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My invention relates to automatic control of 
Solid fuel fired combustion apparatus and deals 
particularly with automatic control of solid fuel 
feeding machinery for fire maintaining purposes. 

Specifically my invention is a novel temperature 
actuated Switch mechanism which operates to 
Control an automatic stoker or the like to main 
tain a fire in a manner whereby a smaller pilot 
fire Will suffice and the danger of accidental ex 
tinguishment of the fire is practically eliminated. 
Stoker control switches are known to the art but 
they have certain shortcomings in that they do 
not operate to maintain as small a pilot fire as is 
desirable in the interests of economy and the 
minimizing of overheating in mild weather, they 
cannot be entirely relied on to prevent extinguish 
ment of the fire and at times they produce short 
cycling of the stoker equipment. 
The underfeed type domestic stoker offers a 

suitable example of equipment for use with which 
my invention is particularly adapted. With such 
a stoker the solid fuel is forced upwardly through 
a retort usually in the form of a more or less coni 
cal throat having orifices or tuyeres near its upper 
part to admit air for combustion of the fuel. 
Combustion of freshly Supplied fuel begins where 
it is in a position to be contacted by air from the 
tuyères and a fairly well defined line called the 
ignition line is established between burning fuel 
and fuel not yet undergoing combustion. The 
usual stoker control switches are responsive to 
stack temperature and operate to start the stoker 
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at a low stack temperature. The stack tempera 
ture does not always reflect conditions at the igni 
tion line but is influenced considerably by heat 
from the bed of ashes adjacent the retort and by 
masses of coke known as 'coke trees' which are 
formed as result of carbonization of the coal and 
which may jut upwardly from the fire bed and 
break off. Thus the stack switch may remain off 
even when the fire at the ignition line has receded 
to such an extent that it will not recover when 
fresh fuel is added. It follows necessarily that 
the stack switch must be set to start the stoker at 
a higher stack temperature and a larger pilot fire 
than is desirable is maintained. Also with 
known stack switches the first holdfire operation 
after a thermostat Operation is delayed by the 
heat released from the bed of ashes and coke so 
that during this long off period that portion of the 
firebed within the retort burns away due to the 
air drawn thru the tuyères by natural draft until 
a very thin firebed remains. This thin firebed 
offers but little restriction to the flow of air thru 
the tuyeres with the result that the fire becomes 
very sensitive to the presence or absence of forced 
draft. This results in an abnormally rapid rise in 
stack temperature when the stoker is started so 
that the stoker Operation is terminated before 
any appreciable amount of coal can be supplied 

(C. 236-9) 
and likewise a rapid drop in temperature when 
the stoker is off due to the lack of body in the fire. 
The result will be short cycling or undesirably 
frequent starting and stopping of the stoker. 
From the foregoing it is apparent that the 

previously enumerated shortcomings of known 
stoker control switches detract markedly from 
the efficiency and desirability of the systems in . 
which they are used. My invention avoids these 
shortcomings in a manner which will become 
apparent as the accompanying detailed specifica 
tion proceeds, my primary object being to pro 
mote the efficiency and economy of Stoker control 
systems without appreciably adding to their first 
cost. 
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Another object of my invention is to enable . 

users of solid fuel fired equipment to maintain a 
Smaller pilot fire. 
Another object is to reduce the danger of acci 

dental extinguishment of the fire in solid fuelfired 
systems having fire maintaining equipment. 
Another object is to eliminate short cycling in 

automatic temperature controlled fire maintain 
ing equipment. 
Another object is the provision in a thermo 

statically controlled stoker system of a combus 
tion responsive switch device for adding a small 
amount of fuel to the fire at intervals during the 
ensuing drop in combustion space temperature 
after a thermostatic operation. 
Another object is the provision in a thermo 

statically controlled Stoker System of a combustion, 
responsive switch device for adding a small 
amount of fuel after predetermined drops in com 
bustion space temperature following a thermo 
static operation. 
Another object is the provision in a thermo 

statically controlled stoker System of a combus 
tion responsive Switch device for Operating the 
stoker for intervals at the end of predetermined 
drops in combustion space temperature after a 
thermostatic Operation and for maintaining a 
predetermined combustion space temperature 
after it has fallen to that temperature. 
Another object is the provision in a thermostati 

cally controlled stoker System of a temperature 
responsive Switch device Comprising a can which 
is moved in one direction when the temperature is 
rising and in the opposite direction when the tem 
perature is falling, the can closing a stoker con 
trolling switch at intervals as the temperature 
falls after a thermostatic Operation, each stoker 
operation causing appreciable heating and move 
ment of the cam in a direction to open the switch 
before the temperature resumes its downward 
trend. 
Another object is the provision of temperature 

actuated switch means wherein an element moved 
in response to temperature buckles a switch actu 
ator for closing the Switch and a relatively small 
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reverse movement of the element buckles the 
switch actuator in the opposite direction. 

Figure is a view of one embodiment of my 
invention embodied in a thermostatically con 
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trolled stoker system which is diagrammatically 
illustrated. 

Figure 2 is a detail cross section view of a por 
tion of my invention taken along the line 2-2 of 
Figure 1. 
Figure 3 is a view of another embodiment of 

my invention embodying in a thermostatically 
controlled stoker system which is diagrammati 
cally illustrated. 

Referring to Figure 1 of the drawings, I have 
shown at 0 a coal fired furnace or boiler to 
which fuel is supplied in a known manner by a 
conventional automatic stoker driven by an 
electric motor having a terminal box 2. The 
furnace or boiler has a stack or flue 3 for car 
rying away the gases of combustion. 
The stoker may be controlled primarily by a 

, space or room thermostat designated at 4 and 
which may be of a conventional type comprising 
a bimetal element 5 arranged to actuate a pair 
of flexible switch blades 6 and 7 cooperating 
with fixed electrical contacts 8 and 19, respec 
tively. The thermostat f 4 controls a relay 20, 
the relay 20 comprising a coil winding 2 co 
operating with an armature arranged to actuate 
a pair of switch blades 22 and 23 which are 
moved to the left when the coil. 2 is energized 
and engage with fixed electrical contacts 24 and 
25, respectively. Power for operation of the 
relay 20 is supplied from a step-down trans 
former 28 having a primary winding 29 and a 
secondary winding 30, the primary winding hav 
ing a greater number of turns than the secondary 
winding. Power is supplied to the primary wind 
ing 29 through line conductors 3 and 32 con 
nected to any suitable source of external power. 
Relay switch 23 controls the stoker. The vari 
ous electrical circuits of the thermostat, relay 
and Stoker Will be traced later. 
Thermostatic control of a Stoker as I have 

shown it is of course well known in the art; my 
invention resides principally in the Stoker con 
trol switch which controls the stoker during 
periods when the room thermostat is not de 
manding operation of the heating system. My 
stoker control switch comprises mechanism which 
is preferably mounted on a panel board 33 which 
I have indicated by the broken lines on Figure 
1. The mechanism of the stoker control switch 
comprises a helical bimetallic thermostatic ele 
ment 34 which is mounted in the stack 3 and 
the inner end of which is attached to a rod Or 
shaft 35 which extends through and is journalled 
in a Suitable bearing in the panel board 33 aS 
may be best seen in Figure 2. The end of the 
shaft 35 carries a collar 36 which is secured to 
the shaft by means of a set screw 37 (see Figure 
2). The collar 36 has a flange 38 and adjacent 
one side of this flange is a washer 39 made of 
cork. Fitted over the collar 36 and adjacent the 
washer 39 is a saw toothed can disc 40 the shape 
of which is best shown in Figure 1. The Outer 
end of the collar 36 is screw threaded and en 
gaged thereon is a spring retaining nut 4 having 
a suitable shoulder against which a coil Spring 
42 bears, the other end of the coil spring bearing 
against the cam 40 and urging it against the cork 
washer 39. The spring 42 urges cam 40 against 
the cork washer with sufficient force So that 
When the collar 36 is rotated the can rotates with 
it unless the cam is restrained from rotational 
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movement. If the cam 40 is restrained the co 
lar 36 may rotate relatively thereto. On the Op 
posite side of the flange 38 the collar 36 carries 
a segmental member 45 which is securely at 
tached to the collar and rotates thereWith. The 
segmental member 45 as seen in Figure 1 has tWO 
arcuate slots 46 and 47, one edge of the slot 46 
having graduations etched thereon ranging from 
100 to 200, as shown. Carried on the collar 36 
to the left of the member 45 is an arm 48 which 
can be rotated with respect to the collar but 
normally rotates with the collar. The arm 48 is 
of greater radius than the segmental member 45 
and at its end carries a roller cam follower 49. 
A small set screw 50 extends through the slot 
47 of segmental member 45 and engages the arm 
48 in screw threaded relation, there being a small 
washer interposed between the arm 48 and the 
member 45. Whenever the set screw 50 is 
screwed up tight the arm 48 and Segmental 
member 45 are fixed with respect to each other. 
The arm 48 carries an index 5 which, by loosen 
ing the set screw 50 may be set opposite any of 
the graduations of the segmental member 45. 
A pivot pin 53 extends outwardly from the 

panel board 33 and carried on this pivot pin is a 
channel bar 54 which in the position shown in 
Figure 1 is in engagement with a stop pin 55. 
Also, pivoted on the pin. 53 between the sides of 
the channel bar 54 is an arm 56 forming a car 
riage for a mercury Switch 57. The arm 56 has 
an integral Spring clip 58 for attaching the mer 
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cury switch thereto and also a fin 59 forming a 
cam surface for cooperation with the cam fol 
lower 49. The mercury switch 57 has the usual 
globule of mercury therein and a pair of elec 
trodes 60 and 6 at one end. The channel bar 
54 and arm 56 are biased towards each other 
about the pivot pin 53 by a coil spring 62. At 
the free end of the channel bar 54 a can foll O 
lower 63 is pivotally attached, the can follower 
having an extending finger 64 arranged to follow 
the contour of the can 40. The cam follower 
63 has a small lug 65 which engages a pivot pin 
66 extending through the sides of the channel 
bar and also has extending portions 67 and 68 
disposed on Opposite sides of the bottom of the 
channel bar So as to act as stops to limit the 
amount of rotation of the can follower 63 in 
either direction about the pivot pin 66. A coil 
Spring 69 is attached to the cam follower 63 and 
the channel bar 54 in a manner to form an over 
Center mechanism, the coil spring being so at 
tached that when the can follower 63 is rotated 
to the left about its pivot to its extreme position 
the coil spring 69 is slightly to the left of the 
pivot pin 66. As is well known in the art the 
Spring 69 will snap past its dead center position 
wherein its ends and the pin 66 lie in a straight 
line. 
In operation the thermostat 4 may at any 

time start the Stoker in response to a demand for 
heating. The thermostat is arranged so that the 
blade 6 will engage contact f8 at a predeter 
mined temperature of 72, for example, and the 
blade 7 will engage the contact 19 at a prede 
termined temperature' which may be 1° and 2° 
lower, for example, 70. When the temperature 
adjacent thermostat 4 has fallen to 70° both pairs 
of contacts will be made and a circuit for coil 
2 will be completed as follows: from blade 6 
through contact 18, wire 73, secondary winding 
30 of transformer 28, wire 74, coil 2?, wire 75, 
Contact 9, blade 7, and back to blade 6 of the 
thermostat. Immediately upon completion of 
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2,200,298 3 
this circuit coil 2 is energized and blade 22 is 
moved to the left into engagement with contact 
24 completing a maintaining circuit for coil 2 
as follows: from blade 6 through contact 8, 
wire 73, winding 30, wire 74, coil 2 f, wire 76, 
blade 22, contact 24, wire 7, thernostatic ele 
ment 5 back to blade 6. It will be seen that 
this maintaining circuit is independent of blade 

and therefore once the relay has been ener 
gized it will remain energized until the tempera 
ture rise above 72 causing blade 6 to disengage 
from contact 8. Thus the thermostat has a 
positive operating differential and chattering of 
the relay due to insecurely made contacts is elim 
inated. Whenever relay 20 is energized bringing 
blade 23 into engagement with contact 25, a cir 
cuit for energizing and starting the stoker is com 
pleted as follows: from line wire 78 to wire 79, 
contact 25, blade 23, wire 80, wire 8, terminal box 
2 back to wire 82. Wires 78 and 82 may be con 
nected to any suitable source of power. The 
stoker of course operates as long as the thermostat 
is demanding heating. 
With the parts in the position shown the 

thermostat has been satisfied for some time and 
the fire has died down considerably but is still 
larger than the pilot fire normally maintained. 
If now the thermostat should indicate a need for 
heating and energize the relay 2 to start the 
Stoker the temperature of stack 3 would of course 
rise and the heating effect at the element 34 
would move shaft 35 and collar 36 in a counter 
clockwise direction. This would tend to begin to 
move cam 4 in a counter-clockwise direction also 
but the can tooth just above finger 6 would 
angage that finger and restrain the can from 
rotation inasmuch as with the cam follower 63 
and channel bar 54 in the position shown neither 
(of the latter elements are free to rotate in response 
to the force exerted on them by the cam. Thus 
the arm 48 and segmental member 45 will be 
rotated in a counter-clockwise direction to a 
position wherein the arm 48 may be vertical for 
8xample while the cam 40 remains in practically 
the same position. 
When the thermostat becomes satisfied the 

Stoker will of course stop and the element 34 will 
begin to cool tending to rotate the shaft 35 and 
collar 36 in a clockwise direction. The finger 64 
will now follow out the contour of one of the cam 
teeth as seen on Figure 1, the curved surface of 
the cam tooth tending to rotate the cam fol 
lower 63 in a counter clockwise direction about 
its pivot. Before the finger 64 over-rides the 
extrenity of the adjacent tooth of cam 40 the 
channel bar 54 will strike stop 55 causing the cam 
follower 63 to rotate relative to the channel bar 
54 until the coil spring 69 will snap past its dead 
center position to a position slightly, to the left 
of pin 66 the extremity of portion 67 of cam foll 
lower 63 engaging channel bar 54. This snap 
movement of the cam follower will momentarily 
move the finger 64 away from the cam tooth but 
the weight of mercury switch 57 will immediately 
rotate arm. 56, channel bar 54 and cam follower 
53 in a clockwise direction bringing finger 64 
back into contact with the can tooth. Finger 64 
will continue to follow out the surface of the cam 
tooth until it overrides the extremity of the cam 
tooth, the weight of the mercury switch then 
rotating the arm 56, channel bar 54 and cam 
follower 83 in a clockwise direction so that the 
finger 64 moves in to the shorter radius of the 
cam 40. This latter movement will be sufficient 
to cause the mercury of the mercury switch to 

engage the contacts 50 and 6 whereupon a circuit 
for the stoker motor will be completed as follows: 
from wire 8 through wire 83, contact 60, con 
tact 6, wire 84, wire 8, terminal box 2 back 
to the wire 82. The stoker will now operate and 
will replenish the fire with fuel so that the stack 
temperature begins to rise causing element 34 
to again begin to rotate shaft 35 and collar 36 
in a counter-clockwise direction. The flat surface 
of the cam tooth which finger 64 has just over 
ridden will now move toward and engage the 
finger 64 and will rotate the cam follower 63 in 
a clockwise direction about its pivot so as to 
Snap the spring 69 past its dead center position 
with the can follower 63, channel bar 54 and 
arm 56 now assuming the position shown in Fig 
are 1. It Will be inderstood that the buckling 
action when cam follower 63 Snaps into the posi 
tion in Which it is shown Will CauSe a leftward 
reaction to be exerted upon the pivot pin 66 at 
the upper end of channel bar 54 which will cause 
sufficient counter-clockwise movement of channel 
bar 54 and arm 55 to open the mercury switch 
57, as shown. After opening of the mercury 
Switch the stack temperature will resume its fall. 
In the manner just described the finger 64 of 
the can follower 63 will progressively override 
the extremities of Successive cam teeth So as to 
intermittently close the mercury switch 57 and 
start the stoker, upon each starting of the Stoker 
the can 40 moving back in a counter-clockwise 
direction just sufficiently to cause opening of the 
nercury Switch. As the stack temperature con 
tintles to fall, eventually the segmental member 
45 and arm 43 carrying roller cam follower 49 
will reach a position as shown in Figure 1. After 
finger 64 overrides the cam tooth with which it 
is shown in contact in Figure 1 the roller cam 
follower 49 will be close to the cam surface of 
the fin 59. As the stack temperature continues 
to fall the next tooth of the cam will cause the 
cam follower 53 and spring 69 to snap over cen 
ter with the Spring 69 taking a position to the 
left of pin 66. However before finger 64 has an 
opportunity to override the extremity of this cam 
tooth the roller cam follower 49 will engage the 
fin 59 and move the arm 56 clockwise with respect 
to the channel bar 54 tending to stretch the spring 
62. Thus in this naanxner the mercury Switch will 
be closed before the finger 64 has an opportunity 
to override the extremity of the cam tooth with 
which it is in contact at this time. The stoker 
will now start as before tending to rotate the 
cam and arm 48 in a counter-clockwise direction. 
The tension of spring 62 biasing the cam surface 
of fin 59 against roller can follower 49 will move 
arm 56 in a counter-clockwise direction as the 
temperature rises until mercury switch 57 opens 
stopping the stoker. Upon the ensuing fall in 
temperature roller cam 49 will again move the 
fin 59 to close the mercury switch in a manner 
just described, the apparatus now continuing to 
cycle in this manner, the stoker control switch 
maintaining a minimum stack temperature de 
termined by the temperature at which arm 48 
is in a position with respect to fin 59 to close the 
mercury switch. 
From the foregoing it is apparent that I have 

provided a novel stoker control switch wherein 
after the room thermostat becomes satisfied the 
stoker is operated at intervals while the stack 
temperature is failing. This intermittent replen 
ishment of the fuel prevents the fire from dying 
out in the vicinity of the point of supply sooner 
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4. 
Source of Supply. In other words, with my sys 
tem the effect of heat from a large bed of ashes 
or coke formations which would normally keep a 
Stoker Control SWitch open while the fire has re 
ceded beyond recovery in the vicinity of the point 
of supply, that is, the ignition line is counteracted. 
In my System. When the fire has receded to a 
minimum size the heat remaining for actuating 
the element 34 emanates primarily from the cen 
tral point of the retort, that is, the vicinity of the 
point of supply where combustion is first initiated. 
There is no danger as happens frequently with 
Ordinary stoker control switches that at the time 
the Stoker control Switch first closes the fire is 
out at the fire line, the stoker control switch 
having been kept open by heat emanating from 
a large bed of ashes or the like. My invention 
enables the user to maintain a lower minimum 
stack temperature and a smaller pilot fire while 
at the same time considerably reduces the danger 
of accidental extinguishment of the fire for the 
reasons pointed out. It should be understood that 
with my device that during the temperature drop 
after the thermostat is satisfied the mercury 
switch is closed after predetermined drops in 
temperature and is then opened in response to 
only relatively small rises in temperature so that 
the operation of the stoker merely acts to keep 
the fire within the retort alive and does not nate 
rially add to the total heat input to the heated 
Space. 
In Figure 3 of the drawings I have shown a 

second embodiment of my invention wherein the 
construction of the Switch is modified in Several 
respects. The elements of Figure 3 which are 
identical with corresponding elements of the pre 
vious embodiment are numbered the Same and 
need not be described again. The elements of 
Figure 3 which take a different form than ele 
ments shown in the previous embodiment are 
numbered over 300. The teeth of the cam 340 in 
the present embodiment are not uniform but are 
of progressively less circumferential extent in a 
counter-clockwise direction. The cam 340 always 
rotates with the shaft 35 in the present embodi 
ment but both the cam and the arm 348 may be 
adjusted on the shaft 35 by loosening the nut 34 f. , 
The channel bar 354 is pivoted on a pivot pin 
53 and at its lower end carries a spring clip 358 
in which the mercury switch 5 is mounted. The 
can follower 363 is similar to the can follower of 
the previous embodiment but the finger 364 is 
pivoted at 30 and a coil spring 3 is attached 
to the end of the finger 364 normally biasing it 
against a stop 32. The spring 37 forms a strain 
release mechanism operative when the teeth of 
the cam engage the finger 364-but. only after the 
overcenter Snap has occurred. The cam follower 
363 is pivoted at 366 and has extending portions 
36 and 368 corresponding to and operative in a 
similar manner to that described in connection 
with the previous embodiment. The channel bar 
354 is biased in a counter-clockwise direction by 
a coil spring 352 this biasing being great enough 
to cause finger 364 to follow the cam surface but 
not great enough to operate the over center Snap 
action. 

O 

In the present embodiment a mercury SWitch 
comprising a curved tube 373 is carried on a switch 
actuating arm 374 pivoted at 375 and having 
a portion engageable by the roller cam follower 
349 carried on arm 348. The mercury switch 33 
has two electrodes 376 and 377 which extend to 

s 
the center portion of the tube where they are 
engaged by a globule of mercury, the mercury 
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tube normally being in the position shown in the 
drawings. The mercury switch 373 acts both as 
an Outfire Switch and a high limit switch as will 
presently become apparent, 
The stoker control switch 57 of the present 

embodiment is shown in the position which it 
aSSlimes When fire in the combustion chamber 
has died down to pilot fire proportions. The fin 
ger 364 is contacting a portion of the longest 
curved surface of the cam and upon slight further 
cooling of element 34 and consequent slight fur 
ther rotation of cam 340 in a clockwise direction 
cam follower 363 and channel bar 356 will move 
in a clockwise direction about pivot pin 53 to cause 
the mercury in mercury Switch 5 to engage the 
contacts 60 and 6. 
num combustion temperature which is to be 
maintained. Closure of the mercury switch will 
complete a circuit for energizing the relay 20 as 
follows: from secondary winding 30 through a 
wire 378, contacts 376 and 377 of mercury switch 
33, Wire 39, Wire 380, contactS 60 and 6 of mer 
cury switch 57, wire 38t, wire 382, winding 2, 
and wire 383 back to secondary winding 30. Ener 
gization of winding 2 moves Switch blade 23 
into engagement with contact 25 energizing the 
stoker through wire 384, Switch blade 23, con 
tact 25, wire 385, terminal box 2 back to wire 
386, the wires 384 and 386 being connected to 
any Suitable Source of power. The Stoker will 
nOW operate causing a rise in Stack temperature 
Which Will result in counter-clockwise movement 
of can 340 which after a predetermined stack 
temperature rise will again cause mercury switch 
5 to be moved substantially into the position 
shown wherein the switch is open. Control of 
the pilot fire will be maintained as just described 
and the minimum temperature to be maintained 
may be varied by adjusting the cam 340 on the 
shaft 35. 
Whenever the thermostat 4 indicates a need 

for heating the relay 20 is energized through the 
following circuit from blade 6 through contact 
8, wire 387, wire 379, mercury switch contacts 
3 and 36, wire 38, Secondary winding 30, 
wire 383, winding 2, wire 382, wire 388, fixed 
contact 9 and blade back to blade 6 of the 
thermostat. Energization of the relay closes 
Switch 22 and completes the maintaining cir 
cuit as follows: from blade 6 through contact 
8, wire 38, wire 39, mercury switch contacts 

376 and 377, wire 378, secondary winding 30, wire 
383, winding 2, Wire 389, Switch blade 22, con 
tact 24, Wire 390, element 5 back to blade 6. 
While the Stoker is operating in response to the 
thernostat can 340 will rotate in a counter 
clockwise direction. The can teeth will suc 
cessively engage the finger 364 which will urge 
channel bar 354 against stop 55 and the can 
teeth will force the finger 364 downwardly 
stretching the spring 37, the resiliency of the 
Spring permitting the cam teeth to pass the 
finger 364 without moving cam follower 363 on 
its pivot. When the thermostat becomes satis 
fied the finger 364 will be contacting the curved 
surface of One of the can teeth and the cam will 
then begin to rotate in a clockwise direction. 
As in the previous embodiment before the finger 
364 overrides the extremity of a cam tooth it 
will first Snap follower 363 and spring 369 past 
dead center to a position with the spring 369 
slightly to the left of pivot pin 366. Upon the 
finger 364 then overriding the extremity of a 
can tooth it will move in to the shorter radius 
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and Starting of the stoker. Counter-clockwise 
movement of the cam will cause the flat surface 
of the tooth which has just been overridden by 
the finger 364 to engage the finger 364 and snap 
the cam follower 363 past dead center in the op 
posite direction to the position in which it is 
shown in Figure 3 and thus opening the mercury 
Switch. This operation is similar to that de 
Scribed in the previous embodiment. As the 
Stack temperature then resumes its fail the fin 
ger 364 will eventually override the next succeed 
ing cam tooth. It will be seen that the cam 
teeth are of progressively less circumferential 
extent in the direction of temperature fall so 
that after the thermostat becomes satisfied there 
will be a relatively great increment of tempera 
ture drop before the stoker is first started and 
the increments of temperature drop which cause 
Subsequent starting of the stoker will be pro 
gressively Smaller. In this manner the number 
of Stoker operations during the time that the 
stack temperature is falling to its minimum value 
is reduced and they are spaced more widely apart 
while the fire in the combustion chamber is 
larger. 

If for any reason the fire should accidently go 
completely out or practically out the stack ten 
perature will fall to such a value that roller cam 
follower 349 will engage member 374 rotating it 
about its pivot and causing the mercury in switch 
373 to disengage from contacts 376 and 377. As 
this Switch is in the circuit of both the thermo 
stat and the mercury switch 57 further fuel can 
not be added until an operative has manually 
restarted the fire. If the stack temperature 
should rise to an unusually high value the arm 
34.8 may make practically a complete revolution 
and engage the member 34 on the opposite side 
So as to rotate it about its pivot in the opposite 
direction and correspondingly open the mercury 
switch 3T3. Similarly when the mercury switch 
has been opened in this manner no fuel can be 
added while the stack temperature is above, the 
predetermined value at which arm 348 causes 
Opening of the mercury switch 373. 
From the foregoing it is apparent that the 

present embodiment has the novelty and utility 
pointed out in connection with the previous em 
bodiment and has the further advantage that 
the number of stoker operations are reduced 
while the stack temperature is falling to its 
minimum value and they are more widely spaced 
during the time when the fire remaining in the 
combustion chamber is of larger proportions. It 
will be understood by those-skilled in the art that 
in the present embodiment the cam 340 itself 
provides a cam surface which serves the purpose 
of the can surface of fin 59 of the previous em 
bodiment. My improved switch is comprised of 
sturdy elements not requiring minute adjust 
ments but yet capable of producing a marked 
increase in efficiency in the operation of solid 
fuel fired equipment. 

In accordance with the patent statutes I have 
disclosed in detail two representative embodi 
ments of my invention. These embodiments are . 
illustrative of different forms and modifications 
which my invention may take. My invention is 
not to be limited by my disclosure but its bound 
aries are to be determined only in accordance 
with the subject matter encompassed by the aro 
pended claims. 
I claim as my invention: 
1. In combination, means forming a combuS tion chamber, an automatic stoker for feeding sponsive to said Small rise in temperature for S, 

S 
Solid fuel into the combustion chamber, combus 
tion responsive means for controlling said stoker 
to maintain a fire in the combustion chamber, 
Said combustion responsive means comprising a 
device constructed and arranged to operate the 
stoker after predetermined drops in combustion 
temperature while the fire is receding during a 
period when combustion is not required, and 
means for operating the Stoker whenever the 
combustion temperature falls to a predetermined 
minimum value so as to maintain a pilot fire 
corresponding to said minimum combustion tem 
perature value. 

2. In combination, means forming a combus 
tion chamber, an automatic stoker for feeding 
solid fuel into the combustion chamber, combus 
tion responsive means for controlling Said stoker 
to maintain a fire in the combustion chamber, 
said combustion responsive means comprising a 
device constructed and arranged to start the 
stoker after predetermined drops in combustion 
temperature while the fire is receding during a 
period when combustion is not required, said de 
vice stopping the stoker upon a relatively small 
rise in temperature after each start, and means 
for operating the stoker whenever the combustion 
temperature falls to a predetermined minimum 
value so as to maintain a pilot fire corresponding 
to said minimum combustion temperature value. 

3. In combination, means forming a combus 
tion chamber, an automatic stoker for feeding 
solid fuel into the combustion chamber, combus 
tion responsive means for controlling said stoker 
to maintain a fire in the combustion chamber, 
said combustion responsive means comprising a 
switch device, means actuable by heat for closing 
the switch device upon a fall in temperature, Said 
means opening the switch device upon a rela 
tively small rise in temperature of less magnitude 
than said fall in temperature and again closing 
the switch device upon a further fall in tempera 
ture and means whereby said switch device con 
trols said stoker to prevent the combustion tem 
perature from falling below a predetermined 
minimum value. 

4. In combination, means forming a combus 
tion chamber, an automatic stoker for feeding 
solid fuel into the combustion chamber, combus 
tion responsive means for controlling said stoker 
to maintain a fire in the combustion chamber, 
said combustion responsive means Comprising 
cam means actuable by heat, cam follower means 
cooperating with said cam means and a Switch 
actuable by said cam follower means, said can 
means having a contour engaging with said can 
follower means so as to close said switch in re 
sponse to a fall in temperature, said can means 
engaging said cam follower so as to open said 
switch in response to a rise in temperature of 
less magnitude than said fall in temperature, and 
said cam means causing successive closing and 
opening of the Switch. 

5. In combination control system, in combina 
tion, an automatic stoker for feeding fuel into a 
combustion chamber, thermostatic means con 
trolling said stoker for regulating heating in a 
space, combustion responsive means controlling 
said stoker when heating of the space is not re 
quired, said last means comprising a heat actu 
able device for starting the stoker at intervals 
during the fall in combustion temperature after 
the thermostatic means is satisfied, each starting 
of the stoker causing a relatively small rise in 
combustion temperature, said device being re 
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stopping the stoker before the fall in temperature 
is resumed. 

6. In a combustion control system, in combina 
tion, an automatic Stoker for feeding Solid fuel 
into a combustion chamber, thermostatic means 
controlling said stoker for regulating heating in 
a Space, combustion responsive means controlling 
said stoker when heating of the space is not re 
quired, said last means comprising an element 
movable in response to falling combustion tem 
perature, means comprising a switch actuable by 
movement of said element for starting the stoker, 
said element being movable in response to heat 
resulting from starting of the stoker to actuate 
Said Switch to stop the stoker after a relatively 
Small rise in combustion temperature, said ele 
ment being repeatedly moved to start and stop 
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the Stoker whereby after the thermostatic means 
is satisfied the combustion temperature falls by 
stages to a predetermined minimum value. 

7. In combination, a stoker, a control device 
for the stoker comprising a combustion respon 
sive element, Switching means actuable by said 
element controlling said stoker, said element ac 
tuating said switching means in response to a fall 
in combustion temperature to start said stoker 
and said element actuating said switching means 
in response to a smaller subsequent rise in com 
bustion temperature to stop said stoker whereby 
combustion temperature is reduced in stages un 
der control of said control device. 

8. In a stoker control system, in combination, 
means forming a combustion chamber, a stoker 
for feeding fuel into said chamber, means for 
controlling said stoker when heating is not de 
manded of said combustion chamber, said last 
means comprising a temperature responsive ele 
ment and a cam having a plurality of projec 
tions actuable thereby, a cam follower for said 
can and a Switch actuable by said cam follow 
er, each of Said projections being operable to 
move said can follower so as to close said switch 
when said element is cooling, each closure of 
said Switch starting said stoker and causing suf 
ficient heating of said element to cause said ele 
ment to move in heating direction, each of said 
projections being arranged so that when moved 
in heating direction they engage said cam foll 
lower and cause opening of said switch for stop 
ping said stoker, said projections passing said 
can follower progressively, each projection caus 
ing starting of the stoker and subsequent stop 
ping of the stoker after a relatively small rise in 
Combustion temperature. 

9. In a stoker control system, in combination, 
means forming a combustion chamber, a stoker 
for feeding fuel into said chamber, means for 
controlling said stoker when heating is not de 
manded of Said combustion chamber, said last 
means comprising a temperature responsive ele 
ment and a cam having a plurality of projections 
actuable thereby, a cam follower for said cam 
and a Switch actuable by said cam follower, each 
of Said projections being operable to move said 
can follower So as to close said switch when said 
element is cooling, said projections having ex 
trenities which the cam follower overrides to ac 
tuate said Switch, each closure of said switch 
starting Said stoker and causing sufficient heat 
ing of said element to cause said element to move 
in heating direction, each of said projections be 
ing so formed that when moved in heating direc 

2,209,298 
tion they engage said cam follower and cause 
opening of said Switch for stopping Said Stoker, 
said projections passing said cam follower pro 
gressively, each projection causing starting of 
the stoker and subsequent stopping of the stoker 
after a relatively Small rise in combustion ten 
perature. 

10. In combination, a stoker, a control device 
for the stoker comprising a combustion respon 
sive element, switching means actuatable by Said 
element controlling said Stoker, said element ac 
tuating said switching means in response to a 
change in combustion temperature to start said 
stoker and said element actuating said switching 
means in response to another change in combus 
tion temperature of different magnitude to cytop 
said Stoker whereby the size of the fire is pro 
gressively varied by increments. 

11. In a stoker control system, in combination, 
means forming a combustion chamber, a stoker 
for feeding fuel into said chamber, means for 
controlling said Stoker When heating is not de 
manded of said combustion chamber, said last 
nieans comprising a temperature responsive ele 
ment and a cam having a plurality of projections 
actuable thereby; a cam follower for said cam 
and a switch actuable by said cam follower, each 
of said projections being operable to move said 
cam follower so as to close said Switch when 
said element is cooling, each closure of said switch 
starting said stoker and causing sufficient heat 
ing of said element to cause said element to move 
in heating direction, each of Said projections be 
ing arranged so that when moved in heating 
direction they engage said cam follower and 
cause opening of said switch for stopping said 
stoker, said projections passing Said can follow 
er progressively, each projection causing starting 
Of the Stoker and Subsequent Stopping of the 
stoker after a relatively small rise in combustion 
temperature, and said projections being of pro 
gressively less extent as the can follower rides 
over then when the cam is progressing in cool 
ing direction. 

12. In a stoker control system, in combination, 
means forming a combustion chamber, a stoker 
for feeding fuel into said chamber, means for 
controlling said stoker when heating is not de 
manded of said combustion chamber, said last 
means comprising a temperature responsive ele 
ment and a cam having a plurality of projections 
actuable thereby, a cam follower for said cam 
and a Switch actuable by said can follower, each 
of said projections being operable to move said 
can follower so as to close said Switch when said 
element is cooling, said projections having ex 
tremities which the cam follower overrides to 
actuate Said switch, each closure of said switch 
starting said stoker and causing sufficient heat 
ing of Said element to cause said element to move 
in heating direction, each of said projections be 
ing SO formed that when moved in heating direc 
cion they engage said cam follower and cause 
opening of said switch for stopping said stoker, 
Said projections passing said cam follower pro 
gressively, each projection causing starting of 
the stoker and subsequent stopping of the stoker 
after a relatively small rise in combustion tem 
perature, and said projections being of progres 
sively varying circumferential extent. 
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CERTIFICATE OF CORRECTION. 

Patent No. 2, 209,298. July 23, l9 O. 
WILLIAM W. MARTENIS. 

It is hereby certified that error appears in the printed specification 
of the above numbered patent requiring correction as follows: Page 5, Sec 
ond column, line 63, claim 5, for the word "combination" read -- a combus 
tion--; and that the said Letters Patent should be read with this correc 
tion therein that the same may conform to the record of the case in the 
Patent Office. 
Signed and sealed this 22nd day of October, A. D. 1914.O. 

Henry Van Arsdale, 
(Seal) Acting Commissioner of Patents. 


