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(\To medel }

- Be 1t known that I, WILLIAM. BOWERS ef
Carbondale, in the (,ount) of Lackaw anna and

State of Pemley]mma lme mvented a ueu

(rrates and. I do hereb,gr deelere that the- fnl
lowmn I1s a full, (,]ear.. end exact: deseuptlen

- of tlle same.

My invention relates to 1mp1m emente in

ro grates for steam - boiler furnaces of the class

- the bars are tllted the clinkers and ashes are
13

in which the grate-bars are pivoted independ-

ently in bearings and. are provided with in-

terlocking teeth by the action of which, when

torn to pieces aud permitted to pass between

‘the bars, while the ignited fuel is at the same

_time thoroughly shaken and agitated.
'L'he object of my invention is, first, to pro-

| ﬂde for a more ready and perleet Elt]lnlbbl()tl'

o 20 of air to the fire by making the grate-bars of

peenllar shape; further, to ms:.lreag.;uuqt clog-
ging of the bars by the lodgment of clinkers
between the sume ; further to 1ncrease the

- strength of the bars and prevent war ping aud

25

twisting without unduly increasing their
wewht, and, in general, to produce a simply-
constructed, dumble, and effective- grate: at
small cost.

‘The invention ceu:usts pfu‘t]} in the peeu-

30 llar quadrant-shaped grate-bars, tapered to an

ddge around the curve or arc and lhaving a
straight upper edge; further, in the constraec-

“tion of the frame of the grate, by which in a

'35

~ a side elevation of four grate - bars and their.

45

sectional grate material is economized and
lightness secured; further, inthe peculiar com-
pound lever for oeenhtm g all the grate - bars
simultaneously in the same direction; and,

finally, in the general constr uctionand arran ﬂe-
ment of the various parts and in their seveml

' 40 combinations, all fully hereinafter described.

In the drawings, Figure 1 is a plan view of
a grate composed of two sections. Xig. 2 is

eonnectmg levers, ehowmg them at their limit
of motion in one direction.

~ section on the lines z # and yy. Tig. 41s a

bottom view of a single grate-bar.
The grate for a boiler- tum&ce may be com-

posedofany desirednumberof sections, accord- |

50 ing tothe size andshape of the boiler. In Fig.1

I have represented two of such S"—"CtIODS, A A"

' !.-- as formmg the grftte
‘posed of end bars, B, bolted to side bars, C ¢,
‘the end and side bars bemgprefembly formed

‘the next bar.

Hig. 3 is a cross-

Each section is eom-

of cast metal. The side bar C, which is at the

outer end of the grate is 011]y of about balf
‘the diameter or thmlmese of the side bar ¢,
‘which separates adjoining sections A A/,
‘the side bars are formed rounded depressmns
‘or bearings to receive the trunnions of the
| ﬂ*rete-beru

In

Each bar consists of a reetengulm

55

6o
T'he depressions in the bar G/ are .
"f.et twice the length of those in the -bar C,
‘since they extend across the width of C'.
| grate- b_‘us are represented separately in Tig.
4 by D.-
“central: I‘lb 2, with quadrant - shaped teeth T
projecting theretrom at right angles, forming
“prongs which extend on epposwe sules of the

The |

rib and 1nterlock with corresponding teeth in -

These prongs are abount four
inches in length from the center of the rib, as

I have’ found that it is not desirable for them
' to penetmle the fuel on the grate to a greater:

‘depth, as shown in Fig. 4, eaeh tooth of the -
grate-bar—Dby whiel T mean tlle twooppositely-:
placed quadrant - shaped ‘prongs referred to, -
‘whicb, taken together, form a single semicir-

cular pmjeetlon—-—ls a top plan view of a nar- .
row lozenge shape, the ends or corners being

sharp. The bars taper from the plane top
equally on all sides to the sharp-curved edge,
but on top have a plain flat surface. The teeth

of adjoiuning bars, when in position, fit closely

no
75

8o

together, as shown in the dmwmgs while the .

teeth on the last bar.at sach end mesh with
stationary -quadrant -shap-d teeth E B, cast

85

with the end bars, B B. - Each grate - bar 1S

provided with tru11111011-. 4 4,by which it is jour-

‘naled 1n the bearings in the side bars . C C,
the trannions on one side,however,occapying:

less than half of the bearing - surfaee of the
grooves in the side bar O/, the remainder of

90

the space being filled by the trunnions on the '

grate-bars whleh form the next section, A’.
These trunnions are prevented from coming in

contact by the partition 5. Waile the bar €’

is on its upper surface of nearly twice the
width of the bar C, yet, in order to admit air

95

to the greatest extent possible, such bar ista-

pered, as shown in Fig. 3, thereby m&kll]ﬂ‘ 1t
much lighter and economizing material,

100

The grate bars are oscillated simultaneously



Cr

I0
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by a compound lever, G H. The arm G is piv-

“oted to.hangers 7, secured to or cast with the

orate-bars. The arm G passes through the

ash-pit and furnace-door through a narrow slot

in the latter. On the outside of the furnaceis
sapported a standard, 8, and to this standard
is pivoted the armm H, which is also pivoted to
the outer end of G. The end of the arm H
may be formed into a band-lever, or said arm
may be provided with a socket to receive a
suitable detachable lever, by either of which
devices motion is communicated to the grate-
bars. By this compound-lever arrangement
the bar ¢ is given a direct .I“BGI[]IOGHUOII, and
consequently worksin a narrow slotin the wall
or door of the ash-pit.
opening the door, in order to operate the lev er,
with the accompanying shower of ashes rmd
dust, (particularly where a blast is employed,)
is entirely obviated.
vided with a hanger to which the rod G is piv-

oted, it follows that all the bars are given a si-

multaneous inclination in the same direction,

~as shown in Ifig, 2, causing interlocking prongs

25
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tion, since in the latter case the equal rising-

'35

10

50

55

“widen downwardly.

of adjoining bars to move in opposite direction,
those of one bar being depressed, while those
on the other are elevated. I have fonnd in
practice that this movement effects a more
complete and thorough tearing and grinding
of the fuel than result w heu interlocking
prongs move simultaneously in the same direc-

of the bars simply raises and lowers the fuel
without thoroughly agitating 1it; while in my
device a portion of the fuel drops while the re-
mainder 1s lifted, and, the teeth penetrating

the fuel, the whole mass is thoronghly shaken,

By the peculiar shape of my grate bars three
direct advantages are obtained: Ifirst, the een-
tral rib and semicircular or double-quadrant-
shaped teeth are of such depth that their

strength 1s ﬂ'reatly increased, and they are pre-

vented from the warping and twisting incident
to-the narrow bars in general use; second that

while the bars fit so closely on their uppe‘r sur-

faces as to afford a firm support for the fuel,
yet, on account of the beveled or tapered slmpe
of the teeth, wide open spaces are left below
for the admlsslon of air to the fuel; and, third,
that clogging of the grate by clinkers is pre-
vented, since the spaces bLetween the teeth
- 1t also results from con-
structing the teeth with a flat top that sharp
ends or corners are formed, which penetrate
the mass of fuel and thoroughly agitate it.

Hence the necessity of

Since each bar 1s pro-

el

A

line with the teetl.

261,992

It will be noticed that the hangers and levers
for operating the bars are placed under and in
A clear air-space 1s thus
permitted between the end of the grate-bars
and the side walls, and the levers and fixtures
form no obstructlon to the admission of air to
the fire, By utilizing the bar C’ as a support
for the trunnions of both sections I economize
mmetal, while I provide also a more solid frame-
work than if separateside bars were used, while
by tapering the said side bars
Increase the air-space below the grate.

I prefer to use independent shaking devices
for each grate-section; but it will readily be
observed that by making proper counnections
all the bars 1n the different sections may be
shaken simultaneously.

I bhave found that the agitation of the bars
1n my gratedisposes so effectually of the ashes,
clmhers, and other refuse that no meauns-for
dumping the grate are necessary. 1 am thus

enabled to economize fuel to a very great ex-

tent.

Having described my iny entlon 1 claim as
new and d(,bllf'e to secure by Letters Pa,teut—-

1. In a grate composed of two or more sec-
tions, A A’, the combination of the end bars,
b B, having stationary quadrant-shaped {eeth
Ii, the side bars, C C (/, and a series of grate-
bars pivoted in beulno"s in such side bars aud
having interlocking teotl.

2. The deb(,rlbed grate-bars, having the cen-
tral rib, 2, and a series of Selmurcular or dout-
ble- quddmnt shaped teeth, H, adapted to in-
terlock with COI"I‘EbDOHleﬂ' tLeth on adjoining
bars, in combination with means for simul-
taneously oscillating such bars. |

3. A grate-bar composed of a central rib, 2,
and a series of teetb, If, set at right angles
thereto, such teeth having the flat lozenge-
shaped upper surface,sharp corners,and being
beveled to an approximately semicircular low-
er edge, for the purposes set forth,

4. In a furnace-grate, the side bar; C/, hav-

‘ing the divided bealmg -grooves in its upper'

face and constructed of a tapered or beveled
¢cross seection, for the purpose set forth.

In testimony whereof I have signed my name
to this specification in the presence of two sub-
scribing witnesses. -

WILLIAM BOWERS.

Witnesses:
DAVID H. MEAD,
I¥, L. MIDDLETON.

downward]y L

60

70

75

30

90

95

100




	Drawings
	Front Page
	Specification
	Claims

