=
.
i

No. 843,878 - o PATENTED FEB. 5, 1907.
o , 7. 8. 8. FOLTON, .
“ATTOMATIC STOKER.
APPLICATION FILED DEO.7, 1004, _ .
| | 3 SEEETS—SHEET 1.

- Lo p— -
Py Y \‘N\‘h_\\\\\\'\\"ﬂ\"ﬂ"h\H\\H\\\\\\\\\\"'n."'u'\\"h"h\\\"ﬁ'_'h\\\‘h\\\\\\\\\1\\.\1\‘\\\‘\-.\\.\\H‘hh‘x\\‘G\\x‘n‘n‘h‘u\\\‘u}? T

;“H,fé?

h." s prdray

L]
kd
)
D
»
b
b
L]

LY
. A EEF FrFA Frr s rat e pay P I PR ISP r e ARSI F P FFEB R F T P F..]."J'."r-"-.‘-‘.l--l‘--!}l'-'--'.'"‘.-'-_,'
[ . . Y . H - - .

i —_ e —, e A - A ——— ——

Yy A 7 P N R T P F £k X T Y e e - e ey

A ARS

rwguma, rd P IFP S A FEE RS PP F I AT F A r iR b rfrirerf i - IS FFIJAdTA NS - FFFS Fi'l'F"----Fi"--""f--l'l"-l'i"i'"'f_.
b T e T ke R T i ey o e g [ Lol T ol TG T T e L O e e T b B e e = e

[T

E;_

r
N —E————— T —— .

e —

o —— ————
el - I I 0 H ! = - - - - — — - - o - - . --. — —— -
[P B R g TR e 1 .r..-p_p-" R JE e ey e e e e O R R R ] FrRrr P Frsswsrr b APF e Qodi

{ 1y w2
5
i
.
.'f‘i'.f.fif:ﬂtr_'p'..:-:.r-r:r-ar...r-l-n--.--Iar-drrd:.-'-'ri.'ﬁfiI.fr.‘ll'.'_f..'.iﬂ_ﬂf:-.':."F'._F_F.‘F'F_""'f-"'-f"f".'"-ﬂ-*"’_ ] . I!!Ii I+
] ' —— . , -
i I
- f i ’
" /2 il ' il ".;-
.. It ' AT
e i 1 t . I f :":.‘l-
fry —_— . . I .I-|
L] l [ ] :
| . . A W \
i . . ]
L 1 ‘: | ] :
’ 1 iiE ' .
1 ¥ y -
. . -
& e il
' . !
1 1L ! '
LTI LA P A A - . ' : ’ oy
fff’f"lr!frff;f"'f / ;.p;.r" e N
S r"'; LAy ! "'",,.ul"' o’ o 7 o '-Il"" I '
47 "f"rffr’fff ":""" o --"‘_,..-P"-""’ f"""’r Vs I| .
f,f.-"""'rl"'-"' Ol T, 7 "’,*r-";f * fffff y _:] .*| "
L AP LA e o7 ff' o e "l Y " Lﬂ .
- P Ry e e - — e #;I;?f}fff o o 11 L/ i .
I - . 7k “IHEA . L? |
//é’ AR - 1 L G s - 3 ¢ ' ﬁ
AT — 7 i | QS 24
? )
. [ 1 ri
II 3£ J‘f . '
ra
% R
A 4y =08

NN
N

N
N

AN

AR, "f'\ N
o
h
)
W

o,
NN
oy
e
"
‘\.
%
o)

A
hy
X

N
W
N
S
N
N
o~
N
X

NN

i H::_'\
x\\.f‘
R
)
AN
AN
N
Y
N
AT
W
i
1514}
H:
X
x*{ﬁx

el T trerane . 1 1E-1 Qb S.S. Faalbom,
: - By £ bladwik,

iy



No. 843,878,

1. 8§, FULTON.
~ AUTOMATIC STOKER,

' PATENTED FEB. 5, 1907,

APPLIUATIOH I'ILE]J DEC. 7, 1904

1

3 SHEETS—SHEET 2,

. "u” ._




'Wo.842878. - PATENTED FEB.5. 1907.
S 1.8, 8 FOLTON. R
~ -AUTOMATIC STOKER.

. APPLICATION FILED DEC, 7, 1004. r
o o S 3 SHEETS—SHEET 3.

3

l---u---_i_ﬂ--ui-'———-?-f-r--ﬂl-l-—i- e i i T T S S . ,-r-"
g -
) L ' .
' o | : a R
F _ . - -
| = e

S Py oy g S PR PR ek e wie o e s e B e —

s -ﬂl

== -

A e i el ek b e e sk, - -I.-"—'- ---‘-1
]

L]
den dmls e gy oy G B wle S e d-.———."q..--i.'. L A S ——

T T e ok mm —-— . G B e Rl ek

/'6:' _ L S 7

-

g - O B O

T

- PR ki - T— E— E— E—— SE, P R S weis e sl ——— e —

j == e mm

-"....l’f.?-/.f;. ‘ S 156} 1 1 " — ' ik
’9{' | I 1l -~ | | .
|

.15,

] I . l'-.‘l._._,_..—--.1.—.—-«-.---.---n.-luln.———-.--1————|--|----|-------Il---lu -.
. . - '
5 —p g T 1.
1 ] ] ] I - ' " . -
ET T TS T TR T T T T T R TT Y T T YT I g F I 4:
. 1 _ P : — v i
4 - . ;,.r ]
S S S _ o '
l : " I—-i:- —-—I
Eil [ | - .
i----l-l - ' *
1 - ) 1
- -
'.E.-*"' A?/ _'-_ ] . /Ef
- - - E . h"'- . . gt e d P P A P L B AR BT A A Y
- ' an] e ek Bl A AR ol ol mle e gy gy oy S N . -+ .
. - : . : o ) . f s = '-I-----.--l-———‘---r ----tq-—q——-. - wm -u-—p—n-l--:.-—--l‘--—----‘ .
. . i | . / - : b " }
’ ------?, . . . 9& : 6' .- " ) q“__-.ﬂ-l--—.' - . [
! F 'd'l' . ’ . . . - N 4 ""'_-Ll
Bt < o - " - 3 12| l_ ‘ T
£, ] . ., rd —_——T |
4 . it windpeniplyiiojfofinign syinjel sty AN &
Wadl W - LA AL LI G LL LIS LSS LA IV F LIS S AL ] -t ' 11
- i — -——— ,
o - A R b
! - - - - \ mmmme — o =
. - . plr [ . l 1 _ ) -r i
li- - . - - /‘j':_ ’ ’ J . -'-l-n—r-ri-l _.-""F’.. {"‘J
] " L . ’#
i . ' -, T - ' ! u : : o —
- . : YA -~ 2
i _k £y - - .
f _ Ly e - -
1 1 \ A” -
/70- I=Il v v l .-*"f ..-"'/""
.'I . L g, "‘, il - el

AT
—— "'-'-': i L
. L “LA

|“v-"

" N
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citizen of the United States, and a resident

~of New York, in the county of New York and

State of New York, have invented certain

- Stokers, of which the following is a specifica-

10

20

tion.

The principal object of my_ilweiltion. is to

produce a stoking apparatus for steam-boil-

~ers and the like which will make possible the

suceessful and- economical employment of
peat. as a fuel." S '
Much trouble has been experienced hereto-
fore in using peat ‘as a fuel, the diffliculties
e%countered being due chiefly to the physical
characteristics of the peat and particularly

to its soft and crumbly nature, which causes

1t to disinte%mte readily into a fine powder,
_ _ This pow-
der, both before ignition and during combus-

especially when exposed to heat.

tion, flows very freely, so that it will reacily
sift through the vertical openings in a grate
of the ordinary type, and the particles ot

25 ipeat while burning also settle or pack closely

‘together to such an extent as to prevent air

from passing in between and among them in
sufficient quantities to produce combustion.

~ In these respects peat is the exact opposite of

30

fuels like bituminous coal, the particles of

~ which amalgamate while burning and do not

35

_40

flow freely or pack together in such a way as

to prevent the flow of air between them.

Furthermore, peat-ashes tend to pack sohidly
into the air-spaces and other openings of. an

0rdina,1?lf grate, and thus to obstruct the flow

of air t the grate and arrest combus-

rough

tion, and in this respect also peat is the op-
‘posite of coal, the ashes of which remain por-
‘ous or do not pack sufficiently to exclude air.

Other characteristics of peat are that it 1g-
nites slowly, relatively speaking, and nor-

mally contains a high percentage of moisture .

and also a large proportion of hydrocarbon
gases or gas-producing compounds, which

oases are driven out of the peat upon ignition

of the latter and burn as a flame, requiring

‘not only a large amount of oxygen, but also

~ on account of the large percentage of moas-

50

completr combustion. _
the solid part or fixed carbon of the peat | g
merely glows during combustion, burning { A

ture in the peat the maintenance of a high

temperature in order to support it and effect

practically the entire surface of each particle
be freely exposed to the action of the oxygen

in the air. Furthermore, peat being a very

light and feathery fuel and the suction or
partial vacuum above the grate developed by
the draft being equally effective over the en-
tire top surface of the grate it is a - requisite
that the peat be fed with )

concentrate itself at the point of least resist-

ance or where the peat has the least depth,
with the result that considerable portions of

the peat will be
wasted. . . o
"~ According to my invention I overcome the

blown off the grate and

dportions,
in such

it is divided into small separate
which are kept constantly agitated
manner as to provide for the ready access of

‘air in sufficient quantities to support com-
‘bustion, the peat being also gradually fed

from one end of the grate to the other and
provision being made for air-spaces through
the grate, which are always kept open and
prevented from clogging without permitting
the burning peat to sift through them. To
this end I provide a step-grate comprising a
number of horizontal plates or bars forming
an inclined series, a portion of the bars being
movable with respect to the remaining bars
and being operated to effect the positive feed-
ing of the peat from the upper to the lower
end of the grate, as hereinafter described.

In connection with this grate when used for
burning peat I employ a combustion-cham-

ber, which provides for the admisston above

the grate of sufficient air to mnsure the com-

plete combustion of the inflammable gases

driven off from the peat, which combustion-

chamber is preferably constructed and ar-

ranged in a manner similar to that shown and

described in my prior United States Patent,

| No.711,044, dated October 14,1902, although

in combination with my grate this chamber

operates to secure new and useful results n.

1'practic&1i}" without flame, and requires that 55

60

oreat precision and
supplied 1n equal quantities and to an equal
‘depth over all portions of the grate, since
otherwise the draft through the grate will

70

difficulties above referred to by so handling
the peat that at all times during combustion’

75

8o

Q0

100

effecting the proper combustion of peat fuel,
| and particularly in securing its immediate

On the other hand, | ignition when fed in:at the upper end of the

orate.

Iy invention also inelufded certain special

105
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mechanisms and details, the nature of W_hi_ch

will appear from the ensuing description.
An apparatus embodying the various fea-
tures of my invention in their preferred form

15 1llustrated in the accompanying drawings,

in which— -

Iigure 1 shows the complete apparatus
and also a portion of a return tubular boiler
arranged 1n the usual manner to be heated
thereby, certain parts of the apparatus. being
represented in side elevation and the re-

mainder 1n vertical longitudinal section.

Kig. 2 shows the automatic feeding-grate,
feed-hopper; and: operating parts in front ele-
vation-—. e., looking from the left in Fig. 1.
Fig. 3 1¢ a detail view showing in side eleva-
tion the upper end of the grate proper and
some of the adjacent parts. Fig. 4 1s a sec-
tional view showing the same
plane of section being indicated by the line
rxan Fig. 2. Thgs. 5 and 6 are detail sec-
tional views illustrating the relative move-
ments of the grate-bars.

Referring to. Ifig. 1 of the drawings, 2 indi-
cates one end of a tubular boiler, which may

be. of any usual construction and forms no

- paxt. of my present invention, being shown

merely to illustrate the relative arrange-

- ment of my improvements when used in con-

30
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nection therewith. The end 3 of the boiler-
casimg 18, made double, thus providing an air-
space 4, which has an open inlet 5 at its up-
Fer end and is provided with outlets 6 at its
ower end. 7 represents the ash-pit, the
front end of which is covered from side to
side by a transverse arch 8 or other suitable

division-wall extending rearwardly from a

vertical wall 9, and above this arch is an-

other transverse arch or wall 10. A third

arch or wall 11 extends from the rear end of

the arch 10 to and beneath the adjacent end.

3 of the boi‘iexz—casing and closes the bottom
of -the space 12, which separates the latter

from the tubes, the upper end of which space

45

50

Into the space 12 in the usual manner.

60

12 leads into the smoke-stack in the usual
manner. These arches spring from and are
supported by side walls (not shown) of any
suitable or ordinary construction, and the
arch 11 1s preferably inclined somewhat, as

shown, for reasons which will hereinafter ap-

pear. A passage for the burning and burst
gases 1s thus provided between the arches 8
and 10, and 1t will be understood that these

gases pass beneath the boiler to its farther.

end and thence back through the tubes 13
The
arch 11 1s provided with a number of air
tubes or passages 14, extending longitudi-
nally through it and affording communica-

tion between the outlets 6 and the space

above the arch 8, the construction and ar-

- rangement of these arches and tubes being

65

similar to that shown and described in my
prior patent above referred to. -
The grate proper is located beneath the

parts, the

¥
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arches 8 and 11, at a suitable distance there-
from, and inclines downwardly from its rear

or outer end to its front or inner end. This
grate comprises a number of flat horizontal

plates or bars 15 and 16, of which the bars 15

| are rigidly secured to astationary supporting-
framework and arranged like a flicht of

steps, while the bars 16 are secured to a mov-
able framework and are also arranged like a
thght of steps, being interleaved between the
stationary bars 15 and alternating therewith
in the direction of the incline. The grate is
preterably composed of two similar portions,

70

75

arranged side by side, as shown in FKig. 2, for

a reason which will hereinafter appear; but as
the construction of these two portions is the
same 1t will be necessary to describe the de-

80

talls of but one of them. These details-are .

lilustrated in Figs. 2, 3, and 4, in which the
numerals 17 represent three stationary side

‘bars connected by transversely - extending
top and bottom plates 18 and 19, thus form--

1ng a rigld framework which is supported -in
any sultable manner at the sides of the ash-
pit. These side bars 17 are provided with
alined slots, in which the ends of the hori-
zontal grate-bars 15 are located and held
immovable. |

Two movable side bars 20 are located be-
tween each pair of stationary side bars 17
and carry the grate-bars 16, which are rigidly

secured thereto at their rear edges, said side

Qa

95

bars 20 being cut away, as at 21, Fig. 4, to

provide spaces for the reception of the sta-

tlonary grate-bars when the parts are in the

positlon Hlustrated in said figure. =
Means are provided for imparting to each

of the two sets of grate-bars 16 a series of

movements such that, starting from the po-

sition shown in Kig. 4, each bar 16 moves

successively upward and rearward with re-

spect to the fixed bar 15 next above 1t and

then downward and forward over the bar 15

next below 1t, and so on continuously. In
the specific construction illustrated the
means just referred to consist of eccentries

22, one pair for each set of movable bars,
which eccentrics are carried by a shaft 23,
journaled in rearwardly-extending portions

of the side bars 17 and the straps 24 of which:

are rigidly secured to or formed integral with
the similarly-extended upper ends of theside

bars 20, the lower ends of said side bars being
pivotea:

respectively suspended on links 25,
to the adjacent bars 17. . The shaft 23 is ro-

tated by suitable means, such as a ratchet-
wheel 26, secured thereto and operated by a

pair of arms 27 and 28, independently jour-
naled on one end of the shaft 23 and each pro-

vided with a spring-pawl 29, adapted to en-

oage the ratchet-wheel when the arm which

100

1C§

110

IT§

I20

125

carrtes it 1s oscillated. The oscillating

means for said arms are represented as an ec-
centric 30, secured to a driving-shaft 31 and
having 1its connecsting-rod 32 adjustably piv-

L |
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oted to the arm 27, said eccentric 30 being
“also provided with a crank-pin 33 and a con-
necting-rod 34, adjustably pivoted to the arm
_ The shaft 31 1s journaled in fixed up-
‘rights 35 and carries a driving-pulley 36, and
the arrangement of the parts just described

23.

is preferably such that when the arm 27 is

operating the ratchet-wheel 36 the arm 28 1s

performing - its backward - or inoperative
movement, and vice versa, the shaft 23 be-

‘ing thus given a practically continuous rota- |
‘tion in the same direction, yet being suscep- |
tible to a wide variation 1n speed without

changing the speed of the driving-pulley.

"The two pairs of eccentrics which carry the
two sets of movable grate-bars are prefer-
ably secured to the shaft 23 in such relation
‘that the throw of each pair is diametrically
opposite to that of the other pair, so that

when either set of grate-bars 16 and its load
is moving upward the other set i1s. moving

downward, the weights neecessary to be lifted

being thus balanced and the power required
for operating the grate being diminished.

Above the rear or upper end of the grate is-
Jocated a hopper 37, the discharge-opening
of which 1s }) .

This hopper i1s shown as supported by brack--

ocated over the top plate 18.

~ ets 38, rising from the side bars 17, and by

30

hopper and the sides of the boiler, and be-

tween the lower edge of the mouth of the
“hopper and the grate 1s located a vertical:

“plate 40, extending transversely across the

35

_40

45

55

of the mouth. of

orate and having a.rib 41 projecting over the

‘plate 18, the object being to prevent fuel

from falling over the rear edge of said plate
18. The "‘(ielivei'y of fuel from the hopper
may be regulated by means of a vertically-

adjustable plate 42, adapted to slide 1n front
the hopper and operated by |

a handle 43. - . o
At the lower end of the grate s provided an

arrangement for dumping ashes, preferably

consisting of a plate 44, extending the entire
width of the grate and normally closing the

bottom of a space provided between the ad-
jacent front wall of the ash-pit and a vertical
plate 45, carried by the side bars 17, said
plate 44 being pivoted at its front edge to |
said weall and provided with an operating-*
‘hendle 46, pivotally attached to ifs rear edge,
- which handle passes over and rests upon a |
pin 47, fixed to the stationary framewcrk of

the grate near the pivcied end of the handle.

" When said handle is lifted and slid forward

6o

j 65

the . .

due to the position:efisald pin 47. - -
- As thus constructed the operation is as tol-
lows: A gantityiol peat having been placed |

‘over the pin 47 into the posifion shown m
dotted lines in Fig.-1, the ashes received on
-~ the plate 44 are dumped into the ash-pit, and |

when said plate is dvawn back into its nor-
mal pcsition it is held there by the weight of
ﬁandl_‘e. 46 aciing through the leverage

3

in the hopper 37 ,-'it- flows I'Ethmugh the open'.

lower end of the latter in a stream the thick-

ness of which is deteririned by the position
of the regulator 42. _ _ .
accumulated on the top of the fixed plate 18
as will remein cn the same it begins to flow
over the front edge of said plate onto the
front portion of the movable grate-bar 16
next below and therice down the upper por-
tion of the grate until its flow is stopped. by

 the clogging of the mouth of the hopper due
No

to the accumulaticn of peat beneath it.

After as much peat has

70

75

further flow of peat will take place so long as
the movable parts of the grate remain sta-
tionary;.but as socn as the bars 16 are oper-

ated 1n the mzpner hereinbefcre referred to

the peat is thereafier fed pcsitively down the
grate, and at the same time a fresh supply of

peat 1s-coniinuously delivered upon the up-
per end of the grate, so that ultimately each
ovate-bar of cne series or the other will be
carrying at any given instant a small pile ol
peat extending along its expcesed front edge.
The pcesitive feeding of the peat down the in-
cline results from the succession of the up-
ward, rearward, downward, and forward

movements of the graie-bars 16, whereby the

90

peat resting on any one of said movable bars

5 38, _ , : _ t 16 is first carried up in front of the edge of
plates 39, Fig. 1, connecting the ends of.the |

‘the staticnary bar next above it, so that

upon the rearward movement of the mov-
able bar the peat is engaged by the front
edge of said staricnary bar and pushed over

95

the edge of said movable bar, falling upon

the stationary bar next below. . Thereupon
said movable bar moves downward until it 18

| located just above the last-menticned sta-

tionary bar and also moves forward over said

bar, whereupcn the frent edge of the mov-

able bar engages the pile of peat just de-
livered to the stationary bar and pushes 1t

over the front edge of the latier onto the

movable bar next below, whereupon the cy-
cle of movements is repeated. 'These move-
ments ate csused to take place at such a
speed that the peat is cascaded in a practi-
cally continucus thin siream from cne grate-
bar to another and 1s thus continually sgi-

tated, so thet the entire surfaces of all the’

periicles ave exposed to the air flowing
through the grate. - The peat i1s 1gnited -at

the upper portion of the grate,as hereinaiter

described, and is graduslly consumed during

its travel down the same. The-greater part

of the combusticn occurs while the peat 1s
faelling from one grate-bar to another, and

I00 -

108

110

127

the rate of feed is so determined that the .

combustion is completed-by the time the
peat reaches the lower end of the grate, so

‘that nothing but the ashes will fall over upcn

! the plate 44.  The feeding of the peat is

readily governed by suitably adjusting the

by which adjustment the speed of rotation of

25

| connections between the arms 27 .end 28 and
the connecting-rods 32 and 34, respectively,

130
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movement last mentioned will be less

the shaft 23 is varied in an obvious manner,
and if a very slow feed is desired one of said

arms may be disconnected from its operating

“means oromilted entirely.

It will be evident that inasmuch as the
combustion of the peat promess&:s continu-

ously during its travel down the grate the
quantities of {uel carried by the respective

grate-bars will tend to diminish as the lower

end of the grate is approached, and for this

reason 1 prefer to cause the feedmg action

of the grate-bars to diminish procrresswely.
from the upper to the lower end of the grate. |
Such & diminishing feed is secured by the :

construction 1llustmted since the circular
movement of the movable bars at the upper
end of the grate (illustrated by the dotted
cirele 1n Fw 5) is gradually tran sfm med into
Q, movement in the arc of a circle resulting
irom the hink suspension of the movable bars

at the lower end of the grate, and it will be

obvicus that the feeding action due to the
Pro-

“nounced thap at the upper end of the grate.

25

.30

35

By the construetion and mode of opera-
tion above described provision is made for
keeping the peat constantly in motion while
burmnw thus shifting the position of the ig-
nited particles and exposing them to contact
with the air necessary for their combustion,

“and it will also be noted that inasmuch as the
Eeat always falls from one horizontal grate- |

ar upon another there will be no tendency
for it to sift through the open spaces between
the bars. My arrangement also provides
alr-spaces between the grate-bars, which are

constantly kept open by the relative move-

ments described, so that an ample supply of

~air 1s provided for and the ashes are kept

40

from accumulating by being carried along as

fast as formed and deposited in the space

50

above the plate 44 at the lower end of the

orate.

The combustion-chamber des cribed per-

forms important functions in the burning
of peat in my apparatus in that the arch 8

deflects the radiant heat and hot gases rising

irom the lower portions of the crrate where

‘the burning peat contains practlcallv noth-

ing but c&rbon and. throws them back under
the arch 11 and upon the bed of peat near the

~upper end of the grate, thus driving the

55

' 6o

65

molsture out of the peat practicaily as soon
as 1t leaves the hopper and igniting 1t at a
short distance therefrom. . The arch 11 as-
sists in this operation, as it reflects the heat
downward upon the upper end of the grate,

and I have found-that peat containing as

high a percentage of moisture as fifty per

cent. will readily burn in my apparatus with-
out being subjected to any preliminary dry-

Ing 0perat10n In fact, it 1s desirable that
the peat should contain as much as forty per
cent. of moisture, since otherwise it will be so

light as to give more or less trouble during

=pmiigl

tense heat of the fire itself.

842,878

combustmn for reasons previously stated.
The combustion-chamber also provides an
ample space for the complete burning of the
inflammable gases driven off from the ignited
peat, and air in suffielent quantities for Sup-
portmg the combustion of these gases is

drawn in through the tubes 14 by “the draft
imduced-by the ﬁre which air i1s first heated

to some extent as it passes through the air-
space 4 by the hot waste gases W%HC}I come
in contact with the inner wall of said air-
Eace on their way up into the stack and is
then heated to approximately the igmiting

temperature of the unconsumed peat-gases

during its passage through the tubes 14,
which are contmuously exposed to the in-
Thus said gases
are completely burned without danger of re-
ducing their temperatm e below the pamt of
ignition.

While I bave described my improvements
as particularly adapted and intended for the

75

30

burning of peat, it is to be understood that

they are not limited to such use, sinee they
are also effective for the burning of other sub-
stances, especially sawdust, and also fuels—
such as bituminous coal, for example—and it
will be evident that the deseribed detailsof
construction of my apparatus may be widely
varied without departing from my inven-
tion.

I claim as my invention—

1. In an automatic stoker, a step-grate
comprising two Inclined series of substan-
tially horizontal orate-bars, the bars of one
series being interleaved between those of the
other series, and means for producing rela-
tive ‘upward backward, downward and for-
ward movements between alternate bars and
the bars next above and below tnem.

2. In an automatic stoker, a step-grate
comprising two inclined serles of substan-
tially horizontal grate-bars, the bars of one
series being interleaved between those of the
other series, and means for producing rela-
tive upwa,rd backward, downward and for-
ward movements between alternate bars and
the bars next above and below them, said
movements diminishing in extent from; the
upper to the lower end of the orate.

3. In an automatic stoker, a step- ,c_rra,te
comprising an Inelined series of. stationary
orate-bars and an inclined series of movable
{rrate-barb interieaved between the station-
ary bars, and means for imparting to the

movable series of bars sequential upward,

backward,

downward and forward move-
ments. '
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4. In an automatic stoker, a step-grate

comprising an inclined series of stationary
orate-bars and an inclined series of movable
orate-bars interleaved between the station-
ary bars, and means for operating the mov-

a,ble series of bars ? In such manner that the

upper end of the series moves In a circuiar
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ter, substantially as set forth. = -

5. In an automatic stoker, a step-grate
-comprising an Inclined seriles oi stationary

orate-bars, an inclined framework movably
supported at its lower end and carrying a se-
ries of grate-bars interleaved hetween the

stationary bars, and meansformoving theup-

per end of said framework in a circular path.
6. In an automatic stoker, a step-grate

L comnposed of two similar portions located

side by side and éach comprising two. m-

clined series of grate-bars, the bars of one se-.
ries being interleaved between and movable

with respect to thoseof the other series, and

- means for moving one series of movable bars

2C

upward and backward and forsimultaneously

moving the other series of movable bars

downward and forward, and vice versa.
7. In an._automatic stoker, a step-grate

. comprising an inclined series of stationary

- orate-bars, an ‘inclined movable framework

pivotally supported on links at-its lower end

‘and carried by eccentrics at its upper end, a

 shaft to which said eccentrics are secured, a
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‘tating said shaft.

‘series of grate-bars carried by said movable
framework and interleaved between the sta-
tionary grate-bars, and means for rotating
sald shaft. '. - | o
- 8. In an automatic stoker, a step-grate

composed of two similar portions located side
by side and each comprising an inclined se-
ries of stafionary grate-bars, an Inchned

framework movably supported at its lower.

end and carried by.eccentrics at itsupper end,
and a series of grate-bars carried by the mov-
able framework and interleaved between the
corresponding stationary grate-bars, a shait
to which said eccentrics are secured, the ec-
centrics for one movable framework beirg
disposed on said shaft in diametrically oppo-
site relation to the eccentrics which carry the
other movable framework, and meansiorro-

9. In an automatic stoker, a step-grate

comprising two inclined series of substan-

tially horizontal grate-bars supported ftor

relative movement at their lower ends, the
bars of one series being interleaved between

those-of the other series, and means for pro-
ducing relative upward, backward, down-

ward and forward movements between the
upper eénds of said series ot bars.

10. In an automatic stoker; a step-grate
comprising two inclined series of substan-

tially horizontal grate-bars supported ftor:

relative movement at their ends, the bars ot

“one seriés being interleaved between those of

the other series, and means for producing a
relative civcular movement betweén the up-
per ends of said series of bars.

11. In an automatic stoker, a step-grate

~ composed of two similar portions located side
65 by side and comprising respectively two in- |

ward, downward and forwar

path while the lower end moves in an arc of a | chned series of substantially ‘horizontal
circle less than the circumference of the lat-

orate-bars, the bars of one S'._e,riesf':béi-ri'g’.fi;nfér-

leaved between those of the other series, and

means- common to the two portions of the
crate for producing relative upward, back-
_ - movements
between the interleaved bars, the relative

movements of the bars in the two portions

of the grate being opposite in phase.
~12."In an automatic stoker, the combina-

tion of a step-grate comprising an inclined se-

ries of stationary grate-bars, an inclined se-

ries of movable grate-bars interleaved be- -
tween the stationary grate-bars, ashaft,and

operating connections between the same and
said movable series of grate-bars, and means
for rotating said shaft comprising a ratchet-
wheel secured thereto, two arms independ-

o
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ently journaled concentrically with said shaft

and provided respectively with pawls adapt-
ed to engage and rotate said ratchet-wheel,
and means for oscillating sald arms simulta-
neouslv in opposite directions. -

13. In an automatic stoker, the combina-

tion of a step-grate comprising an inclined

‘series of stationary grate-bars, an inclined se-

ries of movable grate-bars interleaved be-
tween the stationary grate-bars, a shaft, and

operating connections between the same and

said movable series of grate-bars, and means
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for rotating said shaft comprising a ratchet-

wheel secured thereto, two arms independ-
ently journasled concentrically with said

shaft and provided respectively with pawls-

adapted to engage and rotate said ratchet-

simultaneously in opposite directions, said
means comprising a driving-shaft and means

100
wheel, and means for oscillatiny said arms

for rotating the same, an eccentric carried

thereby sud having 1ts -Cimnedting-md’ ad-
justably secured to oune of said arms, and a

10§

crank-pin carried by said eccentric and pro-
vided with a connecting-rod which is adjust-

ably secured to the other of said arms.
14. In an automatic stoker, the combma-

tion of a step-grate comprising a stationary

framework having a horizontal top plate and
an. inclined series of grate-bars extending

110 -

downwsrd therefrom, a movable framework
carrying an inclined series of grate-bars which 115

are interleaved between  the stationary

orate-bars, means for imparting to the moy-

able series of bars sequential upward, back-

ward, downward and forward movements, a

hopper having its discharge-opening located
above the top plate of the stationary frame-
work in position to deliver fuel upon said top
plate and upon the movable bar next below
it, and means for regulating the delivery of
fuel from said hopper. , o ._
-~ 15. In an automatic stoker, the combina-
tion of a step-grate ccmprising two inclined
series of grate-bars, the bars of one series be-

ing interleaved between those of the other

series, means for operating said bars in such
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manner that each bar of one of the series
moves successively upward, backward, down-
ward -and forward with respect to the bars
above and below it, and transverse division-
walls 8 and 11 located above said grate and
providing a combustion-chamber, substan-
tially as desecribed. ' .

16. In an automatic stoker, the combina-
tion of a step-grate comprising two inclined
serles of grate-bars, the bars of one series be-

ing interleaved between those of the other
series, means for operating said bars in such

manner that each bar of one of the series
moves successively upward, backward, down-
ward and forward with respect to. the bars

above and below it, and transverse division-

walls 8 and 11 located above said grate and
.Erpviding a combustion~-chamber, the wall 11
being  provided with air-passages opening
into the space at the front end of said wall,
substantially as described. . |
17. In an automatic stoker, the combina-
tion with a step-grate located between side
walls and comprising two inclined series of
substantially horizontal grate-bars, the bars
of one series being interleaved between those
of the other series, and means for producing
relative upward, backward, downward and
forward movements between alternate bars
and the bars next above and below them, of
transverse division-walls overhanging the

upper and lower portions of said grate and

providing a combustion-chamber above the
grate and an outlet-passage between the ends
thereof, substantially. as described.

18. In an automatic stoker, the combina-

tion with a step-grate located between side

walls and comprising two inclined series of
substantially horizontal grate-bars, the bars
of one series being interleaved between those
of the other series, and means for producing
relative upward, backward, downward and
forward movements between alternate bars
and the bars next above and below them, of
transverse division-walls overhanging the up-
per and lower portions of said grate and pro-
viding a combustion-chamber above the

842,878

grate and an outlet-passage between the ends
thereof, the transverse wall over the lower
portion of the grate being arrangedto reflect
heat back under the other transverse wall.
19. In an automatic stoker, the combina-
tion with a step-grate located between side
walls and comprising two inclined series of
substantially horizontal grate-bars, the bars
of one series being interleaved between those
of tie other series, and means for producing

relative upward, backward, downward and
forward movements between alternate bars

and the bars next above and below them, of
transverse division-walls overhanging theup-
per and lower portions of said grate and pro-
viding a combustion - chamber above the
grate and an outlet-passage between the ends
thereof, and means for delivering heated air
into said outlet-passage.

20. In an automatic stoker, the combina-
tion -with a step-grate located beftween side

walls and comprising two inclined. series of

substantially horizontal grate-bars, the bars
of one series being interleaved between those
of the other series, and means for producing
relative- upward, backward, downward and
forward movements between alternate bars
and the bars next above and below them, of
transverse division-walls overhanging the up-
per and lower portions of said grate and pro-
viding a combustion - chamber above the
grate and an outlet-passage between the
ends thereof, the transverse wall over the up-
per portion of the grate being provided with

ar-passages opening into the space at its

front end, and a hollow casing exposed to the
heat of the waste products of combustion and
forming an air-space communicating with

sald air-passages and with the external air.

In testimony whereof I have hereunto sub-
scribed my name this 20th day of October,
1904, A

JNO. S. S. FULTON.

Witnesses: |
WesLEy W. BrAIr,
K. D. Cgapwick.
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