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UNrreEp STaTES PATENT OFFICE.

WILLIAM M GREEN OF EVANSTON AND JOHN R GENT OF CIIICAGO ILI I-
| NOIS, ASSIGNORS TO JOSEPH K. GENT OI‘ INDIANAPOLIS INDIANA |

_FU‘RNACEf_GRATE.

- aP@GIZE‘I@A”ION formmg part of Letters Patent No. 685 718 dated October 29 1901
| Apphoatwn filed April 4, 1900 Sena,l No. 11,441, (No model. )

To a,ZZ whom it mal CONCerw:
Beit known that we, WILLIAM M. GREEN, a
resident of Evanston, and JOHEN R. GENT, a

resident of Chicago, in the county of Cook and
State of Ii lmms, hme invented certain new

and usefui Improvements in Furnace-Grates;

and wedoherebydeclare thatthe followingisa
full, clear, and exact description thereof, ref-

erence being had to the accompanying draw-
ings, and to the letters of reference marked

“thereon, which form a part of this speclﬁca-

tion.

This invention relates to fuel-feeding de--

vices for furnaces of that kind having a trav-
eling or endless-belt grate by which the fuel
is delivered at the feed-opening of the fur-

‘nace and is continuously 'fed forward or ad-

vanced while combustion is taking place, and
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more especially to traveling or eudless-belb

crates of that class in whleh the endless belt

fovmnﬂ' the grate is a chain belt made or

built up of a plurality of short longitudinally-

arranged grate-bars, which constitute the
links of ‘rhe chain belt and are pivotally con-
nected with each other by transverse plvot-

rods, which engage the overlapping ends of
said grate - bars and in which the grate 1is-
mounted in a movable frame, which may be

removed from and inserted mto its plaee in
the furnace. |

The invention consists in the mdtters here-
inafter described, and pointed out in the ap-
pended claims.

In the accompanying drawings, illustrating
our invention,
tion showing a boiler-furnace and traveling
ocrate, taken on a plane parallel with the front
wall of the furnace and illustrating the grate
and its supporting-frame. Fig.2isa viewin
side elevation of the grate and its frame.

Fig. 3 is a plan view of Lhe supporting-frame

of the orate with parts mounted théreon, to-
aether Wwith a portion of the grate proper.
Fig. 4 is a detail plan view of the grate-sup-
porting frame and parts connected therewith
at the rear end of the same. Iig. 51s a de-
tail section taken online55of Fig. 4. Iig. 6
is a detail section through the links or grate-
bars of the grate, showing in cross-sectional

view the pwot rods connecting the same, this
section being taken on line 6 6 of FID‘ D.

Figure 1 18 a sectional eleva-

removal from the sameo.

~and lear cr 0ss-girths.

girths ' E=.

| Iig. 7 15 8 view in suie elevation of one of

the grate-bars a,d;]a,eent to the side margin of
the grate. Fig. 8is a detail section taken on

‘the horlzoutal line 8 8 of Fig. 2.

‘Inthe accompanying dmwmws illustr a,tmﬂ‘

ourinvention, A A mdlcate the sufle wallsof a

bmler-fnrnace B the fire-box, and C the ash-

pﬂ; thereof. .
"The erate 111ust1ated 1S mounted on a mov-

‘able frame, which is supported on wheels and

is adapted for insertion into the furnace or
The supporting-
rails -on which the frame of the grate is sup-
ported are indicated in the drawings by a a,
said supporting-rails being, as shown, mount-

‘edon the side walls A A andat the lower parts

of recesses formed in said side walls to re-
ceive the sides ot the frame and grate.
frame is formed by means of two longitudi-

‘nal side pieces E, cross-girths B E? Wthh ex-

tend between and are attached at thelr ends
to the side pieces, and a longitudinal frame-

‘piece or girth Es, arranﬂ'ed at the lonmtudl-

nal center of the frame parallel with the side
pieces and attached at its ends to the front

55
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Said .
o
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The longitudinal side

pieces are shown as consisting of flanged or
channel beams, while the GIOS‘S-“‘II"DIIS E' E?

‘are hollow or tubular in form and provided
‘with flanges at their ends, by which they are

attached by bolts to the inner faces of the
side pieces. -

lar form and flanged at its ends for attach-
ment by bolts to the inner faces of the cross-
The frame is provided with sup-
porting-wheels ¢ ¢, arranged at each end of
the frame and mou nted in dependmﬂ' bearing-
lugs ¢/, projecting below the lower edges of the
side pieces H E. Mounted on the said carriage,

at the front end thereof, is a horizontally-ar-

ranged sprocket-wheel shaft If, carrying a
plurahtv of sprocket -wheels F", and at the
rear end of said carriage is a similar sprocket-
wheel shaft G,carryinga p_lurahty' of sprocket-
wheels G'. The chain orate is supported at

0

The central longitudinal frame-
piece E® is shown as sumlarly made of tubu- .

3
90 -

- |

its ends on said Sprocket-wheels F' G and is

moved or driven by these at the {front end of
the frame. Said chain grate consis‘s of a

plurality of relatively short grate-bars,which
extond lonﬂ'ltudm&lly of the grate a,nd are
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pivotally connected with each other to form a | throngh the slots iri the pivot-bars as ﬁhe lat-

chain or endless belt, said bars being called
““link-bars.” The ﬂ‘mte illustrated is formed

by means of two lands or sets of said link-

bars, of which those marked H are adapted
to engage the several sprocket-wheels F' G/
and may be called ‘“* driving” link-bars, while
those marked 1 constitute the greater part of
the fuel-supporting surface of the grate and
are located between the driving link-bars H
H. 'The grate is, moreover, divided into a

plurality of sections orseparate belts or bands,

that herein illustrated consisting of two such
belts or bands, (indicated in the drawings by
the letters J J'.) _

The several link-bars of each grate-section
are pivotally joined or connected by means of
pivot bars or rods K, which extend trans-
versely of the link-bars and pass through the
overlapping ends of the series of link-bars on
elither side of the same and are made of flat-
tened form. Each belt or section is provided
with several sets of driving link-bars H, cor-
responding with the sprocket-wheels in num-
ber and location. In the caseof the driving
link-bars the said pivot-rods pass through
eyes i therein, said eyes consisting each of
circular part, throuﬂ'h which the plvot -rod K
passes, and a slot or opening i/, which opens
through the bottom edge of the link-bar into
the apelture h and is made considerably nar-
rower than the diameter of said aperture, but
of suitable width to permit the passage
through i1t of the flattened pivot-rods in dis-
connecting the bars from said rods. Sur-
rounding thesaid bearing-aperture/iarehubs
or flanges H', which meet or rest in contact
with each other when the bars are placed to-
gether in overlapping relation. Said eyes,
moreover, are made larger in diameter than
the width of the pivot-rods, and cylindric
bearing-blocks /i* are inserted in the eyes h
and are slotted for the insertion of the pivot-
rods. The vertical parts or webs of said driv-
ing link-bars H I are located at a proper dis-
tcmee apart to leave a space between them
sufficient 1n width to receive the teeth of the
sprocket-wheels I' G, and the hubs H' on said
bars are made of such length as to meet mid-
way between the webs of the bars and to form
bearing - surfaces, which enter between the
teeth of the sproeket wheel and are engaged
by such teeth in the actuation of the ch&m.

The link-bars 1, which fill the spaces be-
tween the drwmgr link-bars II, are provided
with apertures like those in said Iink-bars H,
thesame havinﬂ' main partse, of circular form,
and slots 2/, leadmﬂ' from t,he lower edges of
the link- bars into sald slots or eyes. Said
slots are made of proper width to receive the
flattened pivot-rods and the eyes of a diame-
ter equal to the widih of the pivot-rods, so
that the latter may turn in said eyes While
remaining constantly in bearing engagement
with the links. The link-bars are removed

from the pivot-rods by turning the same into
a vertical position, so that they will pass |

terarelifted from engagement with said pivot-

bars in the same manner as set forth in our
prior patent, No. 637,108, dated Novembm
14, 1899.

In order to hold the pivot-bars in angular
position, and thereby prevent their with-
drawal through said slots or openings in the

70
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usual operation of the grate, a setof marginal

link-bars L is provided, said marginal bars

being located outside of the driving link-bars

H at each side of each grate-section and hav-
ing in place of eyes or circular openings to
receive the pivot-bars two oblique slots //,
IFi1g. 7, into which the ends of the link-bars
may be inserted after the link-bars have been

‘engaged with the pivot-bars and the latter

have been turned or rotated into an angular

position to prevent disengagement of the link-
When the pivot-bars are en-

bars therefrom.
gaged with the said external or marginal link-
bars Li L, as deseribed, they will be held from
rotation and can only be turned to a position
with their flat sides vertical to permit the re-

moval of one of the link-bars by disconnect-

ing the said marginal link-bar L from the
ends of two adjacent pivot-rods.
ing the marginal link-bars in place upon the
pivot-bars and at the same time holding the
pivot-bars from endwise movement anv suit-

able fastening devices may be applied to the

ends of the pwot bars, those herein shown
consisting of cotter-pins 7', inserted through
the ends of the pivot-bars whmh plOJeCt Ot
wardly beyond said link-bars L.

At the middle of the grate the mar t‘ruml'

bars L L. on the admcent edges of the n'la,te-
sections are arranged close torrethel so as to
leave only a narrow space bebween the same
not materially wider than the space between
the other link-bars forming the supporting-
surface of the grate.

The sprocket-wheel shaft I¥, at the front
end of the grate, is mounted at its ends in
bearings 7 f, formed in plates or castings ES,
which are bolted to the outer faces of the side
pleces LK K, which project forward of the
cross-girth E'. A third bearing 7' for said
sprocket-wheel shalt is provided at the mid-

‘dle of the grate, the same being formed in a

bracket E% which is bolted to the cross-girth
K and extendb forwardly therefrom. Simi-
larly the rear sprocket - wheel shaft G is
mounted at its ends in bearings g g, mounted
in plates or castings K, bolted to the outer
faces of the rear euds of the side pieces E E,
and said shaft G is supported at its middle
in'a third bearing ¢', mounted on a bracket
E®, which projects rearwardly from the rear
cross-girth IE° of the frame. Asherein shown
and preferably constructed, the lugs ¢’ ¢/,
which afford Dbearings for the supporting-
wheels ¢ ¢, have the form of downward inte-
gral pr OJectwns on the lower edges of the said
Dlates Eb and ET.

The sprocket-wheels B and G’ are arranged

one at each end of the shafts I ¢ in position

For hold-
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to engage the driving-links H H at the outer
margins s of each or ate- section, and two of said
Spr oeket wheels are located on said shafts I
and G at either side of the central bearings

5 f' g', so as to engage the driving-links H H
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Wthh are located at the inner or ad;acent
margins of said sections. Other sprocket-
wheels are located between the sprocket-

wheels, which engage the driving link-bars at

the s1de margins of the seetlons, sald inter-

mediate bproeket wheels being adapted for

engagement with intermediate sebs of driving
hnk bars Each lateral half or section of the
orate is shown in the instance illustrated as
prowded at each end with two intermediate
sprocket-wheels, and the grate-sections are

provided with cmrespondmﬂ' sets of driving

link - bars. By employing a plurality  of
sprocket-wheels on each lateral half of the
forward or driving shaft F, together with a

plurality of sets of driving link-bars in each |

of the chain-sections, the pivot-rods are re-
lieved of the strain which would be brought
thereon by reason of the lagging or pulling
back of the parts of the belt if the grate-sec-
tions were driven solely through their mar-
cginal driving link-bars, it bemﬂ' obvious that
so far as the advance movement of the belt
is concerned in the construction herein shown
the pivot-rods will be required to move or
carry forward those link-bars only which are
located between the closelg -spaced sets of
driving link-bars.

For the purpose of supportmw or sustain-
ing the horizontal parts or runs of the grate

bebween the sprocket-wheels the frameor car-

riage is provided with a plurality-of trans-
verse horizontally-arranged shaf ts M M’, pro-
vided with bearin n'-rollers m m', of which the
shafts M are located beneath the upper part
or run of the belt and those M’ are loeated be-
low the lower part or run of the belt. The
shafts M at the top of the carriage are mount-
ed at their ends in bearings m* m?, bolted to
the top edge of the side frame-pieces E, and
at their middle parts are engaged with bear-
ings m°, bolted to the upper surface of the cen-
tral lonfrltudlnal frame-girths E3. In the case
of the shaft M nearest the front of the grate-
frame the bearing m? is bolted to the topsur-
faces of the brackets E4 while in the case of
the shaft M nearest the rear of the frame a

bearing is provided forthe center of the shatt |

by means of a raised longitudinal flange ¢,
Figs. 3,.4, and 5, on the brackeb | DES Whlbh
ﬂanﬂ‘e 18 prowaed with a notch or seat e, in
which the shaft rests. The lower set of shafts
M’ are mounted at their ends in bearings m*
m?, bolted to the loweredges of the side frame-
pieces K K,-these shafts being without any
central suppm ting-bearings.

Theforwardspr ocket wheel shaftisimmov-
able with respect to the frame, the bearings
f ftherefor being shown as formed half in the
plates and half in caps bolted thereto in a
familiar manner. The central bearing f' is

similarly formed by a recess in and a cap at- |

] tached to the bracket E&

'
'
- [
. L]
I 8
- .

rear sprocket-wheel shaft G, the bearings g ¢’
thereof have the form of shdmn' bearmn's or
boxes which engage longitudinal homzontally

ends. of the plates F7 and on the bracket E’

said bearing-boxes being arranged to slide, o
15
may be shifted backward or forward to adjust

horlzonmlly in order t,ha,t the sald shaft G

In th'e caSe' Olf thé o .

“arranged ﬂ'mdes 64 et 65 formed on the rear

the tension of or tighten the chain-grate when

necessary. Means for adjusting the said bear-

ings are provided as follows: The bearings '
for the ends of said shaft G are adjusted by

8o '"

means of serew-shafts N N, which are inserted

through longitudinal passages in the said

plates K and bear at their rear ends against

said boxes, said screw-shafts being engaged
with nuts n n, which are square or ﬂa,t Slded |

and are seated | in flat-sided recesses¢’, formed
in the vertical rear faces of the said .pla,tes KT,

Said serew-shafts are provided at their for--
ward ends with flat-sided portions to receive

a wrench or like implement by which they
may be turned In the case of the central
bearing ¢’, which is mounted to slide upon
the braeket E°, as clearly shown in Figs. 4
and 9, a specml provision 18 made for moving

the bearmo* E°, the same consisting of a hori-_

on

05

zontally - arra,nﬁed screw - shaft N’ having.

SCrew - threaded engagement with a nut »/,
seated in a recess e’*’ in the said bracket :-:md
bearing at its rear end against the bearing g'.

Therear cross-girth E<is, “asbefore stated, hol-
low or tubular in form, and the screw-shaft
N’ 1is extended into the hollow interior of the
said girth. Mounted on said shaft N’ within
the sald eirth is a gear-pinion O, which is en-

gaged mth said shaft by means of a Spline or

feather engaging the groove in.the shaft, so
that the shaft will turn with the pinion, but

I00

'105_ .

will slide or move endwise through the said

pinion when the shaft is moved or adjusted
by being turned in the serew-threaded nutin
the bracket E5. Mounted longitudinally in
said girth E? is a shaft P, having at its inner
end a gear-pinion I, which intermeshes with
the gear-pinion O on theshaft N'. The outer
end of said shaft P is flat-sided and projects
through an opening in the side plate H of the
frame, so that a wrench or the like instru-
ment may be easily applied to said shaft for
the purpose of turning the same. The con-
struction described obviously enables the cen-
tral bearing ¢’ to be adjusted from one side
of the grate. When the shaft P is turned,

IIO

[15

120

the shaft N’ will be correspondingly turned

or rotated, thereby moving it endwise against
the bearing g’. By adjusting the three screw-
shafts N N and N’ the shaft-bearings may

be moved backwardly any extent necessary

for the proper adjustment of the tension on
the chain-grate. By the employment of the

nuts n n, seated in recesses in the plates K’
and bracket E° asdescribed, the construction
of the adj ustmfr devices is ﬂ'reatly simplified
and the cost thereof decreased, the necessity
of providing a screw Ithrea,d_ed aperture in

125

130
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the lawe castings ILT and bracket E° being | under strain usually results in one part of

.:L‘V()lded
All of the sprocket-wheels G’ butone on the

rear shatt & are loose on the shaft, so as to

-turn freely thereon, one only of said wheels

being affixed to the shaft, so that the latter

will be turned in its bearings with the several

sprocket-wheels. This eoustructwu insures
that the said sprocket-wheels engaged with
the two grate-sections or with dlﬂ'ment parts
of the same grate-section will remain properly
in enﬂ'awement with the grate notwithstand-
ing any 1nequ%11tles in the driving link-bars
or laggmﬂ' of one belt behind the other or one
part of one of the belts with regard to other
parts thereof. To hold the sa,ld sprocket-
wheels G' from endﬁ ise movement on the
shaft If, collars ¢* are shown as secured to
the shaft on opposite sides of the hubs of each
sprocket-wheel.

The driving sprocket- wheel shaft T will al-
ways be made continuous; but the shaft G
need not be continuous, but may consist of
two or more separate parts or sections. Itis
preferred, however, that one sprocket-wheel
on the shaft z, or on each section thereof if
the same consists of more than one section,
be rigidly secured to the shaft, and thereby
cause the shaft to revolve, so as to avoid the
friction which would be due to the turning
of the said sprocket-wheels on the shaft, it
being obvious that the loose sprocket-wheels
will not turn on the shaft, but will be merely
shifted slightly thereon as required by irreg-
ularities in the parts of the belt or in the
movement of the driving link-bars thereof.

It will of course be understood thatanysuit-
able driving means may be employed to give
motion fo the forward sprocket-wheel shaft
for driving the grate, it being thought un-
necessary to illustrate such driving means in
connection with the present invention, as they
constitnte no part of the same.

An important part of this invention is in-
cluded in the construction embracing in con-
nection with a single wide supporting-frame
a continuous sprocket-wheelshaftat the front
of the frame, which is driven to give motion
to the grateé, and a sprocket-wheel shaft at
the rear of the frame, the sprocket-wheels on
which are adapted to turn or move relatively
to each other, of a belt or chain grate divided
longitudinally into a plurality of parts or sec-
tions and which are engaged by the sprocket-
wheels on the said sprocket-wheel shafts, said
belt being driven through the turning of the
The advantage of this
construection is that a grate is thereby pro-
vided which may be much wider than would
be practicable for use if the grate were made
continuous from side to side of the same and
which will operate properly and satisfactorily
notwithstanding irregularities in the driving
link-bars and yielding of the shaft to which
power 18 applied under the forsional strain
on the said shaft. If the belt be wide and in

one piece, such yielding of the driving-shaft |

the belt dragging or lagging behind the other,

with the effect of bending or throwing into
obligne positions the sevma,l pivot - lOdS

thereby causing the parts to bind and pre-
venting the. proper operation of the grate.
W hen ‘ohe belt is made of two or more sec-
tionsand thesprocket-wheelson the rear shaft
are free to turn relatively to each other, as
herein illustrated and described, the fact that
one part or section lags behind the other by
reason of such torsional strain onoryielding of
the driving-shaft will make no difference in
the aperatwn of the grate, as each part or sec-
tion will move independently and without in-
terference with the action of the other part
or parts., . The importance of this feature of
the invention will be better understood upon
consideration of the fact that when the grate

70
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1scarrying its load of fuel a very eon51del able
amountof powerisrequired tomovethe same,

and 1if for the purpose of transmitting such
power through a single driving-shaft said
shaft were made heavy and strong enough to
prevent any substantial yielding of the same
under torsional strains it would need to be so
large and heavy as to involve large expense
1n its construetion and much trouble in han-
dling it, especially in cases where the shaft
is very long, as 1s the case in a wide grate
such as is herein shown, DBy the use of the
construction herein described, however, the
grate 'may be very wide and the sprocket-
wheel shaft very long, and at the same time
such yielding or torsicnal movement which
may take place in said shaft will be immate-

rial because having no effect upon the opera-

tion of the grate. In a very wide grate, more-
over, the difficulties in the way of smooth

mnmnﬂ" of the belt due to irregularities in-

the driving link-bars are ﬂleatly magnified,
1t being very difficult to construct a devwe of
this kind so accurately that a large number
of sets of driving link-bars and their aS80-
clated sprocket-wheels will accurately fit or
intermesh, and these difficulties are entirely
obviated by our improvements, as helem de-
scribed.

Anotherimportant feature of ourinvention
18 embraced in the construction in the grate-
supporting frame by which the same is espe-
clally adapted for use in connection with wide
grates having a plarality of grate-bar sec-
tionca It is found that the trame made up,
asherein shown, of longitudinal pieces, trans-
verse girths of 1}111)111::11" form connecting the
same, and a central longitudinal girth which
serves to rigidly connect the centers of the
cross-girths and also to afford supports for
the centers of the supporting-roll shafts, af-
fords in high degree the necessary qualities
of rigidity and stlenfrth combined with econ-
omy of construction. |

The marginal link-bars described, which
serve both as fuel-supporting bars and also
as meansforlocking the pivot-rods from turn-

g
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ing, also constitute a novel feature which is
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herein claimed as a part'ofom* invention.
their lateral projections from the adjacent
margins of any two sections they bridge over

the space which would otherwise exist be-.
- tween the sections and, as before described,

approach each other so closely at their outer

or contiguous edges as to present a practi-
cally contmuous supportmfr-surface for the |

fuel. Consequently there is no clogging of

the parts by cinders and. no ‘‘dead” zones,

but a clear even fire is maintained through
the entire surfaceof the grate. At the outer
edges of the sides of the grate moving sup-
port is given also to the fuel clear up the fire-

grate, the upper surface of the moving mar-
oginal grate-bars projecting under the fire-

- lining in a recess formed therein, so that the

20

25

_usual clogging in the corners of the farnace

fire-box is prevented. |
We claim as our mvent10n~=~ |

1. The combination with an endless travel-.
ing grate and shafts carrying sprocket-wheels
for supporting said grate, of a frame having

a hollow cross-girth, a bearing for the shatts

supported on said cross-girth, a longitudi- |

~nally-arranged adjusting-screw for sald bear-

ing one end of which extends into said girth,

 a gear-pinion on said shaft within the hollow

30

girth and a shaft mounted in said girth and

prowded with a gear- pinion 1ntermesh1ng |

with that on the adgustmmserew, said shaft
ex:tendmfr to the side of the frame. | -
| The combination with a frame and two

shafts provided with a plurality of spr ocket-

By. '

. -

wheels, of an endless travelmg grate sup-

ported on said sprocket-wheels and consisting

35 -

of a plurality of separate sections arranged

side by side with their ad;;acent

edges close I

together, each of said sections consmtmﬂ' of -

lmked bars each provided with a fuel-sup-

40
porting surface and with two bearing-aper-

tures which open through the lower margin

of the link-bar, and a plurahty of pwot-rods,' o
the side or margin link-bars of the grate be-

‘ing provided with fuel-supporting surfaces

45

and having each two oblique slots which are -

en n'a,ﬂ'ed WIth the plvot rods to hold the same

bzud ends of the pwot-rods outside of thesaid -
50

marginal link-bars, said marginal link-bars

'havmw at their upper surfaces laterally-pro-
-Je(.,tmfr flanges which extend over the ends of

the pivot-r ods and securing devices thereon

and which, in-the case of the marginal link-
bars on the adjacent edges of the ﬂ'rate -sec-
tions, are located close towether 1o Form a con-

55

tinnous bearing-surface for the.fuel between- o

the side linings of the furnaces.

In teqtlmony that we claim the foreﬂ'omg as
our invention we affix our signatures, in pres- 6
ence of two witnesses, thlS 23d day of Mm ch .

A D 1900,
| WILLIAM M GREEN
- OHN R. GLNT
Wltnesqes D | ~
C. CLARENCE POOLE
O W IIILLS

6o.
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