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.TG all whmn it may concern:
‘Beitknownthat I, THOMAS MURPHY, a citi-

zen of ‘the United States residing at Detrmt

inthecountyof Wayné and State of Michigan,

"'have invented certain new and useful Im-v

provements in Sel -Feeding Furnaces, of
which the following is a speclﬁcatlon refer-

ence bemﬂ' had therem to the accampanymrr:

dmv’mﬂs.
My mvﬂntmn relates more particularly to

steam-boilers and other furnaces of the self-

feeding smokeless type, in which the grate-
bars dre arranged either in two rows on the
opposite’sides orin front-of the furnace-cham-
ber and incline downwardl} toward the cen-

‘ter or toward the rear, the fuel being intro-

duced at the top and fed down toward the
middle or rear, in-which there is a device for
mechamcal]y removing the clinkers.

“The object of my invention is to improve
the mechameal devices for feeding the fuel
and removing the clinkers with a view of ob-
taining gre eater efficiency and, further, to safe-
ocuard against the debtmctn’e influence of the
hl:,r.ah heat which is the most difficult factor to
deal with in this elass of furnaces, and to this
end I have devised an improved firel- feeding
device including a new form of grate, wh ich
devices embody the new idea of feedmﬂ' the
fuel to each part of the furnace exactly in the
relative proportmns to.the degree of combus-
tion which takes place therem further, in
the provisions which are made to lessen the

- liability of damage to the parts exposed to

Ly
oy

'ddma

the heat and to delhtﬂTt repairs where such
should oceur.
Fr'rther my invention compr ises certain

improv ements inthe devices for removing the

clinkers, all as more fully ]t:rpmaftm* de-
seribed,and shownin T.hi.?‘tt‘(:(}l]lpdn} 1110*(1 AW
ings, 1n which— -
TFigure 1 is a_cross- -section through a fur-
naﬂe emb(}df}ln‘* my improvenients, bﬂld fur-

~ nace being 1epre‘sented as oneof a battGI} ot

‘hkp fumaces

Fig. 2 18 a vertical section on
line x xin Fig. 1. Fig. 3is a sectional per-
spective of a poruon of the orate. Tig. 4 rep-
re--ent's on a 1awer seale, a portion of Irig. 1.

Figs, 5, 6, 7 05 and 8 are detached perapectw

views of parts of the grate as indicated by the
letters of reference. Fig. 9O is a horizontal
seetlm throu n‘h the elmker bar and its bearer

1 Fig. 10 is a cross-section thereof.

r
—— e wll = "

Fig. 11 1s
a front elevation of the furnace. _—
In the said drawings iny improvements are
shown in connection Wlth asmokelessfurnace,
shown and described in my Letters Patent

‘Nos. 316,461 and 316,462, dated April 28,1885,

in whmh A represents a, steam-ﬂenemtor- B, |
a combustion-chamber; C, the fire- arch of the

combustion-chamber.

D is the fuel-magazine, located in the sides
of the eombushon-chambel and provided with
discharge-openings E and supply-chutes F.

(v are coal- -pushers reciprocatingly actuated
by the rock-shafts H to feed the coal from the
magazine into the grate.

I is.a reciprocating bar for imparting no-
tion to the rock-shafts H, and J the air-duects
for supplying heated air 1)]11‘011“‘]1 Narrow pas-
sages K to the burning fuel upon the grate,
all these parts being sub::.tantmlly construet-

ed and arranged to operate as described and
shown in the ‘1b0ve mentioned Letters Pat-

ent, except as to the parts hereinafter de-
scnbed |

My improved grate forms the usual doubh--
inclined grate-surface composed of sta,twna,ry
grate- *):us I. and alternate movable grate-
ba?s M.

The movable grate- bﬂl‘b M are Sechnal
bars arranged in tlers the drawings showing

three tiers, the bars on which alternate with
the stam{)ndﬂ bars, so that one bar of each

tier moves in the spaces between two station-
ary bars.

end they are provided with Iaterally project-
ing Iugs a, which rest upon the lugs b upon
the sides of the stationary grate- bars L. In-

' stead of the lugs a b, however, friction- roll-

ers ¢, secured in the mtervalb betiveen the

| statmnm‘} bars, may be used to support the
In the drawings I show .

movable bars upon.
both means, as I preferably use them both,

' S0 that while the rollers relieve the friction

the lugs prevent the po%sﬂ)le tipping of these
bars.

Eaeh movable grate-bar is further support
ed in position by means of a rearwardly-ex-
iendmg arm terminating in a hook ¢, engag-

-ing with the swinging bm"' s ¢, which 1s sus-

pended by means of links /. 'As will be seen

| in Fig. 11, eaeh tier of movab]e oy qte bars is

These movable bars are supported
in position Ly the stationary bars, and to this’
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. lugsl, “cast in the bearer, serve to space the

35

. permitting the free passage of the air between

40

2

with hook-shaped bealmtrs k, which engage
- upon the top of said bearer to hold the grate-

i

53‘7,37&_

arranged in sevoral indepondent groups, tho | SGGLIOII‘?- with ﬂengee S I secmo them toa

drawmﬂs showing three for each, the bars of

“each group bemu' shown hooked upon sepa- |

rate swing-bars e. The links which support

these swmg-bars are pivotally suspended from

the stationary bars by means of bars g, and
they are provided with tue sleeves 1 for the
hooks d to engage upon. |

The statlonary grate-bars are supported at
their inner ends upon a grate-bearer N, which

is composed of two.longitudinal bars ‘anited

at distances apart by means of yokes O and

-supporting in the space between them a

clinker-bar Q, which rests upon movable bear-
ing-blocks O’, bolted in between underneath

_tho yokes.

-‘The clinker-bar is p1 ovided on the outmde
with teeth 7z, which extend spirally around

the bar, and the approximate inner edges of |
the bearers are provided with similar teeth -

m' to aid in crushing the clinkers when the
clinker-bar 1s rocked and also for preventm g
coal from falling through when elartmg the
fire.

The stationar y gmte—hars ettend with their
lower ends over the top of the longitudinal

bars of the grate-bearer, and they are formed

bars against longitudinal displacement, and

grate- bars at fixed dlstances apart... .

.The stationary grate-bars are cast thin, and |
upon their sides along the upper portion they
are provided with short horizontal flanges [,
arranged in the form of steps, which, whlle

the grate-bars, intercept the fine fuel from
fallmﬂ' through-and thus adapt the grate to
the use of slack coal or culm. ‘Afew. similar
flanges ! may be provided along the under

edge of each grate-bar to form, in connection.

with the ﬂann'eb l, gmdee to keep the movable
grate-bars in position between the statlondry
trrate bars.

The upper ends of lhe statlonal y grate-bals

‘abut against a wedge-shaped compensating
_plate R which forms an inclined abutment

- to permlt the bars fo expand more readily

50

35

" as heretofore, is made in sections, joined al-

-. compensatmg plate R is constructed in simi-
lar sections, and by Iormmg the cokmﬂ'-plate | lar box open at the bottom

“allowing free passage of air to keep .
6o

with the heat, and npon this abutment ribs
n are oast to serve as spacmg—lugs for the
bars.  This compensating plate is not fas-

tened . in position, so that it is freé to move
up and down w1th the expansnon of the grate- ,
- bars. '- |
.~ The plate R is pl‘OVIdEdWlth a hp R’ whxoh'
projects over the top of the grate-bars to pre-

vent fuel falling between the grate-bars and

part of the c¢oking-piate S.

The dead-plate. or ooklng-"plate S, msteadl '

of being made in one piece the whole length,

the edges by lap tongue and groove, and the

plate R
cool. ‘At the same time it forms a removable-

|

low the rods Y.
barsactuated by the same pair.of levershave t10 -
a differential .-feed. Provision is also made -

front to rear.
|. mental gears attached to the. rock-shaft for
each ooal pusher, aind these engage with the
racks formed on the under side of the coal-

supporting-beam T by means of bolts p. Ob-

| to move up and down on the bolt-heads.

Along the other edge the dead-plate S rests - '

| long openings in the plates R allow the latter 70

upon a oast-lron bed-plate U, to the under -

side of which is bolted the L-beam U',soar-
beam T and the intermediate plate U” anair- =

| ranged as to make in connection with the L-

cliamber U3, and air-chamber G¥;- communi-."’“ o

cating theremth is formed at the rear ond
of. the magazine and leads into the air-flue g,

from which it is fed through the passages K
‘into the furnace. - As tho front end of air-
chamber U3 is open & current of air will be -
induced to flow through the air-chambers U'
Ut and keep the parts cool whileat the same

time heated air isintrod uced intothe furnace. 85

The iron bed-plate U is centrally slottod
with the exception u, which support the rock-
shaft thereon. The: latter is provided with
segmental gears V, V', and V3, which engage -

with corresponduw segmental gears formed 90

at the ends of the vibrating levers W, W', and
W2
ldwer ends and are connected by rods ¥, Y',

‘The latter are pivotally seoured at their’ o |

and Y? with a swing-bar e, upon which t.ho?-r_-_'_;._ e

movable grate-bars are hooked all 8o ar-
ranged as to impart a hon?ontally-reo]pro-l

9

catmg motion to the movable mate—bars bj'“_"

the motion of the rock-shaft.

The S“*mrr bars e Of the correspondingi? ";.; | -j,iiil._lj-;:f.;

groups in each tier of movable grate-bars are.

oonnected to the same pair of vibrating

10
le. :
vers, and there are as many pairs of levers . =

as there are groups in each tier, butit willbe =
seen that the amplitnde of motion imparted = =

td the groups connected to the same pair of &
levers.is not the saine, as the rods Y are con-

1o

nected higher up on the levers than the le-

vers Y’, while the rods Y?are connected be-..
Thus. the groups of grate- - -
1107 .

to'adjust the points of connections of the rods
Y Y' Y2 with the levers W W’ W2 higheror
loWer for the purpose of adJ usting the feed.

I‘urthermore, I prefertoimpart a dlﬂeren-_; | ..
tlal movement to the vibrating levers them-
sélves by making the segmental gearsVV'V? .

ns

of different radius, the length of radius in-
creasing from front to rear for each pairof =

levers, so that in the rear the movable grate-

bars feed relatively faster than those in front. =~

In connection with this differential feed of

the movable grate-bars there are as many
separate coal-pushers provided gs thereare - =

groups of movable grate-bars of each tier,
and these coal - pushers are dlﬁmelltm“?j; AR
| of different radii, increasing in length from
There are two of these seg-

moved by means of segmnental gears 7, 1

pushers, which have the form of a rectangu-

In ﬂ“S manner;g_}_fé

s
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‘thus an important improvement in
‘10g smokeless furnaces.

the-furnace.
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thé movemeut of the rock- shaft imparts a dif--|
ferential reciprocating moveiment to-the.coal-
- pushers,. which feeds the coal correspond-

ingly faster—that is, in larger quantity-—at .

the rear than in fmnt 01*1*esapondmfr to the
differential feed mo‘uon of the movable crate-

The parts bemﬂ' thus (,onstx ucted and ar-
mnﬂ'ed as shown and deseribed, they are in-
tended to operate as follows: The reciprocat-
ing bar I- (the speed of which can be regu-
lated reciprocatingly) actuates the mov able

grate-bars and the coal-pushers in a maunner

to-feed the coal just in proportion to the
proper -requirements of the furnace, it being
welll known that the heat, and eonsequently

the eombustion, is more mtense toward the
rear of the furnace, and by thus accommodat-

1ng the feed tothe natural condition of things
the fuel is consumed with muech greater econ-

omy in the production of heat and in the bet-

ter prevention of smoke by maintaining an

even thickness of coal over the grate-surface..

tthe same time 1t will be seen that the fire
ay beregulated within much larger limits,
asthe varying reqguirements for steam may
permit: “Thuas the fuel fed may be cut down

1o a lower-limit without depriving any part

of the-grate of an adeguate supply of fuel to
maintain . proper-thickness and proper com-
bustion, or the furnace ma;y be pushed to its
Llﬂ'hefit G LT.L} without (‘u(}h.ﬂin' the fire b) feed-

ing toomuch coat in front and at top of grate-
bars, and thus producing smoke by i_neom-
plete combustion.” A differential feed based

on the natural requirements or capacity of.

the grate in different parts of the furnace is

“Whlle 1 have shown.and desenbed differ-
entlallv-mov Dle groups of grate-bars in each

tier; I claim. equally as well a construction in
which all the ‘movable bars in each tier are-
‘hooked wupon ‘a single swing-bar, extending.

from front to rear, and in which the differ-
ential movement is brought about by impart-

g to the'rear end a larger movement than
-to the Tront end, in the same rmanner as |
18 ﬂescubed Ior dlf”el'entlallv moving the .
'_._leonpr;-‘ - T

By effeﬂtlttw the perfect m*ubhmg and re-
rates push-the refuse direetly upon the

orate-bars.

1f -the elmher | bm should need to be 1e-f

plaeed 1t ean now.be removed frdom the un-

der side,«which is-tlte most aceessible part of
same time, the vokes
“beingicast in one piece with the gmte-bém-er,;
"‘111*6"'1'1eﬂ‘t'i'~.-, conducted away from them bythe
- larger S
- which mﬂt

Afthe

3ody. of the bearer, and so the yokes
ihe clinker-bars in 'po::morl are

self- feed- |

“moval of the. Cl”lhel‘b the effective grate-sur- |

faces are much increased, and as ‘the mov-
“able g

‘such space. -
‘having the dead-plate and other parts con-
structed in sections, aside -from the economy
it affords, and it will be noted that the bolts
and other connections are removed from the

~The destructive eﬁect of the heat upon the

parts is further lessened by having. the. cok-_i

ing-plate S kept cool by a circulation of air

underneath it,-and by dlqpensmg with all

brickwork undemeath and in building a bat-

tery of boilers I merely divide the farnaees
off by a thin iron partition r, asshown in Fig:
1, which partition may be bolted in between
the bed-plate U of the adjacent furnaces.
This gives ampie space underneat: the maga-

. zine a,ml oratestohave easyaccess to all parts

(there bemﬂ' aconvenient doorin the furnace-

front,) and “the construction is purposely de-

vised to permit the renewal of any part from
This is greatly facilitated by

influence of any direct heat upon them.

The function of the lateral flanges upon the
upper portions of the sta.tlonary grate-bars

is also very important, as they virtually con-

stitute a variable extension of the coking-.

plate. ‘Thus as long as the fuel is merely

75

80

90

coking it will Iodge upon the flanges and pre- w

vent fine coal T rom falling through inte the

‘ash-pit; but as soon as the fuel is coked and

catches fire it will allow air to pass.  These

| flanges should not extend farther dowi the

bar than about one-third of its length, so that
the full supply of air can be freely passed

‘between the bars forther emmmnﬂ'two thirds

of their length.
I have not herein cldlmed the sub,]ect-mat-

ter relating to the hollow grate-bearers and

clinker- de‘S having - made the same the
subject- matter of a separate application
filed June 8, 1897, and bearlnfr the Serml No.
639,824, |

W’hat I claim as my mventlou is— -

1. Inafurnace, the combination of a ﬂ‘mte-
bearer having a central longitudinal slot 2
clinker-bar supported in said slot and remov-

95

‘100

105

11O

able bearing-blocks secured in said slot from
the under 51de of sald trmte bearer to support e

the clinker-bar.
2."In afurnace, the combmatwn of a grate-

bearer composed of two longitudinal bars
united at intervals by vokes, a clinker-bar

115 

and remevable bearing-blocks bolted in from * -

below said yokes and formmﬂ' in connection

with the vokes bearings to 1101d the clmkm‘ |

i bdl‘ in position.
3. In a furnace the eombmatmu of a: frrate-r |

bearer formed with two parallel szdeb, and..

with a central, longitudinal opening between

-elinker:bar there‘is no chance for the clink- |
~ers to form a bridge betw een the enda of the

Wy e ] o

prevented: from burning eut, while no cap or |
-';-sepmﬂto prece could “11“]1‘-’(;1]1(] the hea’r

the same, a elmher bar freely supported in

 said opening betweéen thesides,and aV-shaped

|
W
O

orate formed of ineclined ﬂ'ra,te bars, having _

_then' lower ends supported upon the OPPoe-
site sides of said grate-bearer and provided

with inw aldly-mclmed lower ends extending

over the opening in the grate-bar whereby a
18 formed between said’
‘inner ends whlch en]ar{res 111‘(0 the openmw :

contracting throat i

" of the g1 ate-hea‘rer

130
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4, In a s'elf'ffeedi-ng_fukrnaee, a bank of in-

“clined grate-bars composed of inclined fixed
- grate-bars extending the whole length of the

- bank and inclined movable bars of shorter

s length, arranged in two or more independ-
~ ently- movable tiers, each tier extending

through a portion of the length of the fixed

‘DBars, with the bars of each tier alternating
with the fised bars, .
1o 5. The combination in a. self-feeding fur-
.~ nace of a bank of inclined grate-bars com-
posed of fixed inclined bars extending the
- whole length of the bank and inclinéd bars of

shorter length, movably supported between

15 the fixed bars and arranged in.'two or more
ing through a portion of .the length of the
fixed bars, and with the bars of each tier al-
ternating with the fixed bars, and means for
imparting motion to each tier, différentially
with every other tier whereby each lower
tier moves faster than the one above it.
~ 6.-In combination in a self-feeding fur-
- nace of a bank of inclined grate-bars com-
25 P
7 whole length of the bank, and inclined bars
of shorter length movably supported between
the fixed bar and arranged in two or more
tiers, each tier.extending through a portion

20

30 _
" bars of each tier alternating with the fixed
. bars, and means for imparting motion to

- each tier of movable bars differentially with
- each other tier, and differentially also to the

35 . _

each tier moves faster than the one above it

and also the bars of each tier (or groups

thereof) move at relatively different speed.
. 7. In a self-feeding furnace, a V-shaped

_40

ternately with the fixed bars in two or more
independent movable tiers, collectively ex-
tending the length of the fixed bars, means
for .reciprocatingly - actuating each tier of
movable bars, to impart differential motion
to the bars of each. tier (or groups thereof)
and a feed-hopper, one for each bank of
50 grate-bars, for supplying fuel thereto, said
% feed-hopper having differential fuel-feeding

devices to correspondingly feed the fuel

faster to the faster-moving bars-of the grate.
8. In a self-feeding furnace, the combina-
tion of the fuel-magazine located in the sides
of the furnace, and provided with differen-
tial fuel-feeding deévices, adapted to feed the
fuel relatively faster in rear than infront of
the furnace, and a VY -shaped self-feeding
grate having differential feeding devices for
feeding the fuel faster in rear than in front

45

1 1

feeding devices of the magazine.

of the furnace correspondingly with the fuel-

9. In a self-feeding furnace, the é.om'bin_a'-

65 tion of a V-shaped grate composed of alter-

nating fixed and movable grate-bars and with
the movable grate-bars arranged in separate i

one or more series of shorter movable
‘bars arranged in tiers one
Dbetween said fixed bars and

tiers, one below the other, each tier extend-

osed of inclined fixed bars extending the

of the length of the fixed bars and with the’

bars (or group of bars) in each tier whereby

| provided with fuel-p
grate formed of two oppositely-inclined banks
of grate-bars, each composed of inclined fixed.
bars and inclined movable bars arranged al-

‘with the rock-shaft, the grate compoeed of -

the coking-p
sections and forming

tiers, each composed of one or more independ-

ently-movable gronps, fuel-magazines located
in the sides of the furnaces and communicat-.jo
ing with the grates, fuel-pushersin eachmaga- .

zine corresponding with the groups of mov-

‘able grate-bars and actuating devices where-
ushers and groups of movable . -
differentially actuated to feed 15

by the fuel-p
grate-bars are
the fuel.

10. In a self-feeding farnace, the combi_n&_{._f;;;_-zf-;' s

tion of an inclined series of fixed

%

L

‘nections between said rock-shaftand themov- -
able grate-bars in each tier, said actuating -
connections imparting a differential

11. In a self-feeding furnace, an
grate coinpose

able grate-bars, the movable grate-barsbeing .~ .
| arranged in separate tiers, '

pendently-movable groups, &

gnta. R
above the other 8o
lternating there- -
with, arock-shaft and separate actuatingcon-

inclined =
d of alternate fixed and mov- ..

one above the
other and each comprising one or more inde- 9o
fuel-magazine . .
‘having separate fuel-pushers corresponding .
‘to the groups of movable grate-bars, a =

l‘Oﬁk- S
shaft,separate actuating connections between

the rock-shaft-and each of the f u‘el-%:shem. 95

and separate actuating connections |

said rock-shaft and the groups of movable . ..

12. I

a self-feeding furnace,

grate-bars, said actuating connections im-.
parting a differential motion.. AR
the combina- 100 |

tion of the fixed grate-bars, the movable
grate-bars provided with rearwardly-extend-
ing hooks, the swing-bars engaging with the
hooks of the movable bars and connecting - -

them in separate groups, the fuel-magazine

the groups of movable grate-bars, ck-
shaft having differential actuating connec- -

said rock-shaft with each group of movable
grate-bars, for imparting a differen tial move- -
ment to said groups. . | SRR
- 13. In a self-feeding ombina-.
tion of the fuel-magazines supported on bed-
plates in the side walls of the furnace, the
rock-shafts supported in bearjngs in said bed- -
plate, reciprocating coal - pnshers provided -
with actuating differential gear connections .

}

fixed grate-bars and movable bars arranged
in tiers, the vibrating levers below the bed-. -
plates having differential gear connections
with the rock-shafts and connecting-rods for -~
said levers with the tiers of movable grate- .
bars arranged to impart a differential recip- 133
rocating motion to said movable bars.

13. T u self-foeding furnace, the combina-

‘tion with the fuel-magazines in the side walls,

and the coal-pushers for feeding the fael, of -
lates congtructed in independent 139
the top of an air-flue -
extending back of the fuel-magazineandinto -
the air-feeding devices of the furnace. =
15. In aself-feeding furnace, the combina-

108
ushers correspondingto
the rock- . -
tion therewith, and separate connections from
110
furnace, the combina-
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tion of a fuel magazme located in one side of |
the furnace and provided with a plura ity of

. iIndependently-reciprocating coal-pushers for

10

20

2

feeding the fuelinto the: fnma,ce a grate com-
posed of alternating fixed and movable 1n-

clined grate-bars and actuating devices for

said coal -pushers and movable n‘rate-bars,

‘sald actuating devices being arranged to im-

part a dlﬁ"erent}al motion to said coal- pushers
and grate-bars, for feeding the fuel faster in
rear than in fr ont of the fmnace

16. In a self-feeding furnace-grate com-
posed of an inclined row of alternatmw fixed
and movable grate-bars, the combmatmn of

‘the movable grate- bais formed with rear-

wardly—pmgectmw hooks and with a sliding
foot or base at the lower end, a,ntlfrln.,tmn-
rollers mounted between the statlonary erate-
bars and supporting the foot of the movable
grate-bars, one or more swinging bars sus-
pendﬂd from the stationary trl“ate-bars and
with which the hook of the mova,ble bar en-
gages, and actuatmg connections for reelpl 0-
cating the swinging bar or bars,

17. In a self—feedmﬂ' furnace inclosed in
brick walls and havmﬂ' side-feeding fuel-
magazines and aV—shaped orate between the
same, of fuel-magazines suppm'ted longitudi-

nally in the sides of the furnace free and clear

of the brickwork to form an opeil Spaee-be_l

neath the magazines for the aceess of the air
aud for the removal of the coking-plate, the
latter Deing constructed in removable sec-

‘tions.

13. In aself-feeding fumace the eombma-
tion with the ai&tlonar}* inclined grate-bars
supported at the lowerend by a ﬂ'mte bearer,

of the compensating plate R formmﬂ‘ a verti-
cally self-adjusting abutment for the support

of the upper end of said grate-bars.

19. In a seif-feeding furnaee the combina-
tion with a V-shaped oiate compobed of al-
fernating fixed and mm"able grate-bars and
the gr ate- bearer supporting the lower ends of
the ﬁxed grate-bars, of fuel-magazines sup-

ported in the sides of the fur'nace and pro-

vided with coking-plates extending into the
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furnace and the compeﬂsatmﬂ* plates inter- -

posed between the eoklnﬂ'-plates and the up-
per end of the grate-bars and having a lip
projecting over the upper edges of the grate.

In testimony whereof I aﬁ?w: my s 1G‘natm‘*
12 presence of two mtnesses |

TE_IOS. MURPHY.

W’1tnesses |
M. B. O’DOGHERn
P. M. HULBERT.

5¢'



	Drawings
	Front Page
	Specification
	Claims

