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To all whom it may conceri:

Be it known that I, WALTER E. SCOTT, a
citizen of the United States residing in the
city and county of New York, in the Sta-te of
g New York, have invented a certain new and
useful Improvement in Grates, of which the
following is a specification.

Theimprovement isintended more particu-
larly for the grates of furnaces tfor steam-

1o boilers, and will be deseribed as thus applied.

The boiler may be of the ordinary cylin-
drical style, and there may be the ordinary
depth of furnace between the boiler and the
crates. I provide two stout shafts, one be-

I3 hmd the other, at a proper distance apart of

cast-ironor other suitable material, each hav-
ing a deep pocket of nearly reetanﬂ'ular sec-
tion but slightly contracted at the base, ex-
tending longitudinally along its upper side,

20 the two sides strongly con neeted together be-

low, with liberal perforations through the
bottum to allow ashes to descend and air to
rise, and with a deep web below to contribute
stiffness. These shafis extend across under

25 the furnace, with provisions for tilting them.

I construct the grate in sections of several
bars, each sectlon cast with a short arm
adapted to match into the pocket and to be
tilted therewith, and to be lifted out and ex-
Each
arm formmﬂ' the pivotal point for the rock-
ing of the nlate-sectlons is a little forwaurd of
the center, so that gravity tends to hold the
sections level by the descent of the rear end

35 until it rests on a fixed bearing extending

across a proper distance in the rear of the
shaft. The fire may be sliced and treated in
the ordinary manner with each section of the
orate in its ordinary horizontal position. I

40 insure the continuance of the horizontal po-

sition of the grates for any period while in
use by locking the connections. 'T'ocleanthe
fire, I push the best part of the fuel off the

front sections onto the rear sections and tilt
45 the front shaft, thereby tilting the entire set

of front Sectlons into an inclined position, so
that the clinkers will fall off into the ash-pit.

- Then I drop the front sections-again into the
horizontal position, rake forward the good

so coal which was formerly on these sections

and all the best part of that which 1s on the

rear sections, and then similarly dump the
refuse from the rear sections and return them
again to the horizontal position. 'The pre-
pondel ance of the weight of the rear end of
each section over the front should be slight.

The construction afiords great facility for ex-
changing the sections. 1 can lift out a sec-
tion which is most exposed in the center of
the furnace and exchange it for one which
has been less exposed at the edge. 1 can re-
place any with new sections Wlth very little
labor.

The construction of my shaft with the
pocket slightly V-shaped in section, extend-
ing continnously along the upper side, allows
the correspondingslightly-tapered arm which
extends down from each section to be accom-
modated in any portion of the length, while
the bottom, being partially closed but liber-
ally perfor ated ties together and braces the
parts above w ithout pleventlnﬂ* air from as-
cending or ashes from descending.

The accompanying drawings form a part

of this specification and represent what I con-
sider the best means of carrying out the in-
vention.

- Figure 11s a ver tlcal section on the line 1
1in I‘ln' 2. Fig. 1* is a corresponding sec-
tion of a portion on a larger scale. Iig. 2 1s
a vertical section near the line 2 2 in Kig. 1,
some of the parts being in elevation.

remaining figuresshow detailsdetached. Fig.

5 1epresents one of the shafts, and Fig. 4 one '

of the removable sections of tlle agrate. Kig.

5 is a side view showing a mo_diﬁcation. Fig.

6 is a front view of a portion.

Similar letters of reference indicate corre-
sponding parts in all the ﬁnuws where they
appear.

A’ A’ are the masonry walls of the furnace,
and A is a portion of the boiler 1mmedmtelv
over the furnace.

B B are stout bars or bearers to support
the grates, and C C the cross-bars which sup-
port the back ends of the removable sections
when in position for use. .

D D are stout shafts of cast-iron. Each
end is provided with a cylindrical bearing
resting in corresponding cylindrical notches
formed in the frames or bearers B, and each

| is provided with a stout arm D? extending
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downward at one end, as indicated in the |
drawings. (See particularly Fig. 3.) The
lower end of thisarm isformed Wlth aknuckle
D%, by which it is pivoted to a link and con-
neotlons for tilting the shaft. |

The shafts D are each provided above with
a plain-walled continuouslongitudinal pocket
cl, the bottom of the pocket bemu formed of
cross-bars, so as to leave liberal openings d’
1n said bottom between said cross-bars. Mid-
way of the bottom is a depending longitudi-
nal web D', which connects the said cross-
bars at the middle. With this construction
of the tilting shafts, not only is an advanta-
geous combination of strength and lightness

secured by the presence of the central de-

- pending web below, in conjunction with the
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side walls of the rectangunlar pocket arranged
above and on opposite sides of the plane of
sald web, but the formation of the bottom of

the pooket (which intervenes between and

connects the central web D’ with upright side
walls of the pocket) of cross-bars with liberal
openings d’ between thesame causes the parts
to be exposed to air and renders the pocket
d not apt to be choked with ashes.

B K are sections, each comprising thr ee

grate-bars cast towethel and E'1is a short arm.

of approximately 1eomnﬂ ular section extend-
ing downward from a pomt near, but a little
forward of, the mid-length of eaeh section
and adapted to mateh in the pocket. The
pocket 1s a little wider at the top than at the
bottom and the arm E’ is correspondingly
wedge-shaped. The arm should not reach

the bottom of the pocket, but should fill it,

or very nearly fill it, so that the bottom of
each section E will lie on the top of 1ts proper
shatt D each side of the pocket and the arm
E’ will make an approximately close fit in the
pocket. Any ashes descending through the
spacesaround the arms E' can escape throunh
the apertures d’ and fall to the bottom of the

ash-pit. Aircan enter through the apertures

d’ and flow upward through the openings be-

tween and around the arms E'.
The several barsin each section are united

- by an extension of the casting across over

55
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the arm E’ and alsoover the ¢r oss—ba,r- C, these

positions offering the least obstruction to the
air. I have shown also a similar cross con-
nection near the front end of each section.
The ends of the sections are beveled, as
shown. |

The tilting shaft D constitutes the center
on which the sections tilt. The arm E’ in
each section is set so far forward of the cen-
ter that gravity will exert a sufficient force
to bring the set of sections promptly back to
a horlzontal position after they have been
tilted and released.

The tilting of each section is effected by a
connection (x extending forward from the
pivot at the bottom of the arm D? through a

sufficient slot in the furnace-front and con-

necting to a pivot at the bottom of a lever H,

tflon.
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conveniently fulerumed at the front of the

boiler and opergted by a removable hand-
lever I. Each connection G has an offset G’
on 1ts upper edge.

M is a turning button pivoted to the front |

0

oiL the boiler and,adapted to engage and dis-

engage this offset, according as it is turned to
the right or left. When the attendant wishes
to tilt one of the shafts D and its attached
sections H, he liberates the corresponding

button M, and, depressing the lever I, thrusts
on the connection G and turns the shaft D,

throwing the sections E into the required in-
clined position. - The strong lines in Fig. 1

‘show the frontsectionsin this. position. After |

the refuse material is thrown off the clean

8o

sections are again restored to the horizontal

position by lifting the lever I, aided by the

gravity of the parts. Then the button M is

turned to the left, and by engaging with the

offset G locks the. parts ﬁrmly in thls posi-

A corresponding series of movements
being made with the rear shaft, both sec-
t1ons are properly cleaned and again properly

| locked.

The arm D-?,
side for the fr 01113 shaft, should be on the left-
hand side of the fomaoe for the rear shaft,
and the connections G and levers H are cor-

respondingly arranged at the right and left -

of the furnace at the front.
T'he operation of exchanging a section is
extremely simple. The section is lifted out

and the new one is introduced either while

the sections are horizontal or inclined. All

the sections may be exchanged in a few min-

utes. It is especially easy by my invention

to change the position of two sections or to

take out any one section that may be desired
and replace 1t without disturbing the others.

Modifications maybe made wn;hout depart-
ing from the principle or sacrifieing the ad-
vantages of the invention. There may be a
greater or less number of the sections K.
Each section E may have a greater or less
number of bars than the three shown.

In deep furnaces I divide the grate into
morethantwosets. Insuchcaselcanconnect
the two front sets to one operating-lever at

Q0

which is on the 1w'ht-hmld“
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the front, and the two rear sets, if there are

so many, to the lever on the 0pp031te side.
Fig. 5 shows such a modification.
I claim as my invention— |
1. The tilting shaft D provided with a con-
tinuous lonnu,udmol pocket d and below with

a central longltudmal depending web D', the

bottom of the peocket being composed of
cross-bars with liberal openings d' between

I20

them, and the web D’ connecting the said 125
cross-bars at the middle; substantmlly as de- .

SCI 1bed
tmuous lon ﬂ'lmdma,l pocket d and below with

bottom of tho pocket being composed of

The tilting shaft D provided with a con-
& central lonmtudmal depending web D', the 1.30 .

~cross-bars with liberal openings d’ between - -
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them, and the web D’ connecting the said
cross-bars at the middle, in combination with
the sectiong E of integral grate-bars provided
with rectangular arms K’ loosely fitting within
the pocket ¢, the grate-barsresting upon the
top edges of the side walls of said pocket;
substantially as described.

[

w

In testimony that I claim the invention
above set forth I affix my signature in pres-
ence of two witnesses.

WALTER E. SCOTT.
Witnesses:

M. F. BOYLE,
H. A. JOHNSTONE.
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