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UNITED STATES PATENT OFFICE. 
WILLIAM M. GREEN, OF EVANSTON, AND JOHN R. GENT, OF CHICAGO, ILLI 
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SPECIFICATION forming part of Letters Patent No. 685,718, dated October 29, 1901. 
Application filed April 4, 1900, Serial No. 11,441. (No model.) 

To all whon, it may concern: - 
Beit known that we, WILLIAM M. GREEN, a 

resident of Evanston, and JoHN R. GENT, a 
resident of Chicago, in the county of Cook and 

5 State of Illinois, have invented certain new 
and useful Improvements in Furnace-Grates; 
and we dohereby declare that the following is a 
full, clear, and exact description thereof, ref 
erence being had to the accompanying draw 

Io ings, and to the letters of reference marked 
thereon, which form a part of this specifica 
tion. 
This invention relates to fuel-feeding de 

vices for furnaces of that kind having a trav 
I5 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 
more especially to traveling or endless-belt 

2O grates of that class in which the endless belt 
forming the grate is a chain belt made or 
built up of a plurality of short longitudinally 
arranged grate - bars, which constitute the 
links of the chain belt and are pivotally con 

25 nected with each other by transverse pivot 
rods, which engage the overlapping ends of 
said grate-bars and in which the grate is 
mounted in a movable frame, which may be 
removed from and inserted into its place in 

3o the furnace. - 
The invention consists in the matters here 

inafter described, and pointed out in the ap 
pended claims. 

In the accompanying drawings, illustrating 
35 our invention, Figure 1 is a sectional eleva 

tion showing a boiler-furnace and traveling 
grate, taken on a plane parallel with the front 
Wall of the furnace and illustrating the grate 
and its supporting-frame. Fig. 2 is a view in 

4d side elevation of the grate and its frame. 
Fig. 3 is a plan view of the supporting-frame. 
of the grate with parts mounted thereon, to 
gether with a portion of the grate proper. 
Fig. 4 is a detail plan view of the grate-sup 

45 porting frame and parts connected there with 
at the rear end of the same. Fig. 5 is a de 
tail section taken on line 55 of Fig. 4. Fig. 6 
is a detail section through the links or grate 
bars of the grate, showing in cross-sectional the frame. 

5o view the pivot-rods connecting the same, this 
section being taken on line 6 6 of Fig. 5. 

Fig. 7 is a view in side elevation of one of 
the grate-bars adjacent to the side margin of 
the grate. Fig. 8 is a detail section taken on 
the horizontal line 88 of Fig. 2. 55 

In the accompanying drawings, illustrating 
our invention, AA indicate the side walls of a 
boiler-furnace, B the fire-box, and C the ash 
pit thereof. 
The grate illustrated is mounted on a mov- 6o 

able frame, which is supported on wheels and 
is adapted for insertion into the furnace or 
removal from the same. The supporting 
rails on which the frame of the grate is sup 
ported are indicated in the drawings by a. a, 65 
said supporting-rails being, as shown, mount 
ed on the side walls AA and at the lower parts 
of recesses formed in said side Walls to re 
ceive the sides of the frame and grate. Said 
frame is formed by means of two longitudi- 7o 
nal side pieces E, cross-girths E'E', which ex 
tend between and are attached at their ends 
to the side pieces, and a longitudinal frame 
piece or girth E, arranged at the longitudi 
nal center of the frame parallel with the side 75 
pieces and attached at its ends to the front 
and rear cross-girths. The longitudinal side 
pieces are shown as consisting of flanged or 
channel beams, while the cross-girths E" E° 
are hollow or tubular in form and provided 8o 
with flanges at their ends, by which they are 
attached by bolts to the inner faces of the 
side pieces. The central longitudinal frame 
piece E is shown as similarly made of tubu 
lar form and flanged at its ends for attach- 85 
ment by bolts to the inner faces of the cross 
girths E" E°. The frame is provided with sup 
porting-wheels e e, arranged at each end of 
the frame and mounted in depending bearing 
lugs e', projecting below the lower edges of the 9o 
side pieces E.E. Mounted on the said carriage, 
at the front end thereof, is a horizontally-ar 
ranged sprocket-wheel shaft F, carrying a 
plurality of sprocket-wheels F, and at the 
rear end of said carriage is a similar sprocket-95 
wheel shaft G, carrying a plurality of sprocket 
wheels G. The chain grate is supported at 
its ends on said sprocket-wheels F. G and is 
moved or driven by these at the front end of 

Said chain grate consists of a Ioo 
plurality of relatively short grate-bars, which 
extend longitudinally of the grate and are 
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2 
pivotally connected with each other to form a 
chain or endless belt, said bars being called 
“link-bars.’ The grate illustrated is formed 
by means of two kinds 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 I 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 or separate 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 
either 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 case of the driving 
link-bars the said pivot-rods pass through 
eyes h therein, said eyes consisting each of a 
circular part, through which the pivot-rod K 
passes, and a slot or opening h", which opens 
through the bottom edge of the link-bar into 
the aperture h and is made considerably nar 
rower than the diameter of said aperture, but 
of suitable width to permit the passage 
through it of the flattened pivot-rods in dis 
connecting the bars from said rods. Sur 
rounding the said bearing-apertureh are hubs 
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 h” 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 H are located at a proper dis 
tance apart to leave a space between them 
sufficient in width to receive the teeth of the 
sprocket-wheels FG", 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 sprocket-wheel and are engaged 
hy such teeth in the actuation of the chain. 
The link-bars I, which fill the spaces be 

tween the driving link-bars IH, are provided 
with apertures like those in said link-bars H, 
the same having main parts i, of circular form, 
and slots , leading from the lower edges of 
the link-bars into said 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 width 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 

685,718 
through the slots in the pivot-bars as the lat 
ter are lifted from engagement with said pivot 
bars in the same manner as set forth in Our 
prior patent, No. 637,108, dated November 
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 
usual operation of the grate, a set of 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 ll, 
Fig. 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 
bars therefrom. When the pivot-bars are en 
gaged with the said external or marginal link 
bars LL, as described, 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. For hold 
ing the marginal link-bars in place upon the 
pivot-bars and at the same time holding the 
pivot-bars from endwise movement any suit 
able fastening devices may be applied to the 
ends of the pivot-bars, those herein shown 
consisting of cotter-pins l', inserted through 
the ends of the pivot-bars which project out 
wardly beyond said link-bars L. 
At the middle of the grate the marginal 

bars L L on the adjacent edges of the grate 
sections are arranged close together, so as to 
leave only a narrow space between the same 
not materially wider than the space between 
the other link-bars forming the supporting 
surface of the grate. 
The sprocket-wheel shaft IF, at the front 

end of the grate, is mounted at its ends in 
bearings ff, formed in plates or castings E, 
which are bolted to the outer faces of the side 
pieces E E, which project forward of the 
cross-girth E'. A third bearing f" for said 
sprocket-wheel shaft is provided at the mid 
dle of the grate, the same being formed in a 
bracket E, which is bolted to the cross-girth 
E" and extends forwardly therefrom. Simi 
larly the rear sprocket - wheel shaft G is 
mounted at its ends in bearings gg, mounted 
in plates or castings E, bolted to the outer 
faces of the rear ends of the side pieces EE, 
and said shaft G is supported at its middle 
in a third bearing g', mounted on a bracket 
E, which projects rearwardly from the rear 
cross-girth E° of the frame. As herein shown 
and preferably constructed, the lugs e' e', 
which afford bearings for the supporting 
wheels e e, have the form of downward inte 
gral projections on the lower edges of the said 
plates E and E7. 
The sprocket-wheels F" and G' are arranged 

one at each end of the shafts FG in position 
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to engage the driving-links H H at the outer tached to the bracket E'. In the case of the 
margins of each grate-section, and two of said 
sprocket-wheels are located on said shafts F 
and G at either side of the central bearings 

5 fg', so as to engage the driving-links H. H., 
which are located at the inner or adjacent 
margins of said sections. Other sprocket 
wheels are located between the sprocket 
wheels, which engage the driving link-bars at 
the side margins of the sections, said inter 
mediate sprocket-wheels being adapted for 
engagement with intermediate sets of driving 
link-bars. Each lateral half or section of the 
grate is shown in the instance illustrated as 
provided at each end with two intermediate 
sprocket-wheels, and the grate-sections are 
provided with corresponding 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 
ginal driving link-bars, it being 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 closely-spaced sets of 
driving link-bars. 
For the purpose of supporting or sustain 

ing the horizontal parts or runs of the grate 
between the sprocket-wheels the frame or car 
riage is provided with a plurality of trans 
verse horizontally-arranged shafts MM", pro 
vided with bearing-rollers m m', of which the 
shafts M are located beneath the upper part 
or run of the belt and those M' are located 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 in n, 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 longitudinal frame-girths E. In the case 
of the shaft Mnearest the front of the grate 
frame the bearing m is bolted to the top sur 
faces of the brackets E, while in the case of 
the shaft M nearest the rear of the frame a 
bearing is provided for the center of the shaft 
by means of a raised longitudinal flange e, 
Figs. 3, 4, and 5, on the bracket E, which 
flange is provided 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' 
na, bolted to the lower edges of the side frame 
pieces E. E., these shafts being without any 
central supporting-bearings. 
The forward sprocket-wheel shaftisimmov 

able with respect to the frame, the bearings 
fiftherefor being shown as formed half in the 

65 plates and half in caps bolted thereto in a 
familiar manner. The central bearing f' is 
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similarly formed by a recess in and a cap at 

rear sprocket-wheel shaft G, the bearings gg' 
thereof have the form of sliding bearings or 
boxes which engage longitudinal horizontally 
arranged guides e e'e, formed on the rear 
ends of the plates E and on the bracket E, 
said bearing-boxes being arranged to slide, 
horizontally in order that the said shaft G 
may be shifted backward or forward to adjust 
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 
means of screw-shaftsNN, which are inserted 
through longitudinal passages in the said 
plates E and bear at their rear ends against 
said boxes, said screw-shafts being engaged 
with nuts in n, which are square or flat-sided 
and are seated in flat-sided recessese', formed 
in the vertical rear faces of the said plates E. 
Said screw-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 g', which is mounted to slide upon 
the bracket E, as clearly shown in Figs. 4 
and 5, a special provision is made for moving 
the bearing E, the same consisting of a hori 
Zontally-arranged screw-shaft N', having 
screw-threaded engagement with a nut in', 
seated in a recesse" in the said bracket and 
bearing at its rear end against the bearing g'. 
The rear cross-girth E°is, as before stated, hol 
low or tubular in form, and the screw-shaft 
N is extended into the hollow interior of the 
said girth. Mounted on said shaft N' within 
the said girth is a gear-pinion O, which is en 
gaged with 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 
will slide or move endwise through the said 
pinion when the shaft is moved or adjusted 
by being turned in the screw-threaded nut in 
the bracket E. Mounted longitudinally in 
said girth E° is a shaft P, having at its inner 
end a gear-pinion P', which intermeshes with 
the gear-pinion O on the shaft N'. The outer 
end of said shaft P is flat-sided and projects 
through an opening in the side plate E 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 g' to be adjusted from one side 
of the grate. When the shaft P is turned, 
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 in n', seated in recesses in the plates E 
and bracket E, as described, the construction 
of the adjusting devices is greatly simplified 
and the cost thereof decreased, the necessity 
of providing a screw-threaded aperture in 
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the large castings E7 and bracket E being 
avoided. 

All of the sprocket-wheels G' but one on the 
rear shaft G. 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 construction insures 
that the said sprocket-wheels engaged with 
the two grate-sections or with different parts 
of the same grate-section will remain properly 
in engagement with the grate notwithstand 
ing any inequalities in the driving link-bars 
or lagging of one belt behind the other or one 
part of one of the belts with regard to other 
parts thereof. To hold the said sprocket 
wheels G' from end wise movement on the 
shaft F, collars g are shown as secured to 
the shaft on opposite sides of the hubs of each 
sprocket-wheel. 
The driving sprocket-wheel shaft F 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. It is 
preferred, however, that one sprocket-wheel 
on the shaft G, 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 that any suit 
able driving means may be employed to give 
motion to 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 
constitute 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-wheelshaft at the front 
of the frame, which is driven to give motion 
to the grate, 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 
construction 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 is applied under the torsional strain 
on the said shaft. If the belt be wide and in 
one piece, such yielding of the driving-shaft 

under strain usually results in one part of 
the belt dragging or lagging behind the other, 
with the effect of bending or throwing into 
oblique positions the several pivot - rods, 
thereby causing the parts to bind and pre 
venting the proper operation of the grate. 
When the belt is made of two or more sec 
tions and the sprocket-wheels on 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 on or yielding of 
the driving-shaft will make no difference in 
the operation 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 
is carrying its load of fuel a very considerable 
amount of power is required to move the same, 
and if 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 
in its construction and much trouble in han 
dling it, especially in cases where the shaft 
is very long, as is the case in a wide grate 
such as is herein shown. By 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 torsional 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 
running of the belt due to irregularities in 
the driving link-bars are greatly magnified, 
it being very difficult to construct a device of 
this kind so accurately that a large number 
of sets of driving link-bars and their asso 
ciated sprocket-wheels will accurately fit or 
intermesh, and these difficulties are entirely 
obviated by our improvements, as herein de 
scribed. 
Another important feature of our invention 

is embraced in the construction in the grate 
supporting frame by which the same is espe 
cially adapted for use in connection with wide 
grates having a plurality of grate-bar sec 
tions. It is found that the frame made up, 
as herein shown, of longitudinal pieces, trans 
verse girths of tubular 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 strength combined with econ 
omy of construction. 
The marginal link-bars described, which 

serve both as fuel-supporting bars and also 
as means for locking the pivot-rods from turn 
ing, also constitute a novel feature which is 
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herein claimed as a part of our invention. By 
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 continuous supporting-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 surface of 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 
ginal grate-bars projecting under the fire 
lining in a recess formed therein, so that the 
usual clogging in the corners of the furnace 
fire-box is prevented. 
We claim as our invention 
1. The combination with an endless travel 

ing grate and shafts carrying sprocket-wheels 
for Supporting said grate, of a frame having 

25 
a hollow cross-girth, a bearing for the shafts 
supported on said cross-girth, a longitudi 
nally-arra Dged adjusting-screw for said bear 
ing one end of which extends into said girth, 
a gear-pinion on said shaft within the hollow 
girth and a shaft mounted in said girth and 
provided with a gear - pinion intermeshing 
with that on the adjusting-screw, said shaft 
extending to the side of the frame. 

2. The combination with a frame and two 
shafts provided with a plurality of sprocket 

5 

wheels, of an endless traveling grate sup 
ported on said sprocket-wheels and consisting 
of a plurality of separate sections arranged 
side by side with their adjacent edges close 
together, each of said sections consisting of 
linked bars each provided with a fuel-sup 
porting surface and with two bearing-aper 
tures which open through the lower margin 
of the link-bar, and a plurality of pivot-rods; 
the side or margin link-bars of the grate be 
ing provided with fuel-supporting surfaces 
and having each two oblique slots which are 
engaged with the pivot-rods to hold the same 
from turning, securing means applied to the 
said ends of the pivot-rods outside of the said 
marginal link-bars, said marginal link-bars 
having at their upper surfaces laterally-pro 
jecting flanges which extend over the ends of 
the pivot-rods and securing devices thereon 
and which, in the case of the marginal link 
bars on the adjacent edges of the grate-sec 
tions, are located close together to form a Con 
tinuous bearing-surface for the fuel between 
the side linings of the furnaces. 
In testimony that we claim the foregoing as 

our invention we affix our signatures, in press 
ence of two witnesses, this 23d day of March, 
A. D. 1900. 

WILLIAM. M. GREEN. 
JOHN R, GENT. 

Witnesses: 
C. CLARENCE PooLE, 
C. W. HIILS. y 
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