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UNITED STATES PATENT OFFICE.

THOMAS E. MURRAY, OF NEW YORK, N. Y.

AUTOMATIC STOKING DEVICE FOR FURNACES.

No. 884,603,

Specification of Letters Patent.

. Patented April 14, 1908.

Application filed August 28, 1907, Serial No, 390,423,

To all whom 1 may concern:

Be it known that I, Tromas E. Murray, a
citizen of the United States, residing at New
York, in the county of New York and State
of New York, have invented a certain new
and useful Improvement in Automatic Stok-
ing Devices for Furnaces, of which the follow-
ing is a.spécification. oo

The. invention is an automatic over-feed
stoking device for furnaces. '

The principle of the Inventicn consists (1)
in the mode of organization whereby, when
the fuel is delivered from a suitable source of
supply to a rearwardly inclined platform, de-

vices operating above the plane of said plat-.

form shall move the fuel down the incline;
(2) in the mode of organization whereby said
devices may be controlled so as.to very or

prevent their effect upon the fuel at will; and.

(3) in the mode of organization whereby said
devices'may be individually controlled so as
to produce different effects upon the fuel at
different places. : K

The present embodiment of my invention

nace of the type in-which narrow inclined
fuel compartments alternate with air com-
partments; in which the inner inclined sides
of the air compartments are closed and.per-
forated; and in, which the burning fuel in
successive fuel compartments arches over the
said perforated
ments. Sy P :
" In the accompanying drawings—Figure 1
is alongitudinal vertieal section of the furnace
showing part of the boiler tubes, onthe line z x
of Fig. 3. TFig.2isasimilar section.on theline
y y of Fig. 3. Fig. 3'is a partial front eleva-
tion'seen 1n the direction of the arrow, Fig. 8.
Fig. 4isaplan view of the part shownin Iig. 3.
Fig. 5 is a detail view showing the mode of

.suspending the sliding bars which control the

motion of the swinging plates F.  Fig. 6 is a
section on the line 2 z-of Fig. 5. Fig. Tis a
detail view showing the manner in which one
of the sliding bars codperates with the swing-
ing plate which it controls, = Fig. 8 is & plan
view of the fuel receiving mclined platforms

ing the swinging plates F ¥’ I* I,

Similar numbers of reference indicate like
parts. . ‘

1 is the furnace chamber of a steam boiler,
the tubes of which are shown at 2.

‘'sides’ of the air compart- |

At 3 are brickwork arches crossing the fire
“space and at 4 1s a side door. '

. The fuel receiving compartments A, A’,
“ete. may be in any desired number and alter-

nate with the air compartments B, B/, ete.

All are inclined downwardly from front to
rear of the furnace. "Each fuel receivin
compartment as A, Fig. 1, is trough shape
and -has a lower fuel supporting platform 5
and side walls 6. Communicating with the
upper open end of each fuel compartmentis a
hopper C, in which the fuelis placed, and from
which it may slide by gravity down the plat-
form 5 to the dumping grate 7 which may
turn on horizontal pivots in the usual way:
Each air compartment B, Fig. 2, has a
bottomw plate 8, which extends between the
side walls 6 of the adjacent fuel compart-
‘ments A, A". The upper ends of said com-
partments are closed.” The lower ends are
gpen and communicate with an air duet D.
In each air compartment and above the air

- duct and lying between the side walls 6 of
i the adjacent fuel compartments is a sup-
exhibits it in connection with a boiler fur- .

porting plate 9 upon which rests the lower-
most of a series of twyers K. Said twyers
are disposed step-fashion one above the other,
so that the whole inner inclined side of each
alr compartment is closed by them, and as
shown in Fig. 2, they extend rearwardly be-
yond the inclined edges of the walls 6 of the
adjacent fuel compartments. In each twyer
are side openings 10 for the escape of air.
‘From so much as has been desecribed, it
will now be understood, that the fuel passing
from the hoXper C into the several fue] com-
partments A, A’, ete., fills these compart-
ments (meanwhile resting on and moving
down the inclined platforms 5) and arches
over the twyers E between said fuel com-
partments; and that the twyers E deliver
air laterally under the fuel which is arched
over them, and hence across the open inner
sides of said fuel compartments A. The con-
struction of the twyers E, as here shown, is
merely illustrative and not specifically essen-
tial. Any device which closes the inner in-
clined sides of the air compartments B, B/,
-etc. and which is provided with escape ori-
fices for directing the air under the arched
‘over fuel, may be’ substituted. .
For the purpose of automatic stoking or,
in other words, regulating and contro%ling
the fuel supply in the compartments A, A’,
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' JIiorti'o‘ns_ G of the plates F F/ F* F°,
, M, -N,- O, are, however, of ‘rectdngular
‘cross. section ‘and pass ‘through similarly
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platform 5 of each fuel compartment A are

parallel transverse openings in which" fit |

plates F B F? F3. ' Hach plate is hinged or

ivoted at its lowermost transverse.edge in
1ts opening in any suitable way, as by making
said edge rounded and seating it in a con-
cavity at the edge of the platform opening
as shown at 11, Fig. 1. -At the upper trans-

verse edge of each plate T F/ F* F% s a down-

wardly depending curved portion G, which
is struck on & radius from the hinge or pivot
axis. To each plate F ¥’ F* F* and portion
G are bolted, two lugs 12 and 13 both having
their rear ends bent downwardly and the lug

13 being longer and hence extending further

rearwardly than the lug 12. Pivoted at
their upper ends to thé exterior of a wall of
the furnace are as many swinging arms I, I,
J, K, as there are plates F F’ F* F3, Figs. 1
and 3. Similarly pivoted to the exterior of
the opposite side wall are corresponding
swinging: arms, not shown. Each pair of
said arins,; that is the two arms correspond-
ingly placed on opposite sides of the furnace
furnishes a suspension device for a laterally
sliding bar. Thus the bar L, Fig. 3, is sup-
ported by the arm H, and its corresponding
arm on the opposite side of the furnace, the
bar M by the arm I and its corresponding
arm, the bar N by the arm J and its corre-
sponding arm, and the bar O by the arm K
and its corresponding arm. - The bars, L, M,
N, O, are all connected together by thelink P,
which is:jointed to a pitman Q, the other end
of which is connected to a radially adjustable
PiVOt,}ijn'R on the pulley S, fast on shaft T.

As the pulley S.rotates, the bars 1, M, N,
O, because supported on their swinging arms
H,1,J, K, vibrate.in a lateral direction simul-
taneously and beneath the several depending
The bats

shej)pe'd-,bpenings' in-the link P, and arms H,
I, J,. K. 'Hence,, in order to permit of the

" motion above stated, the arms H, I, J, K, at

50
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their lower ends are provided with cylin-
drical flanged sleeves 14, Figs. 5 and 6,
which are seated and are capable of free ro-
tation in said arms. In these sleeves are
formed the rectangular openings in which
the. bars L, M, N; O, may longitudinally

‘slide. .. Similar flanged sleeves are also ar-

ral%’%ed'in the link P to receive said bars.

Upon each bar L, M, N, O, dre placed a
number of tappets U, one tappet being dis-
posed ‘directly in front of the depending por-

tion G of each plate F, F/, F?, F¥; see ¥ig. 7.

Each tappet U-is adjustable along its sup-

. porting bar,.and may be fastened in desired

65

position by a ¢lamping screw 15. Referring

now to Tig. 7, and considering for con-

venience plate.F only, it being understood
that each plate of the series F, F’, F2, F*, is

884,603

o}i:arated in like manner it will be plain that
when the bar L is in the position shown, then

the swinging to, and fro of said bar (that is
toward and from the plane. of the drawing)
- will .cause the tappet U to pass under. the

depending portion G, and hence no motion
will be lmparted to the latter. But if by
means of the handle V the bar L be moved

to the right of Fig. 7, then as said‘bar. vi-

brates the tappet will strike the lug 12 on

said depending portion, and if 'said bar be

70
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still further moved longitudinally irn- the -
same direction, then, again as said bar vi- "

brates, the tappet will strike the lug13.. The
lug 13 is of such’'length as when niet ‘and

carried onward by the. vibrating bar, the

80

plate F is moved -into a-position af right

angles to the plane of platform 5, see dotted
lines, Fig. 1. The lug 12 is of such length as

when met and carried onward by the vibrat-

ing bar the lplate'F is moved into a position

at an gngle less than 90° to platform 5; say; .

for example, at an angle of 45°, . It will be
seen, therefore, that by sliding the vibrating

bar L longitudinally into one position itwill

not move the plate I, but on sliding it into
another position it will intermittently raise

the plate F to some angle less than 90° to the’

plane of platform 5 and on sliding it into

still another position it will intermittently

raise the plate I to a position at right angles
to the plane of platform 5. The elevation of
plate I also elevates the depending portion
G thereof (dotted lines Fig. 1). The effect
then is as follows: As the plate F moves up-
wardly, it lifts the fuel that lies over it and

90

then pushes that fuel down the inclined -

platform 5: = As the depending portion G
rises at the same time, said portion forms a

dam which prevents the fuel on theinclined-
-platform from sliding down.

If the plate T
moves up to a position at an angle less than
90° to the platform 5, then itg pushing action
is exerted on a smaller depth of fuél and for

‘a shorter period than if moved up to a posi-

tion at a right angle to-the plane of said
platform. In the lagter case the dam formed
by portion G does not ecompletely stop the
descent of the fuel down the incline, since
some may move over it.

Referring now to Fig. 1, and considering -

the plates F, F/, F?, T, disposed in the plat-

form 5 of the particular fuel compartment
A there shown, it is obvious, that by suitably
moving the bars L, M, N, O, longitudinally,
each one of said plates may be left unraised,
or raised intermittently to a limited extent
or to the full extent of 90° above the plat-
form 5. Therefore, any plate or number of

plates may be. caused to exert maximum -

moving effect on the fuel to causeit to move
down the incline: or any plate or number of

-plates may be caused to exert a less moving

[
(2

effect on the fuel for the same purpose, or

any plate or number of plates may be caused

i
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not to exert any moving effect on the fuel.

The result is that a very complete control

ot the burning fuel is obtained at several
points on each fuel supporting platform 3,
which control imay not only be exerted at
will, but varied at will, and which further
is ‘accomplished by motor mechanism gov-
erned by the operator. Of course, each
sliding bar as L controls the movement of
one plate in eaclt of the parallel fuel com-

partments; but said control is not neces-,

sarily the same for each plate, since by ad-

justing the tappets on said bar in different

positions, one plate may be raised fully,
another plate in the adjacent compartment
may be raised partially, a third in another
compartment may be not raised at all, or
any other variation provided for.

The operation of tﬂe whole apparatus is as
follows: Fuel supplied from the hopper C

“descends the platforms 5 of the several fuel

compartments A, A’, etc., and being ignited
arches over the twyers E which deliver into
it air-from the air compartments B, B’, etc.
The rotary shaft T being driven by any

suitable motor actuates (through the pulley

S, pitman Q and link P) the swinging arms
H, 1, J, K, and hence the bars I, M, N, O.

These bars acting on the lugs 12, 13, cause,

such of the plates F, F/, F* F?, as are en-

gaged by the tappets, to rise above the

platforms 5, thus moving the fuel onward and
downward. - Maximum movement of the
fuel is caused at any plate by sliding the

associated bar 'so that its tappet will act on,

lug 13; less motion when the associated bar

‘is moved so that its tappet acts on lug 12,

and no movement is impressed when the

“tappet acts on neither lug.

I ¢laim: . ’
1. In a furnace, an inclined fuel support-
ing platform, an inclined grate parallel and

in - proximity thereto and receiving fuel
‘therefrom, means for supplying fuel to the

upper part of said platform and means dis-

posed in the plane of said platform for en-.

gaging the fuel thereon and moving it down
said.incline. ) \

2. In a furnace, an inclined fuel, sup-
porting platform, an inclined -grate parallél
and in proximity thereto and receiving fuel

upper. part of said platform and means dis-
posed in the plane of said platform and sup-
ported thereon for engaging thé fuel on said

" . platform and moving it down said incline.

3. In a furnace, two inclined parallel

_ grates, an inclined platform disposed” be-

60
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tween said grates and below the surface
thereof, means for supplying fuel to the
upper part of said platiorm and means dis-
posed 1n the plane of said platform for en-
gaging the fuel thereon and moving it down
said incline. I

4. An inclined grate, an inclined fuel

8

supporting platform in juxtaposition there-
to and having an opening, and an upwardly
swinging plate disposed in said opening and
constructed to engage the fuel on said plat-

‘form and move it down the incline.

5. An inclined grate, an inclined fuel
supporting platform in juxtaposition there-
to and having an opening, an upwardly
swinging plate disposed in said opening and
constructed to engage the fuel on said plat-
form ,and move 1t down the incline and
means for varying the throw of the plate.

6. An inclined grate, an inclined fuel sup-
porting platform in juxtaposition thereto
and receiving fuel at its elevated end, a plu-

. rality of openings in said platform, and a

plurality of upwardly swinging plates pivoted
in said openings and engaging the fuel gt
different points along the said platform to
move said fuel down the incline. -

7. An inclined grate, an inclined fuel sup--
porting” platform in juxtaposition 'thereto

70 -
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and receiving fuel at its elevated end, a plu- -

rality of openings in said platform, a plural-
ity of upwardly swinging plates pivoted in
said openings and engaging the fuel at differ-

90

ent points along the said platform to move

said fuel down the incline and means for

independently "adjusting each of said plates.

to vary the extent of its upward swinging
movemerit.

95 .

8. An inclined grate, an inclined fuel sup-

porting platform in juxtaposition .thereto
and receiving fuel at its elevated end, a plu-

-rality of openings in said platform, ‘a plu-

rality of upwardly swinging plates pivoted
in said openings and engaging the fuel at
different points along the said platform to
move said fuel down' the incline, actuating
mechanism and a device for detachably
connecting said "actuating mechanism and
said plates,” whereby said plates. may be
separately adjusted and separately operated.
9. An inclined grate, an inclined fuel sup-.
porting platform in proximity thereto and
having an opening and receiving fuel at its
elevated end, an upwardly swinging plate in
the plane of said platform and disposed in

10. An inclined grate, an inclined fuel
supporting  platform, means for supplying

fuel at the upper part thereof, an upwardly -

swinging transverse plate normally sup-
ported in the plane of said platform and
pivoted thereto at its edge which is furthest
down the incline, means for operating said
plate, means for varying the extent of up-
ward swing-of said plate and means for pre-

100
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‘said opening, means for operating said plate
‘and means for preventing fuel~descending
said platform passing under said plate.

120

venting fuel descending said platform from

passing under said plate.

" 11. An inclined fuel supporting platform, -

means for supplying fuel at the upper part
thereof, a plate supported in the plane of said

130
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platform and pivoted thereto at its edge
which is furthest down the incline, a bar ex-
tending transversely in front of and below
satd platform, means for laterally moving
said bar and means for transmitting motion
from sald bar during its lateral movement to
satd plate to swing said plate upwardly.

12. An inclined fuel supporting platform,
means for supplying fuel at the upper part
thereof, a plate supported in the plane of said
platform and pivoted thereto at its edge
which is furthest down the incline, a bar ex-
tending transversely in fromnt of and below

_said platform, aud a tappet on’said bar, the
aforesaid” parts being constructed and ar-

ranged so that said tappet may be adjusted
to engage with said plate and thereby cause
said plate to be swung upwardly by said bar.

13. An inelined fuel supporting platform,

means for supplying fuel at the upper part
thereof, & plate supported in the plane of said

. platform and pivoted thereto at its edge

o
[}

2]
[5)

40
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which is furthest down the incline, a bar ex-
tending transverselyinfront of and below said
platform, swinging supports for said bar, in
which supports said bar is longitudinally ad-
justable, means for laterally moving said bar
and a tappet on said bar movable by the said
longitudinal adjustment of said bar into en-
gagement with said pivoted plate, to cause
satd plate to bé swung upwardly by said bar.
14. A plurality of inclined grates, a plural-
ity of inclined fuel receiving platforms alter-
nating with said grates and having openings,
means for supplying fuel to tlie upper parts
of said platforms, a plurality of upwardly
swinging plates pivoted in said platform
openings and disposed in. the plane of said
platform, and 1ineans for operating said
lates to move the fuel down the inclined sur-
faces of said platforms.
.15. A plurality of inclined grates, a plural-
ity of inclined fuel receiving platforms al-
ternating with said grates, means for supply-

ing fuel to the upper parts of said platforms,.

a plurality of upwardly swinging plates piv-
oted in each platform, and means for operat-
ing a prédetermined number of plates i any

|
|
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platform to move the fuel down the inclined
surface thereof, : :

16. A plurality of inclined grates, a plural-
ity of inclined fuel receiving platforms alter-
nating with said grates, means for supplying
fuel to the upper parts of said platforms, a
plurality of upwardly swinging plates piv-
oted in each platform, and means for operat-
ing a predetermined number of plates in each
platform to move the fuel down the inclined
surfaces of said platforms.

17. A plurality of inclined grates, a plural-
ity of ineclined fuel receiving platforms alter-
nating with said grates, means for supplying

‘fuel to the upper parts of said platforms, a

plurality of ‘upwardly swinging plates piv-
oted in each platform, means for operating
said plates to move the fuel down the in-
clined surfaces of said platforms and means
for-adjusting the extent of upward move-
ment of each plate. o :
18. A plurality of inclined grates, a plural-
ity of inclined fuel receiving platforms alter-
nating with said grates, means for supplying
fuel to the upper parts of said platforms, a

plurality of upwardly swinging plates piv-.

oted in each platform, means for operating a
predetermined number of plates in any plat-
form to move the fuel down the inclined sur-
face thereof and means for adjusting the ex-
tent of upward movement of each plate.

19. A plurality of inclined grates, a plural-

ity of inclined fuel receiving platforms alter-.

nating with said grates, means for supplying
fuel to the upper parts of said platforms, a
plurality of up
oted in each pllat,form, means. for operating a
predetermined number of plates in each plat-

form to move the fuel down the inclined sur--

faces of said platforms and means for adjust-

ing the extent of upward movement of said

plate. :
“In testimony whereof I have aflixed my
signature in presence of two witnesses. :
THOMAS E. MURRAY.
Witnesses: ' :
A. H. LamrLaw,
MiLks E, Lanpax.
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