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WITH GRATE SURFACE REMOVED

RILEY HARRINGTON FRAME STRUCTURE

REAR TRACK ASSEMBLY SHOWING TRACK
BASE AND RENEWABLE TRACKS

Construction Details

The Riley-Harrington Stoker is a massive,
heavy-duty machine. Each detail of 1ts cen-
struction embodies great strength to insure
long, continuous, trouble-free cperation with
a minmimum of maintenance, resulting in maxi-
mum beiler availability.

Frame Structure

At the {ront of the Riey-Harnngten Stcker rugged
heavily nbbed cast iron side frames are used .See
lustration top next page.) A heavy welded structural
steel girder 1s located at the rear. [.Beams ard
channels are used as longitudinal and transverse
members. The substantial framework thus formed
affords proper stability under all conditions of opera-
tion. Ample provision for expansion 1s provided,
permithng the use of high preheated air temperatures
without strain or distortion.

Rear Track

Massive cast tron track bases are bolted to the
weided rtear qirder. Hardened alloy renewazle
tracks are then bolted to these bases. This construc
tion insures low maintenance, as only the small easuy
renewed tracks need to be replaced. Simglicity of
construction at the rear of the stoker subjects a mir.:.
mum of parts to maintenance due to heat and ash




AIR SEALS . . . Proper Air Sealing Important

With lorced drak traveling grate stokers, if highest
efficiency 1s to be cbtained. it :s essential to be able to
control accarately different pressuresinthe various
ar zones Tc do this, adequate means must be pro-
vided to prevent ar leakage irom cne air zone to
sacther The exceilentseal:ng cetween zones of Riley-
Harr:ngton Stokers is weii tiustrated by the draft gage

readings at the Otter Tari Power Company’s Wahpe-

ton, North Dakota, plant, Amenca’s leading l:gaute
curning installation. Note that even a neganve
pressure is indicated in zones | and 2 where dampers
are closed. If excess air along the sides of the
furnace :s to be prevented. proper air seaiing at the
side walls is also necessary. Proper air seai:ng at the
frent of the stoker prevents blowing of dust and gases
into the boier room.

— r ZONE AIR PRESSURE
—

6 3 4 3 ! 1
COMPARTMENTS

Front Air Seals

The space between the lront of the lirst air compart-
ment and the transverse members tying the two side
frames togetner s detinitely sealed against air leakage
with sheet steel sealing plates as illustrated. The posi-

tiveness of this sealing is indicated by the fazt that
when covers are suppled for the stoker fronta negative
pressure exists on the inside of '‘ne cover-—any air
leakage, of course, would cause a positive pressure

Side Air Seals

The longutudinal zone between the top side channel
ot the stcker ‘rame and the chain air seals is sealed
czetinve.y igamnst ar leakage as
iizstrated  Before there could
ce anv side wall air leakage
~ith a2 Riev-Harnington Stoker,
air weu.d have ‘o pass from the
chain air seal to the side of the
stoker and Ceneath twc rows of
seaiing clips before 1t couid get
zat a: the side wall Efectiveness

e
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of the Ruey-Harrington side air seals is proven by
the aksolute absence of side wall air inhitration

SIDE AIR SEAL




GRATE CLIPS
ASSEMBLED ON
RACK ANGLE

CROSS SECTION
OF GRATE CLIPS

The Grate Surface

The grate surlace is one of the most :mportant parts
of any stoker—it must atford uniform and proper air
distnbution over the entire stoker—must prevent
siftings of fine coal particles to the air zones—must
be able to stand the severe service to which it is
subjected. These functions are admirably fulfilied
by the Riley-Harnington Stoker grate surface.

The Riley-Harrington Stoker grate surface 15 made
up cf grate clips i, of an inch wide, affording 300
air openings per square foot of grate surface. Each
and every clip is active—no blank lecking clips or
other air obstructing constructions are required. When
the grate passes around the rear of stoker, each row of
clips is separated from adjoining rows, cleamung grate
surface and assuring proper air supply. The clips
have overlapping edges, reducing siffings to an
absolute mimmum.

The grate clips are mounted on transverse racks
wnich are bolted to the top of the heavy stoker chain
inks. The grate surface therefore merely supports
the fuel bed and is not subject to any mechanicai
stress as is the case with chain grate stokers. This




The Fuel Gate

The luel gate consists of one or more neavy
cast iron gate sections. When of more than one
sezt1on, the sections are securely spliced
together. The furnace side of the gate 1s pro-
tected by special lire brick tile which are
supported by gate shoes held to the gate by
wedges. The protecting tile also extends over

the nose of the gate shoes to protect them.

The gate opening can be adjusted from ap-
proximately 2 inches to 1S inches with corres-
ponding variation in depth of fuel ked An
:ndicator, located at the front of the stoker.

shcws the amount of gate opaning.

Gate Lifting
Mechanism

The depth of the fuel bed is controlled by
adjusting the height of the gale The gate iifling
mechanism consists of a worm gear reduchon
operated by means of a large nandwheel at the
front of the stoker where it 15 readily accessibie.
A position indicator shows the extert of gate
opening. For wide stokers, lifting mechanisms

are provided on kcth sides of the stcker.




Safety Device

Connection tetween the intermediate gear
ard main worm shaft is through dniving and
driven ccuplings assembled on the main worm
shalt. These two couplings are tied together by
means of a sheaning pin. This pin shears if there
\s any obstruction to the grale travel, permitting
the intermediate gear to operate freely without
movement of the main worm and gear. This
safety device affords protection for all moving
parts of the drive and stoker. It is located at the
Iront of the drive where 1t 1s readily accessible.

The Drive

The Riley-Harnngton Stoker drive 15 a double
worm and gear reduction urut. Hobbed gears
and worms are carefully machined to give per.
fect contact between teeth of worms and gears.
Roller thrust bearings are used on main worm
shaft and roller thrust bearings on the inter-
mediate worm shaft. Bearings for all shafts and
gears are of large proportions to assure long life
The reduchon gears are housed in an oil ara
dust proot rugged cast iron housing Preper
lukbnication is obtained through o1l reservours 1=
the main and intermediate gear chambers and
by pressure grease fittings. )
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OPERATING CHARACTERISTICS

Undisturbed Fuel Bed

To burn efficieatly fueis of high ash content and low
fusion temperature on any stoker, 1t is necessary to keep
an undisturced fuei bed. With the Riley-Harrington
Traveiing Grate Stoker, the fuel 1s carried from the
fuel gate at the front ‘o the ash discharge at the rear,
without agitatien or disturbance of the fuel bed. No
agitation of weaving can occur because the grate
surface is definitely supported over the entire length
by strong longitudizal members.

Progressive Combustion

Cemkrustion taxes tlace progressively from ignition
at the front to ccmolete combustion near or at the rear
where ash 1s discharged continuously. The fuel 1s
completely zurned out uniformly across the stoker,
resulting in low ash pit loss. Whth the Riley-Harrington
Stoxer, divided iato compartments or air zones, and
with proper air sealing between zones, air pressures
are correctly maintained at all points of the fuel bed
for most elficient operation. The design of the grate
surface assures uniform aur distnbution.

145

High Efficiency
A few examples of actual and guaranteed efficien-
cies with Harrington Stokers—
Ohio Salt Co., Rittman, Qhio

Actual Guacanteed
85.3". 38

lowa State College, Ame - 8548 . 83.7 .
Sva Tin

Conta:ner Corporaton, Ch 1caqc thcu 79.55¢ 776

Hercules Powder Co, y e a1l 78.C

Correct Air Distribution
Correct distnnbution of air under comparatively low
air pressures 1s a major requisite to obtain maximum
elficiency. The grate sur-

3 333 face of the Ruley-Harningten
333233 33 Stoker is made up ol grate
- 233 clips less than one inch
33033 wide. There are over 35

333 grate clips, providing over

300 air openings, for each
300 Air Openingsper 3. 1t- (o510 foot of grate sur-
face. Each and every grate clip 1s active. There are
no blank locking clips and no air obstructing construc-
tions beneath the grate surface. The fuel bed is active

over the entire surface—there are no black dead




spcis or streaks. With 300 air cpenings per square
foot, undorm districuflon of 3ir at .ow pressure s co-
tained and all blow torch acuorns eliiminated. The
abiity to obtain desired burming rates at compara-
hvely iow air pressires reduces :c a mirumum the

carry-over of fine =to the boiler passes.

Positive Air Sealing

Air at culerert pressures is requirec throughsut
the length of the stoker for efficient performance. To
maintain the desired air pressure in the vanous air
zones under varying boier steaming rates 1t 1s neces-

sary to have positive air seal between the zones. The

compartment and chain air seais with the Harnington
Stoker definitely seaj one compartment from the other.

The effactiveness of this sealing 1s indicated by draft
gage readings at the Otter Tail Power installabon at
Wahpeten, where even a negative pressure 1s Lndicated
1n those zones where air dampers were closed.

No Side Wall i« _.kage
In order to prevent excess air entering the furnace
along the side walls where the fuel bed offers less

resistance to air passage, it is necessary to maintain
low air pressures at the side walls beneath the grate
surface. To accomplish this, positive air seals must be
provided at the side walls. In addition to definite air
sealing, the side clips used with Riley-Harrington
Traveling Grate Stokers are non-air admitting. These
features prevent air leakage at the side walls.

Low Ash Pit Loss

Tc maintain .ow ash pit .0sses 1t i1s necessarv tha:

the fuel be thorougn.y consumed uniicrmly acrass the
stoker=-a umfcrm square cut-cH of the fire must pe
obtained. This 15 obtained with the Riuey-Harningten
Sioker because of effective air seiling and effective
utilization of the entire active grate surface, eliminating
dead spots and sireaks

in the fuel bed which

would carry large quan- '

tities 'of combustbles to

the ash pit. Tests have
indicated as low as 37
to 5¢; combustible in the
ash with Riley-Hariing-
ton Stokers with boiler
ratings over 2507

Photo of stoksr 1n cperazien
A showing well burned cut ash
Low Sifting Loss

If large quanthes of fuel sift through the grate
surface, serious sifting losses occur unless these sithings
are returned to the furnace to be reconsumed. The
Riley-Harnngton Stoker 1s the only traveling grate
stoker using overlapping non-sifting grate clips

Carefully conducted weighed tests have proven that
sutings from a Riley-Harrington Stoker even when
burmng fine sizes of anthracite is less than 1 4 of 17}
of the fuel burned. This means that over 800,000
pounds of fuel would have to be burned on the stoker
to cause one-ton of siftings.

Low Power to Drive

Net ethciency is also af-
fected by the power re-
quired to drive the sicker
and forced draft fan. As
there 15 no sliding fnic-
tion with a Riey-Harring-
ton Stoker, little power is
required to dnive it. As air pressures required are
also comparatively low, power to drive the forced
draft fan s low.

Thz Harnngtcn Stoker Rolls

{153




Grate Clips of Rugged Design

The construction of the grate cap gives them un-
usual strength against mechanical breakage As the
grate clips mereiyv support the fuel, mechanicai break-

age 15 practically nil, all mechanical mction being
imparted by the rugged chain links which are located
1n a cool zone over six inches before the grate surtace.

Roller Chain Principle

The driving mechanism of chain lnks, side and
center rollers and sprockets is based on the roller

chain principle—all shding fr:ction being eliminated
~resulting in Jow maintenance of these parts. Special
alloy chain pins and rollers are used to further reduce
maintenance There ate no moving sprockets or
other mechanisms at the rear of the stoker where
they would be subjected to heat and ash. The driving
sprockets and reduction gear are located at the front
of the stoker in a cool, clean atmosphere.

In the design of each part of stoker, consideration
has been given to mairntenance in order to assure
reliable, eccnom:cal cperation over years of service.

Ease of Repair

As every moving part ‘o the stoker 15 either located
at the front or comes to the front waith each revolution
of the stoker, all moving parts are readily accessible
and replacements are easily made. Grate surface
paris can be easily replaced while stoker is in opera-

tion. The superstructure cf the stoker :s so ruggec
that 1t requires h'te or ro attentcn. Aur seais are
heavy, rugged castings which scarcely ever require
attention. About the only partsin the furnace wiica

mught require replacement are the rear tracks. These
tracks are special alloy material, requining but :ntre-
quent replacement and are small in size so thal ‘ney
are easily and cheaply replaced.

Access to Air Zones

The construction of the air zones and aiur zone
dampers is such that access can be had to any zone
while the stoker 1s in operation, without stopping the
stoker. Access s readily had by doors located on the
operating floor level.

Low Auxiliary Power

Low dniving power is required, iirst because of the
efficiency of the main driving worm gear reduction
Second, because all moving parts roll—sliding fric-
tion being eliminaled—the chains actuating the grate
surface rolling on both upper and lower tracks. Low
fan power 1s required because low air pressures are
required under the grate surface and because the
stoker structure permits free passage of air to the
grate surface.
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Harrington Installation Burning Iowa Coal
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Towa State College, Ames, lowa
Ore 80,C0C .bs per hour Riiev Steam Generanag Unit f:rec oy 183" x 190" Riley-Harr.ngion Stoker

Typical Coo! Anatysis

Periormance Data fowa Screenings

Pouras of Steam hr. 80,000 !bs. Mo.sture 15 44"
Efhic:ency 83.3". Volatiie 3268 .
CO. 4.2, Fixed Carbon 33 26",
Loss cue ‘o Unburned Comb 15, Ash 862,
Air Pressure—Stoker Zone 25" BTU as iired 9282 BTU
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