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UNITED STATES

PATENT OFFICE.

EPHRAIM .J. STORY, OF WASHINGTON, DISTRICT OF COLUMBIA.

FIRE-GRATE.

CZPECIFICATION forming part of Lietters Patent No. 346,830, dated August 3, 1886,

Application filed June 3, 18£5,

To all whom it may concern:

Be it known that I, EparAIM J. STORY, 2
eitizen of the United States, residing in Wash-
ington, in the District of Columbia, have in-
vented certain new and useful Implo\ ements
in Fire-Grates, of which the fo]lo“ ing isa de-
seription,

The invention relates to that class of fire-
grates which are adapted to be agitated in a
horizontal plane and to be dumped, and which
are intended mainly for domestic use, being
applicable in fire-places, open or closed stoves,
and air-heating farnaces, but being specially
advantageous when employed in the two for-
mer classes of heaters.

The invention consists in eertain novel ele-
ments and combinations of elements in a grate
of the class above indicated, which will first
be described in connection with the accompa-
nying drawings, which constitute a part of the
specification, and then distinetly pointed out
in the claims.

In the drawings, Figure 1 is a front eleva-
tion, a portion being broken out, of an open or
fire-place stove which is provided with my im-
proved fire-grate. TIig. 2 is a top plan view,
the section being taken on the lines of Fig, 1
Fig. 3 is a vertical central transverse section
on the line s of Fig. 2. TFig. 4 is a rear eleva-
tion of a fragment of the front or basket por-
tion of the grate detached. TFig. 5 is an inte-
rior end elevation, the grate-sections being
removed, of the casing or wall of the stove and
the corresponding vertical or basket portion
of the grate. Tig. 6 isavertical section,drawn
to an enlarged scale, on the line 2 of Fig. 2,
looking toward the rear. Fig. 7 is a vertical
section on the line 2z of Fig. 2, drawn to an en-
larged scale, and looking toward the front,
Fig. 8 is a front elevation of the main longi-
tudinal bearing-bar detached. Fig. 9isarear
elevation of the main longitudinal beari ing-bar
detached. TFig. 10 is a vertical transv erse sec-
tion on the line w of Fig. 2, looking toward
the right. Fig. 11 is a partial vertical section
on the line y of Tig. 2, looking toward the
right. Tig.12is afragment,in horizontal sec-
tion, of the left rear portion of theshell of the
stove, as indicated at ¢ £ in Fig. 2. Fig. 13 is
an elevation of a portion of the shell of the
stove, the line of section being indicated at ¢ ¢
in Fig. 2. Fig.141s a side elevation of a por-

Serial No. 167.504.

- 1, of the grate.

{(Nomodel.}

tion of one of the transverse bars. Tig. 15 is
a vertical transverse section on the line fof
Fig. 14. Tig. 16 is a vertical transverse see-
t-ion on the line ¢ of Fig. 14. . Tig. 17 is a ver-
tical section on the line « of Fig. 2. Tig. 18
is a bottom plan view of the central portion
of the grate. Fig. 19 is a vertical section on
the line k of Fig. 4. Fig. 20 is a fragmentary
section on the line v of Fig. 2, drawn to an en-
larged scale.

In this illustration of theinvention the grate
is represented in connéction with an air- hea’o
ing fire-place stove, A A being the front or
face plates, A’ A’ the flaring end plates, A*
the rear or back plate, and AP the supporting-
rail at the front thereof.

B is the ash-pan, which is of a height to
adapt it to close the space between the lower
extremity of the supporting-rail and the sur-
face of the hearth C, and of a horizontal area
corresponding to the interior horizontal di-
mensions of the stove, but projecting beyond
the same at the front in the manner shown.

In the upper front ineclined portion of the

-ash-panareair-inlet openings b, which are con-

trolled by a register, 0.

At are arms which are formed with the rear
portion of the supporting-rail A’ each of
which is by its rear extremity connected by
bolt ¢ or other suitable means to the lower
part of the vertical front or 1nsket portion,
The spaces ¢’ between the
suppmtmfr rail A’ and the Dbasket-section I
of the grate are closed by eccentrically-piv-
oted valves a”, which are weighted in their
upper 1)orb10n, to insure certain closure and
close contact of the valve with the coincident
portion of the grate-front E. The support-
ing-rail A®is by its ends suitably secured to
the front or face plates, A, of the stove, and
this supporting-rail is, in its vertical lower
portion pierced with longitudinal horizontal
openings ¢ and ¢, to receive an operating-le-
ver, F, while upon the under or exterior por-
tion of its inclined face it is provided with a
stop, «,which is in burn provided with aslot,
a'’, to receive a securing and guiding lug, @,
Whlch projects from the face of bhe supporb
ing-rail.

The end plates, A" A’, of the stove are
pierced or recessed, to receive the squared
ends of a central longibudina,l supporting-bar
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D, the main portion of which is in transverse
section of the configuration represented in
Fig. 3. In its lower portion the bar D is pro-
vided with horizontal transverse perforations
d d, to receive the operating-lever F, and it
isfurther provided with front supporting lugs,
&%, front agitating-fingers or short bars, &,
rear supporting-lags, d', rear agitating-fingers
or short bars, @&, and front end supporting-
lugs, d°, which have upturned hooks or en-
gaging terminals . The perforations ¢ and
& in the bar D are made horizontally flaring
at each end from the center toward the front
and toward the rear, to facilitate the insertion
and also to facilitate the operation of the lever
F within the same.

The rear section, D', of the grate consists of
a longitudinal web or connecting-bar, d', two
obliquely-arranged end bars, d® @, each of
which is provided with a bottom engaging-
hook, @', a series of transverse bars, d, an al-
ternating series of transverse bars, d", bottom
lugs, @ d", and guides or guide-lugs d* d*.
The bottom hooks, &', of the end bars, @, of
the rear grate-section, D', engage with the
hooked portion ™ of the supporting-lugs o,
which are formed with or are attached to the
end plates, A’.. A horizontally-arranged series
of lugs, ¢!, which project from the interior sur-

face of the back plate, A? of the stove, are

coincident with the lugs d' upon the vertical
rear face of the central longitudinal bar, D,
and serve, in connection therewith, to sup-
port the transverse bars d'° when the section
is adjusted toward the left.”

The basket portion or front I of the grate
consists of the horizontal bars or webs ¢’ and
€', the vertical bars ¢, upper and lower lugs,
¢ and ¢!, which engage eyes a® ¢® upon the end
plates, A’, inclined overhanging flanges ¢ ¢,
and a series of longitudinally-arranged sup-
porting-lugs, ¢', which are coincident with the
supporting-lugs d* upon the vertical frontsar-
ace of the central longitudinal bar, D.

The front section, D of the grate consists
of a longitudinal web or connecting-bar, d*,
a single pair of depending-lugs, d%, a corre-
sponding pair of guide-lugs, d a series of
transverse bars, d", a series of transverse bars,
d'®, which are arranged in alternation with the
bars d'7 and short end bars, d*; which are pro-
vided with downwardly - extending bottom

- hooks, d".
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The end plates, A’, of the stove are each
formed with a projection, ¢’, the upper por-
tion of which is of a shelving form-—that is,
inwardly and downwardly -inclined, substan-

-tially as shown in Figs. 5,6, and 11, while the

lower portion or bottom surface is perpen-
dicular to the vertical face of the end plate.
The end plates, A’, are each further provided
with a supporting-lug, a; Figs. 3,5, 7,12, and
13,which, npon its front extremity, hasan up-
tarned hook, «". - This supporting-lug may
be made separate from’ the plate and connect-
ed thereto by any suitable means; but I pre-
fer to cast them together. Thetransverse bars

d®, @", 4", and d* are, in their main portion,
made slightly tapering from top to bottom, as
seen in Figs. 14, 16, 17,and 18, and upon their
flat upper surface, d*, they are provided with
a projection, @*, which extends from_end to
end of the bar, and in transverse section is of
the pyramidal or A-shaped form scen in Figs.
15,16, and 17. The longer transverse bars d*
and d'7 are, however, at their ends of the rect-
angular form best seen in TFig. 15.

Coincident with the slot ¢ in’ the vertical
portion of the supporting-rail A’ is an adjust-
able stop, ¢*, which is provided with a longi-
tudinal slot, ¢®,which receives a securing and
guiding lang, ™, which projects from the lower
surface of the inclined or chute portion of the
supporting-rail. The valvesa” haveend jour-
nals, ¢, by which they are pivotally support-
ed in bearings a® in the supporting-rail A?
and in the arms A thereof.

The operation of the grate and its adjuncts
will be apparent in the main from the draw-

ings, in connection with the foregoing descrip-.

tion of the parts. It will be seen that under
the construction shown in Figs. 1, 2, and 3,
if ashes or cinders fall upon the frontinwardly
and downwardly inclined portion of the sup-
porting-rail A% they will be carried to the
valved openings «, through which they will
be discharged into the ash-pan, and that the
openings « will then be insiantly closed
through the antomatic operation of the coun-
terweighted valves ¢'. As seen in Figs. 2, 3,

and 11, each of the two grate-sections D’ and.

D* has its bearings at the rear, so that when
the section is dumped the discharge is toward
the front. As seen in Figs. 7 and 11, the ver-
tical extent of the bar & and its hook, and of
the bar @° and its hook,is but slightly less
than the distance between the horizontal up-
per surface of the supporting-lug «” and the
lower surface of the projection ¢’ and between
the upper surface of the lung d* and the lower
surface of the projection «’, so that when the
sections have been placed in position to be
supplied with fuel and to be reciprocated the
upper suiface of the bars @* and d* will be so
near to the lower surface of the overhanging
projection ¢* that no portion of the contents of
the fuel-chamber can find its way between the
ends of the sections and the face of the end
plate. This construction secures a pivotal
bearing, while it obviates the necessity for a
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pivot, and it prevents the removal of the sec-

tion,even wheninitsdmmped position,until the
same has been lifted from its bearing behind
the upturned hook of the supporting-lug. The
overhanging projections ¢® upon the front E
of the grate are, as seen in Ifigs. 4 and 5, coinci-
dent with the front inclined portion of the
projection @’ upon the end plates, A’, and this
projection ¢ serves, as the projection «®does,
to prevent obstruction of the grate by clink-
ers or coals, which otherwise might find lodg-
ment at the ends of the grate-sections. Under

the described construction,which provides the
‘pivotal bearingsatthe rear, sothat each grate-
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section is dumped toward the front, the ash-
pan may readily be drawn out,while the grate-
sections are still in their dumped position,

- without obstruction through contaect with the
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sections. Through the provision of the fixed
independent longitudinal bar D, a fulerum is
afforded for the lever I, so that the sections
may be reciprocated together, or each may be
agitated separately. When the operating-le-
ver I is in the position indicated in Figs. 2
and 3, its movement will agitate both of the
grate-sections. 1If, then, it be desired to agi-
tate the front section only, the lever will be
withdrawn so far that its point shall be clear
of the engaging-lugs d™*. Ifjthen, it be desired
to agitate the rear section only, the lever It
will be wholly withdrawn from its position,
as seen in Figs. 2 and 3, and will be inserted
through the horizontal slot ™ in the support-

ing-rail and between the engaging-lugs ..

The connecting bar" or web d' having no en-
gaging-lugs upon its left extremity, the oper-
ating-lever will in this position agitate the
rear grate-section only. If it Le desired to
dump the rear section only of the grate, the
sliding stop ¢ will be moved inward until its
lower extremity passes into the slog a', par-
tially closing the same. In this position the
stop willprevent thelever F from being moved
80 far to the left as to displace the front trans-
verse bars from their supporting-lugs, and the
operating-lever may then be withdrawn from
its position, as seen in Figs. 1, 2, and 3, and
applied through the slot ¢ between the- lugs
d” @™ of the rear grate-section. The adjust:
able stop «” being then withdrawn from en-
gagement with its slot ™, the onter end of the
lever is moved to the lelt extremity of the slot,
and this movement causes the transverse bars
to pass beyond the ends of their sapporting-
lugs @ and @', thus permitting the contents of
the section to be discharged. In an analogous
manner the front grate-section may be dumped,
while the rear seetion remains undisturbed,
The stop ¢ being adjusted in its inner posi-
tion, the stop «° being moved outwardly, and
the outer end of the operating-lever being
moved from its position, as indicated in Figs.
1, 2, and 3, to the left extremity of the slot a*,
material resting upon the section will be pre-
cipitated into the ash-pan. In reciprocating
the grate-sections the larger pieces of clinker
will be impelled by the inclination of the see-
tions toward the ecentral longitudinal bar. If
too large to pass through the openings between
thesections on the oneside and the longitudinal
bar and its fingers on the other side, they will
be engaged by these parts in the manner indi-
cated in Fig. 2, and in this position will be
subjected to their disintegrating action until
they have become so far diminished in dimen-
sions as to permit them to pass through the
opening and fall into the receptacle below.
1t will be noted that the bearing-lugs d* and d*
upon the central longitudinal bar, the bearing-
lugs &’ upon the back plate of the stove, and

. the Iugs ¢" upon thelower rear face of the front

346,830 3

or basket portion of the grate are all at their
ends slightly diminished from the top down-
wardly. When, inthe movement of the grate-
sections, the transverse bars, which engage
with thelngs,are passed along the top surface of
the same in the operation of dumping the con-
tents of the fuel-chamber into the space below,
the squared ends d” of such transverse bars
will pass downwardly in a direct line as soon
as the extremity of the lug has been cleared,
whereas it is manifest that if the ends, like
the main body, were tapered from the top
downwardly, the tapered surface would con-
tinue to engage with the end of the lug along
the entire vertical extent of the grate-bar.
Through the provision of the free open space
between the supporting-rail and the lower
portion of the grate-front, and the ontward
projection of the ash-pan to a point a consid-
erable distance in advance of such grate-front,
a free antomatic discharge into the ash-pan of
clinkers and other refuse which may fall upon
the inclined portion of the supporting-rail is
insured. :
As will be apparent from the drawings, the
front guide-lugs serve to direct the operating-
lever to the opening between the two front
engaging-lugs and to the perforation ¢ in the
longitudinal grate-bar, while the correspond-
ing rear guide-lugs direct thelever tothe space
between the rear engaging-lugs, @™ and %
It will be understood that when the slidable
stops are in their inner adjustment they oceu-
Py a considerable portion of the slot and di-
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minish its longitudinal extent, so that it isnot -

practicable by the use of the operating-lever
to move the grate-sections so far, either to the
right or to theleft, as to disengage them from
their supporting-lags.

It is obvious that the configuration of the
supporting-lugs a’ and d° might be varied from
that herein represented without affecting the
resalt accomplished, the essential idea of this
part of the invention being preserved under
any construction in which the upper sarface
of the grate-sections, when they are in their
operative position, is brought in close prox-
imity to the under surface of the overhanging
shelving projections.

Tam aware that grates composed of parallel
sections, each of which is pivoted by a central
end journal in recessed bearings of horizontal
cross-plates, have before been made, and I am
also aware that a series of secondary grate-
bars have been provided with recessed and
downtarned ends to fit upon the longitudinal
connecting-bar of another and alternating se-
ries of grate-bars, which are fixed in position.
I believe; however, that I am the first to pro-
videa constructionin which two parallel grate-
sections are both pivoted at the rear, so as to
be capable of dumping toward the front only.

Iam aware that two oppositely-inclined
grate-sections placed side by side, one piv-
oted at the rear and the other at the front,
above a horizontal centrally-pivoted grate,
and coustituting front and rear basket por-

IIO

11§

120

25



Lt

I0

15

20

25

30

35

40

45

55

6o

4 346,830

tions of a fire or fuel chamber, have been
shown in an earlier patent; but I believe that
I am the first to pivot both of two oppositely-
inclined grate-sections at the rear, so that both
shalldump toward the front only.

Tam aware that fixed grate-bars and mova-
ble grate-bars have be2n arranged in alterna-
tion side by side; but I believe that I am the
first to constract a.grate in which two reeip-
rocating grate-sections have bearings upon an
intermediate fixed grate-har. -

Having described my invention, I claim—

1. The combination of two parallel grate-
sections, each of which hasa rear pivotal bear-
ing, whereby when the sections are dumped
each section will discharge its contents to-
ward the front.

2. The combination of the two parallel grate-
sections D’ and D each of which has a rear
pivotal Dbearing, whereby when the sections
are dumped cach section will discharge its
contents toward the front. )

3. The combination of the two parallel
grate - sections D’ and I, each having rear
bottom engaging-hooks, with rear pivotal
bearings, whereby in dumping the contents of
each section will be discharged toward the
front.

4. The combination of two oppositely-in-
clined parallel grate-scctions, each of which

has rear pivotal bearings, whereby when the-

sections are dumped each section will dis-
charge its contents toward the front.

" 5. The combination of the two oppositely-
inclined parallel grate-sections D’ and D* each
of which has rear pivotal bearings, whereby
when the sections are dumped each section
will discharge its contents toward the front.

6. The combination, with a central longi-
tudinal grate bar, of a rear grate-section
which is pivotally supported at its rear ex-

tremity, and a front grate-section which is.

pivotally supported at its rear extremity.

7. The combination, with a central longi-
tudinal grate-bar, D, of a rear grate-section,
D', which is pivotally supported at its rear
extremity, and a front grate-section, D* which
is pivotally supported -at_its rear extremity.

S. The combination, with a central longi-
tudinal grate-bar, of a rear grate-section
which has rear pivotal bearings, and which in-
clines fromits rear extremity downwardly
toward the central longitudinal grate-bar, and
a front grate-section which has rear pivotal
bearings, and which inclines from its front
extremity downwardly toward the central
longitudinal grate-bar.

9. The combination, with the central longi-
tudinal grate-bar, D, of a rear grate-section,
D', which has rear pivotal bearings, and which
inclines from its rear extremity downwardly
toward the central longitudinal grate bar, and
a front grate-section, D?, which has rear piv-
otal bearings, and which inclines from its
front extremity downwardly toward the cen-
tral longitndinal grate-bar.

10." The combination of a rear grate-section,

which is at its rear extremity pivotally sup-
ported upon bearings which project from the
walls of the fire-chamber, a central longitudi-
nal grate-bar, which is supported in bearings
in or upon the end plates of the fire-chamber,
and which is provided at each end with a
front hooked supporting-lug, and a front grate-
section, which is at its rear extremity pivot-
ally supported upon the front hooked sup-
porting-lugs of the central longitudinal grate-

-bar.

11. The combination, with a central longi-
tudinal grate-bar, of arear grate-section, which
consists of a longitudinal connecting-web and
two distinct alternating series of traisverse
bars, and a front grate-section, which consists
of a longitudinal connecting-web and two dis-
tinet alternating series of transverse bars, sub-
stantially as and for the purposes set forth.

12. The combination, with a central longi-
tudinal grate-bar, D, of ‘a rear grate-section,
D', which consists of a longitudinal connect-
ing-web, &', and two distinct alternating se-
ries, @ and @", of transverse bars, and a front
grate-section, 1, which consists of a longi-
tudinal counecting-web, @, and two distinct
alternating series, d and d®, of transverse
bars. ‘

13. The combination, with a central longi-
tudinal grate-bar, whichis provided with short

lateral bars or agitating-fingers, of arear grate-

section, which embraces a longitudinal con-
necting bar or web and two distinet series of
alternating transverse bars, and a front grate-
section, which embraces a longitudinal con-
necting bar or web and two distinct series of
alternating transverse bars.

14. The combination, with a central longi-
tudinal grate-bar, D, which is provided with
short lateral bars or agitating-fingers, @ and
@&, of a rear grate-section, D', which em-
braces a longitudinal connecting bar or web,
&', and two distinet series, d*° and d", of alter-
nating transverse bars, and a front grate-sec-
tion, D?, which embraces a longitudinal con-
necting bar or web, @", and two distinct se-
ries, A7 and @, of alternating transverse bars.

15. The combination, with a central longi-
tudinal grate-bar, which is provided with lat-
eral supporting-lugs and with short lateral
bars or agitating-fingers, of a rear grate-sec-
tion, which has a series of trausverse bars
which are adapted to engage with the lateral
supporting - lugs upon the central bar, and
which has also a series of transverse bars
which are adapted to operate in connection
with the short lateral barsoragitating-fingers.

16. The combination, with a central longi-
tudinal grate-bar, D, which is provided with
lateral supporting - lugs &' and &', and with
short lateral bars or fingers @ and @, of a rear
grate section, D', which has a series of trans-
verse bars, d°, which engage with the lateral
supporting-lugs d* upon the central bar, and
which has also a series of transverse bars, d",
which operate in connection with the shor
lateral bars or fingers @, :
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17. The combination, with a central longi-
tudinal grate-bar,which is provided with two
series of lateral supporting-lugs and with two
series of Jateral bars or agitating-fingers, of
two grate-sections, each of which has two.se-
ries of transverse bars of dissimilar longitudi-
nal extent, the longer series being adapted
either to rest upon the supporting-lugs or to
be passed vertically between them, and the
shorter series being arranged coincident with
and adapted to be operated in connection with

‘the short lateral bars or agitating-fingers.

18. The eombination, with a central longi-
tudinal grate-bar, D, which is provided with
twoseries, d*and d*, of lateral supporting-lugs,
and with two series, ' and &, of lateral bars
or fingers, of two grate-sections, D’ and D?
each of which hastwoseries of transversebars
of dissimilar longitudinal extent.

19. The combination, with a central longi-
tudinal grate-bar, D, which is provided with

twoseries, d*and d*, of lateral supporting-lugs,
and with two series, @’ and &, of lateral bars

or fingers, of two grabe-sections, D’ and D7
which have two series, d" and @', and @ and
d*®, respectively, of transverse bars, thelonger
bars, d" and d", being operated either to rest
upon the supporting-lugs or to be passed ver-
tically between them, and the shorter bars, "
and d® being arranged coincident with and
operating in connection with the lateral bars
or fingers.

20. The combination of a central longi-
tudinal grate-bar, which has two horizonfal
transverse perforations,with a rear grate-sec-
tion, which has two pairs of engaging-lugs
which are coincident with the two perfora-
tions in the central grate-bar, and a front
grate-section, which has a single pair of en-
gaging-lugs,whereby when an operating-lever
is applied in one of the transverse perforations
the two grate-sections may be agitated simul-
taneously, or the fronl section alone may be
agitated, and whereby when the lever is ap-
plied in the other transverse perforation the
rear section only of the grate may be agitated.

21. The combination of a central longitudi-
nal grate-bar, which is supported at its ends
upon suitable bearings, and which has two
horizontal transverse perforations,with arear
grate-section,which hastwo pairs of engaging-

. logs which are coincident with the two per-
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forations in the central grate-bar, and a front
grate-section, which has a single pair of en-
gaging-lugs, the two grate - sections resting
upon suitable supports,whereby when an op-
erating-lever is applied in one of the trans-
verse perforations the two grate-sections may
be agitated simultaneously, or the front see-
tion alone may beagitated, and whereby when
the lever is applied in the other transverse
perforation the rear section ouly of the grate
may be agitated. , : :

22. The combination of a eentral longitudi-
nal grate-bar, D, which is provided with per-
forations ¢ and d, with a rear grate-section,
D', which has engaging-lugs d* d'*, which are

ot

coincident with the perforationsin the central
grate-bar, and a front grate-section, D% which
has a single pair of engaging-lugs, 4%, where-
by when an operating-lever is applied in con-
nection with the perforation d’and the lugs 4"
the two grate-sections may be agitated simul-
taneously, whereby when the lever engages the
perforation @’ and the lugs d® only, the front
section alone of the grate will be moved, and
whereby when the lever is inserted in the per-
foration d, in connection with thelugs d'*, the

rear grate-section, D’, may be reciprocated,

while the front grate-section will remainat rest.

23. The combination, with a central longi-
tudinal grate-bar, of two grate-sections, each
of which has a connecting-web and transverse
bars,upon the middle portion of the flatupper
surface of each of which isa longitudinal trans-
versely A-shaped or pyramidal agitating pro-
jection,

24. The combination, with a central longi-
tudinal grate-bar,D,of the reciprocating grate-
sections D’ and D¥ each of which includes a
longitudinal connecting-web, and transverse
bars, upon the middle portion of the flatupper
surface of each of which is a continuous un-
obstructed transversely A-shaped or pyram-
idal longitudinal projection, @,

25. In agrate,a grate-bar which is provided
in the middle portion of its flat upper surface
with a longitudinal agitating projection, @,
which in transverse section is of pyramidal ox
N\ shape.

26. In a grate, a grate bar the main portion
of which is flat upon its upper surface, and
which diminishes downwardly to the bottom
of the bar, and which in themiddle portion of
such flat upper surface is provided with a
transversely pyramidal or A-shaped portion,
which extends unobstructedly from end to end
of the bar.

27. In a grate, the combination,with a con-
necting-web, of a grate-bar the main portion
of which is flab upon its upper surface, and
which diminishes downwardly from such sur-
face to the bottom of the bar, and which in
the middle portion of the flat upper surfaceis
provided with a pyramidal, double-inclined,
or A-shaped portion, which extends in uni-
form dimensious from end to end of the bar,

28. The combination, with a central longi-
tudinal grate-bar, of a grate-section which is
provided with a connecting-web, and with a
series of bars which are arranged crosswise
upon such web and at right angles to the cen-
tral bar, and each of which in its main por-
tion diminishes in transverse extent from top
to bottom.

29. The combination, with a central longi-
tudinal grate-bar, D, of a grate-section which
embraces a connecting-web, and a series of
grate-bars which extend across the connecting-
web, and each of which in its main portion di-
minishes in transverse extent from top to bos-
tom.

30. The combination, with a central longi-
tudinal grate-bar, 1), of a grate-section which
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embraces a connecting-web and a series of
bars, each of which in its main portion di-
minishes in transverse extent from top to bot-
tom, and each of which, upon its flat fuel-
supporting surface, is provided with a trans-
versely pyramidal or A-shaped portion, which
extends centrally along the bar from end to
end thereof.

31. The combination. with a central longi-
tudinal grate-bar, of a grate-section which is

. provided with a series of transversebars,each
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of which is in its main portion tapered from
top to bottom, and each of whichis at its erds
of rectangular form.

392, The combination, with a central longi-
tudinal grate-bar, D, of a grate-section, D',

which is provided with a series of transverse

bars, d*, each of which is in its main portion
tapered from top tobottom, andeach of which
has end portious, @, of rectangular form, as
and for the purpose described. :

33. The combination of a central longitudi-
nal grate-bar, a grate-section which is pro-
vided with a series of transverse bars, each
of which is in its main portion tapered from
top to bottom, and each of which isat its ends

" of rectangular form in transverse section, and

series of supporting-lugs corresponding with
the transverse bars, and -each diminishing in
transverse extent from the top downwardly.
34. The combination of areciprocating grute
with a vertical end plate, which is provided

- witha shelving projection which is coincident
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with the surface of the grate when the grate
is in its operative position.

35. The combination ‘of a reciprocating
grate with a fuel-chamber, the end plate of
which is provided with a shelving projection
which is coincident ‘with the surface of the
grate when the grate is in its reciprocating
position. ’

36. Thecombination of areciprocating grate
with a fuel-chamber, the end plate of which is
provided with a shelving clearing projection,
the upper surface of which inclines from the
top downwardlyand inwardly toward the cen-
ter of the fuel-chamber, and the lower surface
of which is perpendicular to the vertical face
of the end plate and projects over the ends of
the grate at a point butashort distance above
the same.

37. The combination, with a central longi-
tudinal grate-bar, of two oppositely-placed
grate-sections and an end plate which is pro-
vided with a shelving projection which closely
overhangs each of the two grate-sections.

38. The: combination, with a central longi-

. tudinal grate-bar, D, and two reciprocating

60

grate-sections, D’and D? eachresting upon the
central longitudinal bar, of an end plate, A/,
of the fuel-chamber, which is provided with
a shelving projection, ¢’, which closely over-

" hangs the central supporting-bar and each of

the two grate-sections.
39. The combination, with an end plate
which is provided with an overhanging pro-

jection, of a grate-fronbt which is provided

with an overhanging projection which is co-
incident with the projection upon the end
plate, and a reciprocating grate-section which
is -closely overhung by each of the two pro-
jections.

40. The combination, with an end plate, A,
which is provided with an overhanging pro-
jection, &', of a grate-front or basket portion,
I, which is provided with an overhanging
projection, ¢, which is coincident with the
projection ¢* upon the end plate, and a recip-
rocating grate-section, D?, which is closely
overhung by each of the two projections.

41. A grate the front or basket portion, L,
of which is provided with an overhanging
projection, ¢’, which operates in connection
with.the reciprocating portion of the grate to
clear the surface of the same.

42. The combination, with a reciprocating
grate, of a vertical end plate which is prc-

vided upon its interior face with a projection .

the upper suwrface of which is ineclined from

.the top downwardly, and the lower surface of

which is perpendicular to the vertical face of
the end plate.

43. The combination, with a fuel-chamber
having a vertical grate-front, of a front sup-
porting-rail which inclines from the top down-
wardly toward the rear, and which is provided
with discharge-openings and with pivoted
weighted valves, which operate to automatic-
ally discharge into the space below such por-
tions of the contents of the fuel-chamber as

. may be precipitated upon such supporting-

rail.

44. The combination, in a grate, of a rear
reciprocating grate-section, a front reciprocat-
ing grate-section, and an intermediate fixed
grate-bar, the grate-sections resting, respect-
ively, at front and rear upon the grate-bar.

45. The combination, in a grate, of a rear

reciprocating grate-section, ', a front recip-
rocating grate-section, D% and an intermediate
fixed grate-bar, D.
- 46. The combination, in a grate, of a rear
reciprocating grate-section, a front reciprocat-
ing- grate-section, and an intermediate fixed
grate-bar, which supports the front of the rear
grate-section, and which supports, also, the
rear of the front grate-section.

47. The combination, with a grate which
embraces a longitudinal connecting bar or web
and a series of transverse grate-bars, the ends
of which have vertical sides, of a fuel-chamber
which embraces a series of supporting-lugs,
which correspond with the transverse grate-
bars, and which at their ends are diminished
from the top to the bottom.

48. A grate-bar which is provided with a
lateral supporting-lug, the main upper surface
of which is horizontal, and which has at its
outer extremity an upturned projection or
engaging-hook.

49. In a fire-grate, a grate-bar, I, which is
provided with a lateral supporting-lug, &', the
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main upper surface of which is horizontal, and
which has at its outer extremity an upturned
projection or engdging-hook, d*.

50. In afire-grate, a grate-bar which is pro-
vided with a lateral supporting-lng which has
aflat horizontal upper surface and an upturned
hook, in combination with a grate-section
which has a bottom hook which engages with
and turns pivotally upon the supporting-lug
of the grate-bar.

51. The combination, with the grate-bar D,
provided with the supporting-lugs @° &, of the
grate-section D? provided with end bottom
hooks, d* d“, whereby it is adapted to engage
and turn pivotally upon the supporting-lugs
d’, as described.

52. A grate which is provided with a pair
of downwardly-extending bottom engaging-
lugs, and with a corresponding pair of flaring
guide-lugs contiguous to the engaging-lugs,
whereby when an operating-lever-is applied
it is directed with certainty to its engaging po-
sition. : ’ T

53. The eombination, with the grate-bar D,
having atransverse opening extending through
the same from front to rear, of a rear grate-
seetion, D', which is provided upon its under
surface with engaging-lngs and with flaring
guide-lugs, snbstantially as and for the pur-
poses set forth,

54. The combination of a rear grate-section,
a central grate-bar, afront grate-section, asup-
porting-rail which is provided with aslot, and
anoperating-lever which engages with-both the
grate-sections, the central grate-bar, and the
slotted supporting-rail.

55, The combination, in a grate, of a cen-
tral grate-bar provided with a transverse per-
foration, a front grate-section, a rear grate-
section, a fuel-chamber which is provided with
supporting-ings for the front grate-seetion and
for the rear grate-section, a supporting-rail
which has a longitudinal slot and a coincident
adjustable stop, and an operating-lever which
engages with the walls of the slot in the sup-
porting-rail, with each of the two grate-sec-
tions, and with the central perforated grate-
bar, substantially as described.

56. The combination, with a fuel-chamber
which is provided with front and rear sup-
porting-lugs, of a central grate-bar which has
transverse perforations, a front reciprocating
and dumping grate-section, a rear reciprocat-
ing and dumping grate-section, a supporting-
rail which has longitudinal slots and coinci-
dent adjustable stops, and an operating-lever
which engages the central perforated grate-
bar, the front grate-section, the rear grate-see-
tion, and the slotted supporting-rail, whereby
when the operating-lever is applied in one of
the slots in the supporting-rail the two grate-
sections may be dumped simultaneously, or
the front grate-section may he dumped by it-
self, and whereby when the operating-leveris
applied in the other slot of the supporting-rail
the rear grate-section only may be dumped.

57. The combination, with a reeiprocating

~3

and dumping grate, and a supporting-rail
which is provided with operating-slots, and
with slidable stops which are adjustable either
within or out of the slots, of a central bar
which is fixed in position, and which is pro-
vided with operating-openings, and an oper-
ating-lever which engages with the grate, with
the supporting-rail, and with the ecentral bar,
substantially as and for the purposes set forth.

58. In a grate, a grate-bar which is pro-
vided with a transverse perforation to receive
an operating - lever, and with lateral agitat-
ing-fingers and lateral supporting-lngs, sub-
stantially as and for the purposes set forth.

59. In a grate, a grate-bar, D,which is pro-
vided with a transverse perforation, d’, to re-
ceive an operating-lever, and with lateral agi-
tating-fingers ¢’ and @°and lateral supporting-
logs d and &, as set forth,

- 60. The combination of a reciprocating and
dumping grate which is pivotally supported
at its rear, a vertical grate-front, and a front
supporting - rail which is provided with a
longitudinal slot, the walls of which serveas a
bearing for an operating-lever.

61. The combination of areciprocating and
dumping grate, a vertical grate-front, E, and
a front supporting-rail, A% which is provided

. with a longitudinal slot, «' or ¢, the walls of

which serve as a bearing for an operating-le-
ver. .

62, In a grate, a series of transverse bars,
each of which is in its main portion tapered
from top to bottom, and is at its ends of rect-
angular form. )

63. In a grate, a series of transverse bars,
d® or d", each of which is throughout its
main portion tapered from top tobottom, and
each of which is at its ends of rectangular
form. : :

64. The combination, with the grate-front
E, of the supporting-rail A%, having arms A,
secured, as described, to the lower portion of
the grate-front, and forming in connection
therewith the openings ¢ for the passage of
ashes and clinkers.

65. The combination, with the grate-front
E, of the supporting-rail A% secured by its
ends to the face-plates A A, and having arms
A’ which are secured to the lower portion of
the grate-front, and which form in connection
therewith the openings « for the passage of
ashes and clinkers. :

66. The combination, with the grate-front
E, of the supporting-rail A’ having openings
for an operating-lever, and supported at its
ends by the face-plates A, and intermediately
by the connection of its arms A* with the
lower portion of the grate-front, as set forth.

67. The combination, with the supporting-
rail A of the grate-front E, the arms A* hav-
ing bearings a¥, and the valves ¢, having
eccenfrically-placed journalse®, asand forthe
purposes set forth,

68. The combination of vertical end plates,
A’ A’, horizontally-projecting supporting-lugs
a’ upon the end plates, upwardly-projecting
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hooks a™ upon thesapporting-lug, and a grate-
section which is provided onitslower rear por-
tion with a downwardly-projecting lug, which
terminates in a horizontally-projecting hook,
which engages behind the upwardly-project-
ing hook of the supporting-lug, as and for the
purposes specified.

69. The combination of vertical end plates,
A’ A, horizontally-projecting supporting-lugs
« upon the end plates, npwardly-projecting
hooks a™ upon the supporting-lug,anda grate-
section, I, which is provided upon its lower
rear portion with a downwardly-projecting
lug, &, which terminates in a hook which en-
gages behind the upwardly-projecting hook a™
of the supporting-lug «', as described.

- 70. The combination of a vertical end plate
which has a shelving projection, a support-
ing-lug below the shelving projection, and a
reciprocating grate which is provided with a
rear bottom hook which engages with thesup-
porting-lug, the upper surface of the grate,
when it is in its operative position, being

nearly in contact with the lower surface of the-

shelving projection.

71. The combination of vertical end plates,
A’ A’ having shelving projections ¢ «*, a sup-
porting-lng,a’,below the shelving projections,

and a grate which is provided with rear bot-"
tom hooks, @ &, which engage with the sup-
porting-lugs, the upper surface of the grate,
when it is in its operative position, -being
nearly in contact with the lower surface of the
shelving projection.

72. Thecombination, with the vertical grate-
front E, of the supporting-rail A?, secured to
the face-plates A A and to the grate-front, and
provided with openings for an operating-lever.

78. The combination, with the grate-front
of an open fire-grate, of a supporting-rail se-
cured to the grate-front and to the face-plates
at the sides of the grate-front, inclined down-
wardly from front to rear, and provided with
self-closing valves. :

74. In a fire-grate, a grate-section which at
each end, at its rear extremity, is provided
upon its bottom surface with a downwardly-
projecting engaging-hook.

75. In afire-grate,a grate-section, D’ or D?

which at each end, at its rear extremity, is z

provided upon its bottom surface withadown-
wardly-projecting engaging-hook, &’ or a@".
EPHRAIM J. STORY.
‘Witnesses: ‘ C
HENRY N. Corp,
P. H. WHEELER.
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