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~a detail view showing,
my Invention, pivoted catches attached to the
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- versed In position.
section of one of 'the'en‘d portions of the frame

UNITED STATES

PATENT OFFICE.

WILLIAM McCLAVE, OF SCRANTON, PENNSYLVANTA.

'STOVE, RANGE, OR FURNACE GRATE.

SPEGIFICATIOJN forming part of Letters Patent No. 393,844, dated Dacember 4, 1888

Application filed April 17, 1888, Serial No, 870,304,

(No model,)

To all whom it may concern:

Be it known that I, WiLLIAM MCCLAVE, a
citizen of the United States, residing at. Seran-
ton, in the county of Lackawanna and State
of Pennsylvania, have invented certain new
and useful Improvements in Stove, Range,
or Furnace Grates; and I do hereb) deelar
the following to be a full, clear, and exact de-
seription of the 1111?(%11131011, such as will enable

others skilled in the art to which 1‘r appertains

to make and use the same. |
My invention consists in certain construc-
tions, combinations, and arrangements of

parts of a stove, range, or furnace grate, as

will be het*emaftel‘ deqerlbed and pom‘red out
in the claims.
In the accompanying ch*mwngs Figure 1 1s

a broken longitudinal section, and I‘w O a.

top view, of my invention as employed in a
stove, range, or furnace, two grate-bars only
beml_‘ S]lOWIl and one of the removable jour-
nal '(:-overing, protecting, and confining caps
being removed in the latter view.  Fig. 3 is
a ver‘ucal cross-section of the two—bm* orate
and a portion of a stove, range, or fumaee

with which the grate is adaptbd for use. Hig.

4 18 a diagrammatical view of the two bars re-
Fig. 5 18 a vertical cross-

in the line x « of Fig. 2, showing more plainly
the segmental cog-gearing for VIbI‘ELflIlﬂ the
nrate-—bars and the lugs for limiting the eX-
tent of vibration of the grate-bars. Flﬂ 0 18
'a.s a modiﬁeation ot

grate-frame and lugs on the grate-bar jour-

nals, which may be used with the improved

grate formed of two bars in the event of the
bars being constructed to vibrate singly by

separate handles instead of being coupled or
~geared and operated by one handle, as in the

other figures. Fig. 7 is a broken longitudinal
section of a modification of my invention,
showing a portion of the grate-frame, a grate-
bar with end portions not complete circles,

and a cog-gear which is keyed upon the jour-
nal of the bar.
ner surfaces of the end portions of the bars
.are curved and form a support for banking
Kig. 8_
8. a.dlaW1*a1n1nat1(*al CIrOSS- Seetwn 1lustrating
_j;he.ma;nner. of using more than one pair of

- In this construction the in-

blll"lllllﬂ fuel at the ends of the grate.

grate-bars coupled in pairs, as in Figs. 1, 2,3,
and 4, for forming a grated fire-bed of any
desired length. The grate-barsin thisinstance

are made le%,,s concave on top than either those

shown in Figs. 3 and 4, and their end portions

are of the Shape on tnp indicated by dotted

lines, as ® d® in Figs. 3 and 4, or as illustrated
by the modified eonstvuetmn shown in Kig. 7;
and Kig. 9 1s another diagrammatical view
showing two bars with the form of their top
qurfaee slightly changed, said surface being
partly curved and partly flat.

In the viewsof the drawings, A is the grate-
frame; B, the grate-bars; C, the lower portion
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of a stm*e range, or fmnace having its lower

end or 1111111.9, prn*h(m resting upon the top sur-
tace of the frame A.

The grate is composed of not less than two
bars, and this number may be increased ac-
(301*(11110 to the size of the fire-bed required.

‘Each bar is of crescentic form, and it may be

of open-work metal, the spaces of which are
bounded by t-ra.um*erse‘ crescentic-shaped por-
tions and longitudinal connecting portions,

all having surfaces which partake of the form

of a crescent in transverse section, or each
bar may be similar, so far as the construction
of passages through them is concerned, to
those 1n general use; but their exterior or bot-
tom surfaees , mu%t be concentric with their
journals b b’ and the ¢ major portions of their

top surfaces,a®,between their ash cut-outedges

¢ ¢’ considerably below the horizontal axes of

sald journals, while one or both of the said

cut-out edges ¢ ¢’ of the respective bars may
be either slightly above, below, or about on a
plane with said axes of the Journals

At the ends, respectively, of the grate- bars
circular solid plates d ' are .eonstructed, and

on the respective faces of these plates d seg-

mental cog-gears f f are cast, and centrally
from the plates d d’ and segmental gears f f
the journals b 0’ are extended, being cast on
the bars, and one of them, on.one-or-both bars,
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being made longer than the others, and formed

with a sguare end, so that a handle or lever
may be applied to it for the purpose of vibrat-
ing the grate-bars through the gears.

The frame A is formed with longitudinal

side bars, g ¢/, both of either the plain form

shown at ¢ or the slotted construction shown

‘at ¢’, and provided with the end portions, 4,

100
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the caps /i? 1% of whieh may be:.

.. of the plain: .t()pz-:-am face formation shown at

it or of the grooved formation shown at /..
:The cap-pieces I 12 ave recessed; as at m !
7y and arve removable, while the })()1110}]% T
! ave cast with the side bars, ¢ ¢,

e ro-

eesses ! are to accommodate snugly the

ceirenlar end plates; - d’, of the grate-bars,
owhile the reeess i 1s to adanit the cog-gears,
so that thev shall be covered: and excluded:
o from ashes by that:portionof the capin which
o the recess m” is formed and: be free to vibrate.

~Through the respective portions o 7 and: i*
1P semicireular jounrnal-hox passages non’ are:
provided: for the jowrmals 04/ the
angy when: the caps are in place; complete eir-

Lo ]O

<ame: forms-:

eular journal-boxes, ("{}1‘1(*‘011’[1&*- with: and fit-

. ting the wurnala H]Hl“]\
lateral to the
on the inner side of the. 1)01‘(1{)1*1 /1" of. the
frame A sard lugs being:adapted for limiting:
~both: the forward or inward and the backward:

0 4 I _

4O.h.
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cerating
quently in going back the large pieces of

0111*11;11% I b lues n®: n? are cast

or outward movements of the

and:thus ¢
provided which will more readily and per-
fectly cut through the ashes and débris than
those bars which have their eutting-edees
formed on angles which are comparatively
very obtuse; also, that the exterior surfaces,
a, of the ¢

formed these bars will maintain an equidis-
tant relation with the lower surface, ¢, of the
lower end or lining of the combustion-cham-
ber C of the stove, range, or furnace, and this
without the aid of curved extension-hars of
the grate, which occupy lateral room in the
ash-pit, as i Letters Patent No. 145,856, Dy
journaling and shaping the grate-bars as de-
seribed the cut through the flqlles and débris
can be on a higher curved line, and the ver Y
sharp edges ¢’ ¢/, when used as in Ifigs, 3 and
1, will divide the ashes from the fuel, therebhy
making a clean c¢ut with little 11;:11)111h* ot ob-
struction from the fuel during the eledmng
operation.

If the ordinary curved extension-bars used
on grate-bars hung on journals located bhelow
the top surfaces of the grates, as in Patent
No. 143,850, were cut off, and the construction
I have adopted not resorted to, the space be-
tween the bottom or exterior surfaces of the
bars would become gradually enlarged in op-
upward and inward, and conse-

coal and other matters would offer an obstrue- .

AT suitable points,

orate- bars: |
whenever: they are vibrated and: for aiding:
in supporting

aterbarsare

Cdébhris, to have the sharp edges S
ob bars; I3 By placed on the extreme vightside o000
of one: bar and: the extreme: left side of the: 000000000

303 844

Stion:and arrest the return of the
their normal position:of use.:

1mportance in stoves and ranges to dispense

erate-barsto
It 18 of great 0
' 7O
with the aforesaid curved extension-bars, forr -
when the: grate-bars arve construeted as I'show 0+

they occupy no extra room lateral of the com-- .

bustion-chambher; and consequentlyithe rash-
s, piteean be made smallerand-the room lost by vpg 000000
the use:of -the curved pars can: be added - to: 00000

the length: or width of the bake-oven, and 0

thus more room secured for baking purposes 00000

1 given-sized stove or range 1'}1::11%1: 'WE];(anzlét:"lsm o

-(‘*1-11*-\’(*{} bhars are used.

T connection with: o mie-lun'a n[ th{l CON- '
gAne oo
advantages set forth and
ashes: and
o' of apair

.htlsll(*l jon and form shown it is necessary
order to seeure the
accomplish the “eut-out” of the

e
O

Cother bar, as shown in Figs. 3and ), ortohave

the nnm*nwlmi{l pealr of ‘hars of ta wrate-bed -y
_ 9o
Cwith sharp edges ¢ o and ¢’ ¢’yone sharp edee 00000
| althe extreme 'i”‘]'li”*ﬁf(l{‘ of one bhayr
~and: the other shar poedge ¢ at the extreme o0
left sideof the other: bar of a geared pairof 0

bars; and it 18 also neeessaryin-all casesthat gz 000
the barsshall be so constructed and arranged -~
with respect to the lower portionof the stove, 00

ange, or-furnace, and to one anether, and fo o000
limitation-stops for ansnring properv-vibratory o000
movements, and to: the means provided for vi- i
bhrating: the bars that the sharp.edges ¢ ” 0 0000
shall move on eurved: lines upward and in-: 00000000

and keeping the hars: a‘u 1111\"111: i
thelr normal position of use, 000
By referring to the (]l‘l“'l]lﬂh it w 111 bo seen:
S éThEHtE the axes: of :the jowrnals of: the grate-:
hars are elevated eonsiderably above the top:
or inner surfaces, «, of the bars, and 1‘]1.!1?1‘]1@:
sharp ash and, debl‘h cut-outi edges ¢ " ean: |-
~econsequently he made to form much more:
acute angles than 1s possible when the jour-
cnals are located below said topor inner sur-
- face of the grate-bars,

| ate-bars can be formed concentrie .
with the axes of the journals, and being thus

formed of [our: bars, as:an Idg &, provided

 heing

ward from 1‘11(}']‘)0<;i1"im’1 shown 1 Ifig. 3 to the
position shown in IYig, 4, and then, hm*mn by
this movement cut out 1]1(* 111:1%01 ashes and
débris at the bottom of the superincumbent
hody of burning fuel, move outward and down-
ward from the position shown in Fig. 4 to that
shown in Fig. 3. If the grate-bars were con-
structed, respectively, witha singlesharp edee,
as 1 German Letters Patent No. 10,773, of
1880, and said sharp edge of one bar was
placed adjoining a dull edge, ornexttoalower
edge which is on a horizontal plane of the bar,
as in sald patent, instead of heing placed in
the relation to one another as shown in Fig,
9 of my drawings, and all ol said sharp edges
were vibrated so as toturn in the same direc-
tion, as illustrated m said patent, the cut-out
of the mass of ashes and débris could not be
effected. My construction in all the figures
of my drawings is capable of and 1s specially
designed for not only shaking down the ashes
but also cutting out the entire mass of ashoes
and débris beneath the burni ng hody of fuel

. 1n.the stove, range, or furnace.

In Kig. 8 four grate-bars are shown as form-
ing a fire-bed, and from this illustration it is
obvious that any desired number of pairs may
be adopted, and also, as will presently be
shown, that three orany desired number of the
aorate- 1) 1S may be d{l()pi ed 1n forming a fire-
bed. If four bars are used, the 1111(,1*1116(11316

- pair may be geared toﬂethm and vibr 1’((—:-(1:I

B (ol RN ENTEE
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and limited in their vibrations, same as the
pair shown in Figs. 1, 2,3, 4, and 5, and the
end bars of the same may be 0pe1'ated by sep-
arate handles, such as are shown in Fig. 6, or

by other bmtable means; or, instead of gear-

ing together the intermediate pairs of the se-

ries of bars, the respective pairs of bars on

either side of the center line of the fire-bed,
Kig.
as shown in Figs. 1,2, 3, 4, and 5, and the ex-

treme outer sharp edge of each bar of each of

said pairs made to move upward and inward,
as illustrated in Fig. 4, and after having cut
out the mass of ashes and débris caused to

readjust themselves to the position shown in

Fig. 3. In this latter operation (having ref-
erence to Fig. 8 and the letters of reference
thereon) the extreme sharp edge ¢ of one bar

wOuld turn toward the extreme sharp edge
¢’ of the other bar, while the sharp e
would move toward the %hm*p edge ¢ of ‘rhe

edge ¢’

bar carrying it. * -
When four bars are used and the 111‘[61‘1116-

diate two are geared together in the manner

shown in Figs. 1, 2,3, 4, and 5, the exterior

bottom surfaces of the pair being moved will
maintain a uniform distance from one of the

extreme edges of eaeh of the eontwuou% eud

bars. -
If three bars are 115@(1 and two. of them are

gem*ed together, the bars of the pair will op-

erate In the same manner as described with

respect to one another and the contiguous

end bar, while the end bar of the pair and

the separately-operated end bar will-operate

- with respect to the bottom portion, @’ of the

furnace in the manner before described.
If five bars are used, the central bar can be

_, -"()1361"&’(?(1 separately, as in -Ifig. 6, while the

40

respective bars forming the Two outer re-

spective pam may be ﬂeared together and
operated In the same manner as the palr
shown in Figs. 1, 2, 3, 4, and 5.

It will be seen that the action of the Drate--
bars in all the modes of use described is such
that no inconvenience will -be expeﬂeneed
from large matters or débris gathering in en-

. larged spaces between the bm*s which are

55
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moving and those which are not moving, and
.eonsequently the use of ridge-barsabove and

curved extension or end bars below, as shown
in Letters Patent No. 259,183, is not neces-

sary with my construction.
In Fig. 6 I have shown that the Dl'ate -bars

of my eonstructlon and arrang ement can be
used in ‘pairs to cut out ashes and . débris

without being geared or coupled, a catch, b
attached to the grate-frame, and a lug, p/,
formed on the ,]omnal bemn pmv’lded for
loéking one or the other of “the orate-bars

while either is being moved by a hand-lever,
2
P

I preferto have Lhe bars geared or eoupled
and both operated by a smnle lever. = .

~In Fig. 7 by full lines a;nd in some of the
other views by dotted lines I have shown the
circular plates d d’ cut away, so as to simply

leave curved hangers, as d’, for the journals |

~the journals.
8, may be geared in the same manner.

to pass through. I have also set these hang-
ers entirely within the combustion-chamber
and closed up the recesses m m/, provided in
the other views for the accommodation of the
circular plates d d/ and the cog-gears. The
gears, as £/, are also shown made separate
from the El‘&teﬂb&l‘s, S0 as to be keyed upon
By this construction the hang-
ers «° are
porting surface, 7, at each end of the grate for
the burning fuel. -

I have shown and described the different

modifications in order to have 1t- understood
that the improved grate-bars are not neces-
sarily vibrated by cog-gears cast with- the
ograte-frame, nor necessarily provided with
the circular plates d d’ set in recesses, nor
to -be arranged in a single palr in stoves,
ranges, or furnaces of dwellings, nor to have
any. precise amount of coneax"lty on their

inner or top surtfaces, nor to have any pre-

cise distance between said surfaces and the
axes of the journals. It, however, 18 very es-
sential to have the major portion of said sur-

Lo«

made to form a banking or sup-

75
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faces below the axes of said journals in order

to obtain sharp edges, as ¢ ¢/, for cutting out
ashes, &c., and to form a coneave or concaved
or pocket-like ash and débris supporting bed

below said cut-out edges, and thus insure the .

entrance into the mass above 1ts base of the
cut-out edges as said cut-out edges are moved
upward -and inward for the purpose ot cutting
out the ashes and débris; neither do I confine
myinvention to any precise construction and
location of stops or detents for preventing the
orate-bars being turned improperly from their
normal positions, in which they form a con-
cave or concaved or pocket-like fire-bed, as
any equivalent stop or detent and any loca-
tion - thereof to that shown which will pre-

vent the bars being turned improperly or

wrong is mtended to be embraced as mv 111—
ventlon

- From the foreﬂomu bpeemeatmn 11 will be
seen that the Pl?dte bars are made with their
exterior surfaces of segmental form and con-
centric with the axes of the journalson-which
they vibrate, with their extreme ash and dé-
bris cut-out edges sharp, and the highest outer
extreme ash cut-out edges of said bars vi-

brated so as to move fir st toward and then
from one another,

while the lowest extreme
edges of sald bars
from and then toward one another, and in
thus moving (if placed in a stove, range, or
furnace) do not change the distance between

their concentric exterior bottom surfaces and

the lower portions of the combustion-cham-
ber or the lining thereof, and if placed in
several pairs to form a long grated fire-bed,
with their extreme outer ash cut-out edges
all on the same plane or on a plane with the
axes of their journals, the bars do not change

the distance between their concentric ex-.

terior or bottom surfaces and the extreme
outer ash and débris cut-out edges of those
bars which are not being moved. The con-

100
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struction, combination, and arrangement are
such that both of the extreme outer edges
of each grate-bar can be made with upwardlv
pmntmg sharp edges, and the grate-bars
alone rendered capable of serving for form-

“ing a support for the fuel, not only previ-

ous to but during the performance of the ash

~cuat-out operation, and hence there is no ne-

1O

20

30
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cessity of having the bars arranged to malke
complete 16\'011111()11% norof constructing them
with three sharp wings, the thul} 6(1095 of
which successively stand apward in the CONl-
bustion-chamber and downward in the ash-
pit, as in Letters Patent Nos. 202,249 and
208,767, nor to have the bars vibrate and con-
structed with two wings having reversed ex-
treme outer edges, one of which edges points
upward and acts as an ash and débris cut-
out edge, while the other and the exterior bot-
tom surtface of the bar is not adapted for
nor intended for maintaining a uniform dis-
tance between the extreme edges of the grate-
bars (not in motion) on either side of a given
pair ot bars which may be in motion, nor for
maintaiming a uniform distance between the
exterior or bottom surfaces of the grate-bars
and the lower portion of the lining of the com-
bustion-chamber. It will also be seen that hy
my invention the vibration of the inwardly
and then outwar dly moving cut-out bars can
be controlled and improper vibrations pre-
vented; that the respective bars, their end e¢ir-

393,844

face, the major portion of which is below the
axes of the journals, stops for preventing the
bars from being moved improperly out of their
normal 1)0%1‘[1011.5 and gears for v 1b1f1tm o the
bars and thereby moving the sharp wttuw-
edges first upward and inward toward ea.eh
o‘rher far enough to cut out the ashes and
debris and then outward and downward from
each other to their original positions, substan-
tially as described.

3. A stove, range, or furnace grate compris-
ing crescentic grate-bars arranged alongside
one another so as to form a concaved fire-
bed, and having, respectively, journals, two
upturned sharp cutting-edges, and an exterior
or bottom surface concentric to the axes of

- the journals, and stops for preventing the

bars from being moved improperly out of
their normal positions; and gears for vibrating
the bars and thereby moving the sharp cut-
ting-edges first toward each other far enough
to cut out the ashes and débris and then
downward and outward from each other to
their original positions, substantially as de-
Ser]l)e{l

4. A stove, range, or furnace grate compris-
ing bars of @ eseelmv shape arranged along-
slde one another so as to form a concave ﬁle

- bed, and having, respectively, journals, two

Cle-pldtes, and the respective toothed segments

or wheels by whieh they are vibrated can be

made in one piece, and that the end pieces of

the grate-frame can be made in two pieces
and with recesses adapted for the reception
of the cog-gears and circle-plates, each of said
pieces being formed with half journal-boxes
and a senicircular recess, and the upper
pieces serving as removable ecaps for cover-

ulg,,proteetlm.:, and holding the grate-bar jour-

nals down in position, w hlle t]l@} are readily
removable to permit access for repairs or with-

drawal and renewal of burned- out bhars,
“ hat 1 ¢laim is—

1. A grate comprising two crescentic grate-
bars arranged alongside one another S0 48 1o
form a concaved fire- -bed, and having, respect-
ively, journals, an upturned sharp cutting-
edge, and an exterior bottom surface concen-
tric with the axés of the journals, stops for
preventing the bars from being moved im-
properly out of their normal positions, and
gears for vibrating the bars and thereby mov-
ing the sharp cutting-edges first upward and
inward toward each other far enough to cut
out the ashes and débris and then outward
and downward from each other to their nox-
mal positions, substantially as described. -

2. A grate comprising two crescentic bars ar-
ranged alongside one another so as to form a

concave fire-bed, and having, respectively,
journals; an upturned sharp cutting-edge

about on a lie with the axes of said journals,
an. exterior bottom surface concentric with
the axes of the journals, an inner or top sur-

upturned sharp cutting-edges about in a line
with the axes of said journals, an exterior
bottom surface concentric with the axes of
the journals, an inneror top surface, 1‘11@1‘11&;]01‘
portion of which is below the axes ol the jour-
nals, and stops for pr eventing the bars from
being moved out of their 1101‘11’1{:1]_ positions,and
gears for vibrating the bars and thereby mov-
ing the sharp Out‘rmﬂ edges first upward and
inward toward each other far enough to cutout
the ashes and débris and then {lowm ard and
outward from each other to their original
positions, substantially as described.

b. A stove, range, or furnace grate compris-
ing ¢ 'eseenhc bdrs arranged alonﬂmde one

another so as to form a conctwed f]le -bed,and

having, respectively, journals, an exterior hot-
tom surface concentric with the axes of the

journals, and a top or inner surface between

the extreme outer sharp edges of the bars
and lving below the axes of the journals,
2eATS for connecting the bars in pairs, and
bt()ps forpreventing thebars from bheingmoved
out of their normal positions, and gears for
operating the bars and thereby moving the
sharp Cllttlllﬂ‘-edﬂeb first toward each other
far enough tu cut out the ashes and débris and
then downward and outward from each other
to their original positions, substantially as de-
seribed.
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6. The combination, with the lower portion

orlining of the 001111)11%‘[1011 chamber of a stove,
range, orfurnace having the construction as dt
s, of a grate comprising two crescentic grate-

bars ar l*anﬂed alongside one another, so as
to fOl‘IlchLOIlCc:‘LVB {ire -bed and having respect—
ively, journals, one or more uptm‘ned sharp
- cutting-edges, an exterior or bottom surface

130
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~moved 1n the wrong direction,
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which 1s concentric with the axes of the
journals, and an inner or top surface between
sald sharp edges which is below the axes of
sald journals, stops for preventing the bars
when 1n their normal positions from being
gears for con-

necting said bars, and suitable means for vi-

brating the bars, Ssubstantially as described.

7. A grate comprising two open-work grate-
bars arranged side by side, each bar consist-
ing of journals, a series of crescent-shaped
spaced transverse portions located out of line
with and having their outer curved surfaces
concentric with the ‘journals, and suitable
longitudinal portions for connecting the trans-

verse portions, in combination with the inter-

meshing gears on the 30111*11&1% at one end,sub-
bt&ntmlly as described.
8. As anew article of llla,llufaeture a g 1'ate-

20 bar of crescent shape in cross-section made

with an inner fire-bed or top depressed sur-
face, a segmental outer or bottom surtace,
and with journals at its ends above the mid-
dle of the depressed surface, and with toothed
oears and circular end plates, all the parts

eonstructed integrally with one another, sub-

stantially as descl 1bed.

9. A grate-bar crescentic In form trans-
versely and having journals, the top surtace
of said bar inside 1‘53 cutting-out edge being

“below the journals, and the bottom or exterior
surface concentric 'with the axes of said jour-
' nals and also below the journals, substantially
- as deseribed.

In testimony whereot 1 hereunto aifix my

- signature in presence of two witnesses.

AVILLTIAM McCLAVE.

Witnesses: | |
JNO. P. ALBRO

- R. H. PATTERSO\I

el |
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