underside thereof is a strip 

of insulating material 08. The switch arm 00 
is provided with an actuating pin 09. Similarly, 
a strip of insulating material it is associated 
with switch arm O and engages the underside 
thereof. The shaft, 6 is provided with an actu 
atting stud which, upon proper manipulation 
of shaft 6, engages insulating strip 08 and raises 
switch arm 00 to move contact 0 from engage 
ment with its cooperating contact 02. Such 
upward movement of switch arm 00 causes itS 
actuating pin 09 to press upwardly upon insu 
lating strip if 0 whereupon switch arm 07 is 
raised to move its contact 06 into engagement 
with the contact 5 carried by switch arm 04. 
Now with the parts shown in Fig. 3, as actu 

atting rod 6 is moved upwardly, links 56 are re 
strained from counterclockwise rotation by rea 
son of engagement of hook 79 with the upper Sur 
face of roller 60. The compression. Spring it is 
thereby compressed and the Spring retainer 69 
bears against the surface 80 of latching and 
tripping member 8. As actuating rod 6 con 
tinues its upward movement, the hook 9 grad 
ually moves from engagement with roller 60 
and after actuating rod 6 has moved upward 
ly a sufficient amount, the compression Spring 

will rotate links 56 in a counterclockwise 
direction with a snap movement because the 
Same have been released for Such movement 
by hook 9 passing off the roller 60. At this 
time, the coiled Spring 88 swings latching and 
tripping member 85 about stud Shaft 84 in a 
clockwise direction to bring hook 86 underneath 
roller (56. This movement of links 56 has carried 
the end of extended pin 5 from engagement with 
switch arm 9, whereupon contact 92 engages con 
tact, 943. It will therefore be seen that the valve 
remains closed during initial upward movement 
of actuating rod 6 and when this rod has moved 
upwardly a predetermined amount, the valve is 
snapped open to an intermediate position, corre 
sponding to the amount of upward movement of 
actuating rod 6 . The position of rod 6 at which 
hook 9 will disengage roller 6 may be varied by 
changing the position of spring retainer 69 upon 
the reduced portion 62 of rod 6d. The valve now 
having been opened, it will thereafter be moved 
strictly in accordance with the movements of ac 
tuating rod 6 and if the actuating rod 68 moves 
upwardly sufficiently far to move the valve to full 
open position, then the extended end of pin 57 
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4. 
will engage switch arm 9 to disengage contact 93 
from contact 96. When the actuating rod 6 dur 
ing downward movement has reached such a posi 
tion that the valve is placed in a position wherein 
the desired minimum flow of fluid is permitted, 
projection 7 will have moved out of notches 3 
and the washer 6 will have engaged trip 8 to 
begin moving hook 86 from beneath roller 60. 
Upon further slight downwardly movement of ac 

o tuating rod 6, the hook 86 will be moved from 
beneath roller 60 sufficiently to allow coiled Spring 
34 to rotate links 56 in a clockwise direction with 
sufficient force to snap the valve closed and, at 
this instant, the coiled spring 82 will rotate latch 

l5 ing and tripping member 78 to the position shown 
in Fig. 3 wherein its hook 79 again engages the 
upper portion of roller 60. The valve is thereby 
again latched in closed position and can only be 
reopened after actuating rod 6 has again been 

20 raised to a position wherein hook 79 disengages 
roller 60. The minimum flow position at which 
the valve is snapped closed by disengagement of 
hook 86 from roller 60 may be adjusted by adjust 
ing washer 67 and locking nut 68 in respect to 

25 the end 66 of actuating rod 6. 
The lower end of actuating rod 6 is provided 

with teeth 5 which mesh with a pinion f6 se 
cured to a main operating shaft that is jour 
nalled in plates 50 and 5. The main operating 

30 shaft it carries a balancing contact finger 8 
which engages a resistance 9 and sweeps there 
across upon rotation of main operating Shaft fl. 
in a direction to raise actuating rod 6. Main 
operating shaft iT also carries a gear 20 which 

35 is located between side plates 50 and 5 and mesh 
es with a pinion 2. Pinion f2 is secured to a 
gear f 22 which is secured to a shaft 23 journalled 
in side plates 50 and 5. Gear 22 meshes with a 
pinion f24 which is formed integral with a sleeve 
25 loosely journaled upon a shaft 26 mounted in 

side plates 50 and 5. Loosely mounted on sleeve 
25 is a pinion 27 to which is secured a locking 

disc 28 that is provided with a plurality of 
notches 29. Pinion 27 meshes with a pair of 

45 pinions (30 which are mounted on stud shafts 
f3 carried by a gear 32 near the periphery 
thereof. Secured to the extended hubs of pinions 
30 are a pair of similar pinions 33 but the pin 

ions f33 are provided with a slightly smaller num 
ber of teeth than the pinions 30, the pinions 30 
preferably having one more tooth than the pin 
ions 33. The pinions 33 both mesh with a pinion 
f34 which is secured to the sleeve 25 whereby 
pinions 24 and 34 are connected together and 

is rotate in unison. The pinion 27 has the same 
number of teeth as the pinions 33 and the pinion 
34 has the same number of teeth as the pinion 
30 so that in the example herein described, the 
pinion 34 has one more tooth than the pinion 27. 

so The gear 32 meshes with a pinion 35 which is 
secured to a shaft 36 journaled in side plates 50 
and 5. Secured to the shaft 36 is a gear 37 
which meshes with a motor pinion 38 carried by 
the rotor shaft 39 of a motor 40 which has a 

65 rotor 41 and a field winding 42. Similarly, a 
gear 43 which is secured to shaft 36 meshes with 
a motor pinion 44 which is secured to the rotor 
shaft 45 of a motor f46 having a rotor 4 and 
a field winding 48. 
A magnet 50, mounted upon base plate 9, 

is provided with a field winding 15 and a pivoted 
armature 52. 
latching member 53 which is adapted to enter 
any one of the notches 29 in disc 28 to prevent 

5 rotation of the same when the field winding 15 

40 

50 

Pivoted to the armature 52 is a 
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of magnet 50 is energized. A spring 54 is 
preferably interposed between armature 52 and 
latch 53 whereby the same are resiliently con 
nected. 

Referring now to Fig. 4 of the drawings, the 
system is shown as being controlled by a movable 
member 60 which is adapted to sweep across a, 
resistance 6. The movable member 60 is 
herein shown as controlled by a bimetallic ele 
ment 62 which preferably responds to the tem 
perature of the space being heated as the result 
of a flow of fluid through valve casing 0 but it 
is to be expressly understood that the movable 
member 60 may be controlled in accordance 
with any condition other than temperature or 
in any other desired manner. Associated with 
resistances 9 and f6 is a pair of Solenoid coils 
63 and 64 which are connected in Series, their 

junction being indicated at 65. The Solenoid 
coils 63 and 64 conjointly control the position 
of a plunger 66 which is connected to a flexible 
switch arm 67 through a rod 68 and a light 
coiled spring 69. Switch arm f 67 carries con 
tacts 70 and f which are adapted to cooperate 
with relatively stationary contacts 72 and 73. 

If the valve of the instant invention is used 
in connection with a heating or Similar device, 
it is preferred to utilize a limit control of well 
known construction indicated at 74 which opens 
the circuit when some condition of the heating 
System becomes excessive. Low voltage electrical 
power is supplied by the low voltage secondary 
75 of a step-down transformer f6, having a 

high voltage primary fill suitably connected to 
the usual line wires. The relay winding 5 is 
connected across the secondary 75 through the 
limit control 74 by means of wires 78, 79, and 
80 whereby the relay winding 5 is normally 
constantly energized. Similarly, the Solenoid 
coils 63 and 64 are connected in series across 
transformer secondary 75 through limit control 
f74 by wires 78, 79, 81, 82, 83, 84 and 80. 
Resistances 9 and 6 are connected in parallel 
with the series connected solenoid windings 63 
and 64 through protective resistances 85 and 
86 and through the switch 0-02 by wires 202, 
87, 88 and 89. Balancing contact finger 8, 
movable member 60, and the junction 65 of 
Solenoid coils f63 and 64 are interconnected by 
wires 90, 9 and 92. Contact 73 is connected 
to a Small number of turns of solenoid coil '63 
by a wire 93 and contact 72 is connected to a 
Small number of turns of solenoid coil 64 by a 
wire 94. Switch arm 67 is connected to switch 
arms 90 and 9 by means of a wire f 95. One 
end of field winding 42 is connected to contact 
96 and the other end thereof is connected to one 
side of secondary 75 by wires 98, 84 and 80. 
One end of field winding 48 is connected to the 
other side of secondary 75 through limit switch 
74 by wires 99, 8, 79 and 78. The switch 
05-06, which is normally opened, is connected 

to shunt the limit control 74 by means of wires 
200 and 20. 

Operation 
With the parts in the position shown in the 

various figures of the drawings, the temperature 
of the space to be heated is at or above that de 
sired as indicated by movable member 60 being 
in engagement with the extreme right hand end 
of resistance 6. The valve is closed and bal 
ancing contact finger 8 is in engagement with 
the extreme left hand end of balancing resist 
ance 9 so that solenoid coils (63 and 64 are 
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2,088,582 
equally energized. Plunger 66 is therefore in 
a central position wherein contacts 0 and 
are disengaged from their respective cooperating 
contacts 2 and T3. Limit switch 92-94 is 
open and both field windings 42 and 48 are 
deenergized. The limit control 74 is closed and 
electrical power is available as indicated by the 
attraction of armature 52 whereby the latch 
53 is positioned in one of the notches 29. As 

the result, disc 28 and the attached pinion 2 
are prevented from rotating. 

Since, no heat is being supplied to the space 
to be heated, it is evident that the tempera 
ture thereof will soon begin to fall and this fall 
in temperature Will be accompanied by a slow 
movement of movable member 60 along resist 
ance 6 towards the left hand end thereof. A 
very small movement of movable member 60 in 
this direction rearranges the effective resistances 
connected in circuit with solenoid coils 63 and 
64 in such a manner that solenoid coil 64 will 

become more highly energized than Solenoid coil 
63. Plunger 66 will therefore move to the right 
and bring contact 70 into engagement with con 
tact 2 whereby an energizing circuit for field 
Winding 42 is established as follows: secondary 

5, wire 78, limit control 74, wire 79, wire 
8, Wire 82, a small number of turns of Solenoid 

coil 64, Wire 94, contact F 2, contact fo, switch 
arm 67, wire 95, switch arm 9, contact 93, con 
tact 96, field winding 42, wire 98, wire 84, and 
Wire 80 to the other side of secondary 5. The 
current flow through the small number of turns 
of solenoid coil 64 brings contact to more 
firmly into engagement with contact. 72. 
gization of field winding 42 causes rotor f4 to 
rotate in a clockwise direction as viewed from the 
left in Fig. 3 so that the gear 32 is likewise rotated 
in a clockwise direction. The studs 3 are there 
fore rotated about shaft 26 in a clockwise di 
rection and carry the pinions 30 and 33 With 
them in the same direction. Inasmuch as pinion 
d 27 is held stationary and because the pinions 33 
have a lesser number of teeth than, the pinions 
30, the pinions 34 and 24 will slowly rotate in 

a clockwise direction. Gear 22 is therefore 
driven in a counter-clockwise direction and gear 
a 20, pinion a 6 and main operating shaft in 
a clockwise direction whereupon actuating rod 6 
is raised slowly and balancing contact finger 8 
slowly moves along balancing resistance 9 
toward the right hand end thereof as viewed in 
Fig. 4. As balancing contact finger S 8 moves 
along balancing resistance 9, the effective re 
sistance connected in circuit with Solenoid coils 
d 63 and 643 Will be slowly changed until the cur 
rent flow through solenoid coil 53 is So propor 
tioned in respect to the current flow through 
solenoid coil 64, and the Small number of turns 
thereof that plunger 66 will be returned to its 
central position to separate contacts die and 22 
and deenergize field winding 42. This Small up 
Ward movement of actuating rod 6 compresses 
coiled spring 70 slightly inasmuch as links 56 
are held stationary by engagement of hook 9 
with roller 6. 

In this manner, as the space temperature falls, 
the movable member 60 slowly moves along re 
sistance 6 towards the left end thereof and 
actuating rod 6 will be slowly raised in Small 
increments. When the space temperature has 
dropped to a point demanding a flow of fuel which 
beforehand has been predetermined as being 
sufficient to 'properly support combustion, hook 
9 will be tripped from roller 33 as heretofore 

Ene- . 

5 
explained and the valve will Snap open to a posi 
tion allowing a flow of fuel corresponding 
to the demand of the space thermostat. At 
this time, the extended end of pin 57 moves 
from engagement with switch arm 90 and al 
lows contact 92 to move into engagement 
with contact 94. If contacts 370 and 72 
are still closed, or the next time they are closed 
as the result of further fall in space temperature, 
it will be noted that the small number of turns 
of solenoid coil 64 will be connected in parallel 
with field winding 48 and the full flow of current 
through these parallel circuits will traverse field 
winding 42. In this manner, after closing of 
limit switch 92-94, field winding 42 will be 
more highly energized than field winding 48 
whenever contacts 70 and 2 are closed. The 
torque exerted by rotor 4 is therefore greater 
than the torque exerted by rotor 47 and the 
actuating rod 6 will be raised. Whenever con 
tact separates from contact 2, the field 
Windings 42 and 48 will be connected in Series 
across transformer secondary 275 and through 
limit control 4 by a circuit as follows: secondary 

5, wire 78, limit control 74, Wire i79, wire 8, 
wire 99, field winding 48, contact 94, contact 
92, SWitch arm 90, switch arm 9, contact 93, 
contact 96, field winding 42, wire 98, wire 84, 
and wire 80 to the other side of secondary 75 
So that the torques produced by rotors 4 and 
4 are equal and actuating rod 6 remains sta 

tionary, it being noted that the drives through 
the planetary gearing comprised by gear 32 and 
the associated pinions is an irreversible drive. 

If there is a further drop in the space tempera 
ture accompanied by movement of movable mem 
ber 60 along resistance 6 towards the left end 
thereof, rod 6 will be moved upwardly a corre 
Sponding amount and the valve will be more 
Widely opened. If the Space temperature should 
drop to Such a point as to demand a full flow of 
fuel so that the valve is opened to its wide open 
position, then the extended end of pin 5 Will 
engage switch arm 9 f to separate contacts 93 
and 96. When this happens, the series circuit 
through field windings 42 and 48 is broken 
and all circuits for field winding 42 are broken 
so that field winding 42 cannot be energized 
when the valve is in wide open position. 
Whenever the space temperature rises, the 

reverse action takes place. In other words, mov 
able member 60 slowly moves along resistance 
6 towards the right hand end thereof and such 
movement changes the effective resistance con 
nected in circuit with Solenoid coils 63 and 64 
to unbalance the current flows therethrough, but 
in this instance, the current flow through sole 
noid coil 63 becomes greater than the current 
flow through solenoid coil 643. Plunger S6 
therefore moves to the left to bring contact, Gil 
into engagement with contact G3. If, at this 
time, limit switch. 93-96 is open, a circuit 
through field winding 43 will be established as 
follows: secondary 26, Wire S, 3, iiirii; control 
64, wire 79, wire 82, wire 99, field Winding 
A433, contact. 94, contact 92, switch arm 99, wire 
$95, switch arm 67, contact A, C, contact 3, 
Wire 93, a Small number of turns of Solenoid 
coil 863, wire 883, Wire 254, and Wise 8 to the 
other side of Secondary 5. If tie waive is not 
in its full open position. So that limit, switc. 93-96 
is closed, the field winding 42 will be in parallel 
with the small number of turns of solenoid coil 
63 with the result that field winding (38 will be 
more highly energized than field winding £2. In 
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6 
either event, rotor 47 will turn in a counter 
clockwise direction as viewed from the left in 
Fig. 3 So that gear 32 is likewise rotated in a 
counter-clockwise direction and actuating rod 6f 
is moved downwardly at a slow speed. Balancing 
contact finger 8 is therefore slowly moved 
along balancing resistance 9 towards the left 
end thereof. As heretofore explained, the current 
flow through the Small number of turns of 
Solenoid coil 63 will exert an additional pull on 
plunger 66 so as to hold contact T in firm 
engagement with contact 3. 
Movement of balancing contact finger 8 

along balancing resistance 9 toward the left 
end thereof will again change the effective re 
sistances connected in circuit with Solenoid coils 
63 and 64 to return the plunger 66 to its 

central position after actuating rod 6 has been 
moved downwardly sufficiently to position the 
valve in accordance with the new demand for 
heat. When plunger 66 returns to its central 
position, contact 7 will separate from contact 
f73 so that field windings 42 and 48 will be 
placed in series across secondary 75 so that 
they are equally energized and further rotation 
of rotor 47 ceases. 
The valve will now be opened and closed in 

small increments in accordance with fluctuations 
in the space temperature and this action will con 
tinue until such time as the demand for heat 
bcomes so low as to cause the valve to be po 
sitioned to deliver such a Small flow of fuel that 
there is danger of a pop-back or of the fires go 
ing out at which time trip 8 will be engaged by 
washer 67 to trip hook 86 from beneath roller 60 
and the valve will Snap shut, the mechanical 
parts returning to the position shown in the 
drawings. 
From the foregoing description, it will be ob 

served that the mechanism of the present in 
vention provides means whereby a single valve is 
Snapped Open to a minimum flow position re 
quired for propel' ignition upon an initial demand 
for heat and is thereafter modulated or positioned 
in Small steps in accordance with changes in the 
demand until the demand becomes So low as to 
require Such a Small flow of fuel that there is 
danger of a pop-back, the fires going out, etc., 
whereupon the valve automatically snaps closed 
and cannot again be reopened until there is a 
demand Which corresponds to the minimum ini 
tial flow which has been determined as necessary 
for proper ignition. 

In the event that the supply of electrical power 
should fail while the valve is in any of its open 
positions, relay winding 51 will be deemergized 
whereupon armature 52 is no longer attracted to 
hold latch 53 in one of the notches (29. Disc 
28 and associated pinion 27 will be thereupon 

freed for rotation. This allows the planetary gear 
mechanism to rotate freely and the combined ac 
tions of coiled Springs 64 and 34 return the me 
chanical parts to the position shown in the draw 
ings wherein the valve is latched closed. This 
Same action will occur in the event that some 
condition in the heating system to which the limit 
control 14 responds becomes excessive so as to 
open limit control 74. 

It is often desirable to open the valve and latch 
it open by manual operation in the event the same 
closes by reason of a failure in electrical power. 
Referring to Fig. 1, it will be noted that base 
plate 9 supports a bracket 205 on which is piv 
oted a lever 206, the inner end of which embraces 
Valve stem 23. The valve may be opened by de 

shunts limit control 74. 
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pressing the outer extended end of lever 206 and 
may then be latched open by rotating shaft 76 in 
a clockwise direction as viewed in Fig. 3 So as to 
move hook 79 from the path of roller 60 and bring 
Concave surface 8 of the latching and tripping 
mechanism 78 underneath roller 60. Such op 
eration of shaft 6 causes actuating stud 
to engage insulating strip 08, as heretofore ex 
plained, thereby separating contact foll from con 
tact 02 and moving contact 06 into engagement 
With contact fo5. Separation of contacts 0 and 
f02 disconnects the right hand ends of resistances 
9 and 6 from the right hand end of Solenoid 

coil 64 and closure of contacts 05 and f OG 
Therefore, upon the 

resumption of power and irrespective of the con 
dition of limit control 74, a circuit will be com 
pleted through solenoid coil f64, the circuit there 
after branching and parts of it going through 
Solenoid 63, resistance f6, and resistance 9 to 
the other side of secondary 75. The plunger 66 
therefore moves to the right and brings contact 
f70 into engagement with contact f T2 to ener 
gize field winding 42 as heretofore explained, 
Whereupon the valve will be more widely opened, 
lifting roller 60 from the concave surface 8 and 
allowing coiled spring 82 to return the latching 
and tripping arm 78 to move from latching en 
gagement and in so doing rotate shaft 76 at least 
Sufficiently to allow contacts O and O2 to re 
close and contacts 04 and 06 to reopen, where 
upon the System is returned to automatic control. 

It Will therefore be additionally noted that the 
present invention provides for the positioning of 
an instrumentality such as a valve by oppositely 
acting motor means, the valve remaining in the 
position to which it has been moved whenever the 
notor means are equally energized (or both de 
energized) together with means whereby the in 
Strumentality returns to some desired position 
upon the occurrence of a failure of electrical 
power and in addition, means are provided where 
by the instrumentality may be manually placed 
in Some desired position and upon the resump 
tion of power, the instrumentality will again be 
automatically placed under automatic control. 
While a specific embodiment of the invention 

has been herein described, it is evident that those 
skilled in the art can make many changes therein 
without departing from the invention and I am 
therefore only to be limited according to the 
SCOpe of the appended claims. 

I claim as my invention: 
1. In combination, a flow controlling element, 

a control member movable back and forth along 
a predetermined path of travel, reversible motor 
means, circuits for operatively energizing said 
motor means, switching mechanism in control of 
Said circuits, connections between said member 
and Switching means for controlling said switch 
ing means, an instrumentality to be controlled, 
connections between said motor means, switching 
means and instrumentality, electrical means con 
Stantly connected to a source of electrical power 
for releasing said instrumentality for return to a 
given position independently of said motor 
means upon a failure in electrical power, a man 
ual operator for moving said instrumentality to 
Some other position independently of said motor 
means and latching it therein, and switching 
means for returning said instrumentality to the 
control of Said motor means upon the resumption 
of power. 

2. In combination, a flow controlling element, 
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electrical means constantly connected to a source 
of electrical power for allowing said element to 
move to a predetermined position independently 
of said motor means upon an interruption in the 
supply of electrical power, a manual operator for 
moving said element to another predetermined 
position independent of said motor means, and 
manually operable switching means associated 
with said motor means for returning said ele 
ment to the control of said motor means upon 
the resumption of power. 

3. In combination, a single fluid flow controlling 
element, a member movable back and forth along 
a predetermined path of travel in response to 
changes in fiuid flow demand, an electrical control 
system associated with said movable member and 
fluid flow controlling element for normally 
gradually moving the latter from closed to open 
position as the movable member moves from one 
of its extreme positions to the other of its extreme 
positions, and means associated with said elec 
trical control system for maintaining said fluid 
flow controlling element in its closed position until 
said movable member reaches an intermediate 
point in its path of travel during movement in 
opening direction at . which time said element is 
quickly moved to an open position corresponding 
to the position of the movable member and for 
moving said fluid flow controlling element to 
closed position when said movable member 
reaches a second position during movement in 
closing direction, said second position lying be- . 
tween said first position and the extreme position 
corresponding to closure of said fluid flow con 
trolling element. 

4. In combination, a single valve biased to 
closed position, a movable member, electrical 
means for moving the same to a plurality of 
open positions in response to the movements of 
the movable member, Said means allowing said 
valve to move to closed position upon the Occur 
rence of a failure in electrical power, and means 
for manually moving said valve to an open posi 
tion and for returning said valve to the control 
of said electrical means upon the resumption 
of power irrespective of the position of Said mov 
able member. 

5. In combination, a valve biased to closed posi 
tion, a member movable through a predetermined 
range in response to changes in flow demand, 
means including an electrical operator for quickly 
moving said valve from closed position to an 
intermediate open position only after Said mov 
able member has moved to a position requiring 
a substantial fluid flow and for thereafter open 
ing the valve in small increments as the movable 
member Continues its movement in the same 
direction, Said means allowing the valve to move 
to closed position upon the occurrence of a power 
failure, and means for manually latching said 
valve in an open position during a power failure 
and for returning the same to the control of said 
movable member upon the return of power irre 
spective of the position of said movable member 
when power returns. 

6. In a fluid flow regulating system, a main 
shut of valve, throttling means operatively sup 
ported and controlled by said shut off valve for 
graduating Said fluid flow Supply, actuating . 
means for actuating said shut off valve, and con 
trol means for Said actuating means, said con 
trol means comprising an element variably posi 
tioned in accordance with the fluid demand and 

being operative upon continuous movement of 
said element from one of its extreme positions 
to cause said actuating means first to move 
quickly said valve to a predetermined partially 
open position wherein a minimum amount of 
fluid flow is permitted and then to move said valve 
and consequently said throttling means to a 
position in which said throttling means is effec 
tive to permit a flow substantially corresponding 
to the position of said element, and means for 
adjusting the minimum amount of flow permitted 
when said valve is in its predetermined partially 
open position without varying said partially open 
position. 

7. In a fluid flow regulating system, a main 
shut off valve, throttling means operatively Sup 
ported and controlled by said shut off valve for 
graduating the fiuid flow Supply, a valve casing 
housing said main shut of valve and Said throt 
tling means, actuating means for actuating said 
shut off valve, said actuating means being located 
on said valve casing, and control means for said 
actuating means, said control means comprising 
an element variably positioned in accordance with 
the fluid demand and being operative upon con 
tinuous movement of said element from one of its 
extreme positions to cause Said actuating means 
first to move quickly said valve to a predetermined 
partially open position wherein a minimum 
amount of fluid flow is permitted and then to 
move said valve and consequently said throttling 
means to a position in which said throttling 
means is effective to permit a flow substantially 
corresponding to the position of said element, 
and manually operable means in said valve cas 
ing for adjusting the minimum amount of flow 
permitted When said Valve is in its predetermined 
partially open position without varying said par 
tially open position. 

8. In combination, a fluid flow controlling ele 
ment, a reversible power operated motor for ac 
tuating said fluid flow controlling element, a 
pOWer flow Controlling rhember movable back 
and forth along a predetermined path of travel 
in response to changes in fluid flow demand, said 
member being located at a substantial distance 
from Said motor, a control system for said fluid 
flow controlling element employing said power 
flow controlling member as a means for. control 
ling said System and said power operated notor 
as the actuating means for the system, said con 
trol System being effective upon movement of 
said power flow controlling member from one of 
its extreme positions in one direction to cause 
Said fiuid flow controlling element to remain in 
closed position until said power controlling mem 
ber reaches a first intermediate position in its 
path of travel, then to move quickly to an inter 
mediate partially open position, and thereafter 
to move gradually to a position corresponding to 
the position of the controlling member, and said 
System being effective upon movement of said 
power flow controlling member in the opposite 
direction to cause said fluid flow controlling ele 
ment to move gradually towards closed position 
in accordance with the position of said controlling 
member until said fluid flow controlling element 
reaches a predetermined partially closed position 
and to thereafter move quickly to full closed posi 
tion, said partially closed position lying between 
said partially open position and ful closed 
position. 
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