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UNITED ST ATES

ATENT OFFICE.

DANIEL CAMPBELL, OF FATRVILLE, CANADA.

| A_"s_ H'-REM O_VER___"‘F;_O R BOILER-FURNACES.

. bPECI ICATION f01 mmg pa,rt of Letters Patent No. 698 449, dated Apul 29 1902
' | | Apphcatmn filed November 16, 1900, Senal No. 36 680, (No model.)
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. | Fig. 3

Fig. 4 is'a detail view of the 31ftel

Beitknownthat I, DANIEL CAMPBELL,& sub , and madlnﬂ‘ mechanism. Figs." 5 and 6 are

ject of HerMajesty the Queen of Great Britain,

residing at Fairville, county of St. John, va-
ince of New Brun3W1ck Canada, have 1uvent~

ed certain new and. useful Improvements in

Ash-Removers for Boiler-Furnaces; and I do

~ hereby declare that the following is a full,
~ clear, and exact deseription of the invention,

'_'IO

such as will enable others skilled in the art to
whichitappertainsto make and use the same.

My invention relates to an apparatus for re-
- moving ashes from boiler-furnaces; and one

object in view is to provide meehanlsm for au-

tomatically and mechanically carrying away
the ashes from the ash-pit; thus dispensing
‘with a part of the disagreeable duties of the
fireman and preventmn‘ the loose particles of

- ash-dust from esea,plnfr 11:1130 the &II' of the en-
RN _.

gine-room. *
A further obJeet 1s to prowde means- fm

_— .Slftlﬂﬂ‘ and assorting the ashes into different

| n'rades to render the refuse of factories and
;mIHS available as‘commereial: products, be-
cause the fine ashes may be used as fertilizer
or the clinkers ma,y be employed to form pave-'

- iments.

-   _4¢

A fmi‘r:'hel ob,]eeb is to p1 ovlde a dead plate

o armnﬂ*ed to deflect the clinkers raked out of |
the ﬁre on the grate into the conveyer for dis-
- charging the refuse from the ash-pit, thus
- overcoming the necessﬂay of throwing out |,

the elmkers into the engine-room, said dead-

plate having a lateh mechamsm thh 1seas-.

ily mampuldted

- Further objects and advantaﬂ*es of the in- |
- vention will appear in the course of the sub-

joined description, and the novelty in the
combination of mechanisms and in the con-

struction and arran ﬂ'ement of pmts Wlll be de-
fined by the claims. - -- ~
. In the accompanying dra,wmws formmﬂ* a
partof thisspecification,Figure 1 isa secmonal |
elevation through a part of the boiler -furna,ee.
‘and showing my apparatus for removing the _-
~ashes therefrom and for treating the ashes to
. secure commercial products.
- tical sectional elevation in the plane of the
~° dotted line 2 2'on Fig. 1.

50

and a part of the ash-conveyer.

- side elwatlon of the COl'lStl uetwn shown b}’ ]

on Fig. 9.

lining 18.

Fig. 2 isa ver- | of bhe sections.

Fig. 3is a detail
plan view of the clmker crushmﬂ‘ mechanism
Fig. 3* is a |

detail views of the dead- plate and its latch.

Fig. 7 is a detail view of one of the chain-

tighteners for the ash- eonveyel Fig. Sis a
detail per spective view of a part of the ash-
pit lining. Fig. 9 is a sectional plan view in

|-the. pla.ne of the dotted line 9 9 on Fig. 10,
| illustrating the application of my improve-
ments to a battery of boilers and in opera-
tive relation to a secondary mechanism, the
latter arranged to discharge to an elevatm
‘mechanism. Fw‘ 10isalon U‘Itlldl[l.:ﬂ sectional
elevation in the pla,ne of the dotted line 10 10
Fig. 11is a detail view in perspec-
tive of a por tion of ‘an ash- -conveyer trough.
Figs. 12 and 13 are detail views of another
form of ash-conveyer mechanism adapted for
-use in connection with the trough of Fig. 11.

Fig. 14 is a detail view in perspective, 111us—

trdtmwtheadaptatlon of theconveyer mechan-
| ism of Figs. 12 and 13 to a return-tube.
15 and 16 are views in side elevation and in
transverse section, respectively, of a sifter-
cylinder embodymo an-internal brace-cyl-
‘inder adapted to withstand the weight of a
| large quanmty of thes whlch ma,y be supphed |

Higs.

thereto

The same numexals of 1eference are used_
to indicate like parts in each of the several -
.ﬁﬂ'ures of the drawings.
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10 deswnates the lme olf'the boﬂm 11 the °

'f1 ont; plate thereof, 12 the grate, 13 the brldn'e-
wall,and 14 the 1&11 of the front Urate-supporb
| iall these parts being ordlnary in the art.

- 15 designates the usual chamber below the

each of which is cast in a single piece of meta,l

and the sections are p1ov1ded with the dowels

19 and the side flanges 20, the latter extend-
ing upwardly from the flat or horizontal plates

the dowels thereof connect the sections, soas

| to make close joints and hold Lhe pmts ﬁlmly
1111 position.

The drivi n&éslmft of hhe a,sh eonves 01 is

These sections fit snugly be-
‘tween. the vertical walls of the ash-pit, and

_'grate, said chamber having the sloping walls
‘16, which converge, so as to form the ash- -p1t
'propm 17. This ash- pit according to my in-
‘vention extends transversely across the orate,
and said ash-pit is provided with a metallic
This lmmg is . made in sections,
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~ that the ashes removed from aboiler-furnace

e

boiler-furnace.

I

2

indicated by the numeral 21 as being located,
preferably, outside of the line of the boiler-

furnace, and this shaft is provided with a |

series (bwo or more) of sprocket-gears22. The
ash-conveyer is preferably embodied as an
endless conveyer having the chains 23, which
engage with the sprockets 22 on sald sha,fb 21.
These sprocket-chains also engage with the
idle sprocket-gears 24, and said chains carry
the metallic slats 25, the latter being secured
at suitable mterV&lS to the ehmns and ar-
ranged thereon in parallel relation to each
othel The idle sprockets 24 of the endless
ash - conveyer are preferably supported on
short shafts 24, which are individually
mounted in yokes of tightener devices. One
of these yokesis shown by Fig. 7 of the draw-
ings as being slidably confined in suitable

onides 27, and with this yokeengagesa screw-

spindle 28, the latter beingloosely mounted in
a bearmw 29, and said screw-spindle being
promded with a suitable means for turnmﬂ‘

the same, said means being shown as anerfo-'
rated head 30, adapted to receive a pin or bar

which is mampulated by hand.

The endless ash-conveyer extends 10ncr1tu-
dinally in the ash-pit 17, and it is plopelled
by its shaft 21 to travel ina path substantially
at right angles to the line of the grate 12.
The slopmfr walls 16 of the chamber 15 direct

‘the ashes which pass through the grate into
the ash-pit 17, so that the ashes will lodge

upon the metalhc lining 18.  The endless

ash-conveyer 18 armuged over this lining in
amanner for its metallic slats 25, on the 10we1_
side thereof, to sweep close to thu: metallic:
lining and to travel between the upstanding.
flanges 20 thereof, whereby the ash-conveyer
1is.adapted to operate efficiently in foreing the.

ashes through the pit 17. |
It is well known to those skilled in the art

contain. elinkers, and to utilize these clinkers
or make them available as a commercial
product I have equipped my apparatus with
means for mechanically reducing said clink-
ersand forseparating thesame from the ashes.
A clinker-crushing mechamsm is arranged in
a subehamber 17’ of the ash- -pit, which sub-
chamber is below the floor-line of the furnace
and in a vertical position at one side of the
(See Fig.1.) Saidcrushing

- mechanism embodies.a pair of coacting cor-

rugated rolls 31 32, which are mounted in

parvallel relation o each other, and said crush-
ing-rolls are driven from a 1011 driving shaft
‘—33 the latter having a pulley 34. bmd shaft

| 33 is also mowded with a gear-pinion 35,

-60

which meshes with a large gear 36, which is

fast with the shaft of ’rhe roll 31. The shatts

of the two .crushing-rolls are provided with.
the gear-pinions 37 38, arranged to intermesh

and cause the rolls to rotate in opposite di-

rections simultaneously, whereby the roll 31
is driven from the shaft 33, and it in turn |
rotates the roll 32.

The shaft of said roll 3"

anism presently deseribed.

are deposited in the subchamber 17',

698,449

has a gear pmlon 39, which meshes with 4
large gear 40 on the duve shaft 21 of the end-
less ash -conveyer, thus propelling the latter
from aroll-shaftof the clinker-crushing mech-
anism. .

41 designates an endless bucket elevator,
which may be of any suitable construction
known to the art. Said bucket elevator is
disposed in an inclined position, with its foot
or lower end disposed within the subchamber
of the ash-pit, while its upper end discharges
to a chute 48, which delivers the load of the
elevator to the screening and grading mech-
The npper part
of this bucket elevator is engaged with an
elevator-driving shaft 42, while the lower or
foot end of the elevator engages an i1dle shaft
43, the latter being supported below the rolls
of the clinker-crushing mechanism. It will
be observed that in the operation of my ap-
paratus the endless ash-conveyer carries the
ashes and clinkers from the ash-pit to the
crushing mechanism. The ashes are free to
pass between or around the rolls, while the
clinkers are detained and crushed by therolls,
whereby the ashes and the crushed chn]%ers

he
bucket elevator is loaded by its buckets trav-
eling through the ashes and clinkers that ac-
cumulate in the subchamber, and this ele-
vator discharges its load upon the chute 48.

The main drwmﬂ' shaft 44 of the apparatus.

is connected by a belt 45 to the pulley 34 on

‘the shaft 33, that propels the clinker-crushing

mechanism and the ash-conveyer, and this
main shaft is also connected by a belt 46 to
the pulley 47 on the shaft 42, Whlch drives
the bucket elevator. .
The screening and madmﬂ' mechanism that
I employ consists of_a rotaly cylinder 50,
which is carried by a longitudinal shaft 49,
the latter being propelled from a cylinder-
drwmn shaft 51, which is geared to the shaft
2 of the bucket elevator in any way pre-
ferred by theskilled constructor. Thisrotary
cylinder has a series of heads or spiders 52
secured to the shaft 49 and supporting a plu-
rality of screen-sections 53, the latter having
meshes of different sizes. Ipt-efer to employ
acylinder having three sections made of wire
fabric or other foraminous material, which
may be designated as *‘fine,” “medmm > and

| ‘“coarse,”’ in order to correSpondmwly grade

‘the ashes that are adapted to pass there-

through while the clinkers and coarse matter
are dlseharwed from the end of the screen.

Sald cyhnder is arranged in an inclined posi-
tion for the chute 48 to extend into the fine

| section 53 thereof, and said sereen-cylinder is

-

disposed over a series of bins 54, the latter
being made of metal or other fireproof mate-

‘rial and suspended above the floor-line or a

platform 57. Each bin is provided at its bot-
tom with a gate - valve 55, which may be
opened for emptym_cr the eontents of the bin
into a cart or other receptacle adapted to
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ta,med in a suitable housing 56.

10

20

- The clinkers are adapted to be raked by &
suitable implement from the bed of incan-
descent fuel on the grate 12, and in my in-

vention I have provided novel means by which

these clinkers may be directed to the endless
- ash-conveyer to be removed by - the latter
from the furnace, thus overcoming the ob-
jection of dra,wmﬂ‘ the hot clinkers 01113 of the-
furnace into the engine-room and obviating

one of the disagreeable duties of the ﬁreman

A plate 60, which I term a ‘‘dead-plate,” is’

provided a,t one edge with trunnions 61,loosely

mounted in lugs 62 ‘which are 5ecured to the

boiler-front 11, in the horizontal plane of the
grate 12.

is  sustained in ‘this  position by a sultable

form of lateh 64, thelatter being dlsposed on:
the under side of the dead- plate and con-
nected pwotally thereto in any suitable way.
The dead-plate is provided with a transverse.
aperture 63, and the latch hasa socket 65.
The free end of the latch works orplays in

a keeper 66, which is bolted or otherwise fas-

- tened on the under side of the dead-plate,
said end of the latch arranged to rest upon.
the rail 14 of the front gr ate-su pport, whereby-
the latch sustains the free edge of the dead-
plate, and the latter is supported in-the hori-
- zontal plane of the grate.

30

35

Jlatch,

A lever orbar67,
having a downturned end;is adapted to be

thmst through the aperture 63 of the dead-

plate and to be fitted in the socket 65 of the
This lever may be operated’in a hole

68, prowded in the boiler-front, and when the

40

45

55

lever is removed or mthdmwn the hole 68 is
Said lever or bar
may ‘be engaged with the: latch and be ma-

 nipulated by hand’ to withdraw the free ex-
-+ tremity of the latch from the rail 14, thus:
permitting the dead-plate to drop to the in-
 clined position shown by dotted lines in Fig.
The clinkers raked:from
the fire’lodge upon the dead:plate, which de--
-~ flects said elmkers into the ash-pit 17, from:

50

closed by a hinged door 69.

2 of the drawings.

which the-clinkers are removed by the op-
eration of the ash- conveyel as herembefme
described. 3 -

-. A prefer to employ crushmmwlls ed,eh hav-
7 ing'a continuous series ol‘ shalpenerl or’
pomted teeth arranged to ‘pass’each other

~and to operate efﬁclently in crushing the

“hard clinkers, while at the same: 1311116 pro-
- viding: f01 pr opel elearanee c:f the cluf:hed_“
cllnkers 2
Althoufrh 1 ha,ve shown and debeube{l the'-
- boiler- tront as prowded with an extra - open-
ing closed by a door on'a plane above that of
the crra,te I do not 11111113 my%elf to the use of'}

| 6o

This plate isarranged to normally
 lie in-a horizontal position between the front
edge of the grate and the boiler:front; and it

over the trou oh,

travelon the platf01m57 All the p.‘EthS of the-] f01 enﬂ'aﬂ'ement with the lateh of the dead-
sereening and grading mechanism are. eon-.; :

plabe .
Many modlﬁcatmns may be made in the a,p-

pal atus heretofore described in applying or

adapting the conveyer mechanism- to differ-
ent kinds of boiler-settings. © I have experi-

enced difficulty in the 1nstallat10n of a con- .

vever mechanism to boiler-settings. havmn'

concrete or stone floors, because the proprie-.

tor of the plant or factory objects to eutting
the foundation, and besides.this there is con-

the necessary excavation.. T'o overcome these
objections, as well as various others from
practical standpoints, I contemplate the em-

ployment of the construction shown by Figs.

9to 14, inclusive. Inthisembodiment of the

invention I contemplate the .use of a trough
70, whieh-is installed above the bed or-floor-
of: the boiler-setting below the grate and:to
extend from side to side of the furnace, sub- -
_sta,utlally as shown by-Figs. 9. and 10.

-

In-

75

siderable amount of labor involved in making

80

conjunction with this troun'h ‘which is-open

at its upper side, the inclined plates or other

The

00

surfaces 71 71* are employed; said-surfaces.
converging toward the trough-forthe delivery
thereto of any ashes or:clinkers that: may be
deposited -upon the inclined surfaces.
employment of this trough, which: constitutes

95

the equivalent for the lining-plate heretofore

described, necessitates the use of ‘an endless

positions and turn on ver tmal axes..
form of -flight forthis endless conveyer mech—

anismis modiﬁed inaccordance with the cross-
sectional shape ofithe trough, as represented
by “Figs. -12:to 14, inclusive.

chain 72 of the conveyer mechanism-has cer-

tain of its links equipped- with the flights-73,
which are provided with curved lower edges -

- The endless-

‘105

conveyermechanism having drivirig and:idler

sprockets which are arranﬂ'ed in horizontal |
- The -

100

adapted to snugly fit'in the trough 70.-" The

endless chain of the mechamsm is" disposed
in a horizontal plane, so as to have one-lead"
or length -thereof extend :lengthwise of and
(see Figs. 9 and 10 ,) and the
other lead of: ‘this endless chain is- alranﬂ'edr
to travel in a return tube:or: conduit: 74, the
latter being disposed in rear ‘of the troun'h-~
and: parallel therewith. The trough and: the

JIO

115

return -tube may-be placed 1in. posmon be-.

| neath the boiler-grate without excavating the

floor of ‘the settmﬂ* in any manner Whatever

thereby - fac111tat1nﬂ* the installation of: tlle
ash-remover: system

- The trough 70 is-pref-
erably madein sections, assembled in endwise

abutting relation, as more:eclearly indicated"
by Fig. 11 the meebmﬂ ends of ‘the.sections
| 'bemg Jomed together bv a lap joint or by:the
‘dowel eonnectlon illustrated:in: eengunctmn
with the lining-plate for the ash-remover con--
‘veyer-heretofore described. : Theouter.or. rear:
‘end of theash-conveyer is maintained-in.po---

| sitionbyan idler-sprocket 75, whichis mount-

65 may ba formed Wlth a slot or openmw ada,pted*{
- to pel mit the handle-bm to pms therethrou n*h-‘- ‘

I20

._;;125

130'_.

‘edin:any suitable way,: whlle the.inner:or op- -+

posnse end of ‘said conveyel pa.sses amund a-
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driving-sprocket 76, both of said sprockets ] ends of sald shafts 77 being prowded with the

turning on vertical axes. The driving-
sprocket is on a vertical shaft 77, which is
supported in any suitable way adjacent to the
boiler and which is driven from an overhead
shaft*through suitable bevel-gearing, as will
presently appear.

" The construction just deseribed is espe-
cially well adapted for use in an ash-remov-
ing system which may be employed in con-
nection with a battery of boilers, as repre-
sented by Figs. 9 and 10, the furnaces of the
ba,tte.ty being indicated by the numerals 73
79. The transversely operable ash-convey-
ers are installed below the boiler-grates, su b-
stantially as hereinbefore mdmated and they
are arranged to be driven in opposite direc-
tions, so that the different conveyers will dis-
charge the ashes to a common conveyer-pit
80, the bottom of this pit being on a level con-
mderably below the homzontal plane of the
ash-convey er troughs 70.

- 80 1s arranged for lts longitudinal axis to lie

25

30

35

40

45

50

- the house.

at right anﬂ‘les to the major axes of the two |
ash-conveyers, and, {furthermore, the con-
veyer-pit extends for a considerable distance
beyond the line of the battery and is pro-
vided below the floor 81 of the boiler-house
in which the plant is installed. The con-
veyer-pitaccommodatesasecondaryconveyer
mechanism, which is preferably of the end-
less variety, in that it consists of a chain 82,
which passes around the driving and idler
sprockets 83 84, said sprockets being carried
by horizontal shafts, which are suitably
meunted in the conveyer-pit. The chain of

the secondary conveyer mechanism is pro- |

vided with a series of flights 85, and below its
upper lead there is supported a continuous
falsebottom 86, the latter arranged below the
adjacent discharge ends of the conveyer-
troughs 70, so. that the ashes from the fur-
naces of the boiler-battery will be discharged
by the operation of the transversely-movable
conveyer mechanisms upon said false bot-
tom K6. |

~ The conveyer- p1t 1S arranﬂ‘ed in communi-
cation with a deeper elev&tor~p1t 87, the latter
being provided, preferably, below the boiler-
house floor and adjacent to an end wall of
In this elevator-pit operates the

- foot end of an endless chain 88 of elevator-

55

60

buckets §9,said endless elevator being housed

‘within a boot or casing 90, the whole erected

in an upright position adjacent to an end
wall of the house. Said elevator-boot is
equipped with a spout 91, which is arranged
to discharge itscontents into a sifter-cylinder
92, as shown by Fig. 15. Anysuitable mech-
anism may be adopted for driving the trans-
versely-movableash-conveyers,thesecondary
convever mechanism, the elevator mechan-

- ism, and the sifter-cylinder; but as one means

for attaining this end I have provided the
vertical shafts 77 for independently operat-

bevel-gears 91, which have intermeshing en-
gagement with similar gears 92 on a counter-

shaft 93, the latter being driven by suitable

| gearing from the prime shaft 94. Said prime

|

shaft is arranged in an overhead position,

| being mounted, preferably, in the hangers

95, and, furthermore, the shaft has a power-
pulley 96, adapted to be driven from a motor
of any suitable kind. The driving-sprocket
85 for the secondary conveyer mechanism,

which operates in the conveyer-pit, is on a
shaft 97, having a bevel-gear 98, the latter
inter meshmo* with a SImllar gear 09 on a ver-

tical shaff 100, the latter being geared at 101
to the prime shatt 94, The upper end of the
endless elevator 88 is supported by a sprocket
on a shaft 102, whieh is geared at 103 to the
prime shaft 94. Iinally, the sifter-cylinder
92 1s equipped with a bevel-gear 103, that
meshes with a bevel-pinion 104 on a shaft 105,

T'his conveyer-pit | which is belted at 106 to the prime shaft 104:

The sifter-cylinder 92 is constructed with
a series of annular bands or spiders 107,
| which are suitably attached to the cyl1nde1-
shaft and which serve to properly support the
meshed screens, which are of different grades
of fineness, as clearly shown by Fig. 15. This
SIfter-eylmder 18 housed or cont&med in a
compartment which is subdivided to form a
series of bins that are disposed to receive

- different grades of ashes, which are separated

‘ism in connection with an ash-conveyer.

by the various screens of the sifter-cylinder,
each bin provided with an ofistanding chute

70

75

30

go

100

adapted to deliver the sitted ashes to the out-

side of the boiler-house. (See Fig. 10.)
In the construction of the sifter-cylinder
shown by Figs. 15 and 16 1 equip the re-

ceiving end thereof with an interior supple-

mentary screen 108, the latter being of a mesh
corresponding to the mesh of the medium or
second screen of the cylinder. 'This supple-
mentary scereen is arranged within the fine
screen abt the receiving end of the cylinder,
and into the supplementary screen are dis-
charged the ashes and clinkers from the

105

IIO

spout of the elevator-boot, whereby the sup-

plementary screen relieves the finest screen
of the sifter-cylinder from the weight of the
heavy clinkers and the mass of ashes lifted

by the elevator mechanism.

In the embodiment of the invention shown
by Figs. 9 and 10 I have not represented the

-_clinker-crushing mechanism, because 1 wish

to be understood that myinvention is not re-
stricted to the use of such crushing mechan-
It
is perfectly obvious, however, that the crush-
ing mechanism can be arranged adjacent to
the delivery end of the secondary conveyer

‘mechanism, which operates in the conveyer-

pit, or it can be armnﬂf‘ed at any other con-
venient point.

Changes within the scope of the &ppended
cla,lms may be made in the form and propor-

~ing the individual ash-conveyers, the upper i tion of some of the parts, while their essen-
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tlal featme% are 1eta,1ned and Lhe spult of
the invention is embodied. Hence I do not
desire to be limited to the premse form of all
the parts as shewn resel VII]”‘ the rln'ht to
vary therefrom S |
1 claim—

1. In a boiler- furnaee, the eombmatlou of

- an a,sh-plt having the converging walls below.

. ‘thegrate,an endles's conveyerarranged w1thm_
‘the ash-plt below the plane of the converging

ID

walls thereof, means for snpportmﬂ' and driv-.

ing said conveyer to impel it in a horizontal

path an ash-plate supported between the :

‘upper and lIower leads of the conveyer and

close to the upper lead thereof, and scraper-
bars attached to the conveyer and armmwed
to sweep close t0 the ash-pit, substantlally as

o and for the purposes deseribed.

- ':z-d'

2. In a boiler-furnace, the eombllmtlou of'
an ash-pit having converging walls which-

 are arranged transversely 130 the line of the

"~ boiler-grate, a metallic ash-plate supported

" below the converging walls of the ash-pit and

23

 tached to the conveyer and arranged to travel
~between said flanges and to sweep close to

- the'ash- plate, subbtantlally as described.
30 -

~ below the converging walls of the ash-pit and

35

3. In a boiler-furnace, the combination of

bmler—wmte, a metallic ash-plate supported

consisting of the ﬂan n'ed sections havuw de-
tachable mtellockmﬂ' engagement one mbh

~ the other, and an endless « conveyer arranged
~ below sald ash-pit and having sldts adapted

40

to sweep close to said ash- pla,te substantmll y
as and for the purposes deseubed .
4. A boiler-furnace comprising an ash -pit

__ : having the downwardly-converging wallsand
R :! conveyer-plt at the mtersectwn of- sald.

45

walls, ahorizontally-disposed conveyer mech-
anism operatively arranged within said con-
veyer-pit, a grate immediately above the con-

- veyer mechamsm and a dead-plate disposed

“in the plane of the furnace-grate and hinged |

" to drop downward to an 1nchned posnamn

toward one of the walls of the ash-pit and the
convéyer mechanism, the space between said

dead-plate and the conveyer-pit being unob- |

“structed and permitting the free passage of

;5
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clinkers and ashes which may be raked from
the grate directly to theconveyer mechanism,

seribed.
5 A bmlel-fmnaee comprlsmw an ash- .pit
havmg the downwardly converging walls

‘meetinginasubjacent conveyer-pit,aclinker-
erushmg mechanism situated externally to |

- thefurnace, a.horizontally-traveling ash-con-

veyer mechanism operatively arran O'ed in the

conveyer-pitand having its dlscharﬂe end teér-
“minating atsaid clmkel -crushing mechamsm
& r"mte over the conveyet mechamsm, a,nd a

an ash -pit having converging walls. whicli-
are arranged transversely to the line. of the’

F

‘having the upstanding ﬂanges an endless
conveyer arranged forits upper lead to travel |
over and close 10 the ash-plate, and slats at-

substanbmlly as and for the purposes de-:_'

'--sa,ld %ubchambel

'clmkel—colleel,or pldte dlsposed in the same

5

plane as the grate and arranged to drop down

below the gr ate and to be inclined toward one
of the Walls of the ash-pit and the conveyer
mechanism ther ein, whereby the clinkers and

| ashes will be dellveled Dby the collector-plate
_to the conveyer and by the latter to the crush-
‘ing' mechanism, suhstantully as described.

6. A bmler-furnace comprising an ash-pit
having the downwardly - converging walls

70 N
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meetmo- in a subjacent conveyer plt a sub-

chamber situated at a point outside of the
limits of the furnace,aclinker- crushing mech-

anism in said %ubehamber a honzonta,lly-'

‘movable ash-conveyer ‘within said conveyer-

80_

pit and ar ranged to travel across the furnace
and to dehvel to the clinker-crushing mech-

anism, a grate over the conveyer mech&msm |

-a clin ker- collectm plate mounted in the plane

of the boiler- grate and adapted to drop below

mechanism ta,kmn*lt% load from the subcham-
ber of said ash-pit, substantmlly as desecribed.
7. A boiler-furnace comprising an ash-pit

cham ber outside of the furnace, a set of inter-

-geared clmker—m ushing rolls mtnated within
means for drivi ing one of

the rolls of said set of crushing- rolls, a con-
veyer-driving shaft geared to one of the rolls

t of the sef, and a horlzontally—movable ash-
conveyer d1spcnsed within the conveyel-plb

and engaging with the conveyer-driving shaft,

said conveyer being movable in a path tmns—

versely across the fu1 nace and said set of rolls

and the conveyer being driven in series from

a'common sotrce of power substantlally as

described.
- 8. A boiler furnace eompusmf}' an ash- p113

‘having the downwardly - converging :walls

meebmﬂ' in a subjacent conveyer-pit, an end-

less conveyer having the parallel chams and
the cross-flights a,rranfred to move in a hori-
zontal path through the conveyer - pit and
transversely across the furnace, a conveyer-

‘thesameto assume a lowered position inclined -
toward the ash - conveyer, and an elevator

00

having the downwardly - converging walls
meetum in a subjacent conveyer p1l3 a sub-

95
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driving shaft engaging with said chains, the -

mdlvld nally-suppor ted idler-sprockets engag:-

‘ing with the other end of the conveyer- chams,
a subchamber d1sposed outside of thefurnace,

the yokes and screws for adjusting said 1dler-
sprockets and the chains of the endless con-
veyer mdzwdually, a set of clinker-crushing
rollels dlsposed in the subehambel and below

‘has its delivery end overhanwmﬂ' said crush-

ing mechanism, and gear conneetmns between
the conveyer- duve shaft and one roller of

“the crushing meehamsm substantlally as de-

ik

scribed.

II5

[20

125

9. ADboiler-furnace comprlsmg a ﬂ'rate an
“ash- -conveyer dlsposed below the same, a, dead-

plate hinged in the horizontal plane of the
grate and ad,] ustable to a sloPmB' p051t1011 be-

low the n‘late and: melmed towmd the ash-

130
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COHVeyer,a latch mounted on the dead-plate |

~and arranged to engage with the grate to nor-
“mally sustain said dead - plate in the same

10

20

planeasthe grate,and means foroperating the
latch mechanism, substanmally as described.

10. A boiler-furnace comprising a grate,
an ash-conveyer disposed below the same, a
hinged dead-plate adjustable to a sloping po-‘
Sltl{)ll below the grate and inclined toward the
ash-conveyer, a “Jatch pwoted to the under
side of said dead- -plate and arranged to en-
gage the grate and to support the dead-plate
in the plane thereof, and a handle or lever

~counected detachably with sald latch, as and
I5

for the purposes described.

11. A boiler-furnace eomprlsmﬂ* a grate,
an ash-conveyer disposed beneath the same,
a hinged dead-plate adjastable to a sloping
position below the grate and inclined toward

the ash-conveyer, a latch pivoted on the un-

- der side of the dead-plate, a keeper attached
to the dead-plate and loosely embracing the

30
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40 grate, a horizontal return tube or conduit ad- |

lateh, and a handle or lever connected detach-
ably to the lateh, substantially as deseribed.

12. In a boiler-~furnace, the combination
with a grate,and a boiler-front havingan open-
ing or doorway in the horizontal plane of said
orate, a dead-plate hinged to tne boiler-front
in the horizontal planeof the grate and of said
opening, a door hinged in a position to close
said opening, a latch on said plate, a handle-
bar adapted to be thrust through the opening
and adjusted to engage with the latch, and an

ash-conveyer b@low the orate, su bstammll} |

as described.

'13. In a boiler-furnace, the combination of
an ash-pitprovided with thedownwardly-con-
verging walls, a conveyer arranged to join
the converging walls of said ash-pit, a boiler-

608,449

..jacent to said conveyer-pit and substantiall y

in the same plane therewith, an endless con-

veyer having its active and return leads dis-

posed in a horizontal plane below the ash-pit

and arranged to travel in the conveyer-pit
and the return - conduit respectively, and
blades carried by the conveyer and active in

| the conveyer-pit only, substantlally as de- .

scribed.

14. In a boiler-furnace, the combination of
an ash-pit provided with the downwardly-con-
verging walls, a conveyer-pit which joins said
converging walls of the ash -

jacent o said conveyer-pit, an endless con-
veyer having its active and return leads op-
eratively dlsposed in the éonveyer-pit and the
conduit respectively and each lead arranged
to pursue a horizontal path, gear elements
mounted to turn on vertical axes and sustain-
ing the conveyer, and scrapers on said con-
veyer, subsfantially as described.

pit below the
M bmler-ﬂ'rate a horizontal return-conduit ad-

45
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15. In a boiler-furnace, the combmatlon of

an ash-pitprovided with the downwardly-con-

verging walls, a conveyer-pit joining the con-
verging walls of said ash-pit below the boiler-
orate, a return-conduit adjacent to said con-
veyer-pit, an endless conveyer having the ac-
tive and return leads thereof movable in a
horizontal path through the conveyer-pit and
the conduit respeetwely and flights which

conform to the conveyer-pit and “carried by

the conveyer to sweep close to the surface of
the same, substantially as described.
In witness whereof I have hereunto set my
hand in the presence of two witnesses.
DANIEL CAMPBELL.
Witnesses: - |
"H. H. PICKETT,
M. D. BROWN.:
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