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UNITED STATES PATENT OFFICE 
2,393,680 

STOKER, CONTROL 

William W. Hallinan, Mendota, Ill. 
Application April 11, 1942, Serial No. 438,627 

14 Claims. (Cl. 110-101) 
The present invention relates to stoker con 

trols, and is particularly concerned with improved 
systems and devices for controlling the operation 
of coal stokers in such manner as to utilize the 
coal more efficiently and to reduce temperature 
overrun to a minimum. 
One of the objects of the invention is the pro 

vision of an improved controlling unit for con 
trolling and actuating the gears of the Coal feed 
and the supply of air for combustion, which is 
adapted to permit the independent adjustment of 
the limits of Operation of the air adjustment and 
coal feed adjustment, although both are actu 
ated by the same actuating device. 
Another object of the invention is the provision. 

of an improved controlling unit of the class de 
scribed, which is adapted to control the Supply 
of air for combustion and the ratchet type gear 
case for the coal feed in such manner as to per 
mit the provision of two definite rates of coal 
feed, one of which may be zero, and two definite 
rates of feed of air, both of which may be sepa 
rately and independently adjusted. 
Another object of the invention is the provision 

of an improved control system for stokers of the 
class described, in which the controlling mech 
anism for changing the air and coal feed is driven 
from the same motor which drives the combus 
tion blower and the coal feed, thereby eliminat 
ing the necessity for providing two separate mo 
tors or actuating devices. 
Another object of the invention is the provision 

of an improved stoker controlling unit of the 
class described, which is simple, sturdy, capable 
of being adjusted at any time, whether operat 
ing or not operating, and adapted to be used for 
a long period of time without any necessity for 
repair. 
Another object is the provision of an improved 

stoker controlling system which is adapted to 
eliminate the use of deep fuel beds and to regu 
late the coal feed and the air feed according to 
the steam pressure or bonnet temperature. 
Another object of the invention is the provision 

of an improved air conditioning and heating unit 
and controlling system which is adapted to elim 
inate the room temperature over-run above the 
thermostat setting that is commonly present in 
the stoker fired units of the prior art, thus con 
serving fuel and raising the overall efficiency of 
the heating unit to a maximum. - 
Another object of the invention is the provision 

of an improved heating system which is adapted 
to operate at a high rate of fuel and air feed when 

low a predetermined value and which is also 
adapted, as soon as the steam pressure or water 
temperature or bonnet temperature reaches such 
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value, to change the fuel feed and air supply in 
Such manner that air will continue to be supplied 
to burn up the excess fuel that has been forced 
into the fire pot on high feed, thus maintaining 
efficient combustion without excessive coal feed 
until the fuel previously supplied has been burned 
up and the fire bed is reduced to a minimum 
depth, unless the steam pressure, water temper 
ature, or bonnet temperature drops below the pre 
determined minimum again, in which case the 
stoker is fired at high coal and air feed. 
Another object of the invention is the provision 

of an improved stoker controlling system which 
is adapted to be controlled responsive to the tem 
perature outside the house in such manner that, 
the stoker may be operated on low coal and air 
feed at all times when the outside temperatures 
are moderate and high coal and air feed is not 
used at all until the outside temperature reaches 
a predetermined point, such as, for example 40 
degrees F. A. 

Another object of the invention is the provision 
of an improved controlling unit for stokers of 
the class described which is capable of being man 
ufactured at a much lower cost by virtue of the 
elimination of one of the motors of the type em 
ployed in my prior application, Serial No. 422,400, 
filed December 10, 1941, on Stoker controls, Pat 
ent No. 2,354,517, issued July 25, 1944. 
Another object of the invention is the provision 

of an improved air conditioning and heating unit 
and controlling system for it, by means of which 
the fuel feed may be cut off before the room ther 
mostat is Satisfied and the furnace operated at 
reduced combustion air supply, in order to con 
Sume all of the fuel previously forced into the 
burner, thus reducing the fuel bed depth to a 
minimum at this time or just about, the time 
when the thermostat will be satisfied for the pur 
pose of eliminating the regular-room tempera 
ture Overrun above the thermostat setting. 
The solid fuel burners of the prior art with 

which I am familiar operate with either a full 
fuel feed or a full air feed, or a combination of 
both, until the room thermostat is satisfied, thus 
causing an overrun of the thermostat setting and 
a stopping of the burner by the thermostat when 
there is a large fuel bed in the furnace. 
This large fuel bed produces smoke and wastes 

the fuel at this time because the combustion air 
is also shut off in the devices of the prior art, the bonnet temperature or steam pressure is be- 55 when the fuel feed is stopped, 
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Another object of the invention is the provision 

of an improved controlling System for stokers 
Which so controls the combustion that coke trees 
are fully consumed when a coking fuel is used. 
Another object of the invention is the provision 

of an improved stoker controlling system in which 
the same motor may be used for driving the air 
circulating blowers for the air which is dis 
charged into the space to be heated and for the 
air of combustion and in which the supply of air 
for combustion is not completely shut off, but 
may be merely reduced so that whenever the 
motor is operating, the fuel bed in the furnace 
is still provided with a reduced supply of air to 
reduce Smoking and to produce a more perfect 
combustion. 
The present application is related to my prior 

application, Serial No. 422,400, filed December 
10, 1941, for Stoker controls, Patent No. 2,554,517, 
issued July 25, 1944, in that the present applica 
tion discloses a structure capable of producing 
the same results, but for which it is only neces 
sary to provide one electric motor. 
The present application is also related to my 

prior application, Serial No. 346,763, filed July 
22, 1940, for Combined air conditioning and 
heating unit, Patent No. 2,323,034, issued June 
29, 1943. - 
Other objects and advantages of the invention 

Will be apparent from the following description 
and the accompanying drawings, in Which similar 
characters of reference indicate similar parts 
throughout the Several views. - 

Referring to the drawings: 
Fig. 1 is a diagrammatic elevational view of 

the stoker controlling unit shown in connection 
with a wiring diagram embodying the present 
improved System of Stoker control; 

Fig. 2 is a vertical Sectional view taken on 
the plane of the axis of shaft 42 of Fig. 1, look 
ing toward the left in the lower part of Fig. 1, 
showing the details of construction of the con 
trol unit; A. 

Fig. 3 is another vertical sectional view taken 
On the plane of the line 3-3 of Fig. 2, showing 
the mode of drive of the coal feed and its con 
nection to the devices which are adapted to 
change Over from low feed to high feed, or vice 
Versa; 

Fig. 4 is a fragmentary sectional view showing 
the coal feed cam in two of its positions; 

Fig. 5 is another fragmentary sectional view, 
being an enlargement of a part of Fig. 2, ShoW 
ing the details of construction of the clutch Which 
permits a positive actuating device to move the 
coal feed and air feed levers to high or low feed, 
although positive stops are also employed for ad 
justment of the range of high and low coal and 
air feed; 

Fig. 6 is a fragmentary vertical sectional view 
taken on the plane of the axis of shaft 200 of 
Fig. 2, showing the electromagnet supporting 
frame in two of its alternative positions; 

Fig. 7 is a similar fragmentary end view of the 
same frame in one of its positions; 

Fig. 8 is a top plan view of the control unit, 
With the coal and air feed levers broken off; 

Fig. 9 is a vertical sectional view taken on the 
plane of the line 9-9 of Fig. 2, showing details 
of construction of the electromagnet which is 
used to control coal and air feed; 

Fig. 10 is a fragmentary sectional view taken 
On the plane of the line O-O of Fig. 2, looking 
in the direction of the arrows; 

Fig. 11 is a sectional view taken on the plane 
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of the line f-f of Fig. 5, looking in the direc 
tion of the arrows; 

Fig. 12 is a fragmentary sectional view taken 
On the plane of the line f2-2 of Fig. 5, looking 
in the direction of the arrows; 

Fig. 13 is a fragmentary sectional view taken 
on the plane of the line 3-3 of Fig. 5, looking 
in the direction of the arrows; 

Fig. 14 is a sectional view taken on the line 
4-4 of Fig. 5, looking in the direction of the 
arrows; - - - - - 

Fig. 15 is a fragmentary sectional view, taken 
through. One of the adjustable stops for control 
ling the range of coal feed; 

Fig. 16 is a wiring diagram of a modified cir 
cuit for a controlling system in which the coal 
feed is also controlled responsive to the outside 
temperature, that is, the temperature outside of 
the house being heated. 
The present controlling devices and controlling 

System are adapted to be used in connection with 
the combined air conditioning and heating unit 
disclosed in my prior application, Ser. No. 346,763, 
filed July 22, 1940, Patent No. 2,323,034, issued 
June 29, 1943; and the present controls may be 
Substituted for those which are disclosed in that 
application. 
In some embodiments of the invention the 

Same driving motor may also be used for driving 
the blower which circulates the air through the 
bonnet of the furnace and for driving a pump 
which may circulate the water in a hot water 
System. 

In the embodiment which has been selected to 
illustrate the invention the latter actuating de 
vices have been omitted, and the motor is dis 
closed as actuating the blower for supplying the 
air of combustion and driving the gears which 
actuate the coal feed. 

Referring to Fig. 1, this is a diagrammatic 
view showing the improved controlling unit for 
the Stoker in connection with a wiring diagram. 
In this figure the driving motor is indicated by 
the numeral 10, and its shaft i? may project from 
both ends for purpose of driving a blower or im 
peller carried in a blower housing at one end and 
for driving the coal feed from the other end 
of the Shaft. 

For this purpose the shaft f carries a V pulley 
3 at its right end, which drives, a pulley f4 by 
means of a V belt 15, the pulley 4 being mounted 
On a driven shaft 6 extending into the gear 
housing 7. 
The gear housing 7 contains any standard 

form of Speed reduction gears connecting the 
shaft 6 with the driving feed screw of the screw 
Conveyor in the conveyor tube of the stoker. 
The Speed of operation of the feed screw is 

determined by the position of the shaft 9, which 
has the usual adjustments, as indicated, for per 
mitting the drive of the screw at a number of 
different Speeds from Zero, indicating no drive, 
to speed No. 4. 
This mechanism may be so adjusted that the 

controlling System can drive the screw at high 
feed or low feed, and the rate of speed is con 
trolled by the angular position of the shaft f9. 
The gear box. 7 is provided with the indicia 

0, , 2, 3, and 4, merely because it is the same 
gear box utilized in my prior application. The 
positions and stops of the coal feed are, however, 
located and indicated by the controlling unit 
00, of which the face plate 37 forms a part. 
The shaft f9 is adapted to be actuated by the 

crank arm 20, which is pivotally connected to a 
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connecting rod 22, and the connecting rod 22 
preferably consists of two strips of sheet metal 
22a and 22b joined together by means of a pair 
of screw bolts 22c which are threaded into the 
lever 22b and which pass through the slot 22d 
in the lever 22d. 
As the control unit OO is located somewhat in 

advance of the gear box. 7, there is an offset in 
the lever 22b at 22e so as to bring the Crank 
arm 20 into a plane located just outside the gear 
box . 
The connecting rod 22 is pivotally connected at 

its left end by means of a rivet 38 to a coal 
feed lever 27, further to be described. 
The blower housing 2 may have its inlet locat 

ed at 26, surrounding the shaft?, and the inlet 
26 may be connected to a pipe 27, open at its 
lower end 28, but adapted to be controlled by a 
butterfly air valve 29. The butterfly valve 29 is 
carried by a shaft 30, having a crank arm 3 
located outside the pipe 27, and the crank arm 
3i is pivotally connected at 32 to a connecting 
rod 33, comprising two sections slotted and se 
cured together by bolts 34 so that the connecting 
rod is of adjustable length. 
The connecting rod 33 has its opposite end piv 

otally connected by means of a rivet 35 to an air 
supply lever 26 (Fig. 10, further to be described), 
also actuated and controlled by the motor 0. 
In the present controlling unit the air and coal 

feed adjustments are controlled by means of an 
electromagnet 75, which is not visible in Fig. 1 
because it is located behind the face plate 37, but 
it is shown diagrammatically at 75 in the Wiring 
diagram at the top, 
One of the most important features of the in 

vention comprises the controlling unit, details of 
which are shown in Figs. 2 to 6, by means of 
which the ranges of movement of the coal feed 
control lever and the air feed control lever may 
be independently adjusted and independently 
controlled and by means of which the rates of 
feed of air and coal may be set for a predeter 
mined high feed and a predetermined low feed, 
and for complete cut-off of the coal feed. , 
The present controlling arrangements are 

adapted to be used not only for the air condi 
tioning and heating units shown in my prior 
application, above mentioned, but also for Stokers 
Which are installed in old furnaces, or boilers. 
When these controlling arrangements are used 

in old furnaces, the coal feed would not be com 
pletely cut off, but would be merely reduced from 
high feed to low feed, such as a No. 1 feed on 
OW. 
In other embodiments of the invention the coal 

feed may be completely cut off when the air feed 
is cut to a minimum. This may be accomplished 
by setting the lower range of movement of the 
coal feed controlling lever at Zero, a Zero coal 
feed indicating zero speed of the operating Screw, 
or no feed at all. 
The electromagnet T5 is an A. C. magnet. It 

is adapted when energized to hold the coal and 
air feed on low, which, as described above, may 
be either a zero coal feed or a No. 1, or other Set 
ting; but, as to air feed, there is always some air 
feed when the motor is operating. 
The air feed continues, at least in Some meas 

ure, whenever the motor is operating, because 
the blower is directly connected to the motor, 
and the butterfly valve 29 does not completely 
shut off the intake to the blower. 

Referring to Fig. 2, the details of construction 
of the controlling unit 00 and its relation to the 
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3 
driving mechanism of the stoker, which is in 
cluded in the housing T, are there shown in 
greater detail, - F. 

The shaft 6 is driven by the motor O at a 
Substantially continuous speed when the motor 
O is energized, and it is provided with a driving 
worm or screw 40, which meshes with a worm 
gear 4f rotatably mounted upon the shaft 42. 
The housing T has its rear wall 43 provided 

with a bore 44 for receiving the bearing 45 and 
with a counterbore 46 for receiving the ball bear 
ing unit 47. 
The housing T has a pair of forwardly pro 

jecting side walls 48, 49 and the top and bottom 
walls 50, 5?, and is provided with a pair of elon 
gated foot flanges 52, 53 (Fig. 1). The forward 
side of the housing 7 has a front wall 54, hav 
ing a circular aperture 55 in it, which is closed 
by a cover plate 56, secured in place by suitable 
screw bolts with a gasket 57 interposed between 
ground surfaces so that the housing may be filled 
With Semi-Solid lubricant, 
The worn gear 4f is provided with a cylindrical 

hub portion 58 (Figs. 2 and 3) and with a cylin 
drical but eccentrically located can 59 carried 
by the hub 58. A ratchet wheel 60 (Fig. 2 and 
Fig. 3), provided with teeth 6, has an elongated 
cylindrical hub 62 for receiving the shaft 42, 63 
indicates the bore of hub 62. 
The hub 62 is rotatably mounted in a bearing 

bushing 64 carried in a cylindrical bore 65 in the 
cover plate 56. The hub 62 projects from the 
bearing 64 with the shaft 42, and the hub 62 
is secured to the shaft by a through pin 66d, 
having a drive fit in the bores 66, 67, 68. This 
pin may be slightly tapered, and it secures the 
ratchet wheel 6 to the shaft 42. 

the Shaft 42 is the shaft which drives the coal 
feed mechanism, such as a feed screw (not 
shown). For example a gear or driving pulley 
for the feed screw may be mounted on the right 
end of shaft 42 in Fig. 2. This shaft is driven 
only through the intermediary of the ratchet 
wheel , since the Worm gear 4 rotates freely 
upon the shaft 42. The cover plate 56 supports at 
its lower side a stub shaft 69, the knurled end 

of which has a frictional fit in a cylindrical 
bore 7 of the cover plate 56. 
The stub shaft 69 is adapted to Support for 

pivotal movement an oscillating lever 72, which is 
actuated by the cam 59. The oscillating lever 
2 may comprise a relatively Wide metal mem 

ber having a can aperture 73 for receiving the 
off center cylindrical cam 59. 
The cam aperture 73 has the two oppositely 

disposed straight sides 74, T5, and these straight 
sides are spaced by an amount equal to the diam 
eter of the cylindrical cam 59. 
The partially cylindrical end walls 76, 77 of 

the cam aperture 3 may take any desirable 
shape, but they are spaced from each other Suf 
ficiently to provide a clearance between these 
end walls and the cylindrical can 59, as this 
can rotates eccentrically on the shaft 42. 
Thus the spacing between walls 76 and 77 must 

at least equal twice the radial distance from 
the center of the shaft 42 to the Outside of the 
can 59 at that point where the can Surface is 

70 
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farthest from the axis of the shaft 42. As the 
gear 4 rotates, the lever 2 is thus caused to 
oscillate back and forth in a clockwise and coun 
terclockwise direction on shaft 69. The end Sur 
face 78 of gear hub 58 serves as a thrust Surface 
for engaging the side of the Oscillating lever 72. 
At its upper end the oscillating lever 72 car 



4. 
ries a stub shaft 79, which has a pressed fit in a 
cylindrical bore 80 in the lever 72. The stub 
shaft 79 projects toward the left in Fig. 2 and 
has a pivotal fit in the cylindrical bore 8 of a 
pawl 82. A cotter pin 83 retains the pawl on the 
shaft. The pawl 82 is shown in Fig. 3, and it 
Comprises a lever having a bore 8 at one end 
and having a chisel-like tooth 84 extending lat 
erally downward from the other end. 
The tooth 84 has a radially extending end 

shoulder 85 and a beveled camming shoulder 86. 
The teeth 6 of the ratchet wheel have a radially 
extending shoulder 87 opposing the end shoulder 
85 of the pawl 82 and a beveled camming shoul 
der 88 which lifts the pawl 82 against the force 
of gravity when the pawl 82 is drawn toward the 
left over the ratchet wheel 60. 
The maximum range of movement of the Oscil 

lating lever 72 is shown in the dotted line posi 
tion in Fig. 4, as compared with the full line 
position in that figure; and during this maxi 
mum range of movement the pawl 82 may trav 
erse a space on the periphery of the ratchet wheel 
60 equivalent to four teeth when there are four 
positions of coal feed adjustment, excluding the 
zero feed. 
The bearing bushing 64 has a radially extend 

ing flange 90 provided with a cylindrical surface 
9 , which is rotatably received in a complemen 
tary aperture in a cam disc 92, The cam disc 
92 is shown in Fig. 3, and it has a partially 
cylindrical outer surface 93, which is suitably 
located so that it will pass under the tooth 84 of 
the pawl 82 and control the dropping of that 
tooth into the tooth spaces of the ratchet wheel 
66. Thus the cylindrical surface 93 is at a radius 
equal to or slightly larger than the outer radius 
of the teeth 6 on the ratchet wheel 60, and the 
length of this cylindrical surface 93 on the pe 
riphery of the cam 92 is sufficient to cover four 
teeth in the embodiment illustrated, which has 
four coal feed adjustments. 
In addition to the peripheral surface 93, the 

coai feed adjustment cam 92 has another toothed 
portion provided with teeth 95 for engaging the 
teeth S6 on a gear segment or partially toothed 
disc 97. Only sufficient gear teeth 95 and 96 need 
be provided on the members 92 and 97 to permit 
the rotative movement of the feed adjustment 
cann 92 to the extent described hereinafter. 
The gear segment 97 is fixedly secured to a 

shaft 98, which is rotatably mounted in the front 
56 of the housing, and which carries on its Outer 
end the hub 9 of lever 20 (Fig. 1), previously 
described. 
This hub f9 is provided with a pointer 99, 

which indicates the coal feed adjustment with 
respect to the numerals 0 to 4, inclusive, on the 
housing, but this indicia may be eliminated, 
since suitable indicia is now provided on the con 
trolling unit O.O. 
The operation of the coal feed adjustment, 

just described, is as follows: When the lever 20 is 
arranged in the position shown in Fig. at 0 coal 
feed adjustment, the gear segment 97 has ro 
tated the coal feed adjustment cam 92 to such 
a position that it masks or covers all of the four 
tooth spaces of the ratchet wheel 60 into which 
the tooth 84 of pawl 82 could otherwise drop by 
gravity. 
As a result of the interposition of the cylin 

drical surface 93 between the tooth Spaces of the 
ratchet wheel 60 and the pawl 82, the pawl 82 
merely slides back and forth on the Surface 93, 
as the motor 6 rotates the shaft 6 continuously, 
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and the can 59 oscillates the lever 72 with its 
pawl 82. - - 

When the coal feed adjustment lever 20 is 
moved until its pointer points to , this rotates 
the shaft 98 and the gear segment 97; by means 
of teeth 95 and teeth 96 the coal feed adjust 
ment can 93 is moved clockwise in Fig. 3 to such 
a position that one tooth space of the ratchet, 
wheel 60 is exposed for receiving the pawl 82. 
The members 20, 98, 97, and 93 are then held 

in fixed position or fixed adjustment, while the 
lever 72 oscillates as described before, through 
the same range of movement, carrying the paw 
82 with it. During three-fourths of its move 
ment the pawl 82 slides on a cylindrical surface 
93 and cannot drop into the teeth below it, but 
at the last portion of its movement toward the 
left (Fig. 3), pawl 82 is then permitted to drop 
into one of the tooth spaces of the ratchet 
wheel 68. 
During this remaining one-quarter of its move 

ment, the pawl 82 has its shoulder 85 engaging 
the shoulder 87 of one of the teeth 6 on the 
ratchet wheel 60, and it moves the coal feed 
ratchet, peripherally through a distance of one 
tooth, 
The shaft 42 is the One which drives the coal 

feed screw or other coal feeding mechanism, and 
thus when the coal feed adjustment is at No. 1, 
there is a minimum coal fed, step by step, equal 
to the amount which is brought about by rotation 
of the coal feed ratchet, a distance of one tooth 
for each oscillation of the lever 72, or for each 
rotation of the gear 4. 
This is the slowest rate of coal feed, the zero 

coal feed corresponding to no movement of the 
coal feed, 

In a similar way the coal feed adjustment may 
be made such that two teeth are engaged by the 
pawl in its oscillating movement, or three teeth, 
Or four teeth, 
The four toothed engagement of the pawl cor 

responds to a maximum coal feed. 
It will thus be observed that the coal feed may 

be adjusted while the device is operating by 
merely rotating the lever 20, which in turn is 
actuated by the lever 22. 
The stub shaft 79 has been provided with a cy 

lindrical extension fol (Fig.2), which is pivotally 
connected at one end to a link fo2. The link 
f02 carries at its other end a stub shaft 63, to 
which it is pivotally connected; and the stub 
shaft 03 is fixedly secured to the crank arm 04. 
The crank arm 04 is fixedly secured to the stub 
shaft 05, which is rotatably mounted in a bear 
ing bushing 06a, carried by the upper front 54 
of the housing 7. 
The purpose of this mechanism just described 

is to take off power from the gear housing of the 
coal feed, to actuate the controlling unit 60 
Without the necessity for employing another 
motor. 
As the stub shaft 79 is carried by the oscillat 

ing lever 72, it oscillates throughout an arc and 
moves the link fo2 back and forth and with it 
the crank lever f04 is caused to oscillate, oscillat 
ing the shaft 105. 
The control unit CO may be carried by the 

motor mounting plate fos, which is located on 
top of the gear housing 7 and below the motor 
10, to which part it is secured by suitable screw 

s 

bolts. The entire control unit is carried by plate 
106, through the intermediary of a face plate 
07, which has its upper attaching flange fo8 
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secured to the motor supporting plate 06 by 
Screw bolts O9. 
The face plate OT is provided with a centrally 

located aperture O for passing the end of a 
stub shaft. ff. 
a supporting plate 2 (Fig. 5), which has an 
aperture f3 for passing the reduced threaded 
end of the stub shaft if for receiving a nut 

4, which clamps the stub shaft to the plate 2. 
Plate f2 is fixedly secured to the back of the 

face plate to 7 by a pair of screw bolts i? 5 (Fig 
1), which pass through plate 07 and are threaded 
into plate 2. The face, plate of 97 is provided 
with a generally arcuate aperture 6, (Fig. 1) 
which is located on an arc determined by a 
radius taken from the center of the shaft ff. 
The arcuate aperture f6 does not have cylin 

drical walls, but has what appear to be scalloped 
walls, but which, in fact, are a plurality of cylin 
drical grooves formed in each of its side walls 
opposite to each other in such manner as to de 
fine portions of a socket for receiving the cylin 
drical portion of a button 8. 
Seven such partially defined sockets are pro 

vided in the arcuate aperture...f6, two being Oc 
cupied by the stop members 18 and 9 in Fig. 1, 
those unoccupied being indicated by the nul 
merals , , 2, 3, and 4, in inverse order. 
The structure of these stop members 8, 9 

is illustrated in Fig. 15, where the stop member 
8 is shown. This stop member 8, as previ 

ously stated, has a cylindrical portion f7. It 
also has a head 20 a with a cylindrical knurled 
surface. 
The stop member 8 has a cylindrical bore, 

f2 a passing axially through it and adapted to 
slidably receive the cylindrical shank 22a of 
an elongated rivet 23a. The rivet 23a passes 
through an arcuate aperture. 24a, which is 
formed on concentric curves, having as their 
center the axis of the shaft i? . 
The arcuate aperture 24a guides the shank 

122a of the rivet 23a as the stop is being shifted, 
and the rivet 23a has its head 125a engaging be 
hind the plate ff2. The stop member fi8 has a 
larger counterbore 26a at its outer end to pro 
vide an annular shoulder 27 a for engaging one 
end of a helical compression spring 128a. The 
other end of the helical spring engages the inner 
face of a washer 29a, which fits on the reduced 
cylindrical end 30a of the shank 22a and is se 
cured by the riveted portion 3 a. - - - - 
The spring 28a constantly urges the stop 

member 18 toward the head 125a of the rivet 
23a and holds the stop member in any one of 
the seven sockets previously described and shown 
in the face plate G7 in Fig. 1. 
Thus the stop members. 8, 9 may be located 

at any of the positions indicated in Fig. 1, or the 
tWo end positions, which have no indicia. These 
stop members define the range of coal feed ad 
justment, and the coal feed adjustment may be 
held at zero or may be extended between the stop 
members 8, 9, in any of the positions shown. 
As the normal operation of the device contem 

plates a low and a high coal feed adjustment, the 
stop members f 8, 9 will usually be farther 
than one Space apart; but it is possible to adjust 
the device so that it will be constantly kept on 
high coal feed or low coal feed or in intermediate 
feed. . . 

The face plate preferably has the Words 'Coal 
iFeed Adjustment' on it, above the arcuate: slot 

, 6; and it also has stop members 8, 9 to dis 

The stub shaft if f is carried by . 
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tinguish it from the air adjustment, which is at 
the bottom of the unit 00. 
The stub shaft f f l (Fig. 5) preferably has an 

enlarged cylindrical Shank 20, and it is clamped 
in place by the nut 4, which draws the annular 
shoulder 2 against the back of the plate 2. 
At its opposite end the stub shaft has a head 
22, and it rotatably supports a rectangular block 
23, having a centrally located cylindrical aper 

ture 24. 
The block 23 preferably has its corners cut 

of and slightly rounded, as indicated at 25 (Fig. 
2), and it rotatably supports a plurality of metal 

plates 26, 27, 28, each of which has a cylin 
drical aperture, all of the apertures being indi 
cated by the same numeral, 29. The aperture 
is of a suitable diameter so that the plates are 
rotatably mounted on the rounded corner por 
tions 25 of the metal block 23. 
There are a plurality of fiber washers made of 

suitable material, such as indurated fiber, carried 
by the rectangular block 23, and the fiber wash 
ers are indicated by the numerals 30, 3, 32, 
and 33. These Washers 30-33 may be cir 
cular in shape, and they are provided with a cen 
trally located squared aperture, all of these aper 
tures being indicated by the numeral 34 so that 
the Washers fit on the rectangular block 23 and 
rotate with it, whereas the plates rotate on the 
rectangular block, but are engaged by the Wash 
ers in the manner of a friction clutch. 
The Washer 33 is thicker than the Washers 

130-32, and it is provided with a cylindrical 
aperture 33d, which receives the cylindrical 
shank 2) of the stub shaft , in addition to 
a slot f35 for receiving a transverse pin 36, 
which passes through an aperture in the shaft. 
Pin 36 is positioned in an aperture in the shank 
20 and is located in the slot 35 in the washer 
33 to hold this washer against rotation and fixed 
with respect to the shaft. 
Thus the end washer 33 is keyed to the shaft 

by means of the pin 36 so that this washer does 
not rotate with the block 23. It differs in this 
action from the washers 30-132 because, while 
they are fixedly secured on the block 23, they 
may rotate with the block on the shaft . 
A spring washer 37 is interposed between the 

head 22 and the rear face of washer 33 so that 
all of the plates and fiber washers are placed 
under a predetermined resilient compression and 
kept in engagement with each other. 
The plate 27 comprises a rectangular steel 

plate, the longest dimension of which may ine 
two or three times its width. The plate 27, as 
previously described, is pivotally secured by 
means of a stud f38 riveted in the plate to a con 

The plate 27 may also be called 
a coal feed lever, and at a point suitably spaced 
from the center of the shaft if the plate 27 is 
provided with a stop member 39. 
This stop member may consist of a strip of 

metal bent at right angles So that one portion 
may form an attaching flange welded to lever 
27, and the other portion projects forwardly 
through the slot f6 in the face plate in position 
to engage the stops 8, 9. 
The relation of the coal feed lever 27 and its 

connection to the connecting rod 22 and the 
crank 2) are such that when the stop member 
f39 is located underneath one of the indicia, the 
crank 20 of the gear box is in a corresponding 
position of coal feed adjustment. 
The other plate 26 may be of similar construc 

tion, comprising-lasubstantially rectangular strip 



6 
of steel, which is pivotally secured by means of 
a rivet 35 to the connecting rod 33, which controls 
the butterfly air valve 29. 

In this case the lower end of the air feed lever 
26 has a projecting ear, which is bent at right 

angles, and indicated at 4 (Fig. 2). This ear 
forms a stop member, which projects through the 
arcuate slot 42 in the face plate in position to 
be engaged by the stop members 43, 44. 
The words “Air adjustment” appear on the face 

plate above the slot 42. If desired, suitable in 
dicia may also be included to show the degree of 
opening of the butterfly valve 29. 
The stop members 43 and 44 may be identical 

in construction. They are slidably mounted in 
a slot 45, located in the backwardly turned flange 
46 on the lower end of the face plate 37. 
The slot 45 extends over almost the full width 

of the face plate so that the arcuate slot 2 may 
be utilized to its fullest amount. The two stop 
members 43, 44 are similar in construction, and 
each comprises a knurled cylindrical thumb Screw 
47, having a smaller cylindrical threaded screw 

bolt, 8. 
The screw bolt 48 passes through the slot 45, 

in each case, and is threaded into the horizontal 
flange 49 of the stop member 43 or 44, as the 
case may be. The upwardly extending fange 50 
of each stop member is long enough to extend into 
the path of the stop f 4f carried by the air feed 
lever. Thus the stop members 43, 44 are adapt 
ed to define limits of movement of the air feed 
lever and to determine to what degree the air 
conduit 27 shall be shut off and to what degree it 
shall be opened at its maximum opening. 
The face plate OT is preferably provided with 

a Supporting frame for the controlling mecha 
nism, which may comprise a substantially rec 
tangular strip of sheet steel 5 (Fig. 8), having 
its front end 52 bent to form an attaching fange, 
which is secured to the face plate by a plurality 
of Screw bolts 53. 
At its rear end the frame plate 5 is bent at 

right angles and provided with a laterally ex 
tending portion, which has an aperture 55, serv 
ing as a bearing for a stub shaft 56. 
The controlling mechanism for the unit is 

10 

5 

20 

25 

30 

35 

40 

45 

preferably mounted in a frame or housing 57, 
which may take the form of an upwardly open 
box of sheet metal. The box or housing 57 has 
end walls 28, 59, and side walls 60, 64; and 
the end walls are used for its pivotal support on 
the controlling unit. 
Thus the end wall 59 has an aperture f 62 for 

receiving the stud bolt 56. The head of the stud 
bolt engages the inner side of the end wall 59, 
and a cotter pin 63 may pass through the stud 
bolt to act as a thrust bearing at its other end. 
The stud bolt 56 also preferably pivotally sup 
ports an actuating lever 64, which preferably 
comprises a relatively thick bar of steel or other 
Suitable metal, having an aperture for receiying 
the stud bolt 56. 
The actuating lever 64 has an engaging mem 

ber 65 secured to its upper end, and this engaging 
member may consist of a forwardly extending 
flange 66 and a depending flange 67. 
The actuating lever 64 is so connected to the 

driving mechanism in the gear housing that it is 
constantly oscillated back and forth on its pivotal 
Support, that is, the studbolt 56; and it is adapt 
ed to move the controlling mechanism under cer 
tain conditions when the engaging member 67 is 
in a predetermined position, 
The connection between the actuating lever 64 
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and the mechanism in the gear housing may cone 
sist of a shaft fo5, which projects from the gear 
housing, being rotatably mounted in the bearing 
06a in Fig. 2. Fixedly secured to the end of the 

shaft (5 there is a lever 68, which may be se 
cured to the shaft by a set screw 69. 
The lever 68 is pivotally connected to a pair 

of connecting links 70 by means of another stub 
shaft , having a head and a cotter pin. The 
pair of connecting links 70 are pivotally con 
nected to the actuating lever 64 (Fig. 2) by a 
stub shaft Ya, having a cotter pin at each end. 
In other words, the depending end of lever 68 
is pivotally connected to a link 70, which is piv 
otally connected to the lever 64 by stub shaft f T. 
The end wall 28 corresponds to the metal plate 

28, previously described, and has a square open 
ing for engaging the block 23. Thus the com 
plete housing f57 is pivotally supported on this 
end by means of the end wall 28 and the block 
f 23, since the block 23 is fixed on stub shaft fl. 
Of course, the stub shafts and 56 are co 

axial. Located in the housing 57 there is an 
electromagnet 75 consisting of a soft iron core 
76, carrying suitable insulated winding coils T. 

The core 6 passes through the coils T7 and is 
carried by a soft metal bracket f 18, which forms 
a continuation of the magnetic circuit. The 
bracket 8 has a vertical fange, which is fixedly 
Secured to a supporting spider 79 (Fig. 8), which 
in turn is carried by the upwardly extending 
flange f80 of a supporting bracket 8 d. 78a in 
dicates a sheet of fiber board insulation inter 
posed between the spider 78 and the bracket 8. 
The supporting bracket f8 is fixedly secured 

to the botton of the housing by bolts and nuts 
82, he magnet 5 is preferably arranged for 
energization by alternating current; and there 
fore it has its core or pole piece 76 split, and half 
of the pole piece is surrounded by a copper ring 
83 (Fig. 9), which causes such a lag in the 
changing flux that the armature is constantly held 
when the windings are energized, irrespective of 
the changing intensity of energization. 
The electromagnet 75 has an armature 84, 

comprising a member of soft iron, having a de 
pending portion adapted to be attracted to the 
pole piece 76. The armature f34 is movably 
mounted on the bracket 78, which comprises 
part of the magnetic circuit, as follows: 
The bracket 8 has a rearwardly extending 

flange 85, which terminates in a pair of narrow 
ears 86 (Fig. 8), one of which is at each side 
of the flange 85. The armature has a vertical 
flange 87 and a horizontal flange f88. The ver 
tical flange has a slot 89 at each side for receiv 
ing each ear 86. 
The slots and ears have suitable clearance to 

permit a limited pivotal movement, The ears 
86 have inwardly projecting lugs 90, which 
engage outside of a spring plate 9, which it 
Self has a slot at each end for receiving the ears 
86. The spring plate 9 may be bowed for 
Wardly from its ends to engage the vertical flange 
E. Of the armature and hold it on the flange 
The horizontally extending fange 88 of the 

armature comprises a narrow strip which en 
gages a vertically extending stud or stop mem 
ber 92 (Fig. 2) carried by the core frame 85 
to limit the movement of the armature flange 
87, away from the pole piece 76. 
The stud 92 also carries one end of the closed 

loop of a helical spring f 93, the other end of 
which is hooked about an upwardly projecting 



ear 94 (Fig. 8), which is located in an aperture 
95 in the armature 84. The spring 93 urges 

the armature into a position away from the pole 
piece f6 with the flange 88 engaging stop 92. 
The lower end of the armature may have riv 

eted to it a connecting pin 96 (Fig. 2), which 
serves as a connecting member for connecting 
the armature to a controlling plate, indicated in 
its entirety by the numeral 97. 
This controlling plate may consist of a piece 

of sheet metal, which has bearing ears 98, 99 
turned at right angles adjacent its lower side. 
The bearing ears 98, f 99 have apertures for re 
ceiving the rod or pintle 28, which passes 
through these bearing ears and through the side 
walls 6, 6 of the housing 5. 
Cotter pins 20 are located in the pintle 280 at 

each of its ends outside the housing. Thus the 
controlling plate 97 is mounted at its lower end 
for pivotal movement toward and away from the 
electromagnet. 
The pin 96 carried by armature 84 has a 

thrust washer 202 at its outer end, and the washer 
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engages a spiral spring 203, the other end of . 
which engages the controlling plate 97. Any 
suitable number of washers may be interposed 
between the spring 23 and the controlling plate 
f 97 or between the controlling plate 9 and the 
armature flange 87 so that the controlling plate 
is properly located to accomplish its purpose 
When the amature is in released position and 
in contracted position, 
The controlling plate in elevation is substan 

tially rectangular in shape, but is formed with 
a slot 204 extending into its upper edge midway 
between the sides. The upper flanges 205, 206 
On each side of the slot 204 are in different planes. 
This may be accomplished by making the con 

trolling plate of a plurality of plates welded to 
gether, as shown in Fig. 8, or the upwardly ex 
tending flanges 205, 206 may be bent so as to 
be offset from each other into different planes. 
The width of the slot 294 is sufficient to pass 
the depending flange 6 of the contacting mem 
ber 65. That is, the slot is wider in a horizontal 
direction than this flange 65. 
The flanges 205 and 209 (Fig. 8) are offset into 

different planes only sufficiently in relation to 
the thickness of the contacting flange 67 so that 
as the contacting flange 67 oscillates back and 
forth it must engage one or the other of the up 
Wardly extending flanges 205 or 296. In the con 
tracted position of the armature the flange 296 
is in the path of the oscillating lever 65. , 

In the released position of the armature the 
upwardly extending flange 225 is in the path of 
the contacting member 6 on the Oscillating 
lever 64. The Spring and pin connection 96, 
203 between the armature and the controlling 
plate 97 is for the purpose of eliminating chat 
ter, due to the use of alternating current, by 
means of a resilient connection between the air 
mature and the controlling plate. 
The operation of that portion of the mecha 

nism included in the controlling unit G9 is as 
follows: 

It has already been shown in connection with 
the description of the gear box mechanism that 
a source of power is taken off this gear box by 
means of the projecting shaft 85 so that the 
crank arm 68 and the connecting links f 
cause the actuating lever 64 to Oscillate back 
and forth through a predetermined arc at all 
times when the motor is operating. 
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The purpose of the controlling unit is to uti 

lize this motion and control it electrically so that 
it may be used to move the coal feed adjustment 
to high or low and the air feed adjustment to 
high or low, irrespective of the range of adjust 
ment. 
When the armature is released, the control 

plate f 97 moves away from the armature to such 
a position that the part f6 carried by the os 
cillating lever 64 strikes the upwardly extend 
ing flange 205, which is in the plane nearest to 
the electro-magnet. 
Then the oscillating lever 64 clears the flange 

206 in its oscillating movement, but engages the 
flange 205; and as a natural result the Oscillating 
lever pushes the flange 205 of the control plate 
in a counterclockwise direction in such manner 
as to pivot the entire box. 57 on its stub shafts 
if f and 56 to a maximum counterclockwise po 
sition. Thereafter the lever 64 continues to 
oscillate as long as the motor is energized and 
the gears are rotating in the coal feed box; but 
as long as the armature is deenergized the Oscil 
lating lever 64 causes no further movement of 
the control plate 97 because the only flange 205 
which it could engage has already been moved 
counterclockwise beyond the range of movement 
of the oscillating lever 64. 
In a similar way, when the airmature is ener 

gized, the control plate 97 is pivoted counter 
clockwise in Fig. 2 to Ward the electromagnet. 
The flange 205 is moved out of the plane of move 
ment of the flange f67 on oscillating lever 64, 
but the flange 206 is moved into the plane of 
movement of the flange 67 on the Oscillating 
lever 64. 
On the next movement of the Oscillating lever 

64 in a clockwise direction, looking at it from 
the front, the lever 64 will have its contacting 
member 65 engage the flange 206 of the control 
plate 97. This will pivot the entire box in a 
clockwise direction to its position of maximum 
clockwise movement. 
Thus the driving mechanism is adapted to move 

the housing 57 to either of two positions, which 
may correspond to maximum coal and air feed 
and minimum coal and air feed. 
The movement of the housing 57 into these 

maximum positions does not necessarily mean 
that the coal feed and air feed levers are moved 
to the same extent. The housing wall f28 is 
frictionally engaged between the fiber plates or 
discs 32, 33. 

Therefore, whenever the housing rotates it 
tends to move both of these discs. The disc 33 
is keyed to the stub shaft , with which it 
moves; but the disc 32 tends to move with the 
end wall 28 of the housing, with the following 
results. 
The disc 32 tends to rotate the plate 27 with 

it, which engages the disc 3, which tends to 
rotate the plate 26 with it. These coal and air 
feed levers 2 and 26 have their range of move 
ment determined by the stops 8, 9, and 43, 
44, respectively. 
Since the coal feed and the air feed levers are 

driven through the intermediary of friction discs 
like a clutch, these feed levers are moved until 
they engage the stops 8, 9 or 43, 44; and 
then they stop, each being independently con 
trolled by its stop members. 
Whenever a coal feed or air feed lever stops at 

any position, it does not hinder the housing 57 
from moving onward to its maximum counter 
clockwise or clockwise position. 
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Thus the coal and air feed are moved to any 

adjusted maximum coal and air feed when the 
electromagnet 75 is de-energized, and kept in 
that position as long as the magnet is de-ener 
gized. When the magnet is energized, the coal 
and air feed are moved to the adjusted minimum 
coal and air feed, and kept there as long as the 
magnet is energized. 

Referring now to Fig. 1, this diagram also in 
cludes a circuit diagram for controlling the elec 
tric motor 0, which drives the coal feed and 
the electromagnet 75. 
The present circuit is adapted to be energized 

by ordinary 110 volt 60 cycle A. C. lighting circuit 
28, and numerals 20, 2 indicate the Supply 

5 

() 

5 
conductors for energizing the present circuit. A 
double pole disconnect switch is shown at 22, 
interrupting the conductors 20, 2. 
The conductor 2 is connected to One of the 

contact arms 23 of a limit SWitch 24, which may 
consist of any thermostatically actuated Switch 
located, for example, in the bonnet of the fur 
nace. The other contact of the limit Switch is 
indicated by numeral 25. 26 indicates in its 
entirety an operating Switch which comprises a 
thermostatic switch member having a pair of Con 
tacts 27, 28, 
These may be thermostatic Switches arranged 

in the same housing and located to be actuated 
from heat derived from the temperature of the 
air in the bonnet of the furnace or adapted to be 
actuated at a predetermined steam pressure in 
the boiler by means of a pressure responsive bel 
lows located in the boiler or having a bulb in 
the boiler. 
In hot water systems these may be thernostati 

cally actuated switches 24, 26, which are ac 
tuated responsive to the temperature of the Water 
in the boiler. 
The operating switch 26 is arranged So that it 

closes on high bonnet temperature, and the limit 
switch 24 is so arranged that it opens On high 
temperature. The other contact 25 of limit 
switch 24 is connected by conductor 29 to one 
terminal of the primary 220 of a step-down trans 
former 22. 
The other terminal of the primary 220 is con 

nected by conductor 222 to conductor 20, which 
is the other side of the line. Thus the limit 
switch is arranged to operate at il0 volt energiza 
tion, and to open the entire energizing circuit 
when the temperature reaches a predetermined 
limit. 
The transformer 22 has a secondary 223, 

which provides current at a lower potential for 
control of relays and the like, and one terminal 
of the secondary 223 is connected by conductor 
224 to the coils of a relay 225. The other end of 
the coils of the relay 225 is connected by con 
ductor 226 to a conductor 227. 
The time switch is indicated in its entirety at 

228, one contact 229 being connected to conductor 
22, and the other contact 230 being connected 
to conductor 23, which leads to the other termi 
nal of the secondary 223. This time switch 228 
is controlled by a synchronous clock 238. Thus 
the time Switch 228 controls the relay 225. 
A synchronous electric clock motor 238 is in 

dicated in the upper part of the circuit by a circle 
and by the numeral 238, and it has its terminals 
connected to two conductors 232, 233. The motor 
238 is a 110 volt A. C. motor, and conductor 232 
is connected to one side of the line by being Con 
nected to the line conductor 29. The other con 
ductor 233 is connected to the conductor 222. 
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Thus the synchronous clock motor is constantly 

connected to the 110 volt energizing circuit, 
through the limit SWitch. 
The relay 225 controls a pair of contacts 234, 

235, and the contact 235 is connected by the 
conductor 236 to the contact 27 of the operating 
switch. The contact 234 of the relay is connected 
by the conductor 237 to the conductor 29. 
The conductor 236 has a branch 239 extending 

to the terminal of the motor 9, and the conduc 
tor 222 has a branch 240 extending to the ter 
minal of the motor i0. By tracing this circuit 
it will be noted that the motor 0 is controlled 
by the contacts 234, 235 of the relay 225. The 
contact 27 of the operating switch 26 is con 
nected to the conductor 236. The contact 28 of 
the operating switch 26 is connected by the con 
ductor 24fd to the electromagnet 75, which forms 
a part of the control unit 00. The other ter 
minal of the electromagnet 5 is connected to 
the conductor 222. 
Thus it will be seen that the operating switch. 

26, which closes on high bonnet temperature, 
is in series with the electromagnet 75 So that 
whenever this operating switch is closed or the 
bonnet reaches a predetermined temperature, the 
electromagnet 75 is energized. The effect of 
this energization is to draw the control plate 97 
over toward the magnet by means of armature 
84 (Fig. 2) to the position of Fig. 2, and the 
reciprocating actuating member 64 will then 
strike the upwardly extending flange 206 and 
move the housing 57 from the full line position 
of Fig. 6 to the dotted line position at the right. 
That is, the housing moves over to the minimum 
air feed and minimum coal feed position, carrying 
with it the air feed and coal feed levers. 
The stoker motor O is in the 110 volt A. C. 

circuit by reason of its connection through con 
ductor 249 to conductor 222 to power line Con 
ductor 20. On the other terminal the motor 
is connected to conductor 239, conductor 236, re 
lay contacts 234, 235, 237, and 29, limit switch 
24, line conductor 2 . Thus the motor O is 
controlled by the limit switch 24 and by the 
relay 225. 
The conductor 227 extends to one of the con 

tacts 24 of a room thermostat 242, the other 
contact arm being 243. Contact arm 243 is con 
nected to conductor 23. Room thermostat 242 
is thus connected in parallel with the time Switch 
228, and the room thermostat 242 also controls 
the relay 225. The room thermostat 242 is so 
arranged that it opens the circuit on being heated 
to a predetermined point and closes the circuit 
on being cooled to a predetermined point. 
Thus the motor may be operated either by the 

room thermostat 242 or the time switch 228, 
which is actuated by Synchronous electric clock 
238. The Synchronous clock and time switch act 
as a pilot circuit for turning on the coal feed and 
air feed periodically at intervals which are Sufi 
ciently short to insure the maintenance of a fire. 
The pilot cannot, however, turn on the coal 

and air feed when the limit switch is open be 
cause the Synchronous clock 238 is in series with 
the limit Switch 24, and the limit switch is open 
when the furnace is already too hot and needs 
no pilot firing. 
The Operation of the control System and the 

mechanism is as follows: There are three general 
types of heating plants in which the present con 
trol System may be used. When the heating plant 
is a hot air furnace, the limit switch 24 and 
the Operating Switch 26 would be thermostatical 
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ly actuated Switch members, including any stand 
ard type of thermostat. 
These switches 24 and 26 would be disposed 

in the bonnet of the furnace, and would be actu 
ated when the bonnet reaches the proper tem 
peratures. 
When the heating plant comprises a steam or 

vapor installation, the limit switch 2 4 and op 
erating Switch 26 may be actuated by pressure 
responsive devices which correspond to the pres 
sure in the boiler, and these devices would have 
their pressure responsive bellows or a bulb con 
nected to the bellows located inside the boiler. 
When the system is a hot water system, the 

switches2.f4 and 2.6 would be actuated respon 
sive to the temperature of the water in the sys 
ten at the boiler. They would comprise thermo 
Statically-actuated switches, with the thermostat 
located to be heated from the water of the boiler. 
The System is illustrated with the coal feed 

On low feed in Fig. 1. The control switch 22 
should, of course, be closed in order to energize 
the electrical system. Suppose, for example, the 
installation is being used on a steam boiler. The 
Operating Switch 26 will be set to cut the coal 
and air feeds from high to low when the steam 
preSSure reaches, for example, three pounds on 
an installation designed to operate from zero to 
five pounds, 
The contacts 217, 28 of the operating switch 

26 are closed because the steam pressure has 
reached three pounds, as the apparatus is illus 
trated in Fig. 1. This has energized the electro 
magnet 75 and moved the control plate 97 
toward the electromagnet 75 so that the oscil 
lating lever 64 has pulled the housing 57 to 
ward the right to the dotted line position of Fig. 
6, placing the device on low coal feed and low air 
adjustment. 

It happens that the low coal feed has been set 
at Zero, which means that no coal is being fed at 
all. If desired, the low coal feed may be made in 
any of the various adjustments indicated on the 
coal feed adjustment, and the zero coal feed would 
probably only be used in warm weather, while 
in colder weather the low coal feed might be 
raised to , so as to maintain a better fire all of 
the time except when the limit switch is open. 
Suppose, under these conditions, the room ther 

nostat 242 shows a demand for heat in that it is 
closed because it has cooled; and suppose the 
limit Switch 214, which is set at five pounds steam 
preSSure, is closed, as it would be if the boiler had 
not reached a pressure exceeding this predeter 
mined maximum value. 
The room thermostat switch 242 closes at a 

predetermined temperature, and then we say it 
is demanding heat. Under these conditions the 
relay coil 225 would be energized, and the con 
tacts 234, 235 closed, to energize the motor O 
and the electromagnet 75, if the operating switch 
26 is closed. The operating switch 26, of course, 
closes on high bonnet temperature. t 

If the steam pressure is below three pounds, 
the Operating switch 216 will be open, and when 
the motor O is energized, causing the coal feed 
to commence, the reciprocating lever 64 will 
Constantly oscillate back and forth. The elec 
tromagnet 5 will be de-energized because the 
operating Switch 26 is open, and the control 
plate 97 (Fig. 2) will take a position farthest 
from the electromagnet 75. 
The lever 64 will have its depending flange 

6 engage the upwardly extending flange 205 
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line position of Fig. 6 to the full line position. 
In other Words, this will move the coal feed stop 
39 over to position 4, and the air adjustment 

lever 26 with its bent extension 4 to the right 
end of the air adjustment slot. The coal feed 
Will be placed on high coal feed, and the air 
adjustment will be opened to maximum opening. 
If, under the same conditions, the steam pressure 
in the boiler has already reached three pounds 
and the room thermostat demands heat, the 
Operating Switch 26 will be closed and the elec 
tromagnet S Will be energized. 
Then the control plate 97 will be at its mini 

mum distance from the electromagnet f 75, and 
the housing 57 will remain in the dotted line 
position of Fig. 6 because the plate 97 is not in 
position to have the flange 205 engaged by the 
oscillating lever 64. Instead, the lever 64 has 
its flange 67 engaging the arm 206. 
Then the demand of heat by the room thermo 

Stat Will merely energize the motor is through 
the relay 225, and coal will be fed at low feed to 
provide an increased amount of steam or vapor 
preSSure until the Vapor pressure reaches maxi 
nun, when the limit switch Will open and stop 
the motor from feeding coal or air. 
Sometimes after Such a cycle of operation as 

previously described, where the operating switch 
is open because the steam pressure is below three 
pounds, the Steam pressure will continue to rise 
to, for example, four pounds, and sometimes to 
five pounds. This is due to the extra amount 
of coal which was put into the furnace during 
the previous cycle, before the limit of three 
pounds pressure was reached. 
This amount of pressure over-run will vary, 

depending upon the length of time that the stoker 
has been off and depending upon how cold the 
furnace is and how cold the temperature is, and 
how low the temperature is in the house to be 
heated. For instance, if the stoker had been 
off all night, the plant would be cold, thus taking 
longer to build up three pounds. If it takes longer 
to build up three pounds pressure, the stoker 
Would operate a longer time on high, due to this 
condition; and it would naturally build up a larger 
Supply of coal in the furnace before the three 
pound pressure was reached. . 
Thus it would follow that, with a greater 

amount of coal in the furnace when the stoker 
was cut from high to low feed, plus the coal 
which may be continued to feed into the furnace 
on the low setting, the furnace might reach the 
five pound setting on the limit switch. 

If this should happen, the limit switch 24 
would open and stop the stoker until the steam 
pressure dropped to, for example, four pounds, 
when the stoker would restart; and then it Would 
naturally be operating on the low coal feed and 
low air feed setting, because We have aSSumed a 
condition existing at the time the stoker was cut 
from high to low feed. 

Ordinarily during the day the limit Switch Set 
ting Will never be reached because the Stoker 
will be cut from high to low feed with a small 
enough fire or fuel bed to keep the steam pressure 
at approximately three to four pounds. 

I have found that in most cases the stoker is 
invariably stopped by the room thermostat being 
satisfied after the stoker has been operating on low settings for a long enough period of time to 
have the fuel or fire bed very low. Thus a saving 
of from eighteen to thirty-three and one-third 
percent in fuel is accomplished, and at the same 

and move the control housing 57 from the dotted 75 time the room thermostat is not overrun, as is 
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the case with the standard stoker devices of the 
prior-art. 

In the prior art devices, the feeds must be high 
enough to bring up the temperature and to main 
stain the load during the coldest weather; but 
this inevitably brings about a temperature over 
-run at the room thermostat with the devices of 
the prior art. 
As distinguished from this, I have found that 

the present system will maintain the room tem 
perature of my Stoker fired system so uniform 
that it does not vary. One-half degree F. during 
a twenty-four hour period of operation, while 
'the outside temperature drops from 44 degrees F. 
to 12 degrees F. below zero. 

Referring now to Fig. 16, this is a modified 
wiring diagram, which is in every respect the 
same as the diagram of Fig. 1, except that the 
operating Switch circuit includes an outside, ten 
perature control, which is connected in parallel 
with the operating switch;27, 28. This outside 
switch is indicated by the numeral .250. This 
outside switch may consist of a thermostatic 
Switch having contacts 25, 252 in series with 
*the operating switch26 and electromagnet 5. 

The outside temperature control switch 250 
opens When it is, cooled and is set at about 40 
degrees F. It is adapted to make the control of 
the furnace or boiler, by the: operating switch;26 
subject to the temperature outside the house, so : 
that low coal feed and air feed adjustment are 
not used except when it is quite warm on the 
outside of the building. 
The purpose of the outside switch 250 is to fire 

the stoker at full rate when the temperature is : 
below forty degrees F. The switch 250 opens at 
this low temperature, and must be in:parallelso 
'that either the opening of this: switch or the op 
erating Switch will control the change of the feed 
from low to high. A closed circuit is required in 
ithe circuit on the: electromagnet 5 to put the 
feed on low. 
The outside temperature control switch 250 is a 

'llseful adjunct for , cold weather, as it tends to 
"make the application of low coal feed subject to 
the existence of warm weather outside of the 
thouse. 

One of the new results; accomplished by the 
present System is that temperaturecoverruns are 
3eliminated because the: green coaliforced in on 
the highfire is substantially all burned up just 
'before the thermostatis satisfied on the low 
firing. "Suppose, for example, the stoker has been 
cut to low feed and the steam pressure drops...one 

5 pound, but the temperature setting of the room - 5 
thermostat has not been reached. Then the con 
tacts of the operating switch 216 will open and 
the electromagnet will release: the control plate 
if 97, and the control unithousing will be moved 
over counterclockwise to the full line-position of . 
Fig.6 to the high feed coal and air adjustment, 
Where they will remain until the three-pound pres 
sure has again been reached. 
iAt this point the operating switch '2?6, will 

*again close, and operate; the electromagnet 15 to 
Set the coal and air-feedonilow.until the pressure 
has dropped again to about one pound. 
Thus the stoker is ordinarily operated between 

three-and-one pound pressure at all-times: except 
in the case of the cold: boiler at thes start, in 
which case, the high...or five pound limit. setting 
might be reached. - 
When the system is: installed in a hot-air fur 

anace, the limit: switch24 would comprise ather 
cnostatic: Switch, having a setting of, for example, 75 
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350 degrees F. The operating, switch; 26 in the 
plenum chamber Would beathermostatic Switch, 
:having a setting of, for example, 150 degrees F. 

s 
This Would mean that if the temperature: exceeds 
:150 degrees F., the coal and air feed would be 
moved over to low adjustment. If the tempera 
ture decreased below 150 degrees.F., the coal and 
air feed adjustment would be moved over to high 

:0 
feed adjustment. 

I desire: it to be understood that the tempera 
tures which are used as examples in this descrip 
tion are merely for the purpose of illustration, 

... and the present device may be arranged to rop 
cerate at any temperatures suitable: for stoker fired 
heating plants. 
The advantages. Of the present System as com 

pared with my prior application are that only one 
motor is required, and the elimination of the 

:20 
control motor utilized in my prior invention great 
ly decreases the cost of the installation. Fewer 
Operating, switches and circuits are required, and 
the System has been: simplified over.my, prior in 

- Vention. 

25 
The advantages of the system which are also 

present in my prior device may then be sum 
imarized as follows: 

1. Temperature overruns in the room to be 
heated are substantially eliminated, and the tem 
perature is maintained within one-half-degree of 
the room thermostat setting. 

2. There is a substantial-saving of from eighteen 
to thirty-three and one-third percent of fuelbe 
cause the green fuel that is forced in on high 
'feed is fully burned up afterward. On low feed. 

3. LeSS electric current is consumed, as the 
coal feed and air feed require less power when 
they are: Operated at low feed, as in the devices 
of the prior art. 

40. 
4. Coke trees or large shafts of coke are elimi 

nated, ; due to the cutting of the coal feed from 
high to low, during which low feed they are con 
-Sumed. 

5. The hard clinkers, which usually form in the 
devices of the prior art over the burner and around 

3 the retort, are broken up and moved over to the 
Side or top of the fire, because such clinkers as are 
formed. On high, feed are broken up by the con 
tinuance of the feed of fuel on low, and there is 

5 5 

no opportunity for the clinkers...to, cool and settle 
down. Over the burner, as they do, in the devices 
of the prior art, where coal is fed at high feed 
and then completely cut off. 

6. The Stoker retort will last indefinitely, or its 
life-will, in any event, be greatly increased be 
cause when the burner is stopped there is no large 
hot mass directly over and around the retort. 

60 

The coal fired in the retort and above it has been 
broken up into Small pieces and cooled when op 
erating on low feed, and the continuance of the 
flow of the cooling air has also served to keep the 
retort cool. 

7. The present control unit permits the inde 
pendent setting of high air feed and low air feed, 
and high coal feed and low coal feed, so that the 
system is flexible and adaptable to all kinds of 
temperature Conditions, and all kinds of heating 
plants. 
While I have illustrated a preferred embodi 

ment of my invention, many modifications may 
70 be made without.departing from the spirit of the 

invention, and I do not wish to be limited to the 
precise details of construction set forth, but de 
-sire: to avail, myself of all changes within the 
: scope of the appended claims. 

Having thus described my invention, what I 
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claim as new and desire to secure by Letters 
Patent of the United States, is: 

1. In a controlling unit for coal stokers, the 
Combination of an electric driving motor with a 
power takeoff from said electric motor and a con 
trolling unit for controlling coal feed adjust 
ment, Said controlling unit having a movably 
mounted electric control magnet adapted to 
Oscillate between a maximum and a minimum 
Coal feed adjustment, a member having a pair of 
thrust surfaces controlled by said magnet, and 
means actuated by said power takeoff and selec 
tively engageable with one or the other thrust 
Surfaces of said member for moving said control 
magnet to either a maximum or minimum coal 
feed adjustment, depending upon the position of 
Said magnet control member, and coal feed regu 
lating means controlled by the maximum or min 
inun coal feed adjustment of said magnet. 

2. In a controlling unit for coal stokers, the 
combination of an electric driving motor with a 
power takeoff from said electric motor and a 
controlling unit for controlling coal feed adjust 
ment, said controlling unit having a movably 
mounted electric control magnet adapted to 
OScillate between a maximum and a minimum 
coal feed adjustment, a member having a pair of 
thrust Surfaces controlled by said magnet, means 
actuated by Said power takeoff and selectively 
engageable. With one or the other thrust surfaces 
of Said member for moving said control magnet 
to either a maximum or minimum coal feed ad 
justment, depending upon the position of said 
"magnet control member, coal feed regulating 
means controlled by the maximum or minimum 
Coal feed adjustment of said magnet, a friction 
clutch interposed between said coal feed regulat 
ing means and said magnet, and adjustable stop 
means to be engaged by said coal feed regulating 
means whereby one of the limits of motion of 
said coal feed regulating means may be deter 
mined by Said stop means, said clutch permitting 
the full oscillating movement of said magnet. 

3. In a controlling unit for coal stokers, the 
combination of an electric driving motor with a 
power takeoff from said electric motor and a 
controlling unit for controlling coal feed adjust 
ment, said controlling unit having a movably 
mounted electric control magnet adapted to 
OSCillate between a maximum and a minimum 
coal feed adjustment, a member having a pair of 
thrust Surfaces controlled by said magnet, means 
actuated by said power takeoff and selectively 
engageable With One or the other thrust surfaces 
of Said member for moving said control magnet 
to either a maximum or minimum coal feed ad 
justment, depending upon the position of said 
magnet control member, and air feed regulating 
means controlled by the movement of said mag 
net. 

4. In a stoker controlling System, the combina 
tion of a coal feeding member, with a coal feed 
motor, selective speed driving means interposed 
between said coal feeding member and the drive 
shaft of said motor, a coal feed adjustment mem 
ber adapted to change the adjustment of said 
means to provide coal feeds of predetermined 
amount, a coal feed controlling unit having a pair 
of adjustable stops, an operating switch Subject 
to conditions produced at a heater, and an elec 
tromagnet controlled by said operating switch, 
an armature for said electromagnet, said arma 
ture having an engaging part, an Oscillating 
member driven by said motor, said part engaging 
one side of said Oscillating member when the 
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electromagnet is energized and engaging the 
other side of said oscillating member when the 
electromagnet is de-energized, said electromagnet 
and armature being movably mounted for move 
ment by Said oscillating member, and drive means 
between said electromagnet and said coal feed 
adjustment member for moving said coal feed ad 
justinent member from one to the other of said 
Stops to provide high or low coal feed. 

5. In a Stoker controlling system, the combina 
tion of a coal feed with a motor and variable 
Speed means for driving said coal feed, a com 
bustion air blower, and an air valve for control 
ling the amount of air supplied by said blower, 
Said blower being driven by said motor, a coal 
and air feed control unit having two adjustable 
stops for coal feed and two adjustable stops for 
air feed, and a feed adjustment unit adapted to 
be driven by said motor to either of two positions 
of high or low feed determined by the adjust 
ment of said coal and air feed stops, 

6. In a controlling unit for coal stokers, the 
combination of an electric driving motor with a 
power takeoff from said electric motor and a con 
trolling unit for controlling coal feed adjustment, 
Said controlling unit having a movably mounted 
electric control magnet adapted to oscillate be 
tWeen a maximum and a minimum coal feed ad 
justment, a member having a pair of thrust sur 
faces controlled by said magnet, means actuated 
by Said power takeoff and Selectively engageable 
With one or the other thrust Surfaces of said 
Ineber for moving said control magnet to either 
a maximum or minimum coal feed adjustment, 
depending upon the position of said magnet con 
trol member, and air feed regulating means con 
trolled by the movement of said magnet, a fric 
tion clutch interposed between said feed regu 
lating means and said magnet, and an adjustable 
stop member located to be engaged by said air 
feed regulating means whereby one of the limits 
of the range of air feed may be determined by 
the location of said stop member, said clutch 
permitting said magnet to OScillate through its 
full range of movement, 

7. In a controlling System for solid fielburn 
ers, the combination of an electric drive notor 
With a Speed reduction gear System having a ne 
chanical power take-off on said gear system, coal 
feed and air feed means adapted to be driven by 
said motor, and having means for changing the 
rate of coal feed and the rate of air feed, said 
power takeoff being operatively connected to the 
coal feed and air feed adjusting means to move 
the coal feed or air feed to high or low positions, 
electromagnetically actuated connecting means 
between Said power take-off and the coal feed 
and air feed means, and thermostatic means coin 
trolled responsive to the production of heat for 
Controlling the energization of said electronag 
netically actuated connecting means and the po 
'sition of its connecting means in moving the coal 
feed or air feed to high or low position. 

8. In a controlling system for solid fuel burn 
ers, the combination of an electric drive notor 
With a speed reduction gear system having a me 
chanical power take-off on said gear system. coal 
feed and air feed means adapted to be driven hy 
said motor, and having means for changing the 
rate of coal feed and the rate of air feed, said 
power take-off being Operatively connected to the 
coal feed and air feed adjusting means to move 
the coal feed or air feed to high or low positions, 
electromagnetically actuated connecting means 
between said power take-off and the coal feed 
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and air feed adjusting means, and thermostatic 
means controlled responsive to the production 
of heat for controlling the energization of Said 
electromagnetically actuated connecting means 
in moving the coal feed or air feed to high or 
low position, and clutch means interposed be 
tween said coal feed and said power take-off, and 
an adjustable stop determining one of the limits 
of motion of the coal feed adjustment whereby 
the coal feed adjustment may be predetermined 
by locating Said adjustable stop at one of its lim 
its without affecting the operation of the power 
take-off, the clutch permitting slipping after the 
coal feed adjustment has engaged said stop. 

9. In , an air feed adjustment controlling unit 
for furnaces, the combination of a support, an 
electromagnet movably mounted on said support, 
air feed controlling means actuated by move 
ment of Said electromagnet for regulating the 
amount of air feed to the furnace, a driving mo 
tor, a power take-off from said driving motor 
having an oscillating member, an armature mov 
ably mounted with respect to said electromag 
net, a part carried by said armature and having 
offset shoulders facing in opposite directions, to 
be engaged by said oscillating member to move 
the armature and electromagnet in one direc 
tion to regulate the air feed when the electro 
magnet is energized and to move the electromag 
net and armature in the other direction When 
the electromagnet is de-energized. 

10. In a fuel feed adjustment controlling unit 
for furnaces, the combination of a support, all 
electromagnet movable mounted on said Support, 
a fuel feed controlling means actuated by the 
movement of Said electromagnet for regulating 
the amount of fuel feed to the furnace, a driv 
ing motor, a power take-off from said driving 
motor having an oscillating member, an arma 
ture movably mounted with respect to said electro 
magnet, a part carried by said armature and hav 
ing a pair of Offset shoulders alternately engage 
able with the oscillating member upon energiza 
tion or deemergization of the electromagnet, 
whereby the fuel feed controlling means may be 
moved in one direction or the other, depending 
upon the energization of the magnet. 

11. In an air feed adjustment controlling unit, 
for coal stokers, the combination of a driving 
motor with an air pressure-creating unit, throt 
tling means for controlling the flow of air through 
Said latter unit, an oscillating member driven 
by said driving motor, a controlling member for 
controlling the position of said throttling means, 
said controlling member comprising an air feed 
adjustment lever, a selective lever adapted to be 
engaged in one position by the oscillating mem 
ber to be moved in one direction and in another 
position to be moved in the opposite direction 
for actuating the air feed adjustment lever, slip 
ping clutch means operatively connected to said 
selective means and said air feed adjustment 
lever, and an adjustable stop for said air feed 
adjustment lever for determining one of its lim 
its of motion whereby the movement of the air 
feed adjustment lever to one of its positions may 
be controlled by said stop, the clutch permitting 
slipping and permitting the oscillating member 
to continue its full range of movement after the 
air feed adjustment lever has engaged its said 
stop. 

12. In a coal feed system for Stokers, the com 
bination of a support with a driving motor, coal 
feeding means for said stoker and operative con 
nections between said driving motor and said 
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coal feeding means, whereby said coal feeding 
means may be driven at higher or lower rates of 
feed, a coal feed adjustment lever actuated by 
said operative connections and adapted to regu 
late the rate of coal feeding by movement of 
said coal feed adjustment lever, an oscillating 
member, a power take-off from said driving mo 
tor for driving Said oscillating member through 
a constant amplitude, a selective member mount 
ed for Oscillating movement and adapted to drive 
said coal feeding adjustment lever to high or low 
coal feed position, a slipping clutch operatively 
connected to Said Selective member and Said coal 
feed adjustment lever, said selective member 
being adapted to be positioned to engage one side 
or the other of said oscillating member whereby 
Said selective member is driven to high or low coal 
feed adjustment position through a constant 
amplitude while the coal feed adjustment lever 
may move only a predetermined amount, the 
clutch slipping after the coal feed adjustment 
lever reaches the limit of its amplitude. 

13. In a coal feed System for stokers, the com 
bination of a support With a driving motor, coal 
feeding means for said stoker and Operative con 
nections between said driving motor and Said 
coal feeding means, whereby said coal feeding 
means may be driven at higher or lower rates of 
feed, a coal feed adjustment lever connected to 
said operative means and adapted to regulate the 
rate of coal feeding by movement of Said coal 
feed adjustment lever, an Oscillating member, 2. 
power take-off from said driving motor for driv 
ing said oscillating member through a constant 
amplitude, a selective member mounted for OS 
cillating movement and adapted to drive Said coal 
feeding adjustment lever to high or low coal feed 
position, a slipping clutch operatively connected 
to said selective member and said coal feed ad 
justment lever, said selective member being 
adapted to be positioned to engage one side or 
the other of said oscillating member whereby 
said Selective member is driven to high or OW 
coal feed adjustment position through a con 
stant amplitude While the coal feed adjustment 
lever may move only a predetermined amount, 
the clutch slipping after the coal feed adjust 
ment lever reaches the limit of its amplitude, and 
an adjustable stop member for engaging said coal 
feed adjustment lever and determining one of 
its limits of motion, Whereby the amount of coal 
feed may be adjusted by merely adjusting said 
Stop member. 

14. In a Stoker controlling system, the com 
bination of a coal feeding member with a coal 
feed motor, selective speed driving means inter 
posed between Said coal feeding member and the 
drive shaft of said motor, a coal feed adjustment 
member adapted to change the adjustment of 
said means to provide coal feeds of predeter 
mined amount, a coal feed controlling unit hav 
ing a pair of adjustable stops, an operating switch 
subject to conditions produced at a heater, and 
an electromagnet controlled by said Operating 
Switch, said drive means comprising a friction 
clutch operatively connected to said movable 
electromagnet and said coal feed adjustment, 
member, whereby the adjustment of the stops 
may be made independent of the amount of 
movement of the electromagnet, for moving said 
coal feed adjustment member from one to the 
other of said stops to provide high or low coal 
feed. 

WILLIAM W. HALLINAN. 


