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Lo all whom it may concern : ' r'

Be it known that I, GEORGE VANDER HEY-
DEN, of the city of Troy, in the county of
Rensselaer and State of New York, have in-
vented certain new and useful Improvements
on Furnace-Grates and Furnace-Bars; and I

do hereby declare that the following is a full,
- and exact description of the same, reference
being had to the annexed isometrical per-
spective drawings, and to the letters of refer-
ence marked thereon, making part of this
8pectfication, in which— |

Figure 1 is a view of the improved grate-
bars as duly arranged in the fire-box of a fur-
nace for use. Fig. 2 is a view of a furnace-
box with the grate-bars removed. In order to
show the manner of constructing and arrang-
ingthe oscillating frame upon which the grate-
bars ride, one side and end only of the frame
1s shown, The other side and end is con-
structed in the same manner, TFig. 3 is a de-
tached view of one of the grate-bars, showing
the manner of construciing the face of the
bar in two or more sections; and Fig. 4 shows
the manner of connecting erate-bars by hol-
low bridges or ties. S o -

The same letters refer to like parts in each
of the figures. N -

The nature of my invention consists in so
constructing the face sides of a series of fire-
grate bars that they shall have, respectively,
graduated tapering forms, and such adegree of
taper form of face is given, respectively, to the
bars of the series as to produce, respectively,
graduated air-draft spaces between the bars of
~sald series, when they are duly arranged in a
fire-box for use, the degree of taper being
greatest on the central bars of the series, less
on the bars adjacent to the central bars, and
least on the end or side bars of the series, in
the manner substantially and for the purposes
as hereinafter fully described and shown; and
1t also consists in arranging, in combination
with the improved bars above described, verti-
cal or inclined auxiliary side grates or bars, in
‘the manner substantially as hereinafter shown
anddescribed ; and it also consists in the man-
ner ot connecting two or more fire grate bars
by means of hollow or perforated bridges or.
ties, in the manner as hereinafter fully shown
and it also consists in the combination of cer-
tain mechanical parts, applied withiu the fire-
box of furnaces, for the purpose of forming a |

frame for holding the grate-bars of the fur-
nace, in the manner as hereinafter described
and shown, - |

The construction of my improvements is as
follows: The face sides a @ @ a of the series
of fire-grate bars B B B B B, as seen in Fig.
1, are so proportioned that the width of face

shall graduelly taper or decrease from about

(more or less) the central parts of the bar to-
ward its ends in the manner as shown, and

the width of face-surface being so graduated

relatively to cach bar of the series, or to each
set of bars of the series, that the degree of
taper shall be greatest on the central bars of
the series, less on the bars adjacent to the
central bars, and least on the end or side bars

of the graduated series. The extreme side

bars used with this graduated series of bars
have no taper form of face. This mannecr
of constructing fire grate bars allows them,
when duly arranged in the fire-box for use, to
present the largest spaces for air-draft to the
burning fuel at the ends and sides of the fire-
grate, and from therce the air spaces gradu-
ally decrease inward to the central parts of
the fire-grate, where the air-spaces become the
least; and further, this manner of construct-
Ing a fire-grate so proportions the admission
of air-draft to the fire that the combustion
of the fuel is made equal and more perfect
over .the whole grate, the defective combus-
tion herctofore had at the sides of fire-grates
1s removed, and the too rapid combustion at
the central parts of the old form of grate is
checked, and the result is an even more per-
fect combustion of the frel over the entire
grate surface, | :

For some furnace-boxes, owing to the ar-
rangement of the exit-flue, I have constructed
the faces of the central series of fire-bars so
as to taper from front to near the back end,
30 a8 to obtain the greatest air spaces atthe

front and front sides of the grate, and the

least at or near the back side, and obtained
the same good results therefrom, as the prin-
ciple of constructirg the grate-bars with re-

spectively graduated tapering forms or faces

15 still used.

Kig. 3 is a detached view of one of the grate-
bars, and shows the manner of forming the
face of the bar into two or more sections by
means of slots b b, extending across and into
1ts face to the opening atits bottom, as shown,

: ' B
I :




thus separating the face of the Dar 1nt0 sec-
- t1ions.

slots, thereby corr ectmw that’ ‘uﬁ‘;nf_lrncyr of
the b“LI‘ to deflect or warp upward in its cen-
“tral parts, or warp laterally. = The main body
d or web of the bar is constructed with open-
ings ¢ ¢ ¢ through the bar, and with flanges e
¢ ¢ at the bottom of the bar, for the purpose of
gaining lightness with stren gth, and assisting

to prevent deflection of the grate-bar by heat,
and also secure a more free circulation of air

through and around the grate-bars,thus keep-

ing the bars cooler and heating the draft-air

hotter before reaching the fire than is attained
- by the old form of %olld fire-grate bar.

A-A, Tigs. 1 and 2, represent the fire-box

of a furnace D D, Fig. 2, are cross- bars, up-

. on which ride the gr&te bars.
- part of one side and end of the frame for hold

“ing the grate-bars, is not all shown; but the
side and end not fu]ly shown is eonstrueted
precisely like the side and end that is shown.
Eacb end of the cross-bars D D 1s provided
with arms # h. The cross-bars are kept in
- position to each other by the rods I If,passing
through them, and at the ends of these rods
are arranged auxiliary cross-bars E E, held
1n position by screws and nuts.
is suspended withiin the fire-box bV means of
‘hooks_or chains ¢ ¢, as shown, or their equiv-
‘alents, so as to allow the gmte a sufficient os-
| mlla.tlng motion, when cleaning the fires, to as-
sist in freeing the orate-bars h om ashes and
¢linkers. Upon the tops of the arms A & are
placed the saddle-bars G G & G, and secured
‘in position by the tie-plates I I. Upon these
saddle-bars ride the auxiliary inclined grates
or bars C C C. H.H are cap-plates upon the
~c¢ross bars. This manner of arranging and
~supporting the auxiliary inclined fire-bars C
C in combination with the horizontal fire-bars
B B B, as described, admits of easy removal
of worn out bars, and their replacement by
new bars, without disturbing the sound bare
-of the gmte |
Kig. 4 shows the method of uniting two or
‘more fire-grate bars by means of ho]low or
perforated bridges or ties ff f, cast upon the
faces of the bare substantially as shown, for
~ the purpose of cenneetmg two or more gr a,te
bars without injuriously deflecting the air-
draft between the grate bars. Fig. 4 also

shows the grate as arranged so as to have its |

- surface in eccentric position within and rela-
tive to the frame J, for the purpose of obtain-
- ing a greater air- draft space at the front be-

The object of thm 1mprovement is to allow, |
~ the face of the bar, always the most affected
by the heat, and expandmg more than the |

other parts of the bar, to expand into these |
. heretofore connected by solid bridges between

BBBme 2,

This frame'

tween the grate ’l.Ild frame and the least at

the back between the grate and frame. -
& %k kL are perforated bars for the purpose

of holding the auxiliary arate- -bars C C 1n po-

sition, as shown.
T am aware that fire grdte bars: have been

the bars and not rising above the face of the
bars. Therefore I lay no elaim to such man-
ner of connecting fire-grate bars ; and further,
in relation to the OSCIHELtII]g frame, as before

“described, for holding the fire- grate bars B B
and C O, its construction and arrangement
‘is such as to, admit of a free oscillating mo- .
tion in all horizontal directions and in any di-

rection necessary to aid in freeing the grate

=from ashes and clinkers.

Having fully described my 1nr£,nt10n what
I claim as new therein, and desire to secure by

Letters Patent, 1s—
1. A series of fire- glate bms B B B B,

when the face sides of said ser 1es of bars are

constructed in respectively graduated taper-

ing forms, and such a degree of taper form of

face being given respectively to the bars of
the series as to produce, when the bars are

properly arranged for use, respectively grad-

uated air-draft spaces between the bars of said '

series, in the manner. substantially as herein

deseribed and ehown flnﬂ for the purposes

specified. .
2. In combmdtlon w1th 1he series. of ﬁre
grate bars B B B B, as herein described, the

use of inclined auxﬂl&ry fire-grate bars O C

0 C, so0 arranged in reference to the bars B B |
| B B as to be easily detached from said bars
“without disturbing the same, when necessary

to renew a bar or bars,in the manner as here
in shown and set forth |

3. The manner of uniting two or more fire-
grate bars by means of the hollow or perfo-

| rated brldges or ties f f f, cast upon the faces

of the bars, in the manner and for the pur-

| pose subetflntmlly as hereln shcmn and de-

scribed.
4. The combination of the cross-bars D D,

the auxiliary cross-bars E E, the rods F I‘
the saddle-rods G G G G, and the tie- plates

IIII, when arran ged and suspended within

the fire box of a furnace by means of chains
or hooks, or their equivalents, in the manner

| substantially as herein shewn and for the pur-
pose set forth.

5. In combination with the inclined auxil-
iary fire-grate bars C C C C, the perforated
bars ¥ k k k, for the purposes as herein shown.

GDOR(xD VANDER HEYDEN.

Wltnesses

CHAS. W, ORMIPTON,
J. J. SAVAGE. |
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