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:Ta @ZZ whom zt ma:y concermn:

. Be 11: known that I, FRANCIS H RICHARDS f._

a citizen of the. Umted States, residing at |
IIertford in the county of Hartford and Stetej_
5 of Connectleut have invented certain new.
—and usetulImprovemente in Tra,velmﬂ'-(}rate.j;_ -,
Furnaces, of which the followmg is a Speclﬁ-;_

| ner.:

ca,tlon.. o

| This mveritmn relatee to fuel tra,velmﬂ',;*
xr:.- grate mechanism for furnaces, the object of__

. '."L-i the invention being to furmeh in connection

© . with a furnace, an efﬁclent non-rotary fuel- |
trevelmg grate adapted for carrying the fuel. |
- in a layeralongin the furnace after the man-
1 5 ner of the endless traveling grate, or chain-.

o*rete, heretofore used for tha,t purpose.

In the drawings accompanying and form--;
mg a part of thle epemﬁcetlon, Figure 1 is a
sectmnel side elevation of a furnace embody-:
o L:..__.rzo ing my- present 1mprovemente |
. sectional plan view of the furnace showmg_

Flﬂ' 218

~_the arrangement of the grate-barsand grate--

bar—ectuatmg mechemsm Fig. 8 is a trans-

versesectional elevetlon of the f arnace taken

2 5 in line a—a, Fig. 1 showing the parts at the
- rlght hand of seld line as seen from a point

~at the left hand thereof

~illustrate the operetlon of the dewees forim-
pa,rtmn' the required traveling movement to
‘Fig. 51s a cress-sectional de- -
_tail view, on an enla.rn'ed scale, illustrating

- ?':'..the preferred form and erranﬂement of the
. grate-bars.

Similar eha,mcters deswnate llke pelts m
all the figures. :
.. The furnece 111ustreted in “the drawmgs

_has the usual 11:101051110' walls at the sides and
- ends thereof and is shown provided with an-
. .ordinary furnace. roof.

i

The side-walls are
designated by 3 and 4, respectwely the roof.
" Dby 2,the usual bridge- well by 5, and the front

S -wall by 6. .Atthe fmwerd end of the furnace:

~ thisis prowded with the fuel-supply hopper H

" from which the fuel is admitted to the fur-

» nace-chamber through the inclined chute or

.....

Fig. 4 is a detail
. view illustrating, in sectional side elevation,
. a portionof the rw'ht hand end of the furnace |
]g;'3o showing the. 0'ra,te and actuating mechanism
oo ina pesmen dlﬁermﬂ* somewhet from that
f-. - shown in Fig. 1, said ﬁgure being intended to

The f urnaceis prowded with a reci plocatm y

fuel-trevelmn' grate, designated in a general

by smtable transverse supports, m, having

‘way by G, whwh grate is. eupported at itsends
55

‘suitable guides m’ for ouiding the movements
of said grate. Airis supplled to the fuel upon

the wrete from below in any suitable man-

fm reducing the fuetlon of the bers as the:»;.r

‘are moved 10ng1tud1nelly of the furnace.
My 1mpr0ved fuel-traveling grate consists
_of a series of grate-bars supported as before
deseribed aud adapted to have a relatively =
| slow forward movement together, and tohave
‘separately, or suceeeswely, a reletwely rapid
‘backward movement. The series of bars is
‘carried forward with a relatively slow move-
ment toward the left hand in Fig.1by means
of suitable actuating devices, as hereinafter
deseribed, and during said forw&rd move- -

In practlce suitable grate- ber-support—-.
ing rollers, as 9 and 10, will be provided at one
or: more pomts in the Ienfrth of the grate-bars

6o

ment of the majority. of the series, the bars .

‘are, a-portion of them at a time, retracted
_w1th a relatively repld movement to their
During ﬂllS retractive

orl gma,l positions.-

75

movement, the fuel resting in a mass spread

in a layer uponthe series of bars has a greater.

resistance upon the several adjacent for-

“time so lonﬂ' as one or more barson ea,eh side

ward together.: By means of this o
tion of mechamsm the laver L of fuel rest-

efter the same manner, substantially, as by_
| the. ordinary  endless -traveling  grate.

somewhat inclined downwardly towa,rd the

bers

of the. retra,ctmn' bar continue to move for-
organiza- .,

ing on the bars is carried reﬂ‘ularly forward,

rearward end thereof, as indicated -in the
“drawings, so that g1av1ty will co- operate with |
‘the forwardly-moving bars to prevent retrac- ..
tion of the tuel by the backwardly mownw i

In the'preferred form thereof hereln shown,; _
the grate mechanism consists of the alter- .
nate “ upper” and “loeer” bars 12 a,nd 13, ©

8o

' wardly-moving barsthen it has edheemuupon L
a backwardly-moving single bar.:
thelayer or mass of fuel remains, in practice,
unbroken by the retraction of one bar at a .

Therefore

9o
In

yractice,the proper operation of the mechan-
ism, Wlll be facilitated by setting the grate

I0Q



" which bars are shown substantlall of the
~ same construction set side by
‘exception that the so-called up |

each a cap-piece, 14, while the lower bars 13

“have the supportmﬂ‘ plates15 underlying the |

“edges of the cap- Pleces of the upper bars 12.

Thls arrangement is shown best in Fig. 5 |

side Wlth the
per bars have

where the fuel is shown supported on- sr:ud

~ bars as in practice, the air being supplied to

) .to

the fuel from below through the openings or
‘alr-spaces 16 and 17, whleh openings are pre- |

- vented from cloc-'frmtr by the arrangement of |

" the overlappmn' plates and caps 14 end 15, re- |

20

spectively..

" As a means for 1mpa,rt1nn' the reqmslte
‘movement to the grate-bars, I have provided
in connection mth each o*rate-bar a grate-bar-
driver, or cam, 19, which i in the form thereof

herem shown, (see Fig. 4) consists of a wheel [
having a relatively long or eccentric cam-

face, 25, by means of Whlch a relatwely slow |

- forward movement is imparted to the grate- |

‘bar, and a relatively short retllrn-cam face,

26, by. means.of which a relatively- rapid re~

tar n-movement is imparted to thegrate-bar,

which cam-faces may be formed by grooving |

the face of the dmver or. m a,ny well known |

~ manner known to.the art.

30

- the cam-faces25and 26 of: the gra,te -bar-actu-

~ faces.
- 35

~ The. grate-bars 12 and 13 are shown pro-

vided with rollers or. studs, 18, for engaging

ating. cams, or drwers the drivers being |
hereln shown as o'roeved to form. said cam-
These. cams, or. drivers, are. shown.
placed upon a shaft, 20, that is carried in
beamnge in the. Walls of the furnace. Said |

- shaft is shown provided at one end with the

40

worm-wheel 21 fixed thereon, which worm- ['s
wheel meshes with the worm. 22 on the driv- |

ing-shaft 23 supported in suitable bearings
and provided with a drwmg pulley 24
whereby the entire mechanism may be actu-

- ated. Asbefore stated the forward movement-

45

- backward movement thereof is pmduced by |
the steeper or shorter ca,m-face 26. In Fig.

50

55

of the grate-bars is produced by the gradual
incline or cam-face 25 of the driver, while the.

4 the driver is illustrated in a different: Pposi-
tion from that shown in Fig. 1 for more fully
setting forth the operation of the mechanism,
which will be readily understood by com: pari-
son of the several: figures.of the drawings. i n
connection with this deseription thereof.

In practice, the vrete-bar-drwem will be

secured to the. sheft 20 -in slightly. varying |

: p031t10ns and be.so timed.i intheir movements.

60

o5

‘as-to move.forward the majority of the bars |

all together with a. relatively slow. movement: |

and will: move others of said bars backward:

with a relatively rapid movement, which ar-
rangement will- be fully understood by any-

oneskilled in. the art to which thls 1nvent10n~- |

a,ppertems

The cap pieces 14 of the upper bars 12 by -

overla.ppmg the plates 16 of the lower bars
13 protect the air-spaces 16 and 17 between.
- sald bars and prevent theu- becommg clog o'ed

527,448

with fuel or clinker. The 10ng1tud1na1 move-
ment of one bar relatwely
serves to grind or break up the material lodg-

ing in the air-spaces, thus keeping the air-
spaces free from obstruction. |

' followe

ing the pulley 24 with some suitable source

to the other also

A

The general operation of the furnace is as
The grate-actuating devices being -
started in operatlon by 0pera,t1ve1y connect-.

75

_ of power, (as for instance, a suitable motor

~connected by a belt, not shown) said devices

manner hereinbefore set forth and impart to

throucrhout the forward stroke thereof and

Impart to apart of them at a time suceessive

and relatively rapid backward movements:
- The fuel being supplied to the. grate from the

actuate the several - grate-bars after the =
8o

| them a general and relatively slow forward
| movement of substantially uniform velocity

‘hopper- throun-h the chute or opening 7, 18

carried forwa.rd on the grate in a continuous
la.yer, air being supplied to the fuel from be-

“low in any suitable manner to.facilitate com-
' bustion thereof, after which the ash and cin-

“der are dlscherged over the rear end of the

gra,te-bars

I claam—- . --
1A fuel-traveling g ﬁ'ra,te for furnacee, con-
' sisting of a seriesof- crrate bars supported for
Jlongitudinal movement combined with ro-

95_ o '

'tary drivers and cenneetlons substantiallyas

'deseribed for imparting a gradual and rela-
‘tively slow longitudinal forward movement

100

to the series of bars, and adapted forimpart-

ing a reletwely rapid backward movement to
:a portion onlyof the bars at a time, and means

for rotating said drivers, substantmlly as de- -

‘seribed and for the purpose set forth.

105
2. The herein - described: fuel:- travellng----
grate for furnaces, it consisting of a series of

- bars-supported and adapted for longitudinal

‘movement, in combination with bar-actuat-

‘ing devwes which consist-of differently dis-

‘posed revoluble drivers having successive
‘long and short cam-faces- edapted respect-
ively for imparting a relatively slow forward

‘longitudinal movement to the majority of the
-grate-bars, and' for imparting a relatwely
-rapid backward movement to said bars, in-

.dependently or successively, and connecting-
‘devices between the grate-bars and the11~-

‘drivers and-in constant bea.rmn'-contact with

‘thebearing faces thereof, substentlally as-de-

‘seribed and for the purpose set forth.

ITIO .

I15

120

-~ 8. In a furnaece, in combination, a series of

‘longitudinally reciprocating

grate bars, a

~driving-shaftlocated tra,nsversely of theshaft

‘adjacent thereto, means for revolving said
-shaft and grate-bar-actuators secured: to said

‘shaft and hamng long and short eccentrie

125

cam-faces in constant engagement with the

‘n*rate-ba,rs and set in successively advanced-

p031t10ns along said shaft whereby a revolu-

|' tion of said actuatore will impart a general
reletwely slow: advancing - movement, and

130

‘successive relatively rap1d return-movement _
to sald n'ra,te bers, subetantmlly as descnbed. |
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4. A fuel travellng gmte for furnaces com-_

~ prising a series of lower grate-bars having

e fuelnsupportmo- top plates, a series of upperf
 grate-bars having top plates in longitudinal
5 pamllehsm with and partially overl&ppmcr

~the top plates of the lower grate-bars and so

- disposed as to leave air-spaces between smd_ |
. plates, substantially as described, combined
L ~ with rotary drivers and connectwns for im-
- 1o parting a relatively slow and gradual for-

ward movement to the series of: bars and
adapted forimparting a relatwely rapid back-

ward movement to a portlon only of the bars
‘at a time, and means for rotating said drivers,
substantially as deseribed a,nd for the pur- 15

'pose set forth.

FRANOIS H. RIOHARDS
Wltnesses | |
~ FRED. J DDLE

o FREDERIOK A. BOLAND
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