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+3 Claims.

~The present invention relates genérally to the
feedmg of granular solid mateual -or.sludge for
flow ovér a surface, and more parmcula,rly to
the feeding of coal by a’'crossfeed stoker. )

SIn crousfeed meéchanisms - for - delivering ma-
terial to a horizontally -disposed surfsce : the
problem, heretofore, -has béen to so deliver the
material that it will flow uniformly and of even
depth across such surface. ~TThis problem has
been partlculallv troublesome where coal ‘is
stoker-fed to a retort havmg a rectangular grate,
because a non-uniform or uneven. fire bed. re-
sults in spot combustion: dus to-the induced draft
breaking through -thin areas of the bed. Thus,
in some areas complete combustion: may. take
place while in others there is incomplete: com-
bustion and a severe loss in efficient operation.

One of the objects ‘of the présent invention is
to provide an efficient crossfeed mechanism for
feeding granular sold material to a surface.

Another object of the invention: is to. provide
a crossfeed mechanism for dehvennv materlal at
2 uniform rate to a surface. -

Ancther object of the invention is to. provide
a crossfeed mechanism for delivering. material
evenly over g surface. ) o

Another object of the ipvention is to.-provide
a coal-distributing mechanism.- for a..crossieed
stoker wherein the coal leaves.the mechanism at
a uniform rate and of even depth as: delivered
to a rectangular grate.

Another object of the invention:is fto.provide
a coal-feeding and = distributing ..mechanism
wherein a hovel assembly. of . concentric. -screw
flights operates. upon. coal. to cause .it. to flow
over g grate at a controlled rate.

- Another object. of the. invention is to provide
o  coel-feeding and . distributing . mechanism
wherein a novel asseimbly of concentric screw
flights, having a common. driving. means, oper-
ates to feed coal lengthwise .of a .tube, a.por-
tion of the coal-feeding . in. .one-direction, an-
other portion feeding in the .opposite: direction,
and all the coal flowing away from.the axis.of
the coal to discharge upon a grate at an even
rate of advance. t

ther objects will appear hereinafter.

In the accompanying. drawings, Fig. 1 repre-

sents a plan in part section of a coal-feeding

mechanism.. embodym«T .one form. of the present -

invention, shown i agsofiation with a’ cross-
fes@d grate of a coal-burning retort; Fig. 2 rep-
resents o section on line 2—2 of Fig. 1; Fig. 3
represents g side elevation partly broken away
of the coal-feeder and dlstmbutmo tube Fw 4
represents a section on line 4——4 of Fig. 3 Fig.
5 represents an end elevation of ‘the feeder and
distributing tube; Fig. 6 repreuents a side-ele-
vation of the cornbined -pick-ip serew and ex-

€ess return serew ;- Figs T represents a'side-ele-

19

30

40

60

2 .

vatlon of the aux111ary feeder screw with an ex-
éess - réturn sm ew and attached d1str1but1ng
paddles. .

~Referring  to the drawings, one form of the
present invention' is'shown as operating inh con-
jﬁmcti_on ‘with fa' stoker-fired - retort” 19 having a
Yectangular grate’ I disposed over a wind box
42 ‘supplied "with air through a ‘duct {3 from a
fanblower (not shown).:'The retort and the use
of coal'is only by way “of illustration, as the
feeding mechanism’ of the invention includes a
wide range -of grantlar solid material or sludge,
which can be delivered to any surface over which
a -Uniform :distribution of material is. desired.
+In‘the presentinstance the feeding mechanism
of the invention comprises g tube (4 mounted
at the recéiving end- of the grate {{ and having
a side outlet 15 extending lengthwise of the tube
14" to" discharge into a conduit 1§ as 'a - lateral
continuation “of -the outlet.I5. . The.floor {7 of
the: conduit - {€ preferably lies substantially in
the plane of ‘the grate {{. ' Obviously the outlet

15 can be mounted to. discharge directly upon‘a

surface, but the present length showing ‘of the
conduit 16 is to provide a lateral space for it
tc pass under.the water leg of a boiler.

-"The tube 14 is.closed at one.end by a removable
plate .18 mounting an axially ‘alined bearing. 20,
and opens’ at.the opposite end through an ap-
ertured plate’21 for communication with a coal
supply "pipe. .22  whicéh leads to a source of coal.

The feed for.the coal from this source,.through

tlie pipe.22, is'by meéans of g pick-up screw com-
prisirig left hand flights'23 wound spirally :about
and attached to a-driven shaft 24 which. con-
tinues ‘axially. through the tube. (4, where . its
end ‘projects -through the bearing 28 to mount
a- driven §procket 28. . It should be noted, how-
ever, .that.the flights 23 terminate adjacent the
inlet to:the. tube 14 or preferably just within
such inlet in order that the feed can be trans-
ferred to-an auxiliary féeder serew of larger di-

‘ameter left' hand fights. 26 ‘also wound aboub

the shaft. 24 but intertially radially spaced from
the shaft 24 to.provide -an dnnular clearance

for g purpose to ‘be presently. described. "Atten-

tion is directed to.the fact.that the end flight 27
of this ‘auxiliary. screw ‘adjacent . the closed end
of the tube (4 is a right hand convolution which
acts to. initially start a reverse or return feed of

‘excess ¢oal.through the aforesaid annular clear-

ance.. This prevents pacKing and improper pil-

ing up-of coal at.the closed end .of. the tube . i4.

~In order to bring about an even or uniform

distribution. .0f .the cdal through the outlet 15,

a..third feed. screw. is..provided having  right

,hand flights 28 wound .about and attached to the
shaft , 24 to, pass . along ‘the. annular mearanee

formed. by the ﬂlghts 26. Radlally, these ﬂ1ghts

28 -are 80 dlmensmned .that . those within one
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or more of the flichts 26 provide contact points
for spot welding whereby rotary motion of the
shaft 24 is transmitted to the left hand feeder
screw formed by the flights 26. Thus, rotation
of the shaft 24 drives the flights 23 and 2%
in the direction to feed coal into and along the

tube i4 and the single flight 27 and the flights-

28 causes a feed in the opposite direction. From
the foregoing it will be seen that the tube 14
houses a pair of concentric screw flights having
opposite directions of pitch, the inner fight
peing wound on the drive shaft and -secured
thereto, while the outer flight is secured to the
inner flight. Purthermore, the invention is not
to be limited to the specific right and left hand
arrangement of the flights, because such depend
upon the direction of turning of the shaft 24.
The present showing is the preferred construc-
tion in accordance with-the direction of rotation
of the shaft 24 as indicated by the arrow.

As a means to further promote even distri-
bution throughout the length of the tube {4,
a plurality of vanes or paddles 380 are attached
to the screw flights 26 so as to be contained
within the outer diameter of such flights 286.
As shown, each vane straddles the space be-
tween a pair of the flishts 26 and is preferably,
but. not necessarily, of arcuate configuration
with its convex face disposed in the direction
of. travel of the flights 28. In the preferred
form these vanes 30 are in alined relation
parallel to the axis of the flights 28, but this
is only by way of illustration, since the object
is.to pick-up coal between each pair. of flights
and deliver it effectively to the outlet 15 as a
delivery supplementing the flow from the flights.
The invention is not to be limited, however, to
the number of such vanes, as it has been found
that using a single vane in a particular place
has given satisfactory results.

In the operation of the crossfeed mechanism,
the coal or other granular solid material is de-
livered to the open end of the tube i4 by any
suitable feed device, which, in this instance, is
the pick-up screw in the pipe 22, where it is
picked up by the flights 26 having the dual
function of feeding the coal lengthwise of the
tube 14 while advancing also laterally to dis-
‘charge through the outlet side of outlet 15 onto
the grate {1, or in this instance, into the con-
duit 16 leading to the grate. As the tube {4
fills. - with coal, the excess reaches the closed
-end of the tube 14, where the flight 27 reverses
the coal flow and directs it into the path of the
return feed flights 28, which convey this excess
lengthwise within the flights 26 where it mingles
with . the incoming coal and leaves as a com-
bined flow through the outlet 15. The relative
proportioning of the feeding, return flights, and
vanes is a precision one, whereby an even, uni-
form layer of coal emerges from the side of
the tube {4 and is caused to travel at a con-
trolled rate onto and across the grate of a coal-
burhing retort.

It will now be apparent that a complete uni-
tary crossfeed mechanism for granular solid
fuel has been devised wherein all parts of one
moving unit are rigidly secured together and
so function as to produce a result not hereto-
fore attainable by a crossfeed mechanism. This
result gives the following advantages: the rate
of conveying is readily controlled; the pattern
distribution can be controlled by design;- 2
minimum amount of degradation is produced;
the mechanism operates quietly; it can convey
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and distribute a varying range of material sizes,
forms, and composition; it distributes material
without size classification or segregation; power
requirements are low; the construction is simple;
requires no auxiliary mechanism for satisfac-
tory. operation; and is adaptable to variations
in longitudinal dimension without disturbing
distribution patterns.

Having thus described our
claim: :

1. A crossfeed mechanism for delivering ma-
terial to an adjacent horizontally disposed
rectangular grate, comprising a tube having
a lengthwise ' disposed side outlet extending
throughout substantially the length of said
tube, and an inlet for material at one end, said
outlet adapted to lead to said grate throughout
substantially one side thereof, a shaft rotatably
mounted in said tube parallel to said outlet,
and itwo concentrically mounted feed screws
operated by said shait, said screws being paral-
iel to said outlet and coextensive with respect
thereto, one of said screws feeding a material
delivered to said inlet in one direction length-
wise to discharge laterally through said outlet,
and the other of said feed screws feeding excess
material in the opposite direction to discharge
laterally through said outlet, and one of said
serews carrying a row of vanes in registering
relation to said outlet to eject material to said
outlet. .

2. A crossfeed mechanism for delivering ma-
terial to an adjacent horizontally disposed
rectangular grate, comprising s closed end tube
having an inlet at the opposite end and. an
outlet lengthwise of one side parallel to the
axis of said tube, adapted to lead to said grate
throughout substantially one side of said grate,
a shaft rotatably mounted lengthwise within
said tube, a screw having left hand flights co-
extensive with said outlet for feeding material
away from said inlet and across said  outlet
and at least one right hand flight for return-
ing material towards said inlet, a second screw
having right hand flishts coextensive with said
outlet for returning material towards said inlet
and across said outlet, said two screws being
mounted on said shaft in overlapping relation,
g plurality of radially disposed material-propel-
ling vanes carried by one of said screws, -said
vanes being coextensive with said outlet, and
means for transmitting rotary motion of said
shaft to both screws, whereby said screws coact
to deliver material to said outlet.

3. A crossfeed mechanism in accordance with
claim 2 wherein the propelling  vanes . are
mounted respectively between pairs of flights of
one of said screws and laterally alined with
said outlet.

invention, we

PAUL A. MULCEY..
JAMES W. ECKERD.
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