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"'UNITED STATES PATENT OrFrice.

" GEORGE L. SMITH, OF BROOKLYN, NEW YORK.

' ’“I'MPBOVEMENT; IN GRATES.

OR STEAM-BOILER FURNAGES.

- Bpecifiontion forating part 5 Lsbbors Pater No: 8,855 duted Fune-27,1065-

To all whom it may concern : )
Be-it known -that I, GeEorGE L. SMrTH, of
Brooklyn, in the county of Kings and State of
New York, haveinvented certain newand use-
ful Improvements in Grates for Steam-Boilers
ahd other purposes ; and I do hereby. declare
that the following is a fall and exact deserip-
tion of- the same, refeverice being had ‘to she
accompanying drawings, and te the letters of
reference-marlked thereon, in which— -

‘Figure 1 is a perspective view of the sec-

.. tional.grates 1ying upon the .truss-supporters,
» Fig. 2 is"an end view of tlie same, as seen at
. the furpace-door; and Fig. 3is a plan view of
" one.of the trass-supporters. . .« .

- The objects of ‘my- invention are,” first, tq
lessen the wear and destruction of gratés em-
ployed in steam-boiler furnaces and other* po-
sitions where great heat isused; an

to’ effect "a " N
« - heating capacity of such furi
amount of fuel,
The difficulties, iucom'euiences,’, nd expense

" attending the wearand destruetion of the grate-
bars of boiler- and other’ furnaces are-well
Kknown"tg all practical epgin,eers, and variouns
modes have been tried to overcome these ob-
Jjections, ‘but with

_ mitted fact that th
ties mentionéd isd

aces with a given

ue'to the ingqual expansion

due to the grate-surface heing intensely héated:

on its upper part, while the under.parf thereof

‘ ‘is‘keptcco:uparatively cogl by the passing dir
required to support combustion. Fhe effect is
-that the top surface of. the grates, being ex-
panded by heat,must either “cerown up,” warp
sidewise, or do both. . Hxperience has proved
thatthe grates thus bent out of shape never re-
sume their original form when cooled, and are
by each subseqient heating impaired in qual.-
ity, 8o that they soon become valueless forthe
purpose-intended.” . To overcome these diffi-
seultios grate-bars of various shapes and forms
dgye been tried, including, among others, ir-
reguiar shapes, serpentine lock-bars, and bars
of great weight of metal with deep trusses cast
upan: their under side 5 but with all these, as
with 8.colimon form of grate-bar,itisfound
'tlidt'nobﬂl)nilm does the difficulty above named
increase with the increased weight of metal

| 4 d, secoud,
saving of fuel by incre: sing the

little success, It'ig ap ad-.
e main cause of the difficul-

used in the grate-bar, but that the spaces for.
-air-openings=between the bars are décreased
in some and increased, of coursé, in others, so
that a sufficient supply of air to support com-
bustion is not afforded in the one case, while
1id the other case the expanded openings canse
a serious waste of fuel. When the grates are
expanded so that the air space or opening, as
above stated, is decreased in capacity, the re.-
sult uniformly is that the face of the bar is
burned by the intense heat, causing theelinker
from the coal to,amalgamate with it, effectu-
ally checking the Dbassagg of air between the
grates so situated, causing theirrapid destrae:
tion. ' : T .

< "All the. difficultios and objectious above
named I claim to have overcome by my im-.
brovémeit, the natare of which, consists in so
Lonstructing a grate for furnaces as to.insure
greaterstrengthand durability.with less'weight
of metal, which I effect by constructing my en-
tire grate-surface of a series of small shaliow
sections, A of such size and form (beingabout
the proportions shown in the drawings) agthat
each when heated will expand alike in all it
barts. - These sections are supported by a se-
riés of trass-bars, B, and so placed that each
and every seetion A s supported by and bal-
anced upou two.of the supports or trass-bars
B—that is; (hat the partof every section which

.overhangs the two truss-barg upon which itis

placed and sapported shall equal the weight of
“the part of the section between the two truss. °
bars, so that the section cannot sag down or
break or alter its shape, as would be, and is,
the case with ‘ordinary grate-bars and sec-
tional grates of other form supported at their
ends, when highly heated. o
I construct the trusses or supports B insuch
manner, on the top surface thereof,  that the
heat of the grate-sections is not transmitted
to them, thus -insuring, with little weight of
metal, a sufficient strength of truss to support .
the sections and the weight of fuel upon them,
-and also an unobstructed passage through the
openiugs of the seetions for the air upward .
and the ashes and clinkers downward: » These
trusses B -are placed upon the ordinary grate-
bar-bearer, Cy as shown in Figs. 1 and 2; and_

it should be un(}erstbnd_that the truss or bag- -
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brace suppotts are constructed separate from
both the grated sections and the bearers. It
is by this that one of the.most important re-
sults is attained. In other words, although
the trusses rest upon the bearers, and the
grated sections upon trusses, each of these is
free from the others, so far as positive bind be-
tweenone anotherisconcerned. Therefore any
one of the three destruétive parts making up.
the grate—to wit, grated sections, truss-sup-
ports, and bearers —can accommodate itself to
the expansion and contractionortoanychange
in the relation of any portion of the bearing-
surface of one piece with any portion of-the
bearing-surface of another piece occurring {rom
any-cause. By having the grated surface
made up throughout its area of sinall narrow
.sections which are subdivided by transverse
divisions any part of the grated surface may
be readily removed, and that, too, without dis-
turbing the bars or trusses, as they (the bars)

are independent structures from the grated.

surface.  This facility of removal of auy sec-
tion renders the repair of the grate a very
-simple and cheap operation, as a new section,
or any namber of sections, may be substituted
in-a short time for the.destroyed sections.

I will here state that. my invention differs
" from all grates heretofore used, firsty in divid-

ing a grate formed of one large piece, or al

grate formed of two or four pieces, into a se-
ries -of small sections, upon the system de-
seribed and represented; second, in support-
ing each of these small sections upon discon-

pected trusses upon the plan- deseribed and
shewn; third, in making the trusses a Sepa-
rate structure from the grated sections, ~vhile
the séctions rest upon them; fourth, in com-
‘binipg the principles of the sectional grated
surface, longitudinal A-edged trusses, and free-
dom in each parttoexpand independent of an-
other part. ,

The advantages of my improvement over all -
other grates in use I claim to be, first, econo-
my in cost by combining great strength with
lessened weig.t; second, economy of fnel with
increased heat; ‘third, security againstthe pos-
sibility of sagging or breaking down of the
grate-sections; fourth, greater darability of
the grate: o

Having thus described the -object, nature,
and advantages of my improsvement, what T
claim as my inveution, and desire to secure by.
Letters Patent, is— : :

1. Trusses or supports for a grated surfaee,
made free from the grated surface and from
the transverse bearers, substantially as and for
the purposes set forth. R

2. So arranging the sections and the trusses

.or supports of a sectional grate that each sec-

tion will be supported and balanced substan-
tially in the manner described. ‘

GEO. L. SMITH:
 Witnesses: .
Rosr. ¥. SMITH,
. D. H. MCDOXNELL.



