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To all whom tt may concermn:

Be it known that I, FrRaNcrs I RICHAR:D_S,:

acitizen of the United States, residing at Hart-
ford, in the county of Hartford and State of
g Connecticut, have invented certain new and
- useful Improvements in Traveling-Grate Fuar-
naces, of which the following is a specifica-
tion. |
This invention relates to traveling -grate

io furnaces, and has particular reference to that |

class of furnace described in Letters Patent
of the United States, No. 510,551, granted to
me December 12,1893, to which reference may

be had. | | i .
t5  The object of my present invention is, pri-
- marily, to provide, in connection with a fur-

nace of this class, an endless grate of -1m-

proved construction and organization, com-

prisingan upperand a lower run consisting of |

20 a series of grate-sections flexibly coupled to-
gether, and to provide means for imparting a
traveling movement to the upper and lower

runs of the grate simultaneously in opposite

directions, and also to provide means for sup-

2¢ porting the upper and lower runs of the grate
independent of their actuating mechanism.
Another, and the chief, object of my pres-

ent invention is to provide grate-sections and

shifting-means therefor of such construction
30 and organization that two adjacent grate-sec-

tions may be quickly coupled together or dis-
connected from each other by simply tilting

one grate-section relatively to the other and:

~ without disturbing the continuity of the re-
35 maining portion of the endless grate.
In the drawings accompanying and form-

ing part of this specification, Figure 1 is a sec-
tional side elevation of a traveling-grate fur-
nace embodying my present improvements.
40 Fig. 2 is a sectional plan view of a portion of
the forward end of said furnace.
vertical cross-section of the furnace, taken in
line a—a, Fig. 1,looking toward the left hand
| in said figure. Fig.4isan enlarged sectional
45 side elevation of the forward end of the fur-
nace, showing a portion of the endless travel-
ing grate and one of the revoluble drivers for
imparting a traveling movement thereto. Fig.

Fig.3 1s a

‘1 Similar characters designate like parts in

all the figures. .
The furnace in connection with which my

present improvements are shown is, or may

| be, as to the general comnstruction and ar- 55

rangement thereof, substantially the same as
the furnace deseribed in Patent No. 510,551,

| hereinbefore referred to, but it will be under-

stood that my improvements are applicable
to other furnaces than the one shown in said 6o

patent. o o -
The furnace herein shown has the usual

| furnace-chamber; C, inclosed by the usual in-

closing walls at the sides and ends thereof,
and is also shown provided with the ordinary 65
roof, A. The side-walls are designated by 2
and 4, respectively, the front end-wall by 8,
the rear end-wall by 5, and the bridge-wall by
7. At the forward end of the furnace, this
is provided with the usual fuel-hopper, H, 70
from which coal is delivered to the furnace-
chamber through the chute or opening 5, in
a well-known manner. In the form thereof
herein shown, the grate, which is supported
for traveling movementin the furnace-cham- 75
ber, C, is in the nature of an endless grate,
designated in a general way by G, and com-
prises the upper and lower runs, 10 and 11,
respectively, the upper ran 10 of which con-
stitutes the furnace-floor proper. | §o
As a means for supplying air to the fuel at
varying pressures at successive pointsin the
length of the furnace-chamber, tosecure the
best practical results in the combustion of
the fuel, I have provided an air-blast appa- 85
ratus, which air-blast apparatus is shown lo-
cated underneath the fuel-carrying run of the

| orate and preferably consists of an inclosed

air-supply chamber, b, extending, substan-
tially, the entire length of the fuel-carrying
portion of the grate and having successive
series of valve-regulated outlet openings, b’,
at successive pointsin the length of, and con-
tiguous to, the upper run of the endless grate.
This air-supply chamber is in the nature of 95
a box having side, end, top and bottom-walls,
and will be supported by some suitable con-"
nection with the side-plates, 23 and 23’,

which constitute the inner portion of the side-

90

5 is an enlarged sectional side elevation of a

so portion of one end of a grate-section. walls 2 and 4 of the furnace, sgid_air—supply 100
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chamber being shown with an inlet opening, | eling grate, and designated in a general way

b% at one side thereof which communicates
with an air-supply pipe P, as will be under-
stood by reference to Figs. 1 and 2 of thedraw-
ings. The air-supply pipe P will receive its
supply of air from any suitable air-pump or
blower (not shown) in a well-known manner.

As a means for regulating the effective areas |

of the successive series of outlet openings
and air-supply chambers to thereby vary the
alr-supply at successive points in the length
of the furnace-chamber C, I have provided a
series of perforated slide-valves, one contig-
uous to each series of outlet openings, which
slide-valves are provided with operating-rods
extending through one side-wall of the fur-
nace, as clearly shown in Figs. 1 and 3 of the
drawings. | |

My present invention particularly resides
in the improved construction and organiza-
tion of traveling grate, and in the several
means for supporting, guiding and actuating
sald grate, as will be hereinafter more fully
described. In the preferred form thereof
herein shown, the traveling grate, which, as
before stated, issupported for traveling move-
ment within the furnace-chamber, and which
comprises the upper and lower runs 10 and
11, respectively, consists of a series of trans-
versely disposed grate sections 9, flexibly
coupled together by coupling-links 97, at op-
posite ends thereof, as most clearly shown in
Figs. 1, 4 and 5 of the drawings, and as will
be hereinafter more fully described.

As a means for supporting the upper and
lower runs of the endless grate, and as a
means for guiding the.successive grate-sec-
tions and maintaining them in their proper
relative positions during the traveling move-
ment thereof, I have provided grate-support-
ing tracks, 21 and 22, located below the upper

and lower runs, 10 and 1/, respectively, of the.

traveling grate. The upper track 21 has a de-
pending portion, 21/, at the rear end thereof,
which acts as a support and a guide for the
grate-sections during their traveling move-
ment around this end of their eircuit, and the
lower track 22 has an upwardly extending
portion, 22’,adjacent to the portion 21’, which
acts a guide for, and limits the lateral move-
ment of, the grate-sections relatively to each
other during their {raveling movement

~around the rear end of the circuit, as will be

55

6o

understood by reference to Figs. 1 and 3 of
the drawings. ' S _ |

In the form herein shown, the upper wall
of the air-supply chamber b constitutes the
middle portion of the upper track 21. This
construetion may, however, be modified with-
outdeparture from myinvention. The tracks
21 and 22, portions of them, will usually be
formed integral with the side-plates, 23 and
23’, of the furnace-chamber. - |

In the present instance I have shown the

. furnace provided with a water-seal adapted

for preventing the escape of air from the air-

chamber b through the lower run of the tray-

527,719

by S, which water-seal may be of the same
general construction and organization as the
water-seal deseribed in Letters Patent of the
United, States, No. 510,538, granted to Hckley
B. Coxe, December 12, 1893, to which refer-

ence may be had. In the form thereof herein

shown, each grate-section consists of a grate-
beam and a series of grate-bars removably
secured to a longitudinal flange upon the up-
per side of said beam; said grate-bars being
of the same general construction and being
secured tothe grate-beamsin substantially the
same manner as the grate-bars described in
Letters Patent of the United States, No.
515,656, granted to Kc¢kley B. Coxe, February
27, 1894, to which reference may be had for a
more complete description of the construction
and organization of said grafe-barvs.

The grate-beams, which are longitudinally
flanged at their under sides and have trans-
verse flanges or runners 27 at opposite ends
thereof, and are provided at or near the op-
posite ends with depending driving-teeth
adapted to be engaged by the teeth of the
revoluble driver 12, as hereinafter more fully
described, are provided at each end with two
remoteand longitudinally-disposed trunnions
30and 307, respectively,havingelongated link-
engaging heads 31 and 317, at their outer ends,
respectively. These trunnions 30 and 30’ are

preferably formed integral with flangesof the

orate - beam, and will have their elongated
heads set preferably at right angles to each
other as shown in Fig. 1 of thedrawings; that
is to say, a longer axis of one of the trunnion-
heads, as 31, will be at right angles to the
shorter axis of the adjacent trunnion-head,
as 31’. These heads 81 and 31’ are formed
upon the trunnions 30 and 30/, respectively,
by forming lateral flanges at opposite sides
of said trunnions at their outer edges, the
inner edges of said flanges being preferably
tangent to the periphery of the trunnions.
The grate-sections are, respectively, secured
or coupled together, by coupling-links 9’ en-
gaging adjacent trunnions of adjacent grate-

sections as shown in Figs. 1, 4 and 5 of the

drawings, said links being normally held in
place between the headed end of the trunnion
and the end flange 27 of the grate-beam.

These end flanges 27 constitute runners which

rest upon and travel over the tracks 21 and
22, said runners forming a convenient means
for supporting said grate-sections and retain-
ing them in proper alignment relatively to
each other. |

By providing trunnions at opposite ends of
the grate-section having elongated ends in

angular disposition, and connecting the ad-

jacent trunnions by loop shaped coupling-
links extending around said truunion inter-
mediate to the headed ends thereof and the
flanged end of the grate-sections as herein-

before described, I am enabled toreadily con-
nect or couple together two or more grate-

sections and to readily disconnect said sec-
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42, journaled in bearings 43 and 43’.
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tions from each other by tﬂtmg one grate-

section laterally of theother until the longer

axis of the headed end of one or other of the
trunnions is parallel to the longer sides of
the coupling-link, as will be'rea,dily' under-
stood by reference to Fws 1 and 4 of thedraw-
ings.

As a means for 1mpa,rt1nn' a traveling move-
ment to the upper and lower runs of the orate
in opposite directions respectively, I have
provided two revoluble drivers 12, one only
of which is shown, said drivers being preter-
ably located at opposite sides of the furnace-
chamber at the forward end thereof. Hach
driver, in the form thereof herein shown, 1s
in the nature of a gear-wheel, the teeth of
which are adapted for engaging the teeth of
the successive grate-sections 9. 'These revo-

luble drivers are preferably mounted upon

asingle-shaft 13, one at each end thereof, said
shaft being jour naled in bearings (not shown)
in the side-plates 23 and 23" of the furnace-
chamber, and being provided at one end

thereof with a worm-wheel 40, the teeth of

which are in engagement with a worm 40’
upon a vertical shaft 40”” journaled in bear-
ings upon the side-wall of the furnace-cham-
ber as illustrated in dotted lines in Iig. 1,
said shaft 40"/ carrying a worm-wheel 40"",
the teeth of which are in mesh with the teeth
of a worm 41 upon a horizontaldriving-shaft
This
driving-shaft 42 is provided with a pulley, 44,
by means of which it is driven by a belt (not
shown), from any suitable source of power.

Having thus described my invention, I
cla.lm-—-

1. In a furnace of the class specified, the
combination with the furnace-chamber and
its inclosing walls, of an endless grate sup-
ported for traveling movement within said
furnace chamber and comprising a series of
transversely -disposed grate-beams flexibly
coupled together by coupling-links at oppo-
site ends thereof and having driver-engaging
teeth at their inner sides at opposite ends, &
seriesoflongitudinally-disposed grate-barsre-
movably carried by each grate- beam and rev-

olubletoothed-driversin en ﬂaﬂ’ement with the
teeth of said beam, substantlally as described.

2. In a furnace of the class specified, the
combination with the furnace-chamber and

its inclosing walls, of two remotely- and lon-

gitudinally-disposed grate-supporting tracks,
an endless grate having the upperand lower
runs thereof supported for traveling move-
ment upon said tracks, and comprising a se-

ries of transversely -disposed grate-beams

having internal teeth at opposite endsthereof
and each having two link-engaging trunnions

at each endthereof,coupling-links removably

engaging the adjacent trunnions of and flexi-
bly connectingadjacent grate-beams, a series
of grate-bars removably ca,rrled by each grate-

teeth of and aclapted for imparting move- |

meént collectively to said grate- beams, sub-
stantially as described.

3. In a furnace of the class spec1ﬁed the'

combination with the furnace-chamber and
its inelosing walls, of an endless grate sup-
ported fortraveling movement within the fur-
nace-chamber and comprising a series of
transversely-disposed grate-sections each of

which hastwolink-engaging trunnions ateach

end thereof, with elongated heads in angular

ling-links removably engaging the adjacent

trunnionsof adjacent grate-sections, substan-

tially as described and for the purpose set
forth.

4, In a furnace of the class Speclﬁed the
combination with the furnace chamber and
its inclosing walls, of an endless gratehaving
an upper and a lower run, and consisting of
a series of transversely - disposed grate-sec-
tionshaving two trunnions at each end there-
of with elongated heads, so disposed with re-
lation to each other that their axes are at right
angles, oblong loop - shaped coupling -links
movably engaging the adjacent trunnions of
adjacent grate-sections, tracks in position
and adapted for supporting the upper run of

the traveling grate, tracks in position and
adapted for supporting the lower run of the

traveling grate,and meansfor simultaneously
imparting a traveling movement to the upper
and lower runs of the endless grate, in oppo-
site directions respectively, substantia,lly as
deseribed.

5. In a furnace of the class speelﬁed the
combination with a furnace-chamber and its
inclosing walls, of the grate-supporting track
21, having the downwar dly-extending portion

at ltS rear end, the grate-supporting track 22,

having the upwa,rd_ly-extending portion at itg
rear end, substantially as deseribed, the end-

less traveling grate supported for traveling
movement upon, and guided by, said tracks

and their extensions, and comprising a serles
of -transversely-disposed grate-sections hav-
ing headed trunnionsat opposite ends thereof
and flexibly connected together by coupling-
links removably engaging said headed trun-
nions, substantially as and for the purpose
set forth

6. In a furnace of the elass specified, the

combination with the furnace-chamber and
its inclosing walls, of an endless grate having
its upper and lower runs supported for move-

ment upon tracks, and consisting of a se-
ries of transversely - disposed fuel -support-

75

disposition relatively to each other, and coup-
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ing grate-beams having fixed trunnionsat op- .

posite ends thereof, and ﬂembly connected

together by cou plmﬂ'-lmks engagingsaid trun-
nions, mechanism in position : and adapted for
imparting a traveling movement to-the npper
and lower runs of said grate,and an air-sup-
ply apparatus located intermediate to the

65 beam, and revoluble drivers engaging the ! upper ahd lower run-supporting tracks and

125
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adapted for supplying air through the upper
ron of the endless grate to the fuel supported
thereon, substantlally as described.

7. In a furnace of the class specified, the
combination with the furnace-chamber and
its inclosing walls, of an endless grate sup-
ported for traveling movement within said

furnace-chamber, and comprising a series of

transversely - disposed grate-sections having
internal teeth at opposite ends thereof, and
each of which grate-sections has two link-
engaging trunnions at each end thereof, coup-
ling-links movably engaging adjacent trun-

nions of adjacent grate-sections and revolu- |

ble drivers in position and adapted for en-
gaging the teeth of successive grate-sections,
substantially as described and for the pur-
pose set forth.

8. In a furnace of the class specified, the
combination with the furnace-chamber and
its inclosing walls, of two remotely- and lon-
gitudinally-disposed grate-supporting tracks,
an endless grate having the upperand lower
runs thereof supported for traveling move-
ment upon said tracks, respectively,and comn-
prising a
versely-disposed grate-sections each of which

- has two link-engaging trunnions at each end

30
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thereof, and the coupling-links removably

engaging the adjacent trunnions of adjacent

orate-sections,substantially as deseribed and
for the purpose set forth.

9. In a furnace of the class Speolﬁed the
combination with the furnace-chamber and

its inclosing walls, of an endless grate sup-

ported for traveling movement within said
furnace-chamber and comprising a series of
transversely - disposed grate-beams each of
which has two link-engaging trunnions at
each end thereof and each of which has in-
ternal teeth adapted for engagement by a
toothed driver, coupling-links removably en-
gaging adjacent trunnions of adjacent grate-
beams, and a series of grate-bars transversely
disposed with relation to and removably-se-
cared to said grate-beams, substantially as
described and for the purpose set forth.

10. In a furnace of the class specified, the
combination with the furnace-chamber and
its inclosing walls, of two remotely- and lon-
gitudin ally-dlsposed orate-supporting tracks,
an endless grate havmg the upper and lower
runs thereof supported for traveling move-
ment upon said tracks, respectively, and com-
prising a series of internally-toothed trans-
versely disposed grate-beams each of which
has two link-engaging trunnions at each end
thereof, coupling-links removably engaging
the ad,]aoenb trunnions of adjacent grate-
beams,and aseries of grate-barstransversely-

disposed with 1*_elaJtlon to and removably se-
cured to said grate-beams, substantially as |

described and for the purpose set forth.

11. In the herein-described grate-section |
for traveling grates of furnaces of the class
specified, it consisting of a grate-beam having
two trunnions formed npon or fixed to each

series of internally toothed trans-.

527,719

end thereof with their respective axeslocated
approximately midway between the longi-
tudinal axes of said beam and the side edges
of said beam, and having internal teeth at
opposite ends at the under side thereof
adapted for engagement by drivers, substan-
tially as desoubed and for the purpose set
forth.

12. The herein-described ograte-section for
traveling grates of furnaces of the class speci-
fied,

it consisting of a grate-beam having

70

75

teetll at the undel side and at opposite ends

thereof, and having two link-engaging trun-
nions at each end thereof having laterally-
projecting link-holding flanges or heads at

their outer ends, which trunnions are fixed to

or formed upon said grate-sections with their
respective axes located approximately mid-
way between the longitudinal axis of the
beam and thesideedgesof said beam,substan-
tially as deocnbed and for the purpose set
forth.

13. In a furnace of the class specified, Lhe
combination with the furnace-chamber and
its inclosing walls, of an endless grate sup-
ported for traveling movement within the
furnace- chamber and comprising a series
of transversely - disposed internally - toothed
orate-sections each of which has two link-
engaging frunnions at each end thereof hav-
ing laterally-projecting link-holding flanges
or heads at their outer ends, and coupling-
links movably engaging the adjacent trun-
nions of adjacent grate-sections,substantially
as described and for the purpose set forth.

14. In a furnace of the class specified, the
combination with the furnace-chamber and
its inclosing walls, of two remotely- and lon-
gitudinally-disposed grate-supporting tracks,

an endless traveling grate comprising a ser 1e8_
of transversely dISpOSGd grate- seotlons, each

of which sections has drlver engaging teeth
at the inner side of each end lhereof and has
two transversely-disposed runners one at each
end thereof supported for movement upon
one of said tracks and each of which runners
has two link-engaging trunnions projecting
outward from the outer side thereof, and
coupling-links removably engaging adjacent
trunnions of the ranners of adjacent grate-
sections, substantially as deseribed c.l»]fl(]. for
the purpose set forth.

15. T'he herein-described grate-section for
traveling-grates of furnaces of the class speci-
fied, it consisting of a grate-beam having a
transverse supporting runner at each end
thereof, two trunnions formed upon or fixed
to each runner of said grate-beam with their

respective axes in parallelism with and lo-

cated approximately midway between the
longitudinal axis of said beam and the side
edges of said beam, the driver-engaging
teeth formed upon the under side of each end
thereof, substantially as deseribed and forthe
purpose set forth. |

. The herein-described grate- section for

I tmvehn g gratesof furnaces of the class speci-
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fied, it consisting of a grate-beam having a | beam and the side edges of said beam, and 1o
longitudinal grate-bar-supporting flange and transversely - disposed grate-bars removably
having a transverse supporting runner atb | secured to the longitudinal grate- bar -sup-
each end thereof with driver engaging teeth | porting flange of said beam, substantially as

¢ adjacent thereto, two link-engaging trun-; described and for the purpose set forth.

nions formed upon or fixed to each runner of - FRANCIS H. RICHARDS.
said grate-beam with their respective axesin |  Witnesses: | -.
parallelism with and located approximately FRED. J. DOLE, ]

midway between the longitudinal axis of said FREDERICK A. BOLAND.
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