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UNITED STATES

PATENT OFFICE.

BENJAMIN D. CHILDREY, OF PHILADELPHIA, PENNSYLVANTIA.

GRATE FOR UNDERFEEDING FURNACES.

SPECIFICATION forming part of Letters Patent No. 620,103, dated February 28, 1899.
Application filed April 25, 1898, Serlal No. 678,721, (No medel.)

To all whom tt may concern:

Beit known that I, BENTAMIN D.CHILDREY,
a citizen of the United States, residing at
Philadelphia, county of Philadelphia, and
>tate of Pennsylvania, have invented a cer-
tain new and useful Improvement in Grates
for Underfeeding Furnaces and Means for
Operating the Same, of which the following
18 a specification.

My invention relates to a new and useful
improvement in grates for underfeeding fur-
naces and means for operating the same, and
has for its object to provide effective devices
of this description by which fuel may be fed
beneath the fire-bed of the furnace and then
elevated thereto in such manner as to main-
tain a live energetic surface upon the fire-
bed, thereby avoiding the many disadvan-
tages attendant upon top-feed furnaces and
more economically utilizing the fuel in that
substantially the entire heat generated by
combustion will act directly upon the surfaces
to be heated and with the further advantage
of avoiding the partial banking of the fire
when fresh fuel is fed thereto.

A further object of myinvention is to pro-
vide for the stoking of the fire and the re-
moval of clinkers or other objectionable ac-
cumulations; and, finally, the prime object of
my invention is to so econstruct and arrange
a grate as to render it especially adapted for
use in connection with a closed furnace—that
18 to say, one to which atmospheric air is not
fed by the ordinary methods for the support
of combustion—since in such a furnace it is
essential to avoid opening doors of any de-
scription above the fire-bed, as this has a tend-

ency to destroy the effect of the heat gener-

ated by combustion, chill the surfaces which
are being heated, and interfere with the com-
bustion.

With these ends in view this invention con-
sists in the details of construction and com-
bination of elements hereinafter setforth and
then specifically designated by the claims.

Inorderthat those skilled in the art to which
this invention appertains may understand
how to make and use the same, the operation
and construction will now be described in de-

50 tall, referring to the accompanying drawings,

forminga part of this speeci

Figure 1 is a section of a simple form of
furnace having my improved grates adapted
thereto; Fig. 2, a similar view showing the
sustaining grate-bars in their elevated posi-
tion supporting the fire-bed; Fig. 3, an eleva-
tion of a portion of the furnace,showing the
means for operating the grates; Fig. 4, a simi-

- lar view taken from the opposite side of the

furnace, showing the ratchets and pawls for
holding the grates in any adjustment; Fig. 5,
a horizontal section showing the grates in
plan; Iig. 6, a perspectiveof a portion of one
of the notched bars which serve to support
the side gratesin their active position or per-
mit them to be swung outward for the re-
moval of clinkers and the like; Fig. 7, a fur-
therembodimentof myimprovement,in which
stoking-bars are provided in connection with
the supporting-grates; Fig. 8, an elevation of

| & portion of the furnace, showing the mech-

anism for operating and holding the several
grates in their adjustments; Fig. 9, an en-
larged diagrammatical view of the grate-bars,
showing the several positions which they may
assume; Kig. 10, a section of a portion of the
furnace, showing the grate-bars in plan and

the stokers arranged within the interdental

spaces; and Fig. 11, a perspective of a por-

tion of one of the operating-rods for these

grate-bars and stokers.

In carrying out my invention as shown in
Figs. 1 to 6, inclusive, A represents the fur-
nace, which may be of any size or construec-
tion, as I donot desire to lay stress upon this
feature, since my improvement is adapted

| for use in connection with a variety of fur-

naces. Grate-bars B are hung in the lower
portion of this furnace upon suitable trun-
nions C, which latter project through the
walls of the furnace and are squared, as in-
dicated at D, so as to be adapted to receive
the socket of a suitable lever for operating
these bars, as is well understood, and the op-
posite end of these trunnions have secured

i thereon the segmental gears E, which mesh

together, as clearly shown in Fig. 3, so as to
cause the bars to move in unison when either
of them 1s operated. A small ratchet F is
also secured upon one of the trunnions, hav-
Ing teeth with which the pawl G is adapted

cation,in which— | to engage, so as to hold the grate-bars in any
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position to which they may be adjusted.

These grate-bars when in their lowered posi-
tion, as shown in Fig. 1, form a basket or
magazine, into which the fuel may be fed

‘through a suitable door or opening prior to

being elevated to the fire-bed, a process o
which will be hereinafter set forth. |
~ H represents the sustaining-grates, each of
which is hung upon the trunnions I, these
trunnions projecting through the walls of the

furnace and having secured upon the rear

ends thereof the segmental pinions J, which
mesh with the two idle-gears K, the latter
meshing together so as to bring about a uni-
formity of movement of the sustaining-grates
when they are operated, which is effected by

the squared portions L of the trunnions I by
the application of a suitable wrench or lever

thereto, one of the trunnions having a ratchet

M secured thereon, with which the pawl N
engages to hold the grates in their adjust-
ment. Side grates are hung within the fur-
nace upon the trunnions P, which have their
front ends squared, as indicated at P’, for
“convenience in operating these grates, and
the latter are supported in their active posi-

tion by the bars QQ, which have formed there-

on g series of notches @', and these bars are

arranged to slide longitudinally and have the

holes Q*therein, by means of which they may
be so manipulated that when these bars are |

in a position carrying the notches Q' out of

~alinement with the ends of the grates O said
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agrates will rest upon the bars, as clearly

shown in Fig. 2 and also upon the right side
of Fig. 1, by which arrangement when the

sustaining grate-bars I are elevated the fire-

bed will be properly supported and confined,
as shown; butwhen itisdesired to swing the
orates O outward for clearing the fire from
clinkers or other foreign non-combustible
substances this is accomplished by sliding
the Dbars Q lengthwise sufficiently to cause
the notches Q' to come in alinement with the
ends of the grates O, when the latter will be
free to swing outward to the position shown
upon the left side of Ifig. 1.

From the foregoing desceription the feeding
of fuel to the fire-bed will be obviously as
follows: The grate-bar I3, being in the posi-
tion shown in Fig. 1, the fuel is first fed to
this magizine, as before stated, and when the
same is properly supplied these grate-bars are
swung upward to the position shown in dotted
lines in this figure,and they are so curved that
when in this position the grates I may be
swung inward and upward, and the ends
thereof will pass in close proximity to the
upper surfaces of the bars B, and in so doing
carry the fuel which rests thereon and which
has been previously elevated by said bars b
to the fire-bed, which operation will force the
fuel previously contained within said bed up-
ward, and in so doing will convex the upper
surface thereof, thereby giving to the base

]
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clinkers, a tendency to move toward the sides

of the fire-bed, from whence they may be re-

moved by the proper manipukation of the

orate-bars O, as before deseribed.
After the grate-bars I3 have been relieved
of the fuel by the grates II the first-named

70

bars may bereturned totheirnormal position,
reéstablishing the magazine, into which fresh

| fuel may be fed, to be afterward elevated in

a similar manner. - | |
In Fig. 7 to 11, inclusive, another embodi-

‘ment of my improvement is shown, in which

75

not only is provision made for the elevation

of the fuel to the fire-bed beneath, but a
series of stoker-bars are provided for agitat-
ing and clearing the fire when occasion re-

‘quires, and in this construction IR represents
‘the magazine grate-bars, which are hung upon

the trunnions R’, the same being connected

| together in the same manner as that deseribed

in connection with my first eonstruction, a
special ratchet R? being provided for holding

‘these grate-bars in the desired adjusiment.

The sustaining grate-bars S are connected

‘together at their outer ends, as shown at S',

and are hung upon the operating-rods T, said
rods being journaled within the walls of the
furnace in such manner as to have a limited
longitudinal movement therein, and have al-
ternately round sections T" and square sec-
tions T2 the grate-bars being so hung thereon
as to permit these operating-rods to be moved

lengthwise to bring either the round sections

or the square sections into the eyes of the
orate-bars, which are square. The result of
this is that when the round sections are in
the eyes of the grate-bars the turning of the
rod upon its axis will not operate said grate-
bars, but when the square sections are in said
eyes and the rod is revolved the grate-bars
will be operated. U indicates the stoker-bars,
cach of which is located within one of the
interdental spaces of the grate-bars Sand are
hung upon the rods T, and the eyes of these
stoker-bars are also squared, so that in like
manner when they are upon the round sec-
tions of the rod T the revolving of the rod
will not affect these stoker-bars, but when
they are upon the squared sections of said rod
then any rotation of the rod will bring about
acorresponding movement of thestoker-bars.

Now it is obvious that when the squared
sections T? of the rod T lie partly within the
eyes of the stoker-bars and the eyes of the
agrate-bars both the stoker-bars and the grate-
bars would be under control of the operat-
ing-rods T, the outer ends of which arc
squared, as indicated at T3, for the applica-
tion of a suitable wrench or lever. Kor the
purpose of adjusting the operating-rods T
and securing them in their proper adjust-
ment relative to the stoker-bars and grate-
bars, so as to insure the operation either of
the grate-bars independently of the stoker-
bars or the stoker-bars independently of the

products of combustion, such as ashes and | grate-bars, or both of said bars in unison, I
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provide a series of ratehets V upon the outer ! fect underfeed mechanism is pmVlded which

portions of the rods T, and these ratchets are
so placed as toform spaces V' therebetween,

which latter are for the reception of the
latches V=<, and when one of these latches is
turned into one of the spaces it is obvious
that that particular operating-bar cannot
thereafter be moved lengthwise until the
lateh has been swung out of the space. Thus

1t will be seen that by swinging this latch |
into engagement with one or the other of the |

spaces the operating-rod will be held in such
position as to bring its squared portions T?
wholly into engagement with the eyes in the
grate-bars S or wholly within the eyes of the
stoker-bars U or partiallyin engagement with
the eyes of each of said bars, with the result
above set forth. This permits the swinging
of the grate-bars S inward and upward or the
elevation of the fuel from the magazine-bars
R to the fire-bed, and during such process
the stoker-bars maybe moved in unison there-
with or not, as the case may require, and
when the fire-bed at any time becomes clogged
or dead it may be agitated by the operating
of the stoker-bars independent of the grate-
bars. W represents the side grate-bars,
which are hung within the furnace by the
trunnions W', soas to have the properamount
of swinging movement therein, and each of
these trunnions has thereon a lock-latch 'W?,
with which the locking-pawl W3 is adapted
toengage. Theresultisthat these grate-bars
may be swung to a number of positions and
there held by the locking-pawl.

The grate-bars W not only serve the pur-
pose of confining the fire-bed within certain
limits, but they also aect to hold the grate-
bars S in a number of positions when the
round sections of the operating-rods T lie
wholly within the eyes of the grate-bars S,
and this is necessary, since at these times the
grate-bars S would be {free to swing and would
therefore not be capable of supporting the
fire-bed. Tobring aboutthisresult, the grate-
bars S have formed therewith extensions S?,
with which the ends of the grate-bars W may
come in contact, as elearlv shown in Fig. 9,
to support said bars S in their horizontal
position, and notches X are formed in the
grate-bars W for engagement with the ex-
treme ends of the extensions 8%, thereby hold-
ing the grate-bars S intheir vertical position,
as shown in Fig. 7. Doftted lines in Fig. 9
also illustrate other positions in which the
grate-bars S may be held by the bars W, and
as the latter are locked against any move-
ment by the locking-pawls W2 the desired
result is had.

1t will also be noted by reference to the dot-
ted lines in Fig. 9 that the stoker-bars may
be so swung as not only to clear the grate-
bars S of obstructions, but may also be so
swung as to likewise clear the grate-bars W
of the base products of combustion.

From what precedes it follows that a per-

may be adapted to a variety of furnaces; but
of course I do not wish to limit my’self to
the exact constructions here shown, as it is
obvious that these may be varied to a con-
siderable degree without departing from the
spirit of myinvention, the gist of which rests
in the broad idea of providing a series of
grate-bars or their equivalents for first re-
ceiving and then elevating, step bystep, fuel
to the fire-bed, so as to add said fuel to that
already contained within the fire-bed from
the under side thereof, whereby the upper
surface of said fire-bed is not banked, but
the heat emanating therefrom is free to rad1-
ate to the surfaces to be heated, and my in-
vention may be used in connection with far-
naces which receive the oxygen to support
combustion from beneath or above the grate-
bars, or both.

Having thus fully described my invention,
what I claim as new and useful is—

1. In a device of the character deseribed, a
movable magazine located beneath the fire-
bed and adapted to rotate and elevate the
fuel, and grate-bars adapted to swing open
to receive the fuel.

2. An apparatus for feeding fuel to the un-
der side of a fire-bed consisting of a receiv-
ing member so constructed as toforce the fuel
upward, a sustaining-grate adapted to work
in conjunction with the receiving member
whereby the fuel may be carried from the lat-
ter to the fire-bed, and means for removing
the base products of combustion from the ﬁie
bed, as specified.

3. In combination with a furnace, a series
of grate-bars so arranged as to form a recelv-
ing-magazine for the fuel, means for operat-
ing said grate-bars to force the fuel upward,
a series of sustaining grate-bars adapted to
swing in such manner as to convey the fuel
from the receiving-bars to the fire-bed, and
side grates for confining the fire-bed, and
means for removing the base products of com-
bustion from the re-bed as specified.

"4, In combination with a suitable furnace,
a series of receiving grate-bars pivoted with-
in the furnace and adapted to form a maga-
zine and force the fuel contained thereon up-
ward, means for operating said grate-bars, a
series of sustaining grate-bars adapted to re-
celve the fuel from the receiving-bars and
force it upward to the fire-bed, means for op-
erating these last-named bars, side grate-bars
for conf ning the fire-bed, means for holding
the last-named bars in their active posﬂslon,
and means for swinging the same to remove
the base products of combustion from the
fire-bed, as specified.

5. In combination with a suitable furnace,
a series of receiving grate-bars adapted to
form a magazine, means for swinging said
bars so as to force the fuel thereon upward,
a series of sustaining-bars also adapted to be
swung upward to carry the fuel from the re-
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ceiving-bars to the fire-bed, a series of stok-

ing-bars so arranged as to agitate the fire-

bed, means for operating said stoking-bars,
side bars for confiningthe fire-bed and adapt-
ed to work in conjunction with the stoker-
bars, and means for operating the side bars,
as and for the purpose set forth.

P
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In testimony whereof I have hereunto af-
fixed my signature in the presence of twosub-
scribing witnesses. o

BENJAMIN D. CHILDREY.

Witnesses:

II. B. HALLOCK,
SAMUEL STUART.
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