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T'o all whom it may concern:

Be it known that I, Epson C. Coverr, a
citizen of the United_étates, and resident of
Avalon, in the county of Allegheny and
State of Pennsylvania, have invented a new
and useful Tmprovement in Aplparatus for
Ieeding Pulverized Fuel; and 1 do hereby
declare the following to be a full, clear, and
exuct {leseription thereof.

My invention relates to apparatus for
feeding pulverized fuel. .

The object of my invention is to provide
an efficient and simple means of supplying
fuel and air in the proper proportion that
the mizture 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-
nace. o
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 eircuit 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
cirenit will never be below that required to

keep the fuel in the mixture in suspension,-

and to overcome.the inability of seécuring 'an

adjustable speed power. unit to supply the

- proper proportion of fuel to the system I

40

: employ a variablé or adjustable speed motor

for s minimutn and maximum speed with
a number of equal intermediate speeds, and
by means of a by-pass piq}e from th(;.fpi 3
circuit adjacent to the discharge side t{;e
fan ¥ am enabled to release and give amount
of fuel from the pipe circuit equal to that
fuel being supplied E;
an adjustable speed motor at its minimum
speed. : - =
In the accompanying drawings, Figure 1

is &.side elevation of my improved appa- .
ratus, one of the furnaces being shown .

partiy in section; Fig. 2 is an enlarged side
clevaticn of the'supply hopper, the feeder,
fan, ete., the pipe circuit being broken away
and the diapliragm and air vaive operated
thereby being shown in section; and Fig. 8
is a_view of one of the furnaces partly in
section showing one of the pipes for deliver-
ing the fuel to the furnace.

.circuit,
. Located
: » - able valve 19 connected by the rod 20 to the
the feeder driven by

.of said lever is conndcted

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 8 which it has not been deemeg
necessary to illustrate in detail, the same be-
Ing a form of feeding mechanism for

‘which Letters Patent of the United States

#1197799 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 and fuel is
forced by said fan through the pipe circuit

8 making a complete circuit with the air
plpe 9. . ‘
3ranch 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 10.
These valves are operated by the chains 13.

Leading from' the pipe eirchit 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 b -pass
pipe is separated from the air -and the air

" passes by the pipe 16 through the valve 17

to the air fipe 9 where it is again combined
with the fuel delivered by the feeder 8 to
be carried by the fan through the - pipe
creuit. . T , :

A vent 18 is provided for supplying air
to the

in the by-pass pipe 14 is a suit-

lever-arm 21 of thefield rheostat 22. A rod

* 23 connects said lever 21 td 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 30 has the slot 81 which engages the
pin 32 on the nut 28 and the opposite end
‘the -crank 83
connected by the link 34 to the air valve 35.

A diaphragm chamber. 86 has the- dia-
phragm 37 which is connectéd by the link 38
to the switch arm 89 carrying the weight 40.

pipe 16 and eventually to the pipe
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neutral position ljes between the contacts
41 and 49,
The screw-ghaft 29 has the large grenr
wheel 43 which meshes with the pinion 44
on the shaft of the ajr valve motor 15,
In the operation of my improved feeder
the civeulating fan is first sturted which wil]
continue to ciregipte the mixtire entrapped
in_the pipe line and at the sume time dray
i sufficient new uir throngh pipe 16 wnd
valve 17 to make up for that eing dis-
pelled through Pipe 14 aud valve 19 The
SwMve 19 always being open when theé toty]
of air escnriug through valves 19 iy pipes
10 is less than that being expelled through
valve 19 in pipe 14,

The feed motor 4 js theu started by clos.
ing the knife switch 4¢ which causes current
to flow through the field rheostat 22 which
Is shown in minimum speed position, to the
motor, causing feed screyws in feeder 3 4o re.
volve, therebyfeeding fuel from the storage
hopper 2 through pipe 7 to fun stiction pipe
G when fuel is mixe({ with the incoming air

rom valve 17 and Pipe 16 sund that mixture
being returned from. pipe circuit 8.

The fan will continue to circulate this
mixture through circuit 8, with an amount
of fuel und ajr equal to that fed to the 5Y5-
tem by feeder 4 and through valve 17 wpyd
Pipe 16 being fed to separator 15,

As it is desired to place fuel consuming
devices 11 in operation valves 14 i branch
Pipes 10 are opencd by menns of chains 3
which causes a righ of the fuel mixture in
Pipe circuit 8 to enter fuel consuming device

L, and also causes » vacuum in pipe 9
thereby causing diaphragm 87 whicl, is at.
tached to lever 39 to descend ma king an elec-
tric contuct at 49 causing mator 45 ta revolve
serew 29 eausing feell nut on serew to trave)
toward gears. _
~ This movemient of the nut 28 il act Lo
move the lever 30 and il open- the air
valve 35 to n polnt that will admit sufficient

fuel to
as this point jg
9 and -valve 35
und diar])h_mgm

- i\s soon
in pipe
normal
to nor-

tuel consuming devices,
reached air pressuve
will sgain. becorme
will again ascend

causing motor to stop. o

‘As the air valve 35 was being apened in
the manner alove. set forth tﬁetlever 24
was” moved- and through the lever rod 23
the lever 21 of ‘the field rheostat. 92 was
moved over enusing motor 4 to revolve fastey
and feeder 3 to convey moro fuel to pipe cir-
cuit, the speed of fepdor 3 sthd the fuel fed

through Bime.” A
The motor 45 wilt .continue

therchy: causing ‘air. valve 35

motor 4to.speed, up as additions] valves 12

2.85 and air entéring cireuit

th,_ operuate,

dluce that, gomg together with the -

“to mukeé up for
through
. eemtinye

s ﬁb by same be_in{; in synchrony with the open-’
N Vi

. ing of air %4

te_open und.
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M pipes 10 (o el consuming devices ypo
opened, until field rheostat lever 21 cnues
slotted lever 20 ¢ clise by-puss valve 19
which will immediately cavge svstem Lo pe-
adjust itself to the pew conditions,
I'he diaplivagm valve will nseend nmking
electrie contaet 4) CUBSILE motor 4 (o pe.
volve in opposite divection, and througl
gears and 43 revolve serew 24 “ausing nut
28 to travel a way on drnwing, crusing valve
45 Lo elose and through levers @5 29 re-
turn handle control of teld rheostat Cowq ]
minimim speed position causing motor 4
and feeder 3 to slow down and feed an
amount of fuel equal to that required- for
the volume of yir enteving through valve 35.
Vhen pressure again becomes nopmed in
pipe 9, diaphragm 39 will descend br kg
electric contact 41 gu eausing wnotor 45 {a
stop. i
'l‘he placing in gperation of additional
fuel consuming devices will again cause din-
phragm to deseend making electric contact
ut 42, thereby opening valve 35 and speeding
up feeder motor 4 and the shutting down
of fuel. consuting - devices will make olec.
tric contaet at 41 reversing the operation.
The arrangement s above deseribed will
contimie to readjust it lf (o demands, the
vxeess fuel and aiy mixtope sassing the vaive
openings 12 to fuel constinng devices heing
returned  to fan  aq.d agaty eiveulated
through pipe cireuit.
Therve will he no fuel wid air mixtire
escape to separator 15 throngl valve [9 and
pipe 13 until sucl time as the amount of
fuel being consuned is less than thiag heing
fod at mininm” speed of feodey +, when
valve 19 threngh connection 90 and by rea-
soit of position of lever 21 on field rlieostat
22 antomaticaily opens valve 19, which wil|
AgAln canse vencljustinent of apparatus to
suit new conditions, The vilve 19 vemuin-
ing open and an amoant of ihe fuel and aiy
nuxture squal to thal fed by the minimum

speed of feeder 8 going te-separator 15,

As the valves 12 to fuel consnming de-
vices: 11 are- closed the
tinue to descend, motor 45 -rotate cloging
valve through feed screw 29 and nut 98
motor 4 slow down ‘to its minimum’ feed
position. [ S . :
" When fuel consuming devices arg o
longer-in’ operation knife switel 46 muy bhe .
pulled. stopping motor 4. - -

A coatinual swing of the” fan will draw
a suficient anmount of air -through pipe 16
the mixture being dispelled
Pilpe 14 to separator B which can
uhtil fusl mixture is entirely elimi-

nated from pipe circuit and same contains
only aif, when fan ean be shut d()'w_n'\\.
"hat [l clgim i T
1. In appamtus"for'feeding pulverisod

-fuel, the combination’ of a storrge hopper,
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a fan, an endless pive circuit, valve con-
trolled outlets from enid cireuit leading to
fuel consuming devices, n by-puss pipe con-
nected to said pipe cuwenit, an antomati-
cally operating valve in said hy-pass, snid
by-pass pipe communicating with said stor-
age-hopper, means for supplying air to said
fan, means for feeding fuel to said pipe
civenit at the suction side of said fan, and
means operated by the vacuum on the suc-
tion side of said fan for antomatically con-
trolling the amount of fuel and air admitted
to said fan. ’

2. In apparatus for feeding pulverized
fuel; the combination of a storage-liopper, a
fun, an endless pipe cirenit, valve controlled
outlets from said pipe circuit to fuel con-
suming devices. a hy-peiss pipe communicat-
ing with said pipe circuit and with said
storage-hopper, an automatically operating
alve in said by-pass pipe, means for sup-
plying air té suted fan, means for fecding
fuel to said pipe vircuit, a diaphragm on
the suction side of said fan, a vaive for con-
trolling the supply of air to said fan, a mo-

“tor operated by the movement of said diu-

phragm, connections between said air valve
and snid motor, connections hetween said
Fast named vonnections and said fuel feed-
g means whereby the fuel and air to the
pipe civenit is automatically controlled.

A In appaeatus for feeding pulverized
tuel, the combination of a storage-hopper, a
continuous pipe eirvcuit, a fan in said cir-
cuil, means for feeding varying amotints of

Cfuel to the suction side of smid fun, a by-

pass pipe -communicating with. said pipe
cireuit and with said hopper, means for sup-
plying air to the suction side of said fan,
and means for varying the supply of air,
and for simultaneously varying the amount
of fuel fed to said pipe cirenit.

4. In apparatus for feeding pulverized
fuel, ‘the combination of a storage-hopper,

. !

o3
a continuous pipe circuit, valve controlled
connections from said pipe ctrenit fo fuel
consuming devices, means for delivering
fuel to said pipe cireuit, a variable speed
motor operating said feeding neeans, a by~
pass pipe comnumicating with said pipe
cirenit and with said storage-hopper, an au-
tomatically operating valve in suid Ly-pass
pipe, an air pipe communicating with said
pipe eircuity, & fan in suid pipe cireuit, an
,air valve on the suction side of said fan,
a diaphragm dan the saction side of said
fan, an electric switeh operated by said
diaphragm, a motor. conocetions betwoeen
sakd motor and said air valve, u vheostad
operated by said Jast named motor, and
connections between said rheostat nned spidd
varinble speed motor whereby the speed of
the fuel feeding aneans is varied and the air
supply to the fan is projwrly proportioned.

5. In apparatus for feeding prlverized
fuel. the combination of u storage-hopper, a
continuous pipe circuit, a fuel feeder, a va-
riable speed motor connected ta said feeder,
a fan in said pipe cireuit. 5 hy-pass pipe
conununicating with said pipe civenit wnd
with said storage-hopper. an autewatienlly
operating valve in said hy-puss pipe. an
alr intake pipe,a valve i said pipe, o dia-
phragm, an clectric motor opersted by the
movement of sald diapliragm, conncetions
between satd miotor wind said aiy valve, and
meajs operated by the movement of said aiv

’]

. . . - i .
valve for changing the speed of said varible

speed motor, whereby the moverment of said
“aar valve and the variation of speed of saad
feeding device takes place simultancously.

In testtmony whereof, 1, the said Kosox
C. Coverr, have hereanto set my hand.

EDSON (. COVERT,
Witnesses :

Rowr. D. Torrex,
Joun I, WnL,
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