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to all whom it may concern: 
Be it known that I, Edson C. CovERT, a 

citizen of the tnited States, and resident of 
Avalon, in the county of Allegheny and 
State of Pennsylvania, have invented a new 
and useful Improvement in Apparatus for 
feeling Pulverized Fuel; and I do hereby 
declai', the following to be a full, clear, and 
exati, 'lescription thereof. 

invention relates to apparatus for 
feeding pulverized fuel. s 
The object of my invention is to provide 

an efficient and simple means of Supplying 
fuel and air in the proper proportion that 
the mixture will be uniform to the suction 
side of a fan or circulating medium and to 
provide means for the delivery of said fuel 
and air mixture to a single furnace with a 
number of burners or to a number of fur 
naces, thereby dispensing with a separate 
fuel storage and feeding device at each fur 
aCe 
Generally stated I employ a closed pipe 

circuit beginning at the discharge of the fan 
and terminating at the suction side of the 
fan. The pipes composing the circuit are 
of such size that there will be sufficient of 
a mixture being returned to the fan at all 
times so that the velocity in any path of the 
circuit will never be below that required to 
kee 
and to overcome the inability of securing an 
adjustable speed power, unit to supply the 
proper proportion of fuel to the system I 

AO 

A 

5 enploy a variable or adjustable speed motor 
for a minimum and maximum speed with 
a number y inters f and by means of a by-passpipe from the pi cit adjacent to the aE. side FE 
fan I am enabled to release and give amount 
of fuel from the pipe circuit, equal to that fuel being supplied E. the feeder driven by 
an adjustable speed motor at its minimum 
speed. 

In the accompanying drawings, Figure 1 
is a side elevation of my improved appa 
ratus, one of the furnaces being shown partiy in section; Fig. 2 is an enlarged side 
levation of the supply hopper, the feeder 

fan, etc., the pipe circuit being broken away 
and the diaphragm and air valve operated 
thereby being shown in section; and Fig. 3 
is a view of one of the furnaces partly in 
section showing one of the pipes for deliver 
ing the fuel to the furnace. 

the fuel in the mixture in suspension, 

circuit. 
Located in 

able valve 19 connected by the rod 20 to the 

Referring to the drawings the numeral 2 
designates a suitable storage-hopper for 
containing the pulverized fuel. At the dis 
charge end of said hopper is the feedin 
mechanism 3 which it has not been E. 
necessary to illustrate in detail, the same be 
ing a form of feeding mechanism for 
which Letters Patent of the United States 
it 119799 were issued to me on the 12th day 
of September 1916. 
A shunt-wound motor 4 is provided for 

driving the screws of the feeder 3. 
A suitable fan 5 driven by a motor (not shown), provides the air for mixing with 

the fuel delivered to the suction pipe 6 by 
the pipe 7, and the combined air Ef fuel is 
forced by said fanthrough the pipe circuit 
8 making a complete circuit with the air 
P 9. Branch pipes 10 connect with the pipe. 
circuit 8 at different points and said pipes 
lead to fuel burning devices or furnaces 11. 
Valves 12 are provided for controlling 

the Supply of fuel to the side pipes 16. 
These valves are operated by the chains 13. 

Leading from the pipe circuit 8 just be. 
yond the fan 5 is the by-pass pipe 14 which 
communicates with a suitable centrifugal 
separator 15, where practically, all the fuel 
entering said separator from the by-pass 
pipe is separated from the air and the air 
passes by the pipe, 16 through the valve 1 
to the air pipe 9 where it is again combined 
with the fuel delivered by the feeder 3 to 
be carried by the fan through the pipe 
circuit. -. 

Avent 18 is provided for supplying air 
to the pipe 16 and eventually to the pipe 

in the by-pass pipe 14 is a suit 
lever-arm 21 of the field rheostat 22. A rod 
28 connects said leyer 21 to the lever-arm 24, said arm having the slot 25 which engages 
the pin 26 on the hopper 2, The opposite 
end of the lever 24 is pivotally connected at . 
27 to the nut, 28 on the screw-shaft 29. A 
lever 80 has the slot 81 which engages the pin 82 on the nut 28 and the opposite end 
of said lever is connected to the crank 33. 
connected by the link 4 to the air valve 35. 
A diaphragm chamber. 36 has the dia. 

phragm 37 which is connected by the link 38 
to the switch arm 39 carrying the weight 40. 
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The inner end of the switch arm 89 when in 110 
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neutral position lies luetween the ('otacts 41 and 42. 
The screw-shaft 29 has the large reir 

wheel 43 which meshes with the pinion 44 
is on the shaft of the air valve notor (5. 
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In the operation of my inproved feece' 
the circulating fan is first started which will 
'ontinue to circulate the mixture entrappett 
in the pipe line and at the same time haw if sufficient new air through pipe 6 and 
valve 17 to make up for that lieing lis 
pelled through pipe 14 and valve 19. The 
Nve 19 always being open when the total 

of air E; through valves 12 in pipes 10 is less than that being expelled through 
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air to replace that, going together with ther 
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mal position breaking electric contact at 42 
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valve 19 in pipe 14. 
The feed motor 4 is then started by clos 

ing the knife switch 40 which causes current 
to flow through the field rheostat 22 which is shown in minimum speed position, to the 
motor, causing feed screws in feeder 3 to re. 
volve, thereby feeding fuel from the storage EE 2 through pi 
G when fuel is mixed with the incoming air 
from valve 17 and pipe 16 and that mixture being returned from. pipe circuit 8. 
The fail will continue to circulate this 

mixture through circuit. 8, with an amount 
of fuel and air equal to that fect to the sys 
ten by feeder 4 and through valve 17 and pipe 16 being fed to separator 15. 
As it is desired to place fiel consuming 

devices 11 in operation valves 12 in ranch 
pipes 10 are opened by Imeans of chains 13 
which causes a rush of the fuel mixture in 
pipe circuit 8 to enter fuel consuming device 
11, and also causes a vacuum in pipe 9 thereby causing diaphragm 37 which is at 
tached to lever 39 to descend making an elec 
tric contact at 42 causing motor 45 to revolve 
screw 29 causing feel nut, on screw to travel toward gears. 
This movement of the rut 28 will act to 

move the lever 30 and will open, the air 
valve 3.5 to a point that will admit, sufficient 
fuel to fuel consuming devices. As soon 
as this point is reached air pressure in pipe 
9 and valve 35 will again become normal 
and diaphragm will again ascend to nor. 
causing motor to stop. - 
As the air valve 35 was being opened in 

the manner auove set forth the lever 24 
was moved and through the lever rod 23, 
the lever 21 of the field rheostat 22 was 
moved over causing motor 4 to revolve faster 
and feeder 3 to convey mors fuel to pipe.cii'- 
cuit, the speed of feeder 3 ahd the fuel fed by sane being in synchrony with the open iig of air &alve 35 and air entering circuit through Binae, - . 

The notor 45 will continue to. operate, 
thereby causing air. valve 35 to open und. 
motor 4 to speed up as additional valves 12 

e 7 to fan stiction pipe 
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(l) pipes 1 () to fel constituing (levices are 
opelled, until field ricostitt lever 21 eases 
slotted lever 2? to close by-pass valve 19 
which will in mediatel's cause systein to re. 
aclyst itself to the new conditions. The dial ragin Valve wilt ascetic taking 
electric contact closing motor 4 to re \'olve it opposite ti'cction. all througli 
gea's 44 at 43 ''Yolve screw 29 ('A sing nut 
28 to travel away of drawing, causing valve 
5 to close and through eve's 23 at 24 re 

turn in ille control of field theostat tow; it 
milin in speet position ca (sing noto1' 4 
and feeler 3 to slow (wi and feed in 
amount of fitel equal to that required for 
the volume of air entering through valve 35. When pressure again becomes norm: in 
pipe 9, diaphragm 39 will (lescend breaking 
electric contact 4 and catsing notor 45 to 
st()). - 

Fie placing in opei'ation of additional fuel consuining devices will again cause li:- 
phragm to descentl making electric contact 
at 42, thereby opening valve 33 and speeding 
up feeder notor 4 and the shutting down 
of fuel consuming devices will make elee 
tric contact at 41 reye'sing the operation. 
The arrangeinent is it is e described will 

contine to real just its cemands, the 
txcess fuel and air uixtli'i: , ; ;ssing the valve 
openings 12 to fuel consuli: i ng devices leing 
returned to fan art agait 'irculated through pipe circuit. 
There will be no friel anti in sixtire 

escale to separator 15 thronigl valve 9 and 
life 4 until such time as the amount of 
fue) being costilled is less than that eing 
fe. at minin in speel of feeder 4, when 
valve 9 through connection 2) and by rca 
son of position of lever 2 on field theostat 
22 automatically opens; valve 19, which will 
again case a reclustent (f apparatus to 
suit new conditions. The valve 19 remain 
ing open anti an an oat if the fiel ind air 
uuixture qual to that fed by the minimum speed of feeder 3 going to separator. 15. 
As the valves 12 to fuel coastlining de 
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vices. 11 are closed the diaphragm will con 
tinue to descend, motor 45 rotate closing 
valve through feed screw 2} and nut 28 
motor 4 slow down to its minimum feed position. 
When fuel 

longer in opera 
pulled stopping notor 4. 
A co:ntinual swing of the fan will draw 

a sufficient amount of air through pipe, 16 

consuming devices are no 

to make up for the mixture being stille through pipe 14 to separator 15, which can 
centinue uhtil fuel mixture is entirely elimi 
nated from pipe circuit and same contains only ai when fan can be shut downs. hat claim is:- 

1. In apparatus for feeding pulverized 
fuel, the combination of a storage hopper, 

tion knife switch 46 may be 
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a fan, an endless pipe circuit, valve con 
trolled outlets from £aid circuit leading to 
fuel consuming devices, a by-pass pipe con 
nected to said pipe circuit, an automati cally operating E, in said ly-pass, sail 
by-pass pipe communicating witl said stor 
age-hopper, neans for supplying air to Sail 
fan, means for feeling fuel to sail pipe 
circuit at the suction side of sail fail, and 
means operated loy the vacuum on the suc 
tion sicle of sail fan for attomatically 'on 
trolling the amount of fuel and air admitted 
to said fan. 

2. In apparat is for feeding pulverized 
fiel, the connlination of a storage-lopper, a 
fan, an et less pipe circuit, Valse controllect 
outlets from saic pipe circuit to fuel con 
stunning levices. a by-pass pipe connanicat 
ing with sail pipe circuit and with saic 
storage-hopper, an at to natically operating 
'aiye in sail bypass pipe, means for sup 
lying air to said fan, means for feeling 

fuel to said pipe circuit, a diaphragm oil 
the suction side of said fan, a waive for con 
trolling the supply of air to sail fan, a mo 
tor oper tect loy the movement of said dia 
plaragm, connectio is between sail air valve 
andl sail notor, connections (tween saict 
last ninet "onnections and sail fuel feed 
ing eats whereby the fuel and air to the 
lipe circuit is automatically controlled. 

3. In apparatus for feeding pulverized 
fuel, the combination of a storage-lhopper, a 
continatous pipe circuit, a fan in said cir 
cuit means for feeding varying amotints of 
fact to the suction side of said fan, a by 
pass pipe communicating with S:tic pile 
circuit and with said hopper, means for sup 
lying air to the suction side of said fan, 

and means for varying the supply of air, 
and for sinultaneously varying the amount 
of fuel fed to said pipe circuit. 

4. In apparatus for feeding pulverized 
friel, the combination of a storage hopper, 

a continuous pipe circuit, valve controllect 
connections fron said pipe circuit () fuel 
consuming devices, means for delivering 
fuel to said pipe circuit, a variable speed notor operating Said feeding in 'all, a by 
pass pipc commitnicating with saic pe 
cire it and with said storage-hole', a D : I. 
tomatically operating valve in sail ly-ass 
pipe, an air pipe communicating with said 
pipe circuit, a fan in said pile circuit, all 

, air valve on the suction side of sail fan, 
a diaphragm (ill the suction side of said 
fan, an electric switch operated by sail 
diaphragm, a notor. contections litt\veer 
saic motor ath( sail air salve, the stat. 
operated toy saict last namett not 1, incl 
connections lyetween said rheostat i? sail 
variable speed motor whereby the speed of 
the fuel feeding means is varied and the air 
supply to the fan is rolerly proportioned. 

5. In apparatus for feeding plverized 
fuel. the combination of a storage hopes', a 
continuous pipe circuit, a fuel feeder, a va - 
riable speed motor connected to said feeder, 
a fan in said pipe circuit. ii ly-pass it: 
'onumanicating with said pipe ("ircuit, it it 
with said storiuge. holi'', an aut charatically 
operating valve in said by-pass pipe. An 
air intake pipe, a vav i saic pe. ; (iii. 
pluragn, an electric actor opt 'ate, y tilt. 
novement of said dial rig), countutions 
between said notor it is sail air alve, and 
means operated by the 1:ii venient (if still air - 

valve for changing the see of six ic virial' 
speed notor, wherely flic, in veilent, of saji 
il valve and the variation if sheed if said 
feeding device takes place simultaneously. 

In testimony whereof. , the stici list N 
( . (ov Firr, have here into set any lanci. 

IE)SON C. C.) Wit. 
Witnesses: 

RobT. 1). ToTTEN, 
JoHN F. W II.L. 
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