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UNITED STATES PATENT OFFICE

) JOHN ROBERT FORTUNE, dF BOSTON MASSALHUSE’ITS
BOILEFI-FUFINAOE.

No. 885,108,

Bpecl.ﬂca.tmn of Letterl Pa.tent |
Apphution filed Bop’umber 11, 1905 Berial No. m,aoa |

To all whom it may conoem

Be it known that I, JoBN ROBERT FoR-
TUNE, a citizen of the Umted States, residing
at Boston in the county of Suffolk a.nd Stste

and I do hereby declare the following

10
the same.

larly to improved means for | insuring the au-

‘tomatic feed and preper distribution of fuel
to such furnaces.

. provide an automatic fuel-feedin apparatus.
? %)e 80 con- | into which the fuel wil
structed and arranged as to feed the fuel
thereto regularly and evenly and maintain
the height.of the fire at a regular and. pre-
' determmed hel%)ht and generally to insure

ustion of the fuel and the

for boiler-furnaces which shall
20

the proper com
‘gases generated thereby.
Further objects of the invention will sp—-

‘pear in connection with the following de-

scription of 1its construction and mode of op-
eration. |

. 30
| _provements in boﬂer—fumsces and fuel-feed=

ing apparatus therefor, which will be herem—-

- after described and ols.l.med

~ 'The present invention is showh in the ac-

companying drawings, in which—
Figure 1 shows, 1n partial end eleva.tlon

and psrtlsl vertical sectional views, a boiler

35

equpped: Wlth m{lfurneoes and stokmg mech-

| anisms.

40 V1ew throug
- the line 2 21n Kig. 1.
~ tudinal seotlonal view through. one of the

' gtokers, taken on the line 3 3in F1
Slrmlar reference characters W11 be used

owsa longitudinal sectional

45
~ to deslﬁns.te corresponding parts.

~In the illustrated embodiment of my in-
 vention I have shown my 1mEroved furnaces
and stoking mechanisms as being embodied

50 1D.8 so—eelled “ Lancashire’’ boiler, in- which

~ which there are two locate

- of the boiler and suitably supported therein
5 5 m a.ny oonvem lent manner—Iior mstsnoe , &8

of Massachusetts have invented certain new.
and useful Im rovements in Boiler-Furnaces;
to be a
- full, clear, and exaot description of the inven-
~ tiom, such as will enable others skilled in the
art to which it a.ppertsms to make and use

The mventlon therefore oons1sts of theim-

one of the furnaces, taken on .
KFig 3 shows a longi-

1 represents the outer shell, and. 2.the im-

- proved furnaces and stokin meohsmsms of

within the shell group. 15 is moving towerﬂ the right, as the

T

at thelr inner en

| their forward ends by the front of the furnace
The object of the present mventlon 18 tofj'

b bolt them as shown at 3 to the oppo—
mte end plate 4 of the boi ler-shell |

Each of the furnaces consists. of 8 C lm-
drical chamber 5, made. up of cylindrical

sectionsflanged and bolted together, as shown 6o
| at 6, and within these cylindrical chambers
are contained the

ates and other parts of
the furnaces, together with portlons of the

.stokmg mechanism.

The stoking mechanisms } in the ﬂlustreted 65

- | embodiment of my invention consist of feed-
The present invention rela.tes to 1mprove-‘

ments 1n boiler-furnaces, and more, particu- |-

boxes.7, arranged upon-opposite sides of the
grate and extending parallel to each other:
and the grate, they being suitably supported

s upon. & block 9 and at 70

- and provided at thelr forward ends, outside

of the front end plate 4 1 with open hoppers 10,

be shoveled and from - _
which it will be fed into the feed-boxes 7 and 75

“discharged upon. the grate and fire.

- Each of thefeed-boxeswill be substa.ntlslly
reotengulsr in cross-section, as shown in the
sectional view, Fig. 1, and will be provided

| with the dlsohsrge opemngs or slots 11 along 80
‘the upper inner surfaces, and their upper sur-

faces will be curved mward as'shown at 12,

~Fig. 1, for a ‘purpose to. be herems.fter de—- -

sorlbed

Each of the feed—boxes 7 will be

prowded 8 5 -
along its bottom with a longitudin O

slot 13;

narrower than the bottoms of the feed-boxes,
‘thus

providin

the inturned supj orting- -
flanges 14.

(See sectional view, Fig. 1.)

| Upon these flanges 14 will be su ported the go
| reciprocating fuel feeders or pushers 16 and

16, .each pusher being provided with an in- .

| clined fuel—elevstm%usurfaoe 17 and 8 sub-
,.stsntls,lly vertical

el-pushing surface 18.
(See. Fig. 3 of the drawings.) These fuel- 95

feeding (pushers are arranged 1 two or more
groups designed to have longitudinal recipro-
cating movements along the bottom of the

| hoppers 10 and feed-boxes 7.
throughout the specification and drsmngs -.

As illustrated in the drawmgs, the fuel— 100

| feeding pushers are arranged in two groups,
‘those marked 15 comprising one iroup a.nd -
t 8

those marked 16 comprising the o

| and these two groups 15 and 16, as efore
.stated, are arranged to have a s1multeneous

‘10§
longltudmel reciprocating motion in oppo-

site directions—that is to say, while the

apparatus is illustrated in Fig. 3, the gTOup ..

16 w1]l be moved towa.rd the left | :5

L] “1
aaaaaa
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20

rocating movement to ¢

For the pui’pose of imparting this recipro-

cating movement to the groups of pushers
any desired or suitable mechanism may be
employed, that shown in the drawings, how-
ever, being the best form now known to me
and comprising the segment-gears 19 and 20,
engaging, respectively, with gear-teeth 21
and 22, formed upon the shanks of the initial
pushers 15 and 16, respectively. (See Fig.
3.) The segment-gears 19 and 20 are con-
nected to segment-gears 23 and 24, respec-
tively, the segment-gear 24 being provided
with a short arm 25, whereby it may be
rocked, and thus through the segment-gear 23
transmit the rocking motion to the segment-
gear 19, whereby the initial pushers 15 and
16 may be reciprocated in opposite direc-
tions. - |
For the purpose of imparting a like recip-
ge ‘ather pushers of
the groups of pushers the initial pusher 15 is
provided with a rod 26, held thereto by nuts
27, which rod extends through a bearing 28

1n the mitial pusher 16 and thence through

25

downwardly-extending slotted arms 29 of the
pushers 15 and similar slotted arms 30 of the
pushers 16, and the 1mitial pusher 16 will be
provided with a similar rod 31, held by nuts

32 to the shank of the initial pusher 16 and,

30

like the rod 26, passing through the slotted
arms 29 and 30 of the other pushers 15 and
16 of the series. The rod 26 will be provided
with collars 33, fitting béetween the slotted

~ arms 29 of the group of pushers 15, and the

35

40

45

50

-observed that t _ .
ranged to have some lost motion between the
~slotted arms of the pushers, and from this it

rod 31 will be provided with similar collars
34, fitting the space between the slotted
arms 30 of the pushers 16. -
- From the foregoing description it will be
observed that by means of the rods 26 and
31, respectively, and their connections with
the pushers the entire group of pushers fol-
lowing the initial pushers 15 and 16 will par-
take of the reciprocating motions imparted
to the initial pushers by the gears and seg-
ments before described and that as the group
of pushers 15 moves in one direction the
group: of pushers 16 will simultaneously be
moved in the Og}msite direction. It will be

e collars 33 and.34 are ar-

- follows.that by making these collars either

- - adjustable alo

- of suitable washers limiting the play of any

55 _
" to the slotted arms of the pushers the range

given one or more of the collars with relation

. of movement of these pushers may be varied,
. -and it is the intention that the extent of

S0

movement of the pushers shall be reduced

graduaily from. the forward toward the rear

-or from the left to the right, as shown in Fig.
- 3,.s0 that.the feed of the fuel shall be gradu-

ally.reduced as it approaches the rear. Thus

. the pushers toward the left will deliver fuel

to the succeeding pushers in .the-series of

‘slots 11 and

their rods or else by the use |

885,106

pushers and also will by their excess of move-
ment cause the proper overflow of the fuel

through the slot 11 into the fire and grate.

The action of the feeding-pushers 1s as fol-
lows: Supposing the hoppers to be filled with
fuel and the groups of pushers reciprocating
Iy opposite directions, those pushers whic
are moving toward therearor inner end of the
feed-boxes push the coal or fuel toward the
inner end of the feed-boxes. The pushers
which are moving in the opposite direction—

that 18 to say, toward the hoppers—will by

their inclined surfaces raise or elevate the
mass of fuel and as they recede will leave a
space 1n the mass of fuel into which the fuel
which 18 being pushed by the other group of
pushers will %&ﬁ. Thus when the stroke is
reversed the mass of coal will be pushed for-
wardly into the next suceeeding pushers and

toward the inner end of feed-boxes, and so on

until it reaches a point where the pushers are
not making so long a stroke owing to the ad-
justments before referred to. As the fuel ap-
proaches the inner end of the feed-boxes it 1s
apparent that a portion of the fuel will not be
fed onward so speedily as it is being fed at the
front end of the stoker, and i1n consequence
the mass of fuel as it approaches the rear end
of the feed-boxes will be gradually added to,
and in consequence the reciprocating move-
ment of the pushers will give an upward
movement to the whole bos;' of coal above
them by the accumulation of coal due to the
gradual retardation of the feeding move-
ment, and this accumulation and upward
piling of fuel will cause it to pass out of the
gulded by the curved overhang-
Ing £orti0ns 12 of the feed-boxes the fuel wall
be deposited upon the fire and grate evenly
and to a predetermined height, as shown in

70

15

80

90

95

100

105

the sectional view, Fig. 1, the curved over-

hanging portions 12 of the feed-boxes leading
the fuel onto the fire and grate.

For the purpose of rocking the arms 25

they will be connected, by means of links 35,

to short crank-arms 36, fixed to a rock-shaft
37, supported to rock in suitable bearings 38
at thE%ﬂBk of the hoppers, which shaft 37 will
be given a rocking movement by any suitable

ower-driven mechanism. The shaft 37 will
Ee connected to and operate the entire seres
of pusher mechanisms.

'{‘)he erate of my improved furnace consists
of bars 39, which are supported in an inclined
position, as shown in the sectional view, Fig.
1, upon the inner wall of the feed-boxes 7 and
upon s, supﬁgrt. or bearer 40, extending longt-
tudinally through the furnace and su%ported

at its forward end by a plate 41 and at its

 rear end by a brid%f-plate 42. (See Fig. 2.)

Each of the grate-bars 39 will be provided
upon its opposite sides with ribs 43, hearin

such angular relation to the longer paralle
edges of the grate-bar that when the grate-
bars 39 are supported as shown in sectional

110

11§

120

125
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N _' ﬂew,Flg 1, these ribe 43 will be in substan- ing npdn the topsof the fe;edeboiés are the o
fire-bricks 58, each of which is formed asa

 tially horizontal planes, (see sectional view,

~ Fig. 1 of the drawings,) and when the grate--

- other fuel from falling through the grate, all

10.

~ termediate inclined support

I~5

bars are in position as shown in Figs. 1 and 2

other, will form ducts or passages 44 and at

e

the same time will prevent the fine coal or

of which will be clear from an inspection of
the sectional view of Fig. 1 of the drawings.
The bearer 40 will be also supported by the in-
-standards 45.
- Mounted 1n the beater 40'1s a clinker-bar
46, which, as shown, is provided with teeth

e clinker which wil

47 and whach 1s .a.rranﬁed torotatefor the 1pur‘—'
~pose of breaking up t

 mto the ash-pit 48. Preferably.this clinker-
bar 46 will have 1imparted to it intermittent

20

.'30

lever 51 wil{

step-bv-step rotation, and this may be se-

‘cured by a ratchet-wheel;49, secured to the
angular forward end of the clinker-bar, and a

rocking lever 51, mounted to freely rock upon

the ratchet-wheel 49, which lever will be pro-

vided with a pawl 50, arranged to engage the

ratchet-teeth of the ratchet-wheel 49, thus

as the lever 51 1s rocked 1mparting a step-by-
step or Intermittent turning movement to
the clinker-bar. | | .
Preferably the rockin
be imparted from the shaft 37,
to which said lever 51 is connected by a link

- 52, the link 52-being connected to the lever

51 by a universal joint (not shown) and to

. the crank-arm 53 by a universal joint 54.

35

From-the foregomg it follows that as the
shaft 37 1s rocked to operate the reciprocat-

- ing coal-pushers it will also, through the
. crank-arm 53 and its connections with the

~ lever 51, rock the lever 51, thus through the
40

pawl 50 imparting a step-by-step rotatin

- movement to the clinker - bar, which wi

45,

accordin%y, ‘'by means of the teeth 47
, break up the clinker and ash and

thereon, o
cause 1t to fall into the ash-pit 48.

- Préferably the bearer or sugpott for fhe
grate-bars 40 will be provided with longi-

~ tudinal pipes or holes 55 and the clinker-bar |
~ with a similar pipe or hole 58, through which

~ a current  of water or air or other cooling

3°

medium may be passed, both for the purpose
~of prolonging the life of the bearer and cli

er-

~ bar and also for the purpose of cooling the

55

clinker and making it more.brittle, whereby

it may be more readily broken up and re-
moved from the fire by the clinker-bar.. .
Extending longitudinally along the fur-

" nace, below the grate and supported by, the

6o

- 63

inclined suﬁports 45, are the plates 57, form-
ing beneat

through the grate-bars or from the feed-

‘boxes; and as such material] accumulates it

can be removed and shoveled back into the

hoppersand againfed into thefurnace. Rest- l of the stoker. - (See Fig. 1 of the drawings.) 130

fall

movement of the

. the feed-boxes suitable guards
or dust-pits, in which 1s collected. any com-.
bustible unconsumed fuel which may fall

ent of a circle and provided at its lower -

_ _ , _ | end with the rib 59, which, as shown in Fig.
these horizontal ribs 43, closely abutting each: |

4

1 of the drawi

; passes down between the

outer walls of the feed-boxes and an inner

sheet-metal plate 60, and, as shownin Fig.2,
these ribs' 59 when the fire-bricks 58 arein

‘being

‘sections, each section being the length of the 85

62, while the adjacent or intermediate bricks

close contact form openings or air-pass

61, thus Emviding a circulation of a.li?l_ﬂqtg the
combustible gases discharged from the burn-
ing coal.

75

These fire-bricks 58 are locked in

position by the bars 62, attached to the sheet-

1iron plate 60, which enga.

erecesses 63, formed:

in the back of the fire-bricks 58, the bricks 80 -

ng slid into position on the blocks or bars

62.from the front or the rear of the stoker.
Instead of the bars 62 being formed con-

tinuous they may be formed of a number of

width of a single brick, and thus each alter-

nate brick will be held by a section of the bar -

‘will be held in position by the feed-boxes and

the friction between their surfaces and th_e_l

| adjoining supported bricks. - ]
At the forward part of the furnace and
| supported upon the bricks 58 are the seg-

90

mental bricks 64, which extend entirely over

the fire and grate and at the forward end of
the furnace form an arch against which the

95

gases or products of combustion in the for- .
ward part of the furnace will come'in contact, -~

|.and as this arch when the fire is burning be-

comes incandescent these gases and the prod-

ucts of combustion are thereby decomposed

LI0O

and readily united with the air admitted
through the air passages or ducts 61.  Such
gases are of course at a very high tempera-- .

| ture and will pass along the furnace at the
top, and at the rear of the furnace where.the.
arch 1s disconnected, these gases and prod-

10§

ucts of combustion being of a very high

temperature, will act in the same manner on

the gases evolved from the fire as the incan-
descent arch does at the front of the furnace..
It | . late the

extent of movement imparted to the clinker-

It is of course desirable to ré

IYC

bar 46, and for this purpose there is provided

a lever 65, pivot&llﬁ‘lmounted- upon a boss or
bearing )

66, and w

ch carries at one end a

g

| guard or shield 67, covering up a portion of
the ratchet-teeth of the ratchet-wheel 49,

and by adjusting the lever 65 with relation
to the stroke of the pawl 50 this guard or

shield 67 will hold the pawl out of contact

120 .

‘with the teeth of the ratchet-wheel for a

‘ment will be maintained by means of a pin 68,

| greater or less portion of the movement of
the pawl. Thus the intermittent rotations of

the clinker-bar 46 will be readily adjusted.
- The position of the lever 65 and its adjust-

‘which passes through a hole 1n said lever and

into any one of a series of holes 69 in the front

125
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- coal falling into the mechanism for operat-
. ing “the clinker - bar  there 1s provided a
shield 70, extending across the front of the

For-the purpdse of preventing clinkers and

furnace and above the pawl-and-ratchet
‘mechanism and just below the fire-doors 71.

. 'The fire-doors.71 will be provided with air-

. inlets 72 at their lower ends and upon their

inner surfaces ‘with liners 73, which will be

10

provided with air-inlets -74. at’ their upper

edges. Thus by the admission of:air the

liners are prevented from burning and at the

~same time air 1s admitted 1nto the furnace.

- The furnace will also'be provided with suit-
able ash-pit doors 75. |
It 1s thought that the operation of my -

vention has been sufliciently disclosed by

- the foregoing description of its form and ar-

- rangement and that any further description

20

of its operation will be found to be unneces-

- sary.

|

-~ ent of the United States—

25

30

1.. In combination, & beiler, & furnace, a

hopper having a fuel-opening outside of the
- botler, a feed-box connecting with the hop-
- per, extending into the furnace and having |

a discharge-opening within the furnace, a

plurality of ‘overlapping pushers:-located
~ within the féed-box and means for longitu-

-dinally reciproc&tin%}said ushers-along said

- feed-box, substantia

35

boiler, a feed-box connecting with the hop-
- per and extending into the furnace and hav-

y as described.
2. In combination, & beiler, a furnace, a
hopper having a fuel-opening: outside: the

‘1myg a discharge-opening within the:furnace,

40

- groups of pushers along said feed-box' 1n.

a plurality of imperforate overlapping push- |
ers located within the feed-box -and -com-.
- prising a' plurality of

%roups’ of pushers,and
means for alternately. reciprocating -:the

. suitable time relation and :in an.opposite

45

50

[

direction to adjacent groups of pushers; sub-
- stantially as described.

- Having described my: inventi(m‘,' I claim.
 asnewand desire to protect-by - Letters Pat-

|

.

.
L]

i

3. In combination, & boiler, a furnace, a-
‘hopper having a. fuel-opening outside:-the-

~ boiler, a feed-box connecting with the: hop-

gler, extending into-the. furnace and ‘having a
discharge-opening within the furnace, a-ﬁ u-
rality of imperforate overlapping:pushers

-

~ located within the feed-box and:arranged

By
L]

55" group alternating with the individual push- |

in two groups, the individual pushers m one

¥

gitudinally reciprocating the groups of

one:
1 as described. . |
7. 'In combination, a beiler, a furnace, a

- In testimony whereof 1
in presence of two witnesses.

 :885,106

ers in the other: group, and means for lon-
ush-
ers along said feed-box, simultaneously 1n

]
L

‘opposite - directions, ' substantially as de-

scrtbed.
" 4..:In combination, a boiler, a furnace, a
hopper having a fuel-opening outside of the
boiler, a feed-box connecting with the hop-
er, extending into the furnace and having a
ischarge-opening:within the furnace, a plu-
ralityo *p]lS%leI‘S located within the feed-box
means to longitudinally reeiprocate said
pushers, and means to mdependently. vary
the length of stroke of some of the pushers

| with relation to-the length of stroke of others
“of said pushers, substantially as described.

5. In combination, ‘a boiler, a furnace, a
hopper having a' fuel-opening outside: the

-beiler, a feed-box connecting with the hop-
.ger, extending into the furnace and having a

1scharge-opening within the furnace, a plu-

60

70

15

rality of longitudinally-reciprocating push-

ciprocating rods each rod connected with the
alternate pushers and connected mechanism
for reciprocating the rods:simultaneously in
opposite directions, substantially as -de-
scribed. |

6. :In combination, a boiler, a furnace, a

hopper and its connected feed-box, the feed-

box having a discharge-opening within -the

furnace, a pair of reciprocating rods, a plu-
| rality of pushers located within the feed-box

and overlapping each other and the alter-
nate £ushers connected Tespectively with
- the reciprocating -rods, substantially

hopper, a feed-box extending within the:fur-

-nace and: provided within the furnace with a

discharge-opening, a plurality of overlapping

‘pushers located within' and arranged to-re-
-eiprocate along said feed-box; reciprocating
| rods for operating said  pushers and means
whereby the movement of one of the push-
‘ers actuated by said rods may be adjusted

independently of another of said pushers,
substantially-as described.

L J
L]

.JOHN. ROBERT FORTUNE.

‘' Witnesses:
- T. HART ANDERSON,
- - May A. KENNEY.

" ers located within the feed-box, a pair of re- |
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affix my signature |
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