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UNITED STATES

PAaTENT OFFICE.

FRANCIS H. RICHARDS, OF HARTFORD, CONNECTICUT, ASSIGNOR TO ECKLEY
B. COXE, OF DRIFTON, PENNSYLVANIA.

FURNACE.

SPECIFICATION forming part of Letters Patent No, 510,556, dated December 12, 1893,
. Application filed September 4, 1893, Serial No. 484,703, (Mo model)

To all whom it may concern:

Be it known that I, FRANCIS H. RICHARDS,

acitizen of the United States, residingat Hart-
ford, in the county of Hartford and State of

5 Connecticut, have invented certain new and
useful Improvements in Furnaces, of which
the following is a specification.

This inventipn relates to traveling-grate

furnaces; the object being to provide a fur-
1o nace in which the grate-bars of -the furnace-

floor shall be operable independently of the

traveling-movement of said floor, for the pur-
pose of breaking up and agitating the fuel
during the combustion of the same.

15 My present invention is in the nature of an
improvement on the furnace described and
claimed in my concurrent application, Serial
No, 484,702, filed September 4, 1893, -

In the drawings accompanying and forming

2o a part of this specification, Figure 1 is a sec-
tional side elevation of a furnace embodying
my present improvements. Fig. 2 is a view
similar to Fig. 1, with the grate-mechanism
and the air-blast apparatus removed. TFig.3

25 is a partial plan view of the furnace. Fig. 4
is a transverse section in line a—a of Fig. 1,
showing the parts at the right-hand of said
line as seen from a point at the left-hand
thereof. Fig.5 is a side view of the furnace,

30 asseen from abovein Fig. 3 and from the left-
hand in Fig. 4, for illustrating the apparatus
shown for operating the movably-supported
grate-bars. Fig. 6 is a plan view of one of the
grate-bars. Fig. 7 is a side elevation of the

v 35 same, as seen from below in Fig. 6. Fig. 8is

an end view of the grate-bar, as seen from the
right-hand in Fig. 7. : :

Similar characters designate like parts in
all the figures.

40 Inasmuch as my present improvements are
more especially intended for use in connec-
tion with the furnace described in Letters
Patent No. 499,716, granted to Eckley B. Coxe,
June 20, 1893, I have herein shown these im-

45 provements applied to a furnace of the kind
described and claimed in said patent; but my
present improvements are applicable to other
kindsof traveling-grate furnaces, being more
particularly intended for use in burning bi-

5o tuminous or semi-bituminous coals.

The furnace shown in the drawings has its

furnace-chamber, C, inclosed, in practice, by
the usnal side-walls, as 2 and 4, and at the
rearward end thereof has the usual bridge-
wall, and at the forward end thereof has the 55
wall 3, through which is a passage-way, 5, in
which the fuel is supplied to the grate from

.| an ordinary hopper, H, ai the front end of the

furnace. Thegrate-mechanism is inclosed in
a mechanism -chamber, C’, underneath the 6o
furnace-chamber, access to which is.or may
be obtained by means of the door 55 at the-
forward end of thefurnace. Said mechanism-
chamber is ordinarily so inclosed for the pur-
pose of preventing or reducing the leakage of 65
air by way of the edgesof the traveling grate.

The traveling grate, which is designated in
a general way by G, consists of grate-bars
and carrying-chains therefor, which chains,
designated by 50 and 50/, are carried by 7o
chain-wheels 12 and 14, fixed on the driving-
shafts 13 and 15, which are supportedin suit-
able bearings in the furnace structure. For
actuating the grate-mechanism, one of said
shafts, 15, has on its projecting end a worm- 75
wheel, 40, which meshes with a worm, 41, on
a driving-shaft that is earried in bearings, 43
and 43’, on the framework of the furnace.
Said driving-shaft 42 may be actunated by
means of a pulley (not shown) fixed thereon 8o
intheusual manner. The links 6 of the chains
50 and 50’ have bearings for rveceiving the
journals, 8 and 8’, of the movably-supported
grate-bars, 9, which, in the preferred form
thereof shown in Figs. 6,7 and 8, consist of a 85
bar or vertical plate, 9’, provided along the
upper edge thereof with the grate-bars proper
orfuel-supporting fingers, 9'/, which, as shown
in Fig. 3, intermesh the fingers of one pair
with those of the next pair so as to form a go
continuous grated floor forthe furnace-cham-
ber. - At the ends of the grate-bars9, these
are provided with the end-walls 16 and 16,
which, as indicated in Fig. 4, form 4 continu-
ous wall along the edge of the furnace-floor 93
for properly holding up the edges of thelayer
22 of fuel on the grate. See Fig. 1. = .

The foregoing arrangement of the details
of the grate-mechanism will be understood
by comparison of the several figures of draw- 102
ings, especially Figs. 1, 2, 3 and 4.

The upper run, 10, of the grate is shown
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supported by meansof the rellers 18 and 18/,
with which each grate-section or grate-bar is
provided, and which run upon the tracks 20
and 20’, respectively; the lower run, 11, of
the grate is supported by means of said roll-
ers running upon the gnideways 19 and 19,
which are fixed in proper position therefor.

For supplying air to the upper run 10 of
the endless grate G, an air-blast chamber, J,
is provided, which chamber, as described in
the aforesaid Letters Patent No.499,716, may
consist of a series of separate air-blastcham-
bers, ¢, b, ¢ and d, supplied with air under
varying pressures, through the pipes o/, b/,
¢’ and d’,from the conduit M, or other source
of air-supply, for the purposes stated in said
Letters Patent.

For the purpose of operating the grate-bars
to break upthe fuel, the grate-bars are shown
provided atone end with lever-arms, 17, which
are secured to the journals 8 by means of
nuts, 23, screwed upon the endsof said jour-
nals. The lever-arms 17 are provided at each
end with rollers, 18, which run on the track
20, which track corresponds in form to the
traveling movement of the grate-bars. The
upper middle portion of said track is formed
of a separate grate-operating bar, 21, having
an upper surface which is composed of alter-
nately curved elevations and depressions, 21’
and 21"/, respectively, Fig. 2, said bar being
held in place by means of bolts, 44, which
pass through slots, 45, forined therein, said
slots permitting said bar to have a recipro-
catory movement. This bar 21 is operated
by means of a rod, 46, which is pivotally se-
cured thereto by means of a bolt, 47, which
passes through a slot, 48, formed in the side
of the furnace-casing, said rod 46 being re-
movably connected near its outer end with a
stud 49, secured to a lever-arm, 56, which le-
ver-arm is pivoted near its lower end at 57,
and is provided near its middle portion with
a stud, 51, (Fig. 4) which enters a groove, 31,
formed in a cam 30, secured to the aforesaid
driving-shaft 42. When said operating-bar
is longitudinally reciprocated, the grate-bars,
whose lever-arms are in engagement with
said bar, are thereby oscillated on their jour-
nals 8 and 8’ in the carrying-chains. By lift-
ing the rod 46 out of engagement with the
stud 49, the operation of the grate-bar-actu-
ating-mechanism may be stopped, said rod
being held out of engagement therewith by
means of a pin, 60. In practice, a suitable
handle, as 61, will be fixed upon the outer end
of the rod 46, whereby the same may be op-
erated by hand.

By reason of the construction hereinbefore

.described, the grate-bars,as these are carried

along in thefurnace,and by reason of the en-
gagement of the two rollers of the grate-bar
with the undnlating upper surface of said
actuating-bar 21, are given an oscillating
movement of a relatively low veloeity, which
serves to gradually break up the mass of fuel
during the combustion period, so ag to pre-
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vent such packing or solidification.of the
same as will materially interfére with the
proper combustion thereof. By imparting a
suitablereciprocatory movement tosaid actu-
ating-bar 21, the grate-bar may be operated
more or less rapidly as may be required, a
relatively slow oscillation of the grate-bars
being kept up by the traveling movement of
the grate after the operation of said bar 21
has ceased. In practice, as hereinbefore set
forth, the actuating-bar may be operated by
hand, especially when the furnace is a small
one; or, it may be operated by means of the
camt-and -lever deviee, as hereinbefore de-
seribed, especially when the furnace is of
relatively large size, requiring a considerable
amount of power foroperating the grate-bars.

The operation of the endless grate, and the
mechanism for operating the same, will be
readily nunderstood from the preceding de-
seription in connection with the drawings and
the aforesaid Letters Patent. The operation
of the grate-bars by means of the actuating-
devices described therefor will only be re-
quired when the same fuel upon an ordinary
grate would require the use of a “slicing-
bar;” and at such times the grate-bars may
be operated for breaking up the coked fuel,
either by hand or by means of the automatic
apparatus deseribed therefor.

Iaving thus desceribed my invention, I
claim—

1. In a furnace, the combination with os-
cillating grate-bars and means for carrying
the same along the furnace-floor; of a recip-
rocatory grate-bar actuator located alongside
of the furnace-floor in engagement with the
grate-bars thereof, and means for imparting
a longitudinally-reciprocating movement to
said actuator, substantially as deseribed.

2. In a furnace, the combination with rock-
ing grate-bars and means for carrying the
same along the furnace-floor, of a reciproca-
tory operating-bar located alongside of the
farnace-floor and engaging the grate-bars
thereof, driving-mechanism, substantially as
deseribed, in operative connection with the
grate-bars and with the operating-bar for im-
parting simultaneous movement to the grate-
bar and the operating-bar longitudinally of
the furnace-floor, substantially as set forth,

3. In a furnace, the combination with a se-
ries of rocking grate-bars, and with appara-
tus for carrying the said bars laterally there-
of, of a longitudinally-reciprocatory operat-
ing-bar engaging said grate-bars and having
an undulatory or cam surface, and meansfor
actuating said operating-bar whereby the un-
dulations or cams thereon impart a rocking
movement to the grate-bars, substantially as
described.

4, In a grate-mechanism of the class speei-
fied,the combination with the ecarrying-chains,
of a series of intermeshing grate-bars jour-
naled on said chains, a longitudinally-recip-
rocatory operating-bar engaging the grate-
bars for rvocking the same, a driving-shaft
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connected for carrying forward the chains

and grate-bars, and a cam on said shaft in
operative connection with the operating-bar,

substantially as described.

5. In a grate-mechanism of the class speci-
fied, the combination with an oscillating grate-
bar having oppositely-disposed lever-arms as
set forth, of the longitudinally-reciprocating

[

grate-baractuatorhaving undulations orcams
engaging said lever-arms for operating the 10
grate-bar, substantially as deseribed.

FRANCIS H. RICHARDS.

Witnesses:
FRED. J. DOLE,

JorN L. EDWARDS, Jr.



