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.30
. embodying my present improvement, said fig-
. ure showing the endless traveling grate in
. one of the positions it assumes during the
" . traveling movement thereof, and also ehew-,
ing means for supplying air to the fuel car-
o .-’ned upon the upper fuel-carrying run of the:

c fr_wrate
~ vationofa pormon of the furnace, the air-sup-
- " plyapparatus being removed,a portion of the
o traveling grate being. breken away and an-
~ . other portion of the grdte being shown in sec- |
~ tion, said figure showing another position as-:
sumed by the grate duringitstraveling move-
. Fig. 3 is a sectional plan view of the
"'forwerd end of the furnace, a portion of the
-+ upperrun of the traveling grate being broken
. away. Fig. 418 a trensveree vertical section
o of thefurnace, taken in line. a—a, Fig. 1, and
. looking toward the right hand in said ﬁgure,
;__Q -50 pertlon of the air-pressure chambers between | by
S the upper end lowel runs ef the ﬂ'rete bemcr
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Te aZZ whom u? mwy concerr:
- Be it known that I, FRANCIS II RICHARDS

s "movement to the upper and lower runs of the

S _25.
..~ wherein only a small Verneel Speee 1s evell-
" able therefor. =~ -
~ Inthe drawings eceompenymn* and form-.
- ing part of this specification, Figure1is a sec-

tional side elevation of a portlon of a furnace. I
B which reference may be had. In the present

 1ment.

grate in opposite dlreemene, respectively, and
D to so construct and organize said mechanism |

¢ astopermit these runs to be placed relatively
- neartogethersoastoreduce the vertical space

reqmred for the grate-mechanism and there-

by render the ﬂ*rete applicable to furnaces |
3 of operation of my present improvements, I.

Fig. 2 is a similar. sectional side ele-

a citizen of the United. States, residing at
Hartford, in the county of Hartford and Stete |
of Oonnectwut have invented certain new |
. and useful Imprevements in Trevelmg Grate
. Furnaces, of Wthh the followmg Is a speelh
... cation.
| - This mventmn rela,tee to- trevelmg grate
S .furnecee ; the ob] ect of my present invention
“ -+ beingtoprovide, in connection with a furnace
~of thlS class, traveling-grate-mechanism in.
_W]_llch the tra,vehng grate will be supported
upon suitable waysand will be operated with-
~outthe use of driving-shaftsand chain-wheels
-at opposite ends of- 1ts fuel-supporting run;
“also to provide improved and effective meeh-
~anism for simultaneously imparting a sliding

actuetmn' mechanism.

ell the figures.

“Similar charaeters desﬂwnete hke pa1ts m- -
1n theptefemed e'ubedlment theleof herem o

PATENT OFFICE.

broken ewey to more. cleerly shcner the ﬂ'rete-_ _' '

| shown and described, my improved furnace

“has an endless mternelly-toethed fuel-carry-
ing grate comprising an upper and lower ran
ISUPP

orted for simultaneously sliding move--

'60 .

ments longitudinally of the furnace- ehember |

recting the movements of the upper and lower

‘gagement with the upper and lower runs at
a point remote from the ends thereof and

| adapted for imparting a sliding movement
| to the upper and lower runs. of the grate si-

multaneously in opposite dlreetlens, respect-

seribed.
For 111ustra.t1ug the eppheetlon and mode

have shown the same applied to a furnace

runs of the grate, a revolable driver in en-

| in-oppositedirections, respectively, and made -
‘up of a series of treneversely disposed grate-
sections pivotally connected together; ﬁxed. -
lshde ways or guides for supporting and di- ¢

------

ively, and means for rotating said driver, all
| of which Wlll be helelnafter more fully de-_- N

75

similar to that shown and described in Let- =
ters Patent of the United States No. 499,716, 8 o

granted to Eckley B. Coxe June 20, 1890, to

“instance, however, the furnace-chamber O is
| shown covered for a considerable portwn of
its length by a reverberetory roof, A.

‘sides and ends thereof by the usual side-walls,

] "The furnace chamber is 1nclosed et rhe

‘2 and 4, and the front and rear end-walls, 3
‘and 5. At the rearward end of the furnace-

’ -

the forward end of said cha,mber 18 the usual

Ieha,mber is the usual bridge-wall, 7, and at

fuel-hopper, H, from which fael is supplied

to the grate supported in the furnece cham-

| ber through the usual chute: or opemng, 6, in

va well- known mannper., . .. .

| The furnace-floor proper eenelste ef the 11p-- -
‘per run 10 of a traveling grate, which grate,
|_ as a whole, is designated in a'general way by
G, and is mclosed together. with the appli- .

a.| ances for supporting end actuating the same,

| ehember C.

95

tbc_'__ |

the side. end end walle of the furneee-- |




In this instance of my invention the upper

and lower runs 10and 1], respectively, of the

the furnace-chamber by means of the. revo-

527,451

said drivers, the movement of the upper run

tending to assist the lower run, and the move-

| tothe fuel through the upperrun.of thegrate,

grate G are made up of a series of trans- | ment of the lower run tending to assist the yo
‘versely-disposed grate-sections, e, pivotally- | movement of the upper run, the grate-sec- -

5 connected together, as shown at 9, and sup- | tions in traveling from the lower Tan posi-
ported for sliding movement longitudinally | tion to their upper run position assuming the
‘of the furnace-chamber preferably in chan- | angular positions illustrated in Figs. 1 and
nels or guide-ways, 20, at opposite ends there- | 2 during certain portions of the traveling 75
of, which channels are located between inner | movement and at other timesintermediate to

1o and outer tracks, 21 and 22, respectively. | the positions shown in Figs.1and 2, thechan-

- These tracks, in practice, will usually be con- | nels at the forward and rearward ends of the
tinuous, as most clearly shown in Figs.1and | inner and outer tracks being of sufficient

2, the upper portion of the inner tracks 21 | width to permit the unobstructed movement So
constituting a guiding support for-the fuel- | of the grate-seetions. It will be noticed by

_____ 15 carrying run of the grate, and the lower por- | reference to Figs. 1 and 2 that the end-por- -
tion of the outer tracks 22 constituting a | tions of the inner tracks 21. act as fulerums
guiding support for the lower run of the | upon which the grate-sections oscillate in
grate, sald tracks being usuallyin the nature. | their traveling movement from their lower 8 5
of laterally projecting flanges formed upon | run positions to their upper ran positions, -

20 the. side-plates, 23 and 23’, of the furnaece- | various portions of one or more grate-sec-
chamber, as will be readily understood by | tions being in contact with the ends of said
reference. to Kig. 4 of the drawings.. The | tracks at various times while other portions
grate-supporting: portions of the tracks 21 | thereof are out of contact therewith at the QO
and 22, will, in practice, be located in rela- | same time. S | T

25 tively close proximity, sufficient space only || By this construction and arrangement of’
being left between said portions. to receive | grate-mechanism said mechanism is rendered
and permit the actuation of the grate-actuat- | applicable to furnaces in ‘which relatively
ing mechanism. - | small space is available, and another advan- gs

The grate-sections e are shown provided at | tageous feature of this construction is that

30 their under side, at opposite ends, with teeth, | at.the end of the combustion period the re-

- ¢, adapted to be. engaged for imparting a | sultant cinder will be earried over the deliv-
sliding movement to the upper and lower | ering-end of the grate by the section. upon
runs:of the grate in opposite directions, by | which. it is supported and will be delivered 1oo
drivers, as will be hereinafter described. | directly therefrom into the ash-pit without

35 In theform thereof herein shown,the grate- { dropping from one grate-section to another

ctuating mechanism: consists of a pair of | as the sections are passing from their upper
revoluble drivers, 12 and 12/, carried by a | to their lower run position at the delivering o
~ transverse shaft, 13, journaled in bearingsin | end of the grate as is customary in furnaces 1og
the framework, said drivers being in the na- | of thisclass employing traveling grates, thus,

40 ture of pinions, the teeth of which engagethe | in a great measure, preventing ash deposits

| teeth of the upper and lower runs of the | between the upper and lower runs of the . .
grate at opposite ends thereof, as most clearly | grate and maintaining a cleanliness very de-

- shown In Figs. 1 and 4, and being located in- | sirable. o | . IIO
termediate to, and remote from, the ends of || As a means for supplying air to the fuel

45 the grate-supporting portions of the tracks | upon the upper run of the traveling grate, I
21 and 22. ~ As a means for driving the shaft | have providedan air-supply apparatus, which
13, said shaft will usually be provided at one | in the form thereof herein shown consists of =
end thereof with a worm-wheel, 40,driven by { a: series of alr-pressure chambers, a, a’ and r1g
a worm, 41, carried upon a driving shaft, 42, | a? located between the upper and lower por- -

50 journaled in bearings upon the framework, | tions of the inner track 21 and having inlet
which shaft will be provided with a driving- | and outlet openings. contiguous to the lower
wheel, 44, which may be driven by a belt (not | and upperruns of the.grate, respectively, and
shown) from any suitable source of power. |an alr-supply chamber; J, located below the 120

In practice, the upper and lower: portions.| lower run of the grate and having an outlet

55 of the inner track 21 of each set of tracks |.opening in communication with each air-

- will be a distance apart substantially eq?g .chamber-a, ¢’ and a?, respectively, said out-
tothewidth-of one of the grate-sections whi¥h | let openings being provided with perforated
will permit the traveling grate to.make a e¢ir- | slide-valves adapted for regulating the ef- ras
cuit in a relatively narrow space, the sections | fective areas of the outlet openings-and the

50 making short angular turns at opposite ends | consequent air-pressure in the several cham-
of the furnace-chamber. R ! bers a, a” and a®. By this means air is sup-

In.operation the upper fuel:carrying run | plied to. the air-pressure chambers through
of the-grate is pushed toward the rearend of | the lower run of the grate and from thence 1 30

A5 luble drivers 12 and 12’, and the lower run |

the pressurein the air-chambers being so reg- -

of the:grateissimultaneously pushed toward
the forward end of the"furnaee-chamben- by

‘ulated relatively to each other as to supply -
air to the fuel at varying pressures at sue-’




30

40
45
L its inclosing walis

6o

osenas s

The air-su ppl_w;r chamber J will be

" 5 (not shown) in a well known manner,

upper and lower run supported for simulta-

~ neous movement longitudinally of the fur-

~mnacein opposite directions, respectively, and
IS':;.-

consisting of a series of grate-sections pivot-

revoluble drivers supported intermediate to

“the grate, means for rotating said drivers to
;_-Slmultaneously impart a travehn-:r movement

. posed perforated grate-sections pivotally con-
35
~teeth atopposite ends thereef longitudinally
- parallel tracks supporting the upper and
- lower ruus of said grate and located at a dis-
~ tance from one another substantially equal
to the width of one of the grate-sections, rev-
~oluble toothed drivers in engagement with
' the teeth of the 0pp081te ﬂ'mte-seetlons and
| grate-
. sections at the extreme end of said tracks,
means for rotating said drivers to impart a_l
. traveling movement to the upper and lower
- runs of the grate in opposite directions, re-
. spectively, and means for supplying air
~ through both runs of said grate to the fuel
supported upon the upper ran thereof sub
R -;i-stantmlly as described.
.8, In a furnace of the class Speelﬁed the'
. _'?"'eomblnatlon with the furnace-chamber and
,of an inner and outer con-
tinuous tmek located at each side of the fur-
'~ nace-chamberand adapted for supporting the
- upper and lower runs, respectively, of a trav-
~eling grate, an endless internally- toothed
. traveling grate comprising an upper and
lower run consisting of a series of perforated
. grate-sections pwotally connected together
and supported for traveling movement at op-
- posite ends between the inner and outer
- tracks at each side of the fumaceﬁchamber “
‘revoluble drivers each of which is in ‘en-
f-gaﬁement with the teeth of both the upper

nected together and having integral internal

- carried by a shaft remote from the

o ally- conneeted together and having air-sup- |
. ply openings therethrou oh, fixed n*mde -Ways
. for supporting and dlreetmﬂ' the movement |
~of the upper and lower runs of the grate,
20
- and remote from the ends of the wmde--wa,ys
- and engaging the upper and lower runs of

~to the nupper and lower runs of Lhe grate in
~_opposite dlrectlons, respeetwely, and means
- ~for supplying air through both runs of said
' grate to the fuel carried upon the upper run
" thereof substantially as described.

2. In a furnace of the class c:zpemﬁed the'
o il__}..combmatlon with the furnace- chamber and
S its mclosmg W&HS, of an endless traveling

~ grate comprising a series of transversely—dlﬂ-_ .-

substantially as described.

‘ing movement thereof, means bllbbt&lltl:ﬂly as
-_dBSGI‘Ide for 1mpartmw a traveling move-

simultaneously in opposite duectmns Te-

air-pressure chambers located between the rz
two runs of said grate, and means for supply-
‘ing air to said air-supply chamber, substan-

| tially as descrlbed and for the pmpose set o
forth. | |

jcesswe pomts in. the length of the furnace- | 1emote from the fmwmd ends of the tlaeks
. chamber.

supphed with air from a pipe, P, which re-
- . celvesits supply from an air-pump or blower_'

‘means for rotating said drivers to impart a

lating or rocking movement to the suceeessive -

ﬂ'rate-sectlonb as they pass from their lower
‘run to their upper run position, and means.
for supplying air through thepelfmatlons of

-both the upper andlowm runs of thegrateto

traveling movement in opposite directionsto 70 |
the upper and lower runs, respectively, of the
.| traveling grate, and for imparting an oseil-
. Having thus descrlbea my mventlon I“

e .',___-cla.lmm-— L |
1. Ina furna(,e of the OldbS speelﬁed the:
- ?'jg-.eombmatlou with the furnace-chamber and
| its inclosing walls, of an endless mternally—_
.'-_'_toothed fuel- -carrying grate comprising an

75

the fuel supported uponthe uppe1 run thereof _ : N

4, In a furnace of the class speclﬁed in.

a series of plvotallyuconnected ﬂ'rate-sectlons.
‘having air-supply openings themthrouﬂ'h
means substa,nua,lly as described for suppor ¢
ing the upper and lower runs of the gratein

relatively close proximity and for eﬁectmw a
‘rocking movement to the grate-sections as
they pass from their lower run positions to

their upper run positions during the travel-

ment to the upper and lower runs of the grate

spectively, and means for- supplymﬂ' air

5. In.a furnace of the class spec1ﬁed in
combmatmn an endless traveling grate com- -

| '.pmsmw an u pper and lower run, each consist-

ing of a series of pwotally-connected-ﬂ'rate
- sectlons, means substantmllv as descr 1hed for
supporting the upper and lower runs of the

grate in relatively close proximity and for ef-

_fectmg a rocking movement to the grate-see-

tions as they pass from their lower run posi-
‘tions to their upper run positions during the =~
I10
tially as "described for 1mpartmn‘ a traveling
movement to the upper and lower runs of the
grate simultaneously and in opposite direc-
tions, respectively, and means for supplymn‘ |
alr to the fuel carried by the grate at varying
pressures atsuceessive pointsin the traveling
fmovement thereof, which consists in a series
-of air-pressure chambers located between the

lower and upper runs of the grate and hav-
ing inlet and outlet openings contiguous to

jsmd lower and upper runs, respeetwely, an
‘air-supply chamber located below. the lower

run of said grate and having valveregulated

traveling movement thereof, means substan-

outlet openings in commumeatwn w1th the

6. In a fumace of the cla,ss speclﬁed the 1.
combination with the furnace-cha,mber and

its inclosing walls, of two endless tracks or

guide-wayssecured one to eachside Wall of the . e
and lowm runs of the tmvelmg grate at pomts i furna,ce-achamber, .-;m mternally-toothed end- |

30
'combmatlon an endlesstraveling grate com-
__ pI‘lSlnD‘ an upper and lower run consisting of

too

120

I25

. 05"
| through the air-supply openings in both the

‘upper “and lower runs of the traveling g grate,
to the fuel supported upon the upper ran
-'_theleof substantially as deseribed.

IISI

130




less fuel-carrying grate compnsmﬂ' an upper | chamber located below the-lower run of s&ﬂid

and alower run cousisting of a series of pivot- | grate and adapted for supplying air through
ally-connected tmnsversely disposed perfo- | the lower run of the grate to the series of air- 15
rated grate-sections supported at their oppo- | supply chambers 1ocated between the upper

5 site ends by the tracks or guide-ways, a rev- | and lower runs of the grate and through the

oluble driver supported 1ntermed1ate toand | upper run to the fuel supported upon said
engaging the teeth of both the upper and | grate, substantially as described and for the
lower runs of the traveling grate, means for ‘purpose set forth.

rotating said driver, a series of air- supply | ~ FRANCIS H. RICHARDS
10 chambers having inlet and outlet openings | Witnesses:
and located between the upper and lower| = TFRED. J. DOLE

- runs of the endless grate, and an air-supply | EMMA . FOWLER
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