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“To all whom @f may ¢

Be it known that I JOEN R Kor1UNE, a | bolls 4 passing through the bedl{,l Slde*-« eX-

- UNITED STATHES PATENT @FE‘EGH

—_——— e A e —— 1

JOHN R. FORTUNE, OF BET&»{}II‘ MICHIGAN.

HURNACE,

939,997 .

Application filed April 15, 1906,

GnRoern.

citizen of the U_ﬂ_hed Staten of America, re-

companymﬂ* drawmﬂs S

"This invention relates to improvenents in | jacent tie bolt 4, prev ent the bearings from

-+ hiftange 1 the grooves.
W 1t11m the furnace., the bearer rests st its

furnzces and more particularly to a clinker

_ bur or grinder and a grate bem er and mount-

1ng therefm, for automatic furnaces.
An object of the invention is o provide a

cheap and efficient knock-down construction
having its parfs so arranged as to interlock

when set up in poanmn for use, and to pro-
vide a mounting for the clinker- bar, so con-

‘structed that said bar may be quickly aml

easily removed.

A further object 1s to increase the efli-
clency
teeth.in a spiral row or rows and to increage
its darability by making the same it sections

~which may be removed and. replaced and

which increase its radiating surface by af-
fording air spaces between the sections.

it 1s aiso an object of the invention to pro-
vide means for restricting the opening be-
tween the clinker-bar and bearer, which
means may be removed to permit the freer
passage oi clinkers and as sh, and to provide
eertain other new and useful features in the
construction, arrangement and combination
of parts, all as hereinafter more fully de-
seribed, reference being had to the accompa-
nying dmwmﬂs.‘ in which -

Figure 1 1s a persp Jcln(, view of a bearer

fo.

with its clinker-bar in place thercon, em-

bodying the invention; Iig. 2'is a front ele-
vation of a 'poxi‘ion of a furnace front;
Fig. 3, 1s a'plan view of the Dbearver
and clinker-bar; Fig. 4 18 a longitudinal,
vertical Sectmn on the axial line of the
clinker-bar, through a furnace; ¥ip. 5 is ¢
transverse Vertlml section of :he same on the
line « . 3 and 4: g 6, 1s a s1mi-
lar we“r? on thu hne 9ty and I‘lg 7 1s an
enlarged perspective detail showing the for-
Ward clinker-bar bearing and admcent parts
In section. o .

As shown in the dray ;mgs 1—1 are parallel

platesforming the sides of the grate bearer

and these plateq are spaced apart by a series |

of transverse bemmﬁ membpers or plates 2,
the ends oi.which engage between vertical

of the clinker-bar by arranging its-

Specification of Letters Patent,
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- ribs 3 on the inner sides of the plates 2

cla.wp the bearing members b[,m gen.

1110mbl(, orate-hars

boear:

{1ons are
5o that the teeth extend outward in a spiral

- —— —— | —

Patented Nov. 16, 1904,
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; LGP(]_ 2CTOSS adjaeem to one side of each bear-

siding at Detroit, in the county of Wayne
and bt-a,te ol Wi‘tchlgﬁn have invented cer-
tain new and useful Improvements in Xur- | bearing member Fests upon lugs § which fill
naces, of which the following is a Spﬂuhw— ;

tmn refex_em,e being had ih?lélﬂ 1o the ac- |

to te the sides together and
Lach

e member

the 10\.‘5& ends of the grooves belween the

11b5 3, and lugs ¢ pl()]e(,tmﬂ from the face
of each. bmrmf} member just beneuth the ad-

When i poutmn

rear end upon rolls 7 on a supporting plate 8

built mio the bridge-wall of the furnace, and
at 1ts Torward uld 15 ‘-;upporte,d upon o]
bracket 9 on the furnace front. The upper

- edge of each side of the bearer 1s beveled for

the engagement of a series of stationary
ojate- bars 10 which alternate with similap

extend upwardly and outw fudh from the
bearer, meuﬂ_ a Y- shdpurl grate.

10 fmn thioe o
chinkers =0 {hat theyv widl fall luwh and
not clog the. hmw;_ 4 rotary ¢linker-bar 12

1S nwnnwl 1 the bearings 2 ]UII“ltu'liIthV
of the bhearer. This elinker-bar or orinder

f}l]“:]”‘ﬁl“} 1}1 ¢ Udl 1 thl[t 1) \\]l'{ll 1S ‘n(]lhlli""

) Cross-scetion extending the feneth of the

bearer with  its fmmml end - projecting
irongh an opening in the furnace front.
and slipped upen tlus bar are the heu'ilm-
thimbles 14 each having a square axial open

e fo bt the har and a {V]m{h eal outer sur-
face (o rest and turn n the seals in said
hes 200 Strimg on said shatfl between
said (himbles is n series of short sections or
ringes 1o ecach formed with o square axial
01}0111110 to fit the shaft and provided on its
outer surface with a tooth 16. These sec-
preferably set relative to the shaft

r(.mf, the row extendmg once around the
shadt belween the be rINgs.
for W ;ml of the flout Umlmﬂ 18 a sleeve 17

and the forward end of this ‘slem ¢ enerages .

bearmg provided therefor in a detacm_;)lv
plate 18 securved over an opening in the fur-
nace front.  The outwardly projecting end
of the sleeve i1s squaved for the engagement
O'i' a sy able lever for turnmg thg dmﬂa—

par and a pin 19 extends through the end of -

the shatft and engages the end of the sleeve to
hold the shaift f1 om longitudinal movement
relatlve to the sleeve and 1ts sections. The
rearmost bearing is formed with upwardly

11 and all of these bars

criate of ashi and orind the

On the shaft
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filled by a filler or cap-plate 26.
platé i1s formed at its lower cdge to rest upon

>
=

extending curved fingers 20 which nearly
complete the circle of ﬂlb bearmg so that the

thimble 14 is prevented from lif Lmﬂ‘ gut ver- |

tically and a pin 21 extending EthI“Th the

end of the shatt prevents said “thimble fron: |

slipping endwise from the bearing i one di-
rection and a ﬁdIlﬁ’L on the tlumble eNnoavIng

the end of the bearing prevents such endwi ise

movenient 1n the oppoc,m, direction. .\ sui-
ficient opening, however, 1s left between the
ends of the hnuels %0 to permit of the Iift-
g out of the shaft when the pin 21 18 re-
moved and the thimble slipped longitud:-

nally out of the bearing. T'hus the {111113_91.-
bar may be quickly and easily lifted out for
repair by removing the pldtf., 18 and disen-

gaging the thimble 14 from 1ts bearing.

Upon the bridge-wall at the rear of the
gmte—bal‘s and set at an inclination similar
to said bars are the dead grate-bars 22 w ith
their lower ends eng: noing the sides of the
bearer in a manner .5111111111 to that of the
To cover the rear end
of the bearer buween the dead grate-bars, a
cap-plate 23 1s provided. T his plate s
formed with doanardly extending curved
ribs forming legs to engage the bu.u*e

each side. and supportmﬂ the plate m the
desired position thercon.

94 1s a fire-door 1n the furnace front and
extending inward and downward from said
door to the front bearing 2 of the bearer is
a . hearth-plate 23.

the V-shape of the grate and to recelve a five-
brick covering. I he space between thelower
edge of the huuth plate and the beaving 2 1s
This® cap-

the upper edpe of the bearing-plate 2 and
upon® the thlmble and at each side of the
thimble is provided with downwardly ex-
tending lugs 27 to engage the inner side of
the bearmfr plate. The upper edge of the

fller- plate 15 provided with a ﬂanﬁe 23 to.

enrage the 1r1ne1:' side of the ﬂanrfe on the
hearth-plate and said filler-plate, engageing
at its Thner side the adjacent stationary
orate-bars and also a.xib on the end of the
bearing-thimble, 15 prevented from slipping
mward the Ian 27 and flange 28 prevent-

ng the filler- plate from shppmn forward.

"lhe filler-plate is thus interlocked with the

other parts and securely held against acc:-

- dental dlsphcenlem while at the same time

filling in the space between tne hearth-plate

“and the bearing to prevent the escape of
It also-forms a cap to

hold the thimble in its bearing and is made

ashes and clmkem

detachable to facihitate the 1‘@1110?‘11 ot the

thimble and other parts. 1
‘The clinker-bar 15 preferabl: ’i?' set 1n its

,be’wmﬁ's a little to one side of the center

line et the bearer so that there is a greater
space between 1t and the sides of the bearer

at |

This hearth-plate 1s;
formed in the usual manner to conform to

_lnm 30 at thewr upper Lw‘fe'- to 1"*1

fower edoe 18 a 110]{; 32,

938,007

at one side than at the other. To partiai
fill this wider space at one mde of the
clinker-bar suitable filler-plates 20 ave pr{)-
vided, one Dbetween each pair of beavings.

These filhng members are de"ar=*m,:e“* 'aﬂ@~

norted in place by being provide

: “
J
HAG

oject over
and enguge the top of thie beavings 2. At

intervals upon the outer face at the filler-

".

plates-arce spacing-ribs 31 to engage the s1cie
of the bearer and space the plate thererrom.
These plates being simply hung by thew
lugs between the bfmmnq may De (zmt,u*gr
aml easily lifted out at any tin
be desirable, on accoant of large guantities
of clinker and ash from the ceal to ﬂ‘f}‘*f}r“
n oreater space between the rﬂm!;e.-.. -har an
Lue bearer.

Tn cach of the
1 which noleg 18
prmwd a steqm-pipe 33 havi ng & series of

jet openings along its upper side to project

jeis of steam upw ard around the clinier-bar
to assist 1 the - hmmwmhw of the clinkers,
This steam- pme extends outward through
the furnace front and is connected with any
desived supply. As shown in Iig. § in dot-
ted lines, other or addifional f-_-,te:t - }hpFS
34 may be supported 1n any S itable manner
at-each side of the beaver along 1ts cuter

Tower edﬂeq to direct the jets e of ste | Np-

ward between the erafe-pars.

By making thu orate-bar or ring- _sections
15 each formed with - one” or more teeth,
should one of the teeth become broken the
section may be removed and a new section
put in its place without the neoeqszty 10T @
whole new bar, and as these s ﬁ.-.ﬁtI{)ﬂS Are
formed with ftd]acmt inclined’ faces 35 as
shown in Fig. 4, the radiating surface ‘of the
orate-bar 1s mmermlly increased and there-
Fore cools much more readily, preventing
warping and other troubles from over-neat-
ing. .S shown, the sections 15 between the
forward bearing 2 of the bearer and the ad-
jacent bearing are all made of the sams dl—-
qn*mterg. but the sections between the second
bearing and the next are preferably of a
lesser diameter and those between tﬁe third
and tHe last bearing are of a still lesser di-
ameter. The clinker- bar, taken as & whole,
is thus given a +ztpermo~ form, being of
Iarger diameter at its forwazrd end tuan at
its rvear end. ‘“lhe space between the sides
of the clinker-bar and the sides. m? the.
hearer thus increases toward the rear of the
bearer, so that more of the ash and elinker

will be removed at the rear of the furnace

than at its forward end, and by setting the

sections 15 so that their testh form one or

more spiral rows around the clinker-bar, the
climlkers will bs more readily broken up ne-

cause of the rotary motion which will be

eiven them by the spiral setfing of the teeth.
~'Fhe rings 15 between one bearing and the

r

with end .

38 :—:imdit,.- 1%
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ndfiptﬁd to ‘%11]_)}}01'5 the ends of said

080,887 - o 8

next mwcent bearing are, however, prefer-
ably all made of the.same diameter so’that
they will be 1ntelchange.-_1ble and bv* thwe
si7es will be required for the whole ! par, thus
cnezpening the construction and making it
much easier to specify the ring 1*9{}1111*9(1
should one become broken.

ﬂavmn thus fally deﬂ:(‘rlbed my imvention

what I clalm 18— .

1. In a Furnace, the combination wvim
grate-bars, of a bearer con nsisting of 1nde-
pendent sides adapted to support the ends
of said bars, detachable bearing - mémbers

extending across between satd  sidos and
bplts emendmg across the bearer and
through said bearer sides to draw the sides

toward each other and clamp the hmmlfr
members between them, and & (lmlw bt

%uppm tedt by the 1)9‘11111“‘ menmbers.
. In a furnace, the “combination
umte bars, of a bearer consisting of

with
sicles
hars,
and provided with vertical grooves closed at
their lower end% trausVﬂLJe bemuw N1 -

bers.detachably engaging at their ends said

arooves, bolts e&tendmg across the hearer
and through its sides to secure the sides
together and the beanng members in their
arooves, and a clinker bar supported by saud
hearum-ﬂ renibers. | |
. In a furna 1wee, the combination with
5,51': te bars, of a bearer - for supporting one
end of said bars consisting of 1‘}{11&1’@1 s1cies
having vertical srooves closed :
ends, l:earmi} -members exte: MING ACross be-
qum said sides with theiv ends engaging
said grooves, bolis extending  across the
I)Lawl and through its sides adjacent o
cach bemlnf‘-lnemm to draw the sides to-
gether and clamp- the members between
th(,m lugs on m(‘-‘h bearing-nmember project-
ing beneath said bolts, and 3 clinker bar
mppmt.ed by said bearing members.
4. In a furnace. the combination with a
series of grate-bars and a bearer supporting

- the ends I)I wiid -pars, of a rotatable chnl‘{el

o()

by
o

G(

J

bar consisting of a shaft formed square 11
CrOSs .;e{tm] membaers having teeth sleeved
upen said <haft, be T INe- llUle(‘l% on sald
bearer for said ol *111191 bar each formed with
a bearine of orcater diameter than the di-

ameter of tie clinker bar shaf(, and open at
15 upper side o permit the Iifting out of
sind shalt, a beaving thimble within the

hzw ine of oue of siuid bes arine-members hav-
e a sguare opening (o fit the shaft and
provided with a flange at one end to engage
the end of the beavine, and means on tlw
st it near one end tleu”:u;i to engage the
hindie of the adjacent bearing and hold
e =hadt fromy longitedimal movement and
e ihnnble within its bearing.

ST FTRY fm*mv the combination
arate-bars, of a bearer having sides
Lo :-:sui)puu. (1 {11{[ OFf miltl l}f.ll.::::, iJ{"u.LlIlﬂ‘-

- el -,

'ﬂ.’it]i

14 tn.,u tower

ndapted

Stween 1t and the other side,
adapted to engage the beamnu -members at

m=—t iyt —— —r T — T C—m T ma

L : .
members extending across between gaid
sides, a clinker bar supported by said bear-

ing members extending ]UnmmdnmI]} be-
tween the bearer sides with a w ider space

bhetween 1t and. one of sald sides than be-

and a filler

its ends and he dem(,lml;hf bnppm'ted there-
by within the widest space.

6, 'In a furnace, the combination with in-
clined orate-bars. of a bearer thlllG sides
adapted to be engaged by and supp. vt the
lower ends of said bars. a series of bear ng

members between said bearer sides, a (*hnhm

bar rotatably mounted on said bearing Nein-
bers and extending longitudinally of the
bearer closer to one side of the bearer than
to the other,. filler plates having spacing
ribs to engage one of the bearer sides, and
hlﬂh on the end of said filler plates to en-

cage the bearing members and det tachably

suppf:ﬂl said plates within the wider of the
fwo spuces between the elinker bar and the
bearer sides.

(. In a furnace, the combination with in-
luwd orate-bars and a bearer having sides
adapted {o be engaged by and %upport the
lower ends of said lm*% of a bearing be-
tween said beaver sides near its forward
end, a hearth plate uwndmn tnwardly from
the furnace front with its mner and lower
edge above said bearving, amd a e ap plate
f]ﬁ‘td(‘hdbh? supported by the be aring and
flling the space between said bearing and
sl ed% of the hearth plate.

8. 1n a furnace. the combination with in-
clined grate-bars and a bearer having sides
adapled to be engaged by and bllppbl‘l the

lower ends of said Iarg, of a bearing in

sald bearer between its %1de¢; near 1its 101'
ward end, a clinker bar in said bearing, a
hearth plate extending imwardly from “the
furnace front with its inner and lower edge
above sald bearing, a detachable cap ]_)I‘IH‘
scated upon the bearmg, dow nwardly ¢x-
tending lugs on the cap plate engaging the
lwumn md ILmnu oir the cap plate erON -
mu the hearth plat

In o furnace. tlie combination with in-
Inwd nmlv birs, of o bearer having sides
cl(ld])ft‘{] o he engaged by and to support
the lower ends of said opate-bars, detach-
able bearing members lm LWeen '

the sides of
satd bearer havi g Openings ne 11‘1]1011 lower

sides within the bearer, aud steatn pipe ex-

(*11{1111{1 throuel said opentngs in said bear-
my- nwmlmm gl provided with jet open-
mes m ils upper side. |

{0, In o furnace. the combination with
Schned grate-havs and a bearer for sup-
porting the lower ends of sand bars, of

clinker bav supported by <id bearer and
consisting of a shaft formed square in eross
section throughout its leneth, n series of
crushing sec tiois on said shaft has T square

70
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~ a hearth plate extending inward and down- |

= | L 939,897

‘axial openings to receive the shaif and pro-

vided with feeth, a sleeve on the forward
end of the shaft having a square ax1al open-
ing to receive the shaft, a detachable plate
adapted to be secured to a furnace iront
and forming a bearing for said sleeve
through which bearing the sleeve projects,
means for engaging the projecting end of
the sleeve to turn the clinier bar, and means
for preventing the shaft from moving longi-

tudinally through said sections and sleeve.
~ 11. In a furnace having a front provided

with an opening and a door opening, the
combination with inclined grate-bars, of a
bearer having sides adapted to be engaged
by and to support the lower ends of said
bars, o series of bearing-members extending
across between said sides of the bearer, a
clinker bar supported by said bearing-mem-
bers and extending outward from the fur-

nace front, a detachable plate adapted to

be secured to the furnace front to close the
opening therein aud to form a bearing for
the projecting end of the clinker bar, a

bearing-member for the rear end of the
- clinker bar having a bearin _
‘diameter than the diamneter of the bar and

1 £ L )
Q o1 oreatery

provided with an opening in its upper side

through which the bar may be hLifted, a

thimble upon the bar engaging said bearing,

ward from the door in the furnace front to
s, point over and adjacent to the forward
bearing-member, and a cap plate upon said

forward bearing-member to fll the space be-
tween it and the lower edge of the hearth

bearing-member and hearth plate.

12. In a furnace, the combination with in-
“clined grate-bars and a bearer for sup-
| porting the lower ends of said bars, of a

- sections ou said shaft having square axial
openings to receive the shaft and provided

the shaft having a square axial qpening to
‘regeive the shaft, a detachable plate adapted
to be secured to the furnace-front and form-

jecting through said plate and having an end
adapted to be engaged by means for turning
the clinker bar, and means for preventing the
shaft from moving longitudinally through
said sections and sleeve.
-+ In testimony whereof 1 affix my signature
in presence oi two wilnesses. o
’ - - JOHI R. FORTUNE,
Witnesses: S S
Orro F. BarraxeL,
Awmwa M. Dorr. -

plate and detachably interlocked with said -

clinker-bar' supported by said bearer and
| consisting of a shaft formed square 1n cross-
section throughout its length and a'series of.

with teeth, a sleeve on the forward end of

ing a bearing for the sleeve, said sleeve pro-

39
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