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~ UNITED STATES

PATENT OFFICE.

- ADDISON C. FLETCHER, OF NEW YORK, N. Y.

G RATE.

SPEﬁIFICATION'forﬁﬁng' part of Letters Patent No, 672,669, dated April 23, 1901.
| - Apvlication filed September 13, 1800, Serial No. 29,948, (No model.)

o '_::o_ZZ whom it may concern.

Be it known that I, ApbisoN C. FLETCHER,

“a citizen of the United States, residing at New

York, in the couuty of New York and State
of New York, have invented new and useful
[mprovements in Grates, of which the follow-

~ing is a specification. .
- This invention relates to grates, and more |
o especialiy to furnace-grates;
.10
- and 5111111.:11 fuel

employed in heaters of all kinds burning coal

My present invention is in the nature of an

improvement on the grate for which I ob-
tained United Sta,teb Letters

Patent No.
432,394 on the 15th day of July, 1890. Inthe

o parented crate referred to'I provlded a pla-

- rality of 1"emova,ble or detachable fuel-bear-

. and detachment. from
30

~1ng points, each composed of two connected

. u*l ions. (,ombmed with the grate-bars in such
manuer as to provide a bmad base of support
for the coal and to also afford an increased
. draft of air, a more complete combustion, a !
- more rapld ﬂ‘eneration of steam or heat, a,nd
amore perfeet control of the temperature pro-

duced. Insaid grateIalso provided a grate-
bar of simple and economical constr tetion

- whereinthesectional fuel-bearing points were

capable at any time of ready attdchmenb to
the grate-bars and
wherein said points were posnwelv inter-

locked with the grate-bars and rendered read-

 ily separable therefrom in the event of in-
. Jury or burning in order that other points

35
-~ soimprove said grate as to make it stronger

"might be substituted.

Tt | is the object of the present invention to

~ andmore du’rable, to more firmly and securely

- lock the sectional fuel-bearing pointsin place |
-on the grate-bars and at the same time to fa-
cilitate their detachment and removal there-

from, to guard against accidental breakage
of the fuel—bea,rlng points, and, finally, toim-

- prove and simplify the constraction and ren-

S ‘der more efficient and satisfactory the opera-

tion generally of this class of grates.
To these ends my invention consn:bs in the

~ featuresand in the construction,combination,

.. and arrangement of parts hereinafter de-
- .. seribed, and particularly pointed out in the
. 50O
. Dbeing had to the accompanying drawings,

claims follawmﬂ' the description, reference

but 1t may be

Figure 1 is a view in side elevation of one

of my impraoved grate-bars having a plurality

of fuel-bearing points detachably and remov-
ably supported thereon. Fig.2isa plan view
of a portion of the grate, two of the fuel-bear-
ing points being removed. Fig. 3 is a view
in side elevation, illustrating a slight modi-
fication. [ig. 4isatransversesectional view
of a single grate-bar, showing the connection
of the fuel-bearing and supporting points and
the manner of mounting the same upon the
ograte-bars. Fig. 5 is a b@CTIOH&Ll view taken
on the line 5 5 of Fig. 4. Fig. 6 1s a horizon-
tal sectional view taken on the line 6 6 of Fig.
5. Figs. 7and 8 are detail perspeciive views
of the two sections of one of the fuel-bearing
points detached from one another, and Fig.
9is a perspective view of one of the fuel-bear-
ing points, the two sections heing shown as-
sembled together in operative position and
secured together by staples.

Referring to the drawings, wherein like
parts are indicated by like numerals of ref-
erence, the numeral 1 indicates the grate-
bars, which are arranged parallel with one
another, are of any suitabie thickness, and of
such width as to accommodate the construc-
tion hereinafter described. In each grate-
bar is formed a series of apertures 2, and
above each of sald apertures are disposed two
ribs 3. The ribs 3 are formed in pairs, as
shown, the ribs of each pair inclining toward
one another or converging from their tops
toward their bottoms, all the ribs being
formed on the same side of the grate-bar and
preferably cast integrally with the latter and
projecting laterally therefrom. Formed in
the upper edge of the grate-bar immediately
above the apertures 2 are transverse grooves
or notches 4 for the purpose hereinafter made
apparent.

Kach of the fuel-bearing points comprises
two sections 5 and 6, arranged to be detach-
ably connected to each other and to the grate-
bar and constructed as follows: The numeral
b indicates a flat and preferably downwardly
tapered metallic casting adapted tolie against
one side of the grate- ba,l and provided on the
inner side of its lower end with a laterally-
projecting lug 7. The lug 7 consists of a par-
l}lally-cyhnduedl body 8, plomded on its up-

formmn‘ a p&IBOf l)hIS specification, wherem—- | per side with an elonﬂ'a,ted flange or rib 9 and
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on 1ns under 31de with a clrcumfm ential seg-
Tghe upper. end
of the ﬂat e&stmo' 5 is promded with an in-

wardly homzonta,lly projecting flange 11,from

the upper side of which projects a Vertlca,l

tenon 12, and the flange 11 on either side of
the tenon 12 is extended upward to form :

“shoulders 13.
ward from the upper edge of the flat easting

A vertical rib 14 projects up-

o and along the outer side of -the tenon 12,

said rib and tenon - being tapered from the.
| base upwm dly, as s E:hOWIl

.....

tends through one of the apex tules 2 dnd be-

yond the side of the grate-bar, the said aper-

turés conforming in shctpe to the cross-sec-
- tlonal conﬁgumblou of the lugs.7. TFormed

— cenbmlly on the lower side of the flange 11

is ‘a downwardly projecting or dependmg!

tooth 15, which whepn the casting isin place

- on the grate-bar fits in the notch or recess 4, |

25

20

formed ] in the upper edge of the grate- ba,r*
The sec-
tions 9 -are inserted in the n*ra,te bar from the
in other words, .
from the side opposite 50 tha,t on which the |
ribs 3 are formed. The sections 6 each com- :
-similar in shape
10 the castings 5, but &llﬂ'hﬂy longer than the |
latter, said caabmw 6 being a,trann'ed to lie-
B '_,d,ﬂd,mst the grate- b&l onthe mde oppositetothe

immediately above the aperture 2.

smooth side of the latter, or,

prise a flat tapered cassing

casying 5 and between thé converging ribs 3,

o _-Formed centrally in the lower end of each of

35

‘the flat castings 6 is an approximately semi-

circular notch or recess 16, which terminates
at its top in an elongated vermcal slot 17, the

noteh or recess 16 corresponding in bh@pe to
the $hape of the partially- -cylindrical body 8

~of the lug 7 and the slot 17 in similar man-

40
45
Sh

85

ner GOII‘BSPOH(].IHU' in shape to the elongated
Tib 9.
-tion on the grate-bar, it ﬁts between one of
the pairs of “ibs 3, a,nd the slotted portion 17
and notched pormon 16 straddle and fit over

‘When the casting 6 is placed in posi-

that portion of the elongated rib 9 and par-
tmlly-uylmdnc&l portion 8 of the lug 7 that
projects through the aperture 2 in the grate-
bar. Plo,]eeblng laterally from the mner
side of the upper end of the casting 6 is

‘hollow crown or cap-piece 18, comprising cm

inverted box-like casting havmg an imper-

forate top and side walls and open at its bot-

tom, as shown. When the two sections &
and 6 are fitted together and in place on
the grate-bar, the hollow crown or cap- plece
18 fits over the tenon 12, the relative sizes

“of the two being such tha,t the top of the
‘tenon 12 does nob quite reach to the top of

- the hollow portion of the crown or cap-piece,

. 6o

thereby forining an air-space, as most clearly
indicated at 19 in Fig. 5 of the drawings.
The inner wall 20 of bhe crown or cap-piece
is provided centrally with a vertical tapered
slot 21, that is adapted to fit over the rib 14

.of the QppObed section, and on its lower edge

When the section

1 -

672,669

a,re arranged to fit ovel and behmd or out-
mde of the shoulders 13.

To secure the sectional bedrmg' pomt in -
__p]ace on the grate-bar, the lug 8 of the sec-

tion 51is pasqed Lhrouu*h oneof the apertures 2,

the flange 11 resting on the upper edge of t,he |

n'rate ‘bar aud the tooth 15 seating itselfin the
aroove 4 above the said aperture. The sec-

dilon 6 is next placed in position by sllppmn‘

the same down between the proper pair of

eonverging ribs 3 untilits lower notched and
slotted end straddles the lug 7, the said ribs

serving as ﬂ'mdes to trmde bhe sectlon to place.

JWheu in pldce, as described, the erown or
| cap-piece 13 fits over the tenon 12, the rib 14

fits in the slot 21, and the (]ependlng flanges

22 hook behmd the bhouldels 13, as befme

desceribed. The two sections are thus se-
curely and firmly locked together and to the
grate-bar and éan only be detached or re-

moved by manipulating them in a particular

manner, for the lug 7 being inserted in the
aperture 2 the section 5 cannot be moved
either vertically or longitudinally relatively
to the ﬂ'mte-bat and cannot be moved later-
ally away from the latter owing to the flanges
22 hookingbehind the shouldels 13. Hence as
long as both sections are in place the section
5 is a,bﬂolutely immovable in every direction.

The section 6 is likewise immovably- held
against either lateral or longitudinal move-
j m_ent relatively to the ma,te-bar as the flat
casting 18, the depending flanges 22, and the

tenon 12 hold it against Tateral movement in
either direction, while the lug 7, tenon 12, rib
14, tooth 15, and the ribs 3 “hold it agamsb

'longltudmal ‘movement on the grate-bar.
The section 6, it will thus be seen, cannot be

movyed in any dlreemon exeepbuw vertically,
and hence the fuel-bearing point cannot be
detached or removed from the bar excepting
by first lifting the section 6 upward and re-
moving it and then detachmg the section 5.
~ The ribs 3, while serving as guides to guide
the sections 6 into place When securing the

a more lmporbant funection in holdmcf the see-
tions 6 rigidly in place on the "-‘rrdte bar, for
if one of the fuel-bearing points be struck
with a rod, poker, or othel fuel-mending im-
plement in a direction lengthwise of the ﬂ‘mte-
bar there is a tendency to break off the Jug
7 by a torsional twist; buat this is prevented
by the ribs 3, which form a support or abut-
ment for each edge of the castings 6 and pre-
vent any torsional strain bemo* exerted on

75
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fuel-bearing points to the grate-bar pexfor-m |

115 '

I20

the lugs 7 in the manner deacubed This is

also Drevanted in a measure by the teeth 15,

which engage and fit in the notches 4 of tne

grate- bars, a,nd by the firm seat or bearing
which the flanges 11 have on the upper edges
of the grate-bars. The segmental enla,rﬂ'e-
ments 10 of the lugs 7 form rounded termi-
nations or extensions of the lower ends of the

‘castings 6, so that should they be violently

125

130

s prowded with dependmw ﬂanges 22 that | struck by a slicer-bar or poker in 1*&11111@ and
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mending the fire the implement will be de-
flected off without liability of breaking the
easting.
ting in eorres;mndmu elonﬂ'&_ted slots 17 in
the castlings 6, eolnstitute'ﬁrm, extended, and
- 'strong bearings for the interloeking sections
.. at these points and also necessitate the seec-

The elongated flan ges or ribs Q fit-

tion 6 being bodlly lifted for a considerable

'fd15ta,nce before itcan be removed, thusgnard-
ng against accldental fhsenwafrement of the
Lwo sections.

1In practice I find that the two

o sections composing the fuel-bearing point are
... apt, owing to the intense heat to which they
. .aresubj ected to warp and stick together, ren-

TR
- enlt, and to avoid such result I construct the

dering their detdohment and remova,l mfﬁ

hollo_w crown or cap-piece 18 and the tenon
12 in such manner that there will be left an

20

' air-space 19, as before explained. The air
0 galns access to such space through the spaces
- Or ¢revices. between the meetmcr or abutting |

~edges or faces of the sections “and escapes

o - therefrom throngha port or passage 23 in the
. side of the erown or cap-piece formed therein

by ina kmﬂ* the rib 14 shorter than the slot 21,

- whpreby when the two sections are fitted l;o-
- gether the rib will be too short to completely
~Aill' the slot 21, thwreby forming the port or

30

 passage 23, Wthh is in communication with

the space 19., and thus permits of the escape

of the heated air therefrom. In this manner

- acirculation of airis maintained between the
- two sections comprising the bearing - point

35

Cand prevents said. seebmns from beeommn‘m-
separable.

As Dbefore stated, the grate-bars are ar-

ranged at suitable d_1:st_arwés apart parallel to

40

011,e_mmtl1er,a,nd in order to effect their proper

~ separation I form the end bearing-points 52
and 6* with vertical flanges 24, which oper-
ate to maintain the ends of the gmte bars at

uniform distances apart. Inlike manner the

' grate-bars are provided centrally on their op-

~ posite sides with ribs 25, which operate simi-
45

larly to the ﬂ(mges 24.  As mostclearly shown

~in Fig. 2 of the drawings, the fuel-bearing

'pomta are arranged so that they will break
- joints—that is to say, so that the bearing-

',.I.j?_'.'points_ on one grate-bar will be disposed op-

posite the spaces between the bearing-points
on the adjacent grate-bars—and in order that

- this result may be successfully accomplished
- the bearing-points 5* and 6* at the ends of

55

~ the grate-bars are formed of differentlengths,
as shown in Figs. 1 and 2, and, as shown and
described in my said former Letters Patent,

~ the bearing-points 5* and 62 being altel‘nately
. arranged throughout the series of grate-bars.

60

The top and sides of the erowns or cap- pieces

18 are provided with parallel grooves 26 in

‘the usuval manner and for a well-known pur-
pose, and the grate-bars are also provided on
thelr upper edwes_betweeu the fuel-bearing
points with vertical grooves 27 to increase
- the circulation of air between the fuel-bear-
- . 1ing points and facilitate the dropping of cin-
. ders and ashes between the grate-bars.

672,669

1

In some instances it may be found desir-
ahle to provide means for locking the sections

6 of the fuel-bearing points, so that they can-
not be moved vertically without first unfas-
tening or detaching the locking devices, and
this may be econveniently effected hy the
means shown in Fig. 9 of the drawings. As
shown insaid figure, twosemicirculargrooves
28 are formed on the opposite sides of the rib
14, and similar grooves 29 are formed in the
opposite side walls of the slot 21, said grooves
28 and 29 registering with one dIIOThU. Simi-
larly two semicircular grooves 31 are formed
In the opposite sides of the elongated rib or
flange 9 of the lug 7, and two corresponding
grooves 32 are formed in the opposite side
W&llb of the elongated slot 17. Afterthetwo
sections of the fuel- bearing point have been
interlocked in place on the grate-bar staples
30 are inserted in the registering grooves,
thereby securely locking the two sections to-
gether in such manner that the section 6 can-
not be raised vertically to detach it from the
section 5 without first withdrawing the sta-
ples 30, which can be readily effected by in-
serting a pointed tool of anysuitable descrip-
tion underneath or inside the looped end of
the staplesand prying them from their places.
Tne arrangement immediately above de-
sceribed 18 of great utilityinshaking and rock-
ing grates and is especially valuable in loco-
motive-furnaces, as the shaking and rocking
movement of the grate-bars or the jarring
and vibration of the grate might in some
cases displace the sections 6 of the bearing-
points; but this is rendered impossible b}
means of the locking devices described.

It the grate i1s designed for burning fine
fuel, it is necessary that the crowns or cap-
pieces be arranged closer together to prevent
the fine fuel frown dropping between them be-
fore being reduced to ashes, and this may be
effected by making the c¢rowns or cap-pieces
larger, as shown in Fig. 3, wherein I have
shown the crowns or cap-pieces provided on
each side with an extension or overhang 33,

whereby the adjacent edges of the fuel-bear-

ing points are brought into proximity.

Having described my invention, what I
claim is—

1. A grate-bar provided with removable
fuel-bearing points, each composed of two de-
tachably-connected sections one of said sec-
tions being removably seated on the other
section and having downwardly-tapered sides
or edges, and ribs arranged in pairs on one
side of the grate-bar, each pair of said ribs
converging toward their lower ends and en-
gaging the tapered edges of the said sections
to guide the latter to their seats on the corre-
sponding sections, substantially as deseribed.

2. A grate-bar provided with a series of
notches or recesses on its upper edge and hav-
ing fuel-bearing points each c.omposed of two
seetlons one of said sections resting on the
upper edge of the bar and having a depend-
ing tooth engaging one of said notches or re-
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- tions resting on the npper edwe of the barand |
provided w1th a laterally-projecting lug ex-

10

20

- 3©

-cesses and pmwded with a lug ‘extending
through an aperture inthe grate- bal and the
other section resting on said lug and inter-.
locked with the lug earrymcr secblon suo-f
stantially as described. |
3. A grate-bar provided with a series of |

aperturesand having fuel-bearing points each
composed of two sections, one of sald sec-

tending through one of the apertures in the

~ grate- bdﬂf’ said lugcomprising a parblally cy-
- lindrical body portlon provided on its under

side with a segmental enlargement, and the

other section interlocked with the lug-carry--
ing section and recessed at its lower end to
~conform to and straddle said lug, substan-
_tia,lly a8 shown and described.
4. A grate-bar provided with a series of
aperturesand having fuel-bearing pointseach

composed of two sections, one of said sec-
tions resting on the upper edﬂ'e of the bar and

~provided with a la,bera‘lfly-pro,i-ecti'ug Iug ex-
- tending through one of the apertures in the
orate- ba,r smd luag comprising a pa,rma,lly-ey | a

lmdrlca,l body pormon provided on its under

side with a segmental enlargement and on its -
upper side with an elo’ngated rib or flange,

and the other section. interlocked with the

lug-carrying section and recessed at its lower
| end to conform to and straddle said lug, the

~apertures in the grate-bar corresponding in

35

: 40

45

shape to the cross-sectional shape of thelugs

which pass therethrough, substantla,lly as

shown and described.
9. A grate-bar provided with a series of

aperturesand having fuel-bearing points each
composed of two sections, one of said sec-

tions resting on the upper edge of the bar and
provided with an upwardly-projecting tenon,
and provided on its lower end with a later-
ally-projecting lug extending through one of
the apertures in the grate-bar, and the other

section straddling and restmg on thesaid lug

at its lower end and provided at its upper

end with a hollow crown or cap-piece having
an imperforate top and fitting over the tenon
of the other section, said teron terminating
at a point below the inner wall of the top of |

B - 672,669

6. A grate-bar promded with a series of

apmture% and havingfuel-bearing pointseach
composed of two

sections, one of said sec-

tions restingon the upper edge of the bar and

provided on its upper -end with an upwardly-
projecting tenon having shoulders on its op-
posite edges near its base and ‘a vertical rib

on its 0’111;61' side, and provided on its lower
end with a laterally-projecting lug extending

through one of the aperturesin the grate-bar,
and the other section recessed at its lower

end to conform to and straddle said lug and
| provided at its upperend with a hollow crown
or cap-plece having'an imperforate top and
fitting over the tenon of the other section,

said ecrown or cap-piece having two Vertleally
depending lugs arranged to straddle the said

rib and hook over a,nd behind said shoulders .

and 1nterlock the two sections, substantially
as described. |
7. A grate-bar. havmg fuel-bearing points
each eomposed of two sections arranged on
opposite sides of the grate-bar, one of said

sections resting on the upper ‘edge of the bar

[‘the erown toform an air-space and the:ecrown go
having a port or passage formed in itsouter
side-communicating with the air-space, sub-.

stantially as desorlbed ctﬂd for the putpose o
| specified. - '

55
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and provided with a laterally- pro,]ectmﬂ' lug

extending through said bar, and the other
section csbra,ddlmﬂ‘ and 1estmg at its lower

end on said lug, one of said sections being
provided with a rib or flange having grooves

30

formed in its opposite edges and fitting in a

corresponding slot in the adjacent section,
sald slot having grooves formed in its op-
posite walls tha,t register with the grooves

formed in the opposite edges of said r1b and

staples removably fitted in said grooves, Sub-
stantially as shown and described and for the

‘purpose specified.

In testimony whereof I have hereunto set
my hand in presence of two subserlbmg Wwit-

NesSses.

ADDISON C. FLETCHER.
Wltnesses

JAMES L. NORRIS
K. B. KEEFER.
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