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Ty all whom it may conceri: :

Be it known that I, CHARLES T. MirLER,
a citizen of the United States, and a resident
of Pittsburgh, in the county of Allegheny
and State of Pennsylvania,have made a new
and useful Invention in Multiple-Section
Torizontal Underfeed Stokers, of which the
following is a gpecilication.

This invention relates to horizontal un-
derfeed stokers and has for an object to pro-
duce a stoker of that type, which 1s of simple
construction, has a high fuel burning capac-
ity, and is simpler to ocperate than other
stokers of the same type now in commer-
cial use and known to me.

A further object is to produce a horizontal
underfeed stoker so constricted and  ar-
ranged that a stoker of substantially any
desired capacity may be readily constructed
by merely assembling one or more standard
stoker sections.

Underfeed stokers of the horizontal type
are well known. Those in commercial use
ave provided with a centrally located hori-
zontal retort, which extends Trom the front
to the rear of the furnace and is adapted to
feed fuel onto and over grate bars or dead
plates, which are located on both skdes of it
and are elevated so that'they are either above

] . o
or on/ i level with the upper edges of the
retort, In some stokers the grate bars or

dead/ plates are inclined downwardly from
the yétort and are adapted to discharge ash
and consumed fuel onto dump orates, which
are located between the grate bars and the
adjacent side walls of the furnace. such an
arrangement of fuel supporting surfaces
renders it exceedingly difficult to clean the
fires, since it has been found by experience
that clinkers adhere to the side walls of the
furnace and that they can only be removed
with great difficulty. Access to the fire box
is ordinarily had from the front of the fur-
nace only, and consequently long punch bars,
wielded by the stoker attendants, must be de-
pended upon for frecing the. clinkers from
the side walls.

In an application for Letters Patent en-
titled, “Multiple feed horizontal underfecd
stokers,” filed by me-on the 19th of Sep-
tember, 1916 and gerially numbered 120,978,
T have illustrated and described a type of
horizontal S\iderfeed stoker, which may be
termed a central ash discharge stoker and 1s

Specification of Letters patent. . Patented Sept. 14, 1920.
Application filed September 19, 1916.

Serial No. 120,980.

so constructed and arranged that it elimi-

sates the difficulties encountered with the
horizontal undertfeed stokers now in com-
mercial use. The stoker described and illus-
trated in that application includes two hori-
zontal fuel feeding retorts, which extend
-from the front to the vear of the furnace and
each of which is located adjacent to one side
wall of the furnace. Fuel 1ssuing from each
retort is fed onto an adjacent set of grate
bars, which extend from the retorts in-
wardly toward centrally located dump
grates. The dump grates are located De-
tween the inner edges of the two sets of
grate bars, extend from the front to the rear
of the furnace and are adapted to discharge
into an ash pit, located below the central
portion of the furnace. With this arrange-
ment of apparatus the side walls of the fur-
nace ave protected by the fuel issuing from
the retorts and the difficulty éncountered in
clearing the fires, with the ordinary type of
Lorizontal underfeed stokers, 1s entirely
eliminated, since clinker can form only at
the center of the furnace and at a point
where there is substantially no tendency for
it to adhere to stationary parts of the fur-
nace. ) : i

A specific object
is to produce a simplified form of horizontal
underteed stoker, of: the central ash dis-
charge type, which is so constructed that the
capacity of the stoker may be increased by
merely adding additional standard sections.

The objects enumerated, and others which
will be made apparent throughout the fur-
ther description of the invention, are at-
tained by means of a stoker embodying the
features herein described and illustrated in
the drawing accompanying and forming a
part hereof. In the single sheet drawing I
have illustrated in transverse, vertical sec-
tion a multiple section stoker embodying my
invention.

The stoker illustrated in effect includes
four complete stoker sections, so arranged as
to form two multiple retort stokers located
side by side.

Kach complete section includes a retort
which extends from the front to the rear of
the furnace and is adapted to receive fuel
from a hopper or other receptacle prefer-
ably located at the front of the furnace.
Tuel is fed into the retorts at a point below
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‘tort, is formed in two parts 12 and 13,

‘but is provided with

the upheaval of the fuel, occeasioned by this
method of feeding, causes the fuel to issue
from the mouth of the retort and to be de-
lLivered onto an adjacent set of grate bars 5.
Any suitable means, such as reciprocating
plungers, may be employed for feeding fuel
mmto and through each” retort. The grate
bars 5, as illustrated, extend substantinlly at
vight-angles to the longitudinal axis of the
retorts and the bars of each set are inclined
downwardly away from the retort which
feeds fuel onto the set. .\ dump grate 6 is
Tocated hetween eacly pair of adjacent sets of
grate bars and, extending from the front to
the rear of the furnace, is adapted to dis-
charge into an ash pit 7 located below it and
at a point intermediate the side walls of
the furnace.

While the furnuce illustrated in effect in-
cludes two complete stockers it is provided
with but three retorts, namely, two lateral
retorts 4 and a central retort 4%, whieh is
adapted to feed fuel onto two set of grate
bars 5, one set being located on each side of it.
The lateral retorts + are located immediately
adjacent to the side walls 8§ of the furnace
and each is mounted on two or more pedes-
tals 9, which-are so spaced as to form a rigid
support for the retorts and also for the
grate bars 5 mounted on them,

Each supporting pedestal, of a lateral re-
Tach
part 12 is substantially triangular in shape,
a lateral offset portion
127, which forms a retort sapporting shoul.
der and is adapted to be secured to a simi-

lar “offset portion or shoulder 13 with
which each part 18 ig provided. When .

the two-part pedestal is assembled, a retort
mounting recess is provided in it, which
forms a frame on which the side walls 14 and
15 and the base plate 16 of the retort 4 are
mounted. B

In the stoker illustrated the side wall 14
is essentially a side wall for a fateral, retort 4
and is adapted to Le rigidly secured to up.
rights 17, of the podestal parts 13,

Each set of grate bars 5 is mounted on an
air box 18 and a support member 19. Both
the air Doxes and the members 19 extend
parallel to the longitudinal axis of the re-
torts and each air box is mounted on support-
ing lugs 20, formed on the pedestal parts 12,
Each pedestal part 12 is provided with one
of the lugs 20 and air boxes, rigidly secured
to these lugs, form tie members for alined
pedestals.

As illustrated each air box is box-like in
cross-section and its interior passage com-
municates with ports 21 formed in the upper
or grate bar supporting face of the box. The
ports 21 are equally spaced along each box
and each is adapted to deliver air under
pressure to an air passage formed within
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one of the grate bars supported on the box.
Each air box is also provided with air inlet
ports 22, so spaced that they register with
air delivery ports 23 formed in the lugs 20
of the pedestals supporting the air box.

Each pedestal 9 forms a support for parti-
tion plates 24, which divides the space below
each retort and itg codperating set of grate
bars into two chambers 25 and 26, T he for-
mer chamber may be térmed the primary air
chamber and, as illustrated, receives air under
bressure through a port or bassage 27 which
may be provided with a control valve 28. The
chambers 26 may be termed secondary air
chambers and each is located below one set of
grate bars 5. The plates 24 are mounted on
the inclined edges of the Pedestal parts 12
and abut against the side wall 15 of the ad-
Jacent retort. With this arrangement the
ports 22, formed in the lugs 20 of the pedestal
barts 12, receive air from the primary air
chamber 25 and deliver it to the air box 18
mounted on the lugs. Air is also delivered
from each primary air chamber 25 forming a
part ot each lateral stoker section to twyer
openings 272, formed near the upper edge of
the side wall 14 of a retort 4. Each set of
twyer openings 27 is in free communication
with one of the lateral chambers 25,through a
bassage 17 formed between the retort side
wall 14, in which the openings are formed,
and the adjacent side wall 8 of the furnace.

Kach grate bar 5 is provided with a port
28, which is adapted to register with one of
the ports 21 formed in the grate bar support-
ing air box and is adapted to deliver air
trom the air box to a passage 29 formed with-
i the grate bar. The passage 29 extends
along the lower face of the grate bar toward
the ash delivery or lower end thereof, At
the ash delivery end of the bar the passage
1s reversed in direction and extends back
along the upper face of the grate bar to the
retort end of the bar. Twyer openings 31
are formed. in the retort enfl of the bar and
a port 32 is formed in the lower face of the
bar, immediately adjacent to the port 28,
but separated therefrom by the partition or
diaphragm 33, which forms the U shaped
bassage 28 within the hollow grate bar. The
port 32 of each grate bar communicates with
and is adapted to deliver air into the cham-
ber 26, located below the grate bar. The
air delivered to each secondary air-chamber
is delivered to the fuel bed through openings
located between the grate bars of the set
located above the chamber. Ag illustrated
in the drawing, the grate bars of each gat
are operatively connected to n rock shape
34, which is journaled or the lugs 20 of the
“pedestals cooperating with the set, snd ig
located within the secoridary air chamber
below the set. : :

The central retort 4* delivers fuel to two
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sets of grate bars 5. Each set is similar in

all respects to the sets located at the sides of

the furnace and forming a part of the lat-

eral stoker sections. The rétort 4* is similar
5 to each lateral ret-rt 4, except that it is wider

“and it is not provided with a side wall 14

having twyer openings 27°, but is ‘provided
© with two side walls 15. :

Fach mounting pedestal 9, of the retort 4,
comprises two pedestal parts 12 instead of a
part 12 and a part 13, as deseribed in con-
nection with the lateral stoker section. The
partition plates 24, mounted on these pedes-
tals, divide the space below the retort 4* and
the grate bar sets codperating with it, into
three chambers, a primary air chamber 25°
and two secondary air chambers 26. The
primavy air chamber of the central stoker
sections, like the primary air chambers of
20 the lateral sections, partially surrounds the

. vretort and receives air under pressure
through a port or passage 27, which may be
provided with a control valve 28. Each sec-
ondary air chamber of the central section
is located below one set of grate bars 5 of
that section.

The support members 19 are preferably
mounted on the front and rear walls of the
furnace and, as illustrated, partition plates
942 are arranged so as to cut off communica-
tion between each secondary air chamber and
the adjacent ash pit. TFach dump grate 6 is
pivotally mounted on one of the members 19
and is adapted to serve two seats of grate
bars 5. _

One of the principal features of the present
invention is that all of the parts are of stand-
ard size and construction and consequently -
one qr more stoker sections may be assembled
into a complete stoker without the necessity
of specially designing parts for stokers com-
posed of different numbers of sections, For
example, the grate bars 5, the separate pedes-
tal parts 12 and 13, the grate bar supports’
18, the air boxes. 18, the rock shafts 34, the
dump grates 6, and even the partition plates
94 and 24 are all of standard size and con-
struction, and consequently various arrange-
ments of stoker sections may be obtained by

10

15

25

30

35

50
these elements. It will be clearly apparent
from the drawings that the stoker illustrated
may be converted .into double instead of a
triple retort stoker by removing two stoker

- sections and by substituting one of the lateral

pedestal parts 13 for one of the pedestal parts

12 in each pedestal supporting the central

vétort. This will necessitate a reconstruc-

tion of the central retort 4* so that it will

conform in shape and size to a side retort 4.

This reconstiuction, however, is accom-

plished by merely substituting a lateral re-

tort base plate 16 for the base platé 16* and
by substituting & side wall 14 for one of the

65 side walls 15, - It will also be apparent that

60

‘ber of sections may be formed. It will also

merely varying/ the manner of assembling

2 ]

additional sections may be added by merely
substituting for the pedestal parts 13 of the
lateral peclestals, additional pedestal parts
12 and that in this way a stoker of any num-

be apparent that a central-retort lateral ash
discharge stoker may be formed from the
stoker 1llustrated by removing the retorts 4
and the grate bar sets codperating with them
or in other words by removing the lateral
stolker sections.

The operation of the stoker illustrated is
as follows: Fuel is delivered to each of the
rvetorts 4 and 4 The fuel issuing from the
retorts is discharged onto and across the
grate bars 5 and onto the dump grates 6.
The distribution of the fuel across the fuel
supporting surfaces is aided to some extent
by the inclinatior -f the grate bars and by the
reciprocation thereof. The forced draft de-
livered to the stoker is received by the pri-
mary air chambers 25 and is delivered by the
air Doxes 18 to the grate bars 5. It isalso de-
livered to the twyer openings 27 of the lat-
eral retorts 4 and in this way the entire fuel
bed receives atr under pressure and the grate
bars are cooled, whereas the air passing
through them is preheated. Any fuel sift-
ing, which may océur, drops into the sec-
ondary air chambers 26 and may be readily
removed from the furnace through openings
not shown, but which may be formed in the
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front of the furnace and in communication

with the secondary air chambers. It will
also be apparent that fuel sifting in no way
hampers the operation of the moving grate
bars, since it cannot detrimentally affect the
moving parts, nor can it enter the main air
passages of the stoker.

While I have described but one embodi-
ment of my invention, it will be apparent to
those skilled in the art that various changes,
modifications, substitutions, additions, and
omissions may be made in the apparatus
illustrated without departing from the spirit 110
and scope of the invention as set forth by the
appended claims. :

What I claim is:

1. A multiple-section underfeed istoker
comprising two lateral retorts each’estend- 115
ing from the front to the rear of the stoker,
and each located adjacent to a side wall of
the furnace, a central retort located between
the lateral retorts, a dump grate between
each lateral retort and the central retort, a 120
set of grate bars between each retort and
the adjacent dump grate, and means for
delivering air under pressure to each grate
bar of each set. . .

2. An underfeed stoker comprising a hori- 125
zontal fuel feeding retort, grate bars receiv-
ing. fuel from the retort, supporting mem-
bers for the retort and grate bars, each
grate bar having an air_ delivery passage ]
formed therein and extending from an inlet 130
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port adjacent the retort end of the hap dong
the hottom of the bar to the damp grate end
thereof and back along the upper face of the
bar to the retort end thereof and terminating
in an outlet passage discharging into the
space beneath the grate har, each erate bar
also having at the retort end twyer openings
I communication with the passage thereof,
and a dump grate receiving fuel from the
erate bars.

3. A grate bar for use in g retort stoker
with one end adjacent » retort, having u pas.
sage formed therein and extending from an
inlet port adjacent the retort end thereof
along the lower face to the other end thereof
and hack along the upper face to the rve
tort end and alse Laving twyor openings
and a delivery port formed in fhe retort end
of the har and communicating with the pas-
sage. the said delivery port being adapted
to discharge into the space beneath the bar.

+ .\ multiple retort stoker, comprising a
central retort and two side retorts, an ash
discharge mechanism between each side ye-
tort and the central retort, a set of grate
bars between each retort and each adjacent
ash discharge mechanism. g central retort
support, comprising  similar  and  intep-
changeable pedestal members secured  to-
gether, and Tateral vetort stpports compris-
ing pedestal members similar to the pedestal
members st named and interchangeable
therewith, and  lateral retort supporting
members secured thereto.

b T an undertfeed stolker consisting  of
alternately arranged retorts and grate bhar
sets.a retort and grate har support made up
of two interchangeable and similar pedestal
members, each member being provided with
dgrate bar supporting lug, and » retort sup-
porting shoulder, so arranged that the retort
supporting shoulders of two members co-
operate In supporting a single retort.

6. -\ support member adapted for intep-
changeable use with retort stokers compris-
g a pedestal member ving a retort sup-
porting offset formed thereon and an air
delivering grate har supporting lug formed
thercon, cach member being adapted to be
secured to similar members to form a retort
supporting frame with grate har stupporting
lugs on each side of said frame.

7. Stoker meehanism comprising a side re.

tort adapted to serve one set of grate bars,
and a central retort adapted to serve a set

of grate bars an opposite sides thereof and-

having greater capacity than the side retort,
the side retort having at least one side mem-
ber interchangeable with the side members
of the central retort, and interchangeable
Stipport members for supporting the inter-
changeable side members,

8. Stoker mechanism comprising a side
retort adapted to serve one sot of arate bars,
and a central retort adapted to serve n sot

bers, and

1,352,467

of grate bars on opposite sides thereof and
having ereater capacity than the side retort,
the side retort having at least one side mem.
ber interchangeable with the side menmbers
of the central retort, an - interchangeable
stupport for each of the interchangeable gide
members adapted. when joined to form a
central retort support to maintain a de-
termined distance between the side mem-
a support for one of the side mem-
bers of the side retort adapted to be joined
with an interchangeable support to main-

tain the side members of the side retort in

closer relation than the side members of
the central retort.

2.\ stoker mechanism comprising a plu-
rality of similar interchangeable stoker sec.
tions, each comprising a set of grate bars
having a fuel receiving end an an ash dis.
charge end, supporting members at the fuel-
receiving and ash-discharge ends of the
grate bars adapted to support the grate
bars in inclined position with the fuel re.
ceiving endy uppermost, a retort side mem-
ber carried by the supporting-member ad-
jacent the fuel receiving end of the set of
grate bars, the supporting member at the
fuel-receiving end of ueh section being
adapted to be joined at its retort end to the
supporting member of an opposite - section
so that the retort side membeps are held in
spaced relation whereby a fuel retort s
formed Detween two adjacent stoker sec-
tions.

10. A stoker mechanism comprising a plu-
rality of similay interchangeable stoker sec.
tions: cach section comprising supporting
members, retort and  ash pit side wallg
adapted to be seeured in place with reference
to said members, and a2 set of arate bars
supported on the members in inclined posi-
tion with the fuel recelving end uppermost
and adjacent the side wall of the retort and
having the barg extending from the retort
wall to the ash pit wall; the said sections
being adapted when retort ends are placed
together to form n fuel retort hetween the
sections, and when the agl pit ends are
Ilaced together to form an ash pit between
them whereby a phurality of similar inter-
changeable sections may be combined to
form u furnace having any desived namber
of alternate vetorts and adh pits.

11 A stoker mechanism comprising a plu-
ality of similar interchangeable stoker see-
tions: each section comprising supporting
members, retort and ash pit walls adapted
to be secured in place with refevence to said
members, a set of grate bars supported on
the members in inclined position with the
fuel receiving end Uppermost and adjacent
the side wall of the retort. and having the

bars extending from the retort wall to the

ash pit wall, the gaid sections being adapted
when retort ends are placed together to
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form a fuel retort between the sections, and
when the ash pit ends a1e placed together to
form an ash pit between them whereby a
plurality of “similar’interchangeable sec-
tions may be combined to form a furnace
having any desired number of alternate re-
torts and ash pits, and means adapted to be
attached to the retort end of the support to
complete a retort when the assembled fur-
nace structure terminates with retort ends
adjacent the furnace wall.

12. A stoker mechanism comprising a plu-
rality of similar interchangeable stoker sec-

‘tions; each section comprising supporting

members, a partition carried by some of the
members and dividing the section into two
compartments, a-set of grate bars supportec
in inclined position . upon the supporting
members above the compartments, said bars
having air passages extending therethrough

adapted to. receive air from one of the com-
partments and to discharge the air into an-
other of the said compartments, a retort wall
and an ash pit wall secured in place with
reference to said members, respectively,
adjacent the upper and lower ends of said
bars; the said sections being adapted, when
the retort ends are placed together, to form
a fuel retort therebetween, and, when the
ash pit ends are placed opposite one another,
to form an ash pit between them, whereby
a plurality of similar interchangeable sec-
tions may be combined to form a furnace
having any desired number of alternate re-
torts and ash pits. : -
In testimony whereof, I have hereunto
subscribed my name this 18th day of Sep-
tember, 1916. .

' CHARLES F. MILLER.
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