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5 Claims.

This invention relates. to stokers and more
?armcularly to stokers making use of a worm
eed

It is the prinecipal obJect of the invention to
provide a stoker for feeding solid fuel from a
bin to a retort which is relatively light in weight,
which feeds fuel at a proper controlled rate and
with a minimum of crushing of the fuel, and
which utilizes a minimum of power to effect the
feeding operation. .

It is a further object to provide a feeding de-
vice for use with a bin containing a quantity of
solid fuel in which the feeding member may be
‘withdrawn from and replaced in the loaded bin
for inspection or repair.

It is. a further object to provide a sectional
worm shaft having a universal coupling therein
over which the fuel is adapted to be fed sub-
stantially without obstruction.

It is a'still further object to provide a feeding
mechanism for supplying solid fuel to a retort
and for effecting the delivery of the fuel up-
wardly into the retort with a minimum of churn-
ing and crushing of the fuel therein.

It is another object to provide a stoker of this
character which is flexible in its application so
that it may be readily adapted for operation with
different sizes of furnace, different spacings from
the fuel bin, and so forth.

Other objects and advantages will be apparent
from the following description, the accompany-
ing drawing and the appended claims.

In the drawing

Fig.' 1 is a view partly in vertical section
and partly in elevation showing the feeding worm
extending into a bin for receiving solid fuel;

Fig. la is an extension of Fig. 1 showing the
retort and the drive means for operating the feed
gorm Fig. la ﬁttmg on the right hand end of

ig, 1;

Fig. 2 is a.partial vertical sectional view
through the portion of the feeding device which
is within the bin on the line 2—2 of Fig. 1:

Fig. 3 is an end elevational view of the feeding
device shown in Fig. 1 from the interior of the
bin;

Fig. 4 is a detail view in elevation showing a
universal coupling member for the worm shafi.

The present application is a division of appli-
cation Serial No. 235,328, filed October 17, 1938.

In the feeding of solid fuel such as frem a
bin containing a supply of solid fuel into a retort,
difficulty has heretofore been encountered in se-
curing the feeding of the fuel at a proper con-
trolled rate, and under such conditions as to avoid
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crushing of the fuel and the packing of the con-
veyer means through which the fuel is fed. If
the fuel is'caused to be churned or crushed dur-
ing its feeding toward the retort, or if the con-
veyer means becomes packed or choked with fuel
during the course of the feeding operation, an
inefficient operation results, requiring the use of
unnecessarily large driving forces to secure the
delivery of fuel to the retort. And even where
supplied under such conditions, the crushing of
the fuel tends to reduce the size unnecessarily,
thereby changing the combustion characteristics
of the retort, resulting in non-uniform and less
desirable operation of the retort.

In accordance  with the present invention
proper control of the feeding of the fuel:into
the retort is secured with substantial elimina-
tion of objectionable churning and crushing of
the fuel during the feeding operation, and with
the feeding of a proper and regulated amount
of solid fuel into. the conveyer means so that
the conveyer does not become choked or packed
with fuel but receives only that proper quantity
which can be transmitted and conveyed readily
and with a minimum usage of power. The in-
vention further provides a highly flexible con-
struction adapted to be installed in furnaces of
varying dimensions, making use of a standard op-
erating construction, which is simply and readily
adapted to the particular size requirements of the
installation in a very economical manner.  The
invention thus provides a highly effective over-

‘a1l stoker. installation for: feeding solid fuel

which is applicable to deliver solid fuel in
proper condition and with a minimum power re-
quirement from the bin directly into the retort.
As sometimes occurs in the course of the opera-
tion. of a stoker of this character, it becomes
necessary to withdraw and replace the feeding
worm within the bin. Heretofore when: such
cperation was required it was usually necessary
to remove a substantial portion of the solid fuel
from the bin in order to replace the feed worm
therein. However in accordance with the pres-
ent invention the entire feed worm may be easily
withdrawn from a loaded bin, and may likewise

be easily replace in the loaded bin without the

necessity for removing the fuel therefrom.
Referring to the drawing which' discloses a
preferred embodiment of the invention, the inner
wall of the bin is shown at 10 with the feeding
device extending adjacent such wall to provide
for substantially complete delivery of all of the
fuel within the bin.  The structure of the feeding
device comprises & bearing member {1 for re-
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ceiving the worm shaft 12 and supporting the
inner end thereof within the bin. The bearing
member ¢! is formed as a section of tube or pipe
welded at opposite sides to upwardly extending
bracket arms 13 which in turn are bolted to a
frame structure comprising angle posts {4 and
an inverted channel section 15, the latter ex-
tending substantially throughout the bin and to-
ward the delivery end of the worm.

The worm shaft 12 is of substantially constant
diameter throughout, and has formed on its sur-
face a spirally arranged conveying flight 6. The
flight 16 is of uniform pitch and also substan-
tially uniform as regards thickness so that the
entire worm shaft is relatively of light weight
and simple of manufacture. - The face of the

flight is of a varying width so as to provide a

flight tapering in width from the inner end of
the bin to the delivery end thereof. Preferably
the smaller portion {7 of the flight which is re-
ceived within the bearing Il is of a constant
diameter to provide for properly guiding and sup-
porting the inner end of the shaft. At the deliv-
ery end of the bin there is arranged a conveyer
tube 28 into which the shaft 12 extends, and
the larger diameter portion of the flight 2{ which
lies within the delivery tube is likewise of sub-
stantially constant diameter to provide a uni-
form feeding action for the solid fuel as it is car-
ried through the conveyer tube. That portion
of the conveyer flight between the terminal parts
1T and 21 is of the tapering width as described,
being preferably of uniformly increasing width
of face between said two terminal porticns. The
entire conveyer worm is preferably cast as an
integral unit.

The worm shaft is thus exposed on its upper
face to engage and deliver the solid fuel con-
tained within the bin. - Beneath the shaft there is
provided a frough 25, either arcuate in cross
section or in the form of an open V-shaped mem-
ber as shown for simplicity of manufacture, the
walls of which are spaced uniformly with respect
to the flight 16, It is found desirable to provide
certain clearance between the side walls and the
flight to avoid unhdesired rubbing of the parts
upon each other under the shifting movement oc-
curring in the conveyer shaft during operation,
a clearance of about ¥ ’’ at each side having been

found satisfactory. The trough 25 slopes down-

wardly in the direction of the delivery end of the
conveyer, cooperating with the tapered flight on
the shaft for properly receiving and conveying
the solid fuel picked up by the worm with a

minimum ' of churning and crushing thereof. :

Such coordinated construction of tapered flight
on the conveyer and the trough likewise serves to
limit the quantity of fuel transmitted by the
worm and carried thereby toward and into the
conveyer tube 20, the shallower depth of face of
the inner portion of the flight avoiding the collec-
tion and movement over the trough of an exces-
sive quantity of fuel such as to cause packing of
the conveyer and the collection of a larger quan-
tity of the solid fuel at the entrance to the con-
veyer tube than can be properly conveyed there-
through. Further inasmuch as the portion 21 of
the conveyer flights within the conveyer tube is
of larger diameter and hence of greater trans-
mitting capacity than the tapered portion of the
flight which receives the solid fuel, assurance is
provided that all of the fuel delivered into the
conveyer will be properly transmitted there-
through without packing or collecting therein.
Purther the fuel is not churned around and
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crushed by the exposed portion of the worm but
is caused to feed forward smoothly and easily
over the trough with a minimum usage of power.

At the inlet end of the conveyer tube there is
preferably provided a shear plate 2T which may

- be removed as required in order to secure access
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to the conveyer at the point of enfrance to the
tube, such as to remove solid objects that might

‘be present in the solid fuel and which would

make it impossible for the conveyer to operate.
A suitable construction of shear plate for this
purpose is shown in the patents to Burton
1,905,342 and 1,946,776 assigned to the same as-
signee as this application. A short section of
tubing 24 extends from the shear plate and re-
ceives the conveyer therein.

An additional section 25’ of the conveyer tube
may be provided of such length as required and
suitably secured to the adjacent sections in order
to secure the proper length of the conveyer feed
means. As will be understood the distance
through which the conveyer must operate from
a bin to the furnace will vary in different in-
stallations, and it merely becomes necessary to
provide the proper length of feed worm, making
use of such length of conveyer tube as required
for that purpose. The retort itself is shown at
26, and a conveyer tube 27 is suitably attached
to the base 28 of the reftort by means of a re-
taining collar 29.

In order to secure the conveyer tube 25’ in
feeding relation between the sections 24 and 27
a pair of similar split clamping members are pro-
vided which as shown comprise a lower semi-
cylindrical half 30 into which the adjacent end
of the conveyer tube is fastened. 'The top half
31 is removably fastened to the lower half by
bolts 32, thus making it possible by removing the
two upper halves, to effect removal of the inter-
mediate conveyer tube 25’. This provides for
withdrawal of the conveyer worm as described
below.

The retort is formed with an air inlet passage
35, and with a web portion 36 which serves as a
continuation of the conveyer tube through the
base of the retort, the wall of the base part being
curved and opening upwardly as shown at 37 di-
rectly below the retort, to provide for delivery of
the solid fuel thereinto. The fuel is delivered
upwardly in regulated and uniformly distributed
manner between the upwardly curving walls 38
of the retort.

A second worm shaft 40 extends through the
retort, and into the tube 27 adjacent the end of
the shaft 12. Shaft 49 is likewise formed with
a conveying flight 41 thereon for feeding the
fuel forwardly through the tube for delivery into
a position beneath the retort 26. In order to pro-
vide for the driving of shaft {2 and the relative
shifting thereof with respect to shaft 48, a uni-
versal driving connection is provided between the
adjacent ends of the worm shafts 12 and 49. ' This
member is shown at 42 as comprising a central
hub portion of substantially the same diameter
as that of the two worm shafts. At each end the
hub is formed with a groove 43 adapted to receive
a cooperating tongue on the end of the adjacent
conveyer shaft, the two grooves in the ends of
the member 42 extending at right angles with
respect to each other. Bolts 44 are threaded into
member 42 and pass through the tongues 45
formed upon the end of the shafts, respectively,
each tongue and shaft being thus adapted to pivot
with respect to hub 42 about the axis of the re-
spective bolts, The hub portion 42 is likewise
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‘provided with a spirally curved portion 46 which
is .constructed to function as a. continuation of
the flight on the adjacent ends of the conveyers,
being formed as shown to cover substantially
three-fourths of a revolution and to line up di-
rectly with the flight portions on each of the
conveyor shafts. As will be clear from the draw-
ing and from the above description, there is prac-
tically no.change in the effective conveying area
of the tube as a result of the provision of such
universal joint and the conveying action of the
wornt is thus made to progress continuously and
uniformly substantially without interruption.
It may become necessary during the operation
of the stoker to remove the conveying worm from
the bin for repair or replacement, and the con-
struction of the present invention provides for
such operation in a simple manner and without
the necessity of removing the solid fuel within
the bin. To remove the worm, the two upper
clamping members are removed, affording access
to the universal joint. Upon removal of the holts
therefrom, the entire intermediate conveyer tube
and the worm shaft may be withdrawn from the

bin, the shaft being rotated if desired to avoid -

as much as possible the drawing of fuel out of
the bin. To replace the same, the shaft is merely
guided into position by the trough 25, meanwhile
being rotated to cause the worm to thread its
way into the fuel.
final position and the two sections of the worm
coupled together.

At the side of the retort opposite that through
which the solid fuel is delivered there is provided

anh additional tube 59 which is mounted upon the

end of the retort by means of a collar 51 in axial
alignment with tube 27 and with surface 36, in
position to receive the extending end of conveyer
shaft 48. A reverse flight 52 is formed upon this
portion of shaft 46, of such character as to pre-
vent the delivery and passage of fuel into the
tube 50, which is thus kept substantially clear
and free of fuel during the operation of the de-
vice. In order to provide for the proper feeding
of the fuel upwardly into the retort in uniformly
distributed manner, and toc aveid unnecessary
churning thereof beneath the retort, the forward
fiight &1 and the reverse flight 52 terminate in
definite spaced relation to the other, to the walls
defining the opening in the retort and preferably
in predetermined angular relationship.  With re-
torts of larger dimensions such as those for ex-
ample for burning up to 350 pounds of fuel per
hour and greater; it is found that the reverse
flight should not extend substantially beyond
the projected wall of the retort, as otherwise the
uniform supply of fuel to that side of the retort
is impaired. The forward feeding flight should
“extend into the retort a distance approximately
between one-third and one-half of the length
of the retort, to secure uniformity in delivery of
the fuel. The same general relations apply to re~
torts of smaller capacity, and with such smaller
sized retorts capable of burning for example up
to about 50 pounds of fuel per hour, such rela-
tionship will result in the adjacent ends of the
forward and reverse flights terminating in such
relation as to be spaced apart by a distance vary-
ing from approximately once the pitch of the
flights to half the piteh of the flights. With such
relationship, as shown in the drawing, very sat-
isfactory delivery of fuel! upwardly in uniformly
distributed manner into the retort is secured with
substantial reduction or elimination of objection-
able crushing and churning of the fuel beneath

The tube is then clamved into =
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the flights and upon the wall 36 of the retort.
Further in order to secure satisfactory delivery
of the fuel without churning it has been found
desirable to arrange the end of the reverse flight
in predetermined phase relation with respect to
the end of the forward flight so as to lead the
latter by approximately a quarter revolution. In
the arrangement shown the forward flight i ter-
minates with respect to the end of the reverse
flight 52 at a distance approximately half of the
pitch of the flights, and lagging the reverse flight
by approximately a quarter of a revolution.

The driving means for operating the conveyer
is carried by a supporting casting 89 against
which the end of tube 58 is fastened by means of
a retaining collar 8f. A motor bracket 62 is
mounted upon upwardly projecting portions of
the casting §¢ and the drive motor 83 is arranged
to drive a reduction gear device 84 through a
drive belt 85. The reduction gear device is formed
with a projecting driving shaft 85 which is of
non-circular cross section, and adapted to be
removably received in driving relation with a
similarly formed end collar &7 infegrally formed
with a connecting member 88,  Member 52 is
journalled within the supporting member 62 as
shown at 69, and a thrust bearing 70 provides
for properly taking of the thrust of the shaft
through collar 87.  Suitable means comprising &
washer Tl and a retaining collar 12 provided over
the end of the connecting member 33 sevve to pre-
vent the access of fuel, dust, and the like into
bearing 69. i ’

The end of the connecting member 88 projects
into the tube 58 and is there provided with a piv-
otal connection 78 with the end of a connecting
shaft T4, shaft T4 being thus positively rotated
by the connecting member and being capable of
angular adjustment with respect theretc. Shaft
14 is pivotally connected at its opposite end with
a hub 15 formed wupon shaft 48, and thereby
serves to transmit the driving force from the con-
necting member into the worm shaft.  Th's con-
struction provides for flexihility in the arrange-
ment and gpplication of the device io different
installations, inasmuch as the driving assembly
including the connecting member 68 may be con-
structed as a unitary device and of standard di-
mensions, and the proper adjustment made in
each case to fit the installation by appropriately
changing the length of tube 50 and of shaft 14,
such” adjustment being very readily made and
simply carried out.

The “invention therefore provides a highly
sat'sfactory, simple, and light weight, and eco-
nomical stoker device for use in feeding solid
fuel directly from a bin into a retort for combus-
tion therein. The device provides for such fuel
delivery in a predetermined desired quantity and
under such controlled conditions that not only is
the power required kept within a minimum, but

* the fuel is delivered in the desired form, and with-

65

70

76

out substantial crushing or packing thereof. And
the entire construction is made flexible and read-
ily adapted to any particular installation.

While the form of apparatus herein described
constitutes a preferred embodiment of the inven-
tion, it is to be understood that the invention is
not limited to this precise form of apparatus, and
that changes may be made therein without de-
parting from the scope of the invention which is
defined in the appended claims.

What is claimed is:

1." A stoker of the character described adapted
to feed solid fuel from a bin comprising a worm
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shaft having conveyer flights thereon extending
into said bin, a flat-walled V-shaped trough posi-
tioned beneath said shaft where exposed in the
bin, means for rotatably supporting one end of
said worm shaft within said bin by contact of
the flights thereof upon the walls of said trough
and providing for free withdrawal and replace-
ment of the shaft along the length of said trough,
a conveyer tube extending away from said bin
and receiving the other end of said worm shaft,
a second worm shaft within said tube also having
a conveyer flight therecn, and a universal joint
normally connecting said two worm shafts in
driving relation with each other, said universal
joint providing for relative shifting in the axial
alignment of said two shafts during rotation
thereof and also providing for disconnecting said
worm shafts to permit withdrawal and replace-
- ment of said first shaft, said universal joint being
formed with a central portion not substantially
-larger in diameter than said shafts and having a
portion of a flight formed thereon joining and in
regular continuation of the flights on said worm
shafts to normally effect continuous feeding of
said fuel while avoiding packing and crushing of
the fuel at said joint.

2. A stoker of the character described adapted
to feed solid fuel from a bin and having s con-
veyer member removable from and replaceable
in the loaded bin comprising a worm shaft ex-
tending into said bin and having conveying flights
thereon, the face of said flights being of uni-
formly tapering width increasing toward the dis-
charge end thereof, a flat walled substantially
V shaped trough beneath and in direct support-
ing relation to said flights at spaced points above
the bottom of the trough and below and on oppo-
site sides of the axis of said shaft, said trough
sloping downwardly toward the discharge end of
the bin and said slope corresponding with the
increase in width of said flights to provide con-
tinuous support along the length of the flights
with the axis of the worm shaft maintained sub-
stantially horizontal, and means located beyond
the discharge end of the bin for driving said
worm shaft.

3. A stoker of the character described adapted
to feed solid fuel from a bin and having a con-
veyer member removable from and replaceable
in the loaded bin comprising a worm shaft ex-
tending ‘into said bin and having conveying
flights thereon, the face of said flights being of
uniformly tapering width increasing toward the
discharge end thereof, a substantially V shaped
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trough beneath and in direct supporting relation
to said flights, the trough being defined by plane
surfaces in direct contact with said flights at
spaced points above the bottom of the trough and
on the opposite faces of the flights, said trough
sloping downwardly toward the discharge end of
the bin to provide continuous support for the ta-
pering flight to support the same with the worm
axis located and supported in a substantially
straight line.

4. A stoker of the character described adapted
to feed solid fuel from a bin and having a con-
veyer member removable from and replaceable
in the loaded bin comprising a worm shaft ex-
tending into said bin and having conveying flights
thereon, the face of said flights being of uni-
formly tapering width increasing toward the dis-
charge end. thereof, a substantially V shaped
trough beneath and in direct supporting relation
to said flights, said flights contacting the oppo-
site sides of said trough at spaced points above
the bottom of the trough, the trough being de-
fined by intersecting plane surfaces and sloping
downwardly toward the discharge end of the bin
to provide continuous support for the tapering
flight to support the same with the worm axis
located and supported in a substantially straight
line, and means for rotatably supporting the end
of the worm located at the innermost part of the
bin.

5. A stoker of the character described adapted
to feed solid fuel from a bin and having a con-
veyer member removable from and replaceable
in the loaded bin comprising a worm shaft ex-
tending into said bin and having conveying flights
thereon, the face of said flights being of uni-
formly tapering width increasing toward the dis-
charge end thereof, a substantially V shaped
trough beneath and in direct supporting rela-
tion to said flights, the trough being defined by
intersecting plane surfaces and sloping down-
wardly toward the discharge end of the bin to
provide confinuous support for the tapering fight
at spaced points below and on opposite sides of
the axis of said shaft to support the same with
the worm axis located and supported in a sub-
stantially - straight line, and a cylindrical con-
veyer tube extending in continuation of said
straight line and communicating with the dis-
charge end of said worm, the width of face of
the flights extending into said cylindrical con-
veyer tube being greater than that of the great-
est diameter of the worm flights in the bin.

CLARK SCHOLL. -



