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To all whom it may concern:

Be it known that I, THOMAS HENDERSON,
engineer, a subject of the Queen of Great
Britain, residing at Liverpool, in the county

of Lancaster, in the Kingdom of England,

bhave invented certain new and useful Im-

provements in Grates for Furnaces, (for which

I have received Letters Patent in England,

‘dated October 2, 1876,No. 3,812,) of which the |

following is a specification. |
This invention relates to furnaces having
vibratory bars and to mechanism for working

‘the same.

~The object of the invention is to producea
simple and economical grate for furnaces by

means of which the fuel may be fed from one

end of the furnace to the other, which can be
adjusted acccording to the different sizesand
qualities of fuel used, and which can be
worked either with or without a mechanical
stoker. '

The invention may be described by refer-
ence to the accompanying drawings, which
1llustrate the invention asapplied to a marine
boiler, though it is equally applicable to other
kinds of boilers. -

Figures 1 and 2 are side views of myinven-
tion, the former showing the means for oper-

ating the bars C and J, and the latter the
means for operating the bars K and J, the
connections between the main shaft and the
bars being slightly different.
tral horizontal section of a furnace with the
fire-bars in position and a portion broken
away to show theactuating mechanism. Fig.

4 18 a similar view, with the fire-bars and the

greater part of the actuating mechanism re-
moved. Fig.51is an elevation of the actuat-
ing-bar C. Figs. 6 and 7 are respectively an
elevation and plan of the bar J, hereinafter
described. |
A horizontal shaft, A,runs along the fron
of the furnaces Z, being supported in suitable
brackets, . Upon the shaft A, and opposite
each furnace, is a crank, B, or its equivalent,
for working the actuating-shaft P. In the
two upper furnaces each crank B is connected
with the actuating-shaft P by means of a

- strap, D, link E, and actuating-bar C, Figs. 1

and 3. In the central or lower furnace the

crank is connected with the actuating-shaft | J may turn when moved vertically at their

(See Fig. 2.)

| 1s supported at its ends on brackets .

Fig. 3 is a cen-

by means of the connecting-rod E’ and the
lever E* which are attached to said shaft.
~a” 1s a stay for the bracket a.
The actuating-bar C, as well as the alter-
ternate horizontal reciprocating bars K, rest
at each end upon horizontal supports, the
suppoit at the rear end being preferably a
fixed bearer,Q, while that at the front end is
by preference an anti-friction roller, I, which
The
actuating-shaft P is flanged somewhat in the
form of a bell-crank and is placed trans-
versely below the front ends of the bars,
being supported -at its ends on the brackets
[ in such a manner as to be capable of oseil-
lating thereon. 'The upper edge of the ver-
tical flange N of the shaft P rests in a notch
in the bars K and C. The noteh in the actu-
ating-bar C fits the flange N without appre-
ciable play, and is preferably provided with
a strap or cover, ¢, as in Fig. 5. The notches
in the bars K have very considerable play, so
that they can remain stationary while the

| lange N moves through a small arec of a
circle, during which time the alternating bars

J are raised vertically at their front ends for
a short distance by the approximately-hori-
zontal flange N’ of the shaft . This latter
flange rests in notches in the downward pro-
jections j of the vertically-oscillating bars J.

The horizontally-moving bars K and C end
abruptly a little beyond the bearer Q. The
alternate vertically-oscillating bars J do not
end abruptly at the same point as the bars K
and C, but are at that point stepped down
vertically an inch or more, sometimes, per-
haps,six or seven inches. Beyond this point
the bars J are provided with a horizontal
flange, which 1s extended both in a lateral and
rearward direction, as seen at J’ in Figs.1, 3,
6, and 7. Each part J’ touches or almost
touches the part J’ on the next similar bar,
so that a flat dead-surface is formed with
very small or no air-intervening spaces, this
surface being also extended in a forward di-
rection for a short distance below the bars
K. The rear ends,J’, of the bars J rest upon
a bearer, R, which may be a water-tube,
though shown solid in the drawings. The
bearer R acts as a pivot, upon which the bars

55

6o

75

30

Q0

95

TQO



front ends or, mstead of the bearers Q a,nd |
R, a ﬂ&nged shaft similar to P might also be
placed below the rear ends of the bars,.so |

that the bars J would be actuated threun*h-
out instead of mainly at their front ends

A roller may be substituted for the bearer |

- Q, but a fixed bearer is preferable, as, if a

10

~ .roller were used, the bars K would be apt to
- move during the entire stroke of the shaft
P instead of during a p01t1011 @f it only as

. before described.

'T'he rear end of the actuatlnn‘-bal C is

""'prefera;bly provided with a realwerdly-pl O-

Jecting tongue, ¢/, Fig. 6, which serves as.an

~additional guide thereto and prevents any

possibility -of it-being drawn off the bearer
Q during its reelproeetwn |

The mevement of the bars may be ad] usted

: to suit different qualities of fuel, as follows:
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In the upper furnaces the strap D carries a
" block, d, forming one-half of the crank-pin:
| beermtr

and 1ts pes1t10n therein may be adjusted by

This bloek slides within the strap,

the winged regulating-nut F or other similar
device, so that the eran_k moves. the strap

during the whole or during. only a regulated
- portion of its revolution.
nace the movement of the bars is adjusted
by the slot e? in the lever E?and the adjusta-

In the lower fur-

ble pin ¢’ in the connecting-rod E’. A hang-

ing door, S, Fig. 1, is usu.elly hinged to the
| _bea,rel R a,nd proteeted by fire- resmtme' ma-
~terial.
passes through an eye, ¢,in the bearer Q,and.
is brought 1:0 the front of the furnace,sothat

A chain, T, attached to thls door

the door may be opened when desired.

- The action of the apparatus is as follows:
‘The crank B oscillates the flanged shaft P
~ either by means of the strap D, lmk E, and
actuating-bar C, or by means of the cenneet- |

During one portion.
of.the oscillation the front ends of the bars J

ing-rod E’ and lever E?,

are raised slightly above the level of the alter-

“nate bars K, and the latter are drawn for-
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- K, with the fuel, are pushed toward the rear
_ "The fuel and clinker are thus
| fed'eonti_nuouely rearwerd_ and the bars are
kept clean. The fuel 1s mostly consumed by
the time it reaches the rear end of the bars

- of the furnace.

50

- the dead-surface J’, |
pushed back by the ends of the bars K and ;

55

ward. During the remalning part of the os-
cillation the bars J are depressed, and the bars

proper, but the clinker falls off the latter onto
‘aforesaid, whence it is

falls down into the space S’ behind the door

'S. This door may be opened when desired |
- and the clinker drawn out at the front of the !,

-:b01161

o .403,340 .

Sm‘r&ble means. |
Wherea meehameel stoker is used Wlth the

I claim as my invention— -

1. In combination, the horlzentelly-reelp-: :
rocating bars K, a ﬁxed bearer supporting

the rear ends, an anti-friction roller support-

ing their front ends, the alternate bars J, hav-.
'_mn* projections located near the torwmd end
| and supported at their rear ends upon a fixed
bearing, an actuating-shaft having flanges
formed thereon, and means for aetuatmﬂ* said

shaft, one of said flanges engaging. the bars
K for reciprocating them back and forth and

The bers ma,y be eetuated b} any_";_';_:"_. g

the other flanges engaging the prO]eetlens on. -
the bars J, wher eby theyr are tilted, substan-
tially as desel ibed. - N
2. The combination ef the shet‘t P, hav N
ing vertical and horizontal flanges N N’ M.
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ba,r C, having a notch formed therein end“
adepted to engage the vertical flange N, grate- |

bars K, having notches formed therem also

&depted to engage ‘said vertical flange, alter-

8o -

nate bars J, hevmg projections formed on

reelp1eeat10n 1S glven the bars K and the

bars J are tilted, substantlally as described.

their lower surfaee near the forward end and
engaging the horizontal flange N’, and means
for. aetnetmfr said bar C, Whereby horizontal

- 8. The combmauon of the alternate bars K '

a flat dead-surface is formed with SIﬂ&ll Or no
air-spaces, substantially as described.
4, In combination with the shaft P, having

‘vertical and horizontal flanges N N’, bars J,

_'Wlth the alternate bars J, having horizontal
fanges J’ located below the level of the grate-
surface and extended laterally and lengitudi-
nally beyond and for a short distance below
therearendsof the alternate bars K, whereby

having mnotched preJeetmns near their fm:--

ward end adapted to engage the horizontal .
flange N’, alternate bars K ‘having notches
.therem edepted to engage the Vertlea,l flange

N, said notches being wider relatively to. the

ubeembmn‘ witnesses.
THOS
Wltnesees
- GEo. C. DYMONI)
- H. P. _SHOOBRIDGE
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.ﬂa,nﬂ‘e N than the notches in the progeetmns .
on the bars J, and means for actuating the
‘shaft P, Whereby in the movement thereof 105 -
the bers J will be tilted before the bars K are B |
reciprocated, substantially as deseribed. = |
~ Intestimonywhereof I have signed myneme -
to this specification in the presenee of twe. R

'HENDERSON. -
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_-fuma,ee‘% the shaft A may be driven from it. .

go




	Drawings
	Front Page
	Specification
	Claims

