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Specification of Letters Patent.

Application filed February 10, 1909. Serial No. 477,199,

To all whom mq,y concern: __ -
Be 1t known that I, Josepm J. MERrILL, 2

of the city of Chicago, in the county of Cook
and State of Illinois, have invented certain
new and useful Improvements in Furnace-
tollowing is a full, clear, and exact descrip-
tion of the same, reference being had to the
accompanying drawings, and to the letters

- of reference marked thereon, which form a

part of this specification. _ -

This invention relates to that class of fur-
nace grates set forth in my prior patent is-
sued on the 5th day of December, 1905, No.
grates, and
i which the fuel delivered upon the grate
surtace 1s fed inwardly by the travel of the
grate, thus automatically stoking the fur-
nace. L _

L'he object of this invention is to afford in
a grate of the class described a construction

which insures adequate support for the fuel |
~and which insures the enfire clearance of
25

clinkers or other refuse from the grates at
the inward limit of travel. - .

It 15 also an object of the invention to
atford adequate draft to support the com-
bustion by opening
or upward run.

It 1s also an object of the invention to
atford a construction in which the orate sec-
tions may be lifted bodily from the guides,

~should it be desired, and to afford a hinged

construction for part of the grate bars in
each section. . ' :

It 1s also an object of the invention to
afford grate sections, a part of which may

~be considered as connecting members and

40
. @s hinged sections

49

50

~downwardly

the remainder of which may be considered
whereby the major por-
tion of the grate section is adapted to swing
to open the grate to clear the
same and to facilitate draft.

It 15 a very important object of the inven-
tien to afford a standardized construction
by the use of which grates of any desired
size may be constructed by connecting in
parallel relation units which
tudimnally into the furnace and when rigidly
secured to duplicate units afford a practi-
cally continuous grate for the full ‘width of
the furnace. - '

The invention consists in the matters |

“nstalled beneath a water tube boiler.
‘Grates; and T do hereby declare that the |

- on line 2—2 of Fig.
‘shafts and bearings therefor in section.

line 5—5 of Fig. 3.

unit comprising
-which are movable duplicate Interchange-

the grates on the lower
“allel, channeled

' channels, said

extend longi-

 hereinafter described and more fully' point-
_ ed out and defs
citizen of the United States, and a. resident |

ned in the appended claims.

In the drawings: Figure 1 is g central,

longitudinal, fragmentary section of a orate

and furnace embodying my invention and
_ HFig,
2 1s an enlarged, fragmentary section taken
fragmentary side elevation partly-in section
of one of the frame sections showing the
_ Ing.
taken on line 4—4 of
similar section taken on

Fig. 6 is an enlarged,
longitudinal section of the up-

4 15 a reduced section
£1g. 3. Fig. 5 is a

fragmentary,

‘perend of the grate. T'ig.7 is a similar view

of the lower end thereof.

_ Fig. 81is a fragmen-
tary section on line 8—8

of Fig. 6. Fig. 9is

an enlarged, fragmentary top plan view

1Hustrating the. driving means for the orate.
Fig. 10 is a bottom plan view of one of the

As shown in the drawings: Said grate is
constructed of one or more standard units
rigidly secured together side by side, each
parallel guides between

able standard units or grate sections which
afford the grate surface. As shown, the
outer frame units or members comprise par-
frame bars A, connected at
outwardly curving, integral
frame members being con-
veniently constructed integrally by casting,

the ends by

‘and, as shown, said frame bars are connect.
ed transversely by integral webs g— g/ sy

» - j
at such distances apart as may be necessary

to afford the requisite strength.  Also inte-

grally connected with the lower frame bar of

each of said outer frame members are down-
wardly extending legs @*—a*, which may be
connected by a bar or web member a®, as
shown in Fig. 1. On each of
@—a*, is journaled a truck or wheal a’—a’,
on which the grate as a whole is supported
and is movable, said truck wheels being so
disposed beneath the graté as to properly
balance the same longitudinally. ™ Tf the
grate consists of but a single unit in width,
two of said side frame members are rigidly

secured together in parallel relation. T

however, as more frequently oceurs the
grate 1s to be constructed of a width requir-
Ing a plurality of units, the outer frame

Patented Nov. 8, 1910.

1.  Fig. 3 is an enlarged,

said legs

55

60

66

70

75

80

85

90

95

100

105




2

cast or other suitable

15

apart.

members A, are constructed as before de-
seribed and intermediate frame members are
arranged parallel thereto and equal distances

A’, comprise connected parallel frame bars
such as before described, and as shown m
Figs. 2 and 3, afford continuous channels on
both sides thereof. _

 As shown, the frame members are rigidly
connected in parallel relation by means of
sectional girders B3,
of any suitable length and
rigidly bolted to the respec-
tive frame members through transverse webs
a?, thereon, as shown 1n Fige. 4. For this
purpose, as shown, sald sections are cast 1n

which may be
width, and are

~approximately rectangular form and flanged

20

25

30

~ each of the frame members,
- longitudinally of the outer

e

at the ends to receive the bolts whereby the
came are held in place between adjacent
frame members. Of course, said frame
members may be connected at any desired
number of points transversely. At each end
thereof, as shown, is journaled a sprocket
shaft C and C’, whereby the grate 1s oper-
ated. The upper shaft C, is journaled 1n
bearings formed in the integral webs ¢, n
each of the frame members, as shown in IFig.
8, and the lower shaft (', 1s journaled 1n
bearings ¢, slidable between parallel guides
or ways ¢*, cast integral on the mner side of
and extending
frame members
and through the webs a—a'—a*—a’, ave
adjusting rods ¢*, which adjustably engage
each of the lower bearings or boxes ¢, as
shown in Figs. 1 and 38, and are provided at
their upper ends with nuts bearing a.oa1nst
the transverse webs or struts a, and whereby
aaid shafts are held in parallel relation and

the lower may be adjusted from or toward

the upper, as required. Rigidly secured on
each of said shafts on the mner side of the
outer frame members A, and one each side

of each intermediate frame member A’, are

5¢C

DO

60

sprocket wheels C?, as shown in Fig. 9,
whereby the grate sections are actuated. A
portion of the upper flange of each of said
frame members for each of its channels 1s
removable, as shown in Fig. 3, to enable the
orate sections to be inserted or removed.
For this purpose, a recess is provided in the
top of each of said frame members to re-
ceive the plates ¢, which project continu-

ously with the upper flanges of each frame

member and are securely bolted in place.
[iach grate unit comprises, as shown, par-
allel eylindric shafts D—D’, on each end of
each of which is a roller or wheel ¢, adapted
to track in the channels of each pair of
frame members, as shown in Figs. 6, 7, and
8. (Connecting said shafts at their ends ad-

jacent said rollers and adapted to mesh with

65

~adjacent frame members,

between each pair of
are connecting
orate bar sections D?, through the ends of

the sprocket wheels C?,

daid intermediate frame. members

iy

proximately

074,902

which said shafts extend. These are shaped
at the top to afford a grate surface, as shown
more plainly in Figs. 6, 7, and 10, and as
shown, said grate sections D?, are extended
laterally at the top sufliclently to cover ap-
half the width of the corre-
sponding frame member af the top. Said
orate bars D?, are curved upwardly between
cnid shafts D—D’, to facilitate passing
~bout the turns at the ends of the frame
members, and as shown, the front
the grate surface of each
minates approximately above the forward
shaft D, while the shaft D', 1s positioned
approximately beneath the middle of said
orate surface. As shown also, the forward
oxtremities d?, of said grate bars extend con-
siderably in advance of the shaft D, and 1n
alinement with the channel or track and are
rounded to bear against the complementally
curved rear end of the corresponding grate
bar in advance thereof, as shown in Fig. 6.
The bearing ends are each provided with a
flange d?, which increases the bearing sur-
foce to lessen wear. Said shafts are ar-
ranged a distance apart to correspond with
the teeth on the sprocket wheel C°, and the
lower extended portions
tions are of a length, as shown in If1g. 6, to
space the adjacent shafts of adjacent grate
anits o distance apart equal to the distance

between the shafts of the same unit.

The grate bars intermediate the outer
orate bars D?, on each grate section D3, are
shaped on the top to correspond with the
orate surface afforded by the grate bars D2,
and are provided at the forward end with a
downwardly extending arm d*, provided at
‘to lower end with a transverse sleeve &,
through which the shaft D, extends, said
sleeves being of a length to space said grate
bars suitable distances apart. The rear end
of each of the grate bars D?, is supported on
the shaft D’, on which, as shown, 1s secured
a sleeve @°, which is of a thickness to sup-
port said intermediate grate bars at the same
height or in the same plane with the upper
surface of the grate bars D% This construc-
tion insures the grate as a whole affording
o uniform fuel surface at the upper run of
the grate, but permits the intermediate grate
bars to swing over, as shown in Fig. ?7-, to
dump the ashes and cinders in passing the
sprocket wheel C°, and further opens the en-
tire lower run of the grate to allow free and
unobstructed access of the air both to rapidly
cool the depending grate sections and also to
offord a better draft to support the combus-
tion. - - .

Automatic means may be provided for

driving the grate and for this purpose any

convenient mechanism may be employed.
Coonveniently, however, the outer end of the
shaft C, is provided with a worm gear 14,

| inclosed in a suitable housing e, to protect

end of
of said sections ter-

of each of said sec-
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Iig. 1), is provided with _
crank or any suitable means for affording
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lateral walls

50

- sa1d extended web,

50 (G, the face of which

65

-2 worm adapted to mesh with the worm

- a*—a’, of .
grate mto or out of the furnace.

974,902

the same from dust and dirt and extending
transversely below the same on a shaft ¢, 18
gear
E, to drive the same. A ratchet wheel ¢2, is
secured on said shaft ¢’, and pivotally en-
gaged on the _
1s-a pawl ¢* positioned to engage the teeth
of said ratchet wheel. -
Extending outwardly from the bracket ¢,

1S an arm ¢°, in which and said bracket is-
- Journaled g

threaded shaft e®, provided at

its outer end with a crank ¢7, for actuating

the same. A ghaft ¢®, suitably journaled

with reference to said outer end of the grate
(conveniently above the same, as shown in
an eccentric e or

suflicient throw, and connected thereon is a
rod ¢'°; provided at its lower end with a nut
¢*, engaged on said threaded shaft, and
which, of course, dependent upon the dis-
tance of the nut from the pawl e*, 1s capable
of varying the throw of the ratchet wheel]
due to each rotation of the shaft ¢®, thus per-
mitting the rate of rotation of the shaft C,
to be varied at will.

As shown, the grate is installed in a suit-

able furnace beneath a water tube boiler F,
theugh, of course, it is adaptable for use in
turnaces of any kind and for any purpose,
Said furnace, as shown, is constructed with
affording
lateral tracks ¢, at a

suitable height above
the same, and

on which the track wheelg
the grate travel when moving the
Set into
the side walls of the furnace at g height
slightly above the top of the lateral frame
members, are T bars or other structural steel
bars H, the flange of which is directed down-
wardly approximately flush with the face of
the wall
of the flange extends outwardly over the
side frame member A, at approximately the
same 1nclination and fitting closely thereto
protects the same from aceumulations of
ashes or coal, and, as shown, the brick work
of the arch or furnace may be extended out-
wardly to coincide with the outer ecge of
' thus affording a slight
overhang in the wall of the furnace for the
purpose specified, _ _ .
- The arch or top of the furnace inclineg
downwardly and mwardly substantially
parallel with the top of the grate, as shown
i Fig. 1, to a point within the header for
the boiler, if used with

At
the inner end of the
acjacent the inner end
of the grate extends upwardly and curves
torwardly and upwardly over the lower end
of the grate, as shown in I1g. 1, sufficiently
to prevent cold air passing around the end
of the grate and upwardly without passing

shaft by means of brackets s,

an ash pit G, and

and the web of which on one side

a boiler furnace, and
thence extends upwardly to the boiler.
grate 1s a bridge wall

[

~erected and the sprocket

to be fed to

~which at its outer end

m any adjustment.

over the damper is

&5

through the fire surface. TFrom said for-
ward extension of the bridge wall the face
thereof slopes upwardly and rearwardly at
a suitable angle to afford the most effective
draft, as shown in I 1. 1.

As shown,
above the grate is

_ _ a hopper K, having an
open bottom and

adapted to contain the fuel
the grate, and slidably sup-
ported on the furnace front is a oate for

, S =
regulating the feed of the fuel to the orate
and comprising, as shown, a vertically ad-
justable bar or plate k, supported on the

furnace front by means of threaded shafts

%', pivotally engaging said gate £, and ex-

tending through a flange %% in a structural
bar secured on the front of the furnace, and
as shown, provided with hand wheols k?,
whereby the gate may be elevated or lowered
to regulate the supply to the grate, '

Pivoted in the ash pit is a draft regulat-
ing damper H, to the lower end of which is
pivotally connected an adjusting bar 2,
18 provided with teeth
Lo engage the catch A, to secure the damper
' _Secured in the furnace
to close the. space between the depending
rows ot grate bars to prevent air circulating
a deflector H2, which is
inclined toward the front of the furnace and
15 adapted to jar each row of grate bars to
loosen any clinkers which otherwise might
adhere to the grate. '

The operation is as follows: The orate
may be constructed in g]] respects of stand-
ard interchangeable units. Each pair of
connected frame members comprising lon-
gitudinally extended units
width by the use of which 1 grate of ap-
proximately any desired width may .
structed by connecting together side
the required number of units, '
owing to the overhang of the side wall of

‘the furnace supported on the structural steel
bar H. a

variation of a number of inches may
be provided in the width of the furnace to
compensate for any lack in width of the sec.
tions when united, though, of courge, the sec-
tions, if desired, may be standardized in sev-
eral widths, and by combining several sec-
tions of different widths almost any desired
total width of grate may be secured without
aclditional expense for construction even
though the furnace width be quite unusual,
In the same manner the grate units for each
width of section are interchangeable and
each duplicates of the others.

In  operation, the ‘frame having been
shafts with the
sprockets thereon having been installed in
the same, the plates ', on each frame mem-
ber are removed and the grate units are sue-
cessively dropped into place with the rollers
or wheels d, on the shafts D—D’, fitting in
the chanmels, and with the shaf D, on

wl

of standard.

70
supported on the furnace front
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which the intermediate sections are jour-
naled in advance of the shaft D’. As the
orate units are dropped into place each
affords an independent truck for the car-
riage of fuel, and each rolls downwardly
and may be easily pushed around the frame
until the frame section is full, the last grate

unit when dropped into place fills the frame

and affords in connection with the other

10

15

20
25
30

3O

~ being supplied from

40

45
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~ sprocket

orate units a succession of independent fuel
carrying trucks, each comprising parallel
shafts connected at the ends by the grate
sections D2, and thereby spaced equal cis-
tances from each other and from the next
succeeding shafts of the adjacent carriages
or orate units. Should the sprocket shafts
not be properly positioned with reference to
each other to permit the grate units to drop
readily into place or should 1t be necessary
to adjust the same to compensate for wear,
this may be easily accomplished by releasing
or setting up the nut on the adjusting rods
¢4, thus spacing the shafts the desired dis-
tance apart and in parallel relation. The
orate having now been rolled into the fur-
hace in the proper position, as shown in
Figs. 1 and 2, the hopper K, is filled and the
oate %, is adjusted to the required height to
spread the fuel uniformly in the desired
thickness upon the surface of the grate. Io-
tation of the shaft e, now actuates the
shaft C, by successively raising and
lowering the bracket arm e, and thereby
rotating the shaft ¢’, and thence through the

worm and worm gear of said shaft C, and

the fuel is thus carried inwardly, evenly dis-
tributed over the grate surface, the draft
beneath and through
the grate sections, and the npper run of the
orate.

Owing to the overhang in the sides of the
furnace wall supported upon the structural
<teel bar or beam H, the fuel cannot lodge
upon the side frame members, and 1n con-
sequence, the side frame members are pro-
tected from injury while the intermediate
frame members over which the grate sec-
tions D2, extend are thereby protected from
injury and also being exposed to the draift
from below or at all times kept compara-
tively cool.

As each grate unit travels inwardly car-
rying its fuel exposed for combustion, the
heat of the combustion is carried down-
wardly along the inclined faces of the arch
and thence directed upwardly and rear-
wardly to the boiler or other device to be
heated, the draft naturally passing up-
wardly along the rearwardly inclined sur-
face (32, of the bridge wall. As each grate
unit leaves the turn at the lower end of the
frame, as shown in Fig. 7, and passes around
the sprocket C?, the intermediate grate sec-
fions swing over, throwing the ashes, cinders

65__ and other residue of the combustion into the

| ashpit, this

course,

974,902

ciently violent to entirely clear the grate from
any adhering material and said intermediate
orate sections so
entire extent to the inflowing draft of air to
cooled, thereby, and in consequence are pro-
focted from injury. Obviously, also, said
intermediate grate sections being suspended

on the shaft D, only during the upward

travel of the grate unit, very iree access ot
the air is thus permitted to the fire surface
to support the combustion and also to keep
all the upper portions of the grate compara-
tively cool, thus insuring durability as well
as efficient and satisfactory combustion. As

‘the grate units arrive at the upper sprocket

wheels 2, and are carried upwardly thereby
around the ends of the frame members, the

rear ends of said intermediate grate sections

fall by gravity against the sleeve d®, on
<haft D’, as before described practically
without noise and each of said grate units
thus again passes over its sprockets and be-
neath the hopper to receive its quota of fuel
to continue the operation. | | '

Should it be desired to vary
feed of the grate, this can be accomplished
by turning the screw shaft ¢°, by means ol
the crank ¢’, to adjust the end of the con-
necting rod e, farther from the pawl e,

thus giving a less amplitude to the throw of

the pawl and producing consequent less
speed of travel for the surface. Should
oreater speed be desired, the end of the ad-

justing rod is adjusted closer to

for the pawl and proportionately increas-
ing the feed. The supply of fuel may, of
course, be regulated by the gate, as before
described. _

Should it be desired to remove the grate

downward swing béi_ng. suffi-

depending, exposed for their

70

the furnace, are very quickly and completely

30

85

90

the inward

g5

100

the pawl,
thus affording a greater amplitude of travel

105

as g whole from the furnace it is only neces-

sary to disconnect the connecting rod &,
from the screw shaft e, and to roll the grate
on its track out of the furnace. -
Of course, for small furnaces, a single sec-
tion in width may be all that will be used.
In others,
of the same or
may De
widths of the units be insufficient to fit ex-
actly in the furnace, this may be compen-
sated by affording a greater overhang of the
furnace walls above the beam or bar H.
Of course, numerous details of the con-

of different standard widths

struction may be varied, and where 1 have

two or more such sections either

110

115

be used, and, should the standard

120

described a construction of cast metal, of

other structural material of suitable
cross sectional forms may be employed,
should it be desired. I therefore do not pur-
pose limiting this application for patent
otherwise than necessitated by the prior art.
T claim as my invention: .
1. A furnace grate comprising inclined

1325

139
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parallel ways, curved ways

units.

~connecting the frame
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respective parallel ways “and independent

grate units movable in said ways, each com-

prising a pair of shafts, grate bars connect-
Ing the shafts adapted to lie parallel with
the inclined ways on both the upper and
lower run and grate bars pivoted to one of
the shafts adapted to lie parallel with the
mclined ways on the upper run and to swing
at an angle with the ways on the lower run
to admit air through the grate.

.2 In a grate of the class described indi-
vidual grate units each separate from the
others and each comprising parallel shafts,
grate sections «connecting the same at the
ends thereof and intermediate grate sections
journaled on one of said shafts and loosely
supported on the other and adapted to op-
erate by gravity to dump the ashes there-
trom when combustion is completed.

- 3. In a grate of the class described a plu-
rality of longitudinally extended, laterally
arranged frame sections rigidly secured
each to each in parallel relation and afford-
Ing on the inner adjacent faces thereof con-
tinuous channels to afford in each a cirecuit,
a plurality of independent, interchangeable
duplicate grate units each. COMPrising an in-
dividual truck or carriage supported in the
channels between adjacent frame members
and each consisting of two
end grate sections connecting the same, in-
termediate grate sections pivoted on one and

resting on the other, and said grate sections

being so proportioned as to insure uniform
distances befween the shafts of each unit
and the adjacent shafts of adjacent units,
and sprocket wheels journaled at the ends
of the frame members to propel said grate

4. In a grate of the class described dupli-

cate interchangeable grate units each com-

prising a carriage or
parallel shafts mounted
tions connecting said shafts at the ends, inter-
mediate grate sections pivotally supported
on one of said shafts and resting on the
other and adapted to SWing over by gravity
in dumping and to hang from one of said
shafts only during the return travel of the
unit, ' ' : |
5. A furnace

truck consisting of
on rollers, orate sec-

grate comprising frame
members each having oppositely facing
channels at the sides thereof, means rigidly
connecting the frame members, a plurality
of mndependent grate units loosely mounted
on sald frame members, each consisting of
a plurality of shafts, grate bars Journaled
at each end to said shafts and orate bars
pivoted at one end to one of the shafts and
loosely resting on the other shaft. .

6. A furnace grate comprising frame
members each having oppositely facing
channels at the sides thereof, means rigidly
' members, a plurality

connecting the

centrie,

parallel shafts,

>

of independent grate units loosely mounted

on sald frame members, each consisting of a
plurality of shafts, grate bars secured at O3~

on one of the shafts and loosely resting on
the other shaft, said end grate bars having
curved extensions and flanges curved com.
plementally therewith adapting each grate
unit at its ends to turn on the adjacent units.

7. In a device of the class described dupli-
cate frame members, means for rigidly con-
necting the same, shafts journaled 1In the
frame members, sprocket wheels thereon,
shafts provided
thereof, grate bars connecting the shafts in
pairs, part of the same resting loosely at one

end on one of the shafts, a drive shaft con-

nected to actuate one of the sprocket shafts
and a timing mechanism embracing an ec-
a rod reciprocated thereby, a pawl
actuated by reciprocation of the rod to actu.
ate the drive shaft and a shaft having
threaded connection with the rod adapted to
adjust the same to vary the rate of feed,

8. In a device of the class described frame
mempers, flanges integral with each provid-
ing channels, shafts having rollers on the

posite ends to said shalts, grate bars pivoted

70

75

with rollers at the ends

80

85

g0

ends thereof to engage in the channels, a

removable plate adapted to admit the rollers
mto the channels, erate bars connecting the
shafts in pairs together, said grate bars hav-
g curved extensions, flanges complemen-
tally curved with the extensions affording
broad Dbearing
grate bars and grate bars secured to each
pair of shafts to swing downwardly to dump
the ashes. '

9. A conveyer embracing parallel ways
affording a ecireuit, and independent grate
trucks or carriages movable therein and atf-
fording during the upper run of the circuit
a substantially uniform carrying surface and
during the lower run of the circuit affording
a large cpening therethrough.

10. A conveyer embracing parallel ways
affording a continuous circuit and a plural-
ity of disconnected, independent duplicate
grate carriages or trucks movable between
sald ways and aifording at one portion of
the travel a supporting surface and parts of
sald grate carriages adapted to automati-
cally swing out of normal supporting posi-
tion after passing dumping position to af-
ford a large opening through the carriages
when the carriages are traveling from dump-
ing position to supporting position.

11. A conveyer of the class described em-
bracing parallel ways atfording a continuous
cireuit embracing an upper and a lower run,

independent grate sections therein, part of

each grate section affording a continuous
supporting surface on the upper run of the
circuit and adapted ta swing to dumping po-
sition at the inner limit of travel and to af-
tord unobstructed draft through the lower
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cuit on the adjacent

Va7

run of the circuit and part of said grate sec-

tions affording a continuous surface on both
the upper and lower run.

12. In a device of the class described two
or more parallel inclined frame members
each affording a continuous channeled cir-
faces thereof, duplicate
interchangeable carrviages filling said chan-

neled circuits, grate bars supported on said

carriages and affording the fuel carrying
surface for a part of the travel and adapted

at the inner limit of travel to swing to dump

the grate section, and to return to near
starting position suspended from one end the
carriage, actuating means for said carriages,
and coacting draft dampers arranged be-
neath the fuel surface, one adapted also to
jar part of the grate sections and means for
actuating the same to regulate the draft.

13. In a device of the class described par-
allel frame members affording on their mner
faces continuous duplicate circuits, a plural-

ity of duplicate interchangeable independ-

ent carriages or trucks movable in said cir-
cuit, each embracing parallel shafts, truck
wheels thereon at the ends, grate bar sections
affording the fuel surface for the truck, part
of said sections conmecting the parallel
shafts, and the remainder of the grate sec-
tions connected to one and supported on the
other and adapted to be suspended from satd
shafts during the return movement of the
carriages to the fuel receiving position.

14, 1n a device of the class described inde-
pendent duplicate grate sections each em-
bracing parallel shafts, wheels thereon, grate
hars secured thereon transversely of the

ghafts, some of which are secured to each

shaft, the remaining grate bars being secured
to one shaft and supported on the other
whereby the lIast named grate bars are sus-
pended by one end when returning to load-
ing position, the supporting surtaces of said
bars having a width to overlap and overhang
the ends of the shafts and the wheels there-
for when in carrying position.

15. A traveling grate comprising inde-

‘pendent units, each consisting of two shafts,

2 orate section at each end of each pair of
shafts connecting the shafts, and intermedi-
ate grate sections journaled to one of the
<hafts with one extremity of the section
above the shaft and said intermediate sec-
tions adapted to rest on the other shaft at
approximately the middle thereof.

16. In a device of the class described du-
plicate sections having ways therein, dupli-
cate interchangeable guides connecting each
pair of sections, independent grate units,
each comprising shafts adapted to travel 1n
said ways, grate sections pivoted to one of
the shafts and adapted to rest on the other
shaft and grate sections forming the sides ot
the grate units connecting the shatts and

spacing the shafts the required distance |

!
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apart for the pivoted grate sections to rest
thereon. = - , A

17. The combination with a furnace hav-

ing an inwardly and downwardly facing
abutment or overhang in the side walls
thereof and extending from the outer end
to near the inner end of the furnace, of 2
stoker embracing lateral parallel Irame
members inclined downwardly at their top
and complementally with the inclination of
said overhang and adapted to fit therebe-
neath, corresponding channeled circults 1n
the inner faces of said frame members, and
a traveling grate movable in said channeled
circuit, the lateral edges of said grate pro-
jecting above and in proximity with the

overhang of the furnace wall, parts of sald

orate being adapted to swing downwardly
to-open the lower run thereof to afford un-
restricted draft to the fire surface, and co-
acting dampers supported below the lower
run of said grate, one adapted for adjust-
ment to regulate the draft therethrough and
the other rigidly supported to jar the parts
of the grate that swing downwardly. =

18." A traveling furnace grate comprising
independent grate units each consisting of a
pair of shaffs, grate bars pivoted to both
shafts and covering the same on the upper

and lower runs and grate bars pivoted to

one of said shafts adapted to cover both
shafts on the upper run to provide a fuel
bed and adapted to swing away from one of
the shafts on the lower run to admit air to
ald combustion. S .

19. A furnace of the class described em-
bracing parallel frame or guide members,
sectional girders spacing the same appro-
priately apart and
same in parallel relation, and independent
duplicate rolling grate sections each com-
prising a plurality of grate bars extending
between and longitudinally of the frame
members, some thereof maintaining parallel
relation with the frame members, others
adapted to swing downwardly to dump the
products of combustion and to hang from
one end beneath the .frame during the re-
turning run of said grate sections.

20. A device of the class described em-
bracing parallel frame members, independ-
ent fuel carrying trucks or carriages mov-
able thereon, each comprising a plurality of
shafts, a plurality of grate bars connecting
the shafts and a plurality of grate bars piv-
oted to one shaft and adapted to rest on
another shaft or to hang downwardly de-
pendent upon the position ot the carriages
in the circuit, means for actuating the car-
riages, and removable sections in said irame
members adapted to permit said trucks or
carriages to be lifted bodily therefrom.

01. In a device of the class described in-
dependent grate units, each comprising a

plurality of grate sections pivoted at one

rigidly engaging the
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end with the opposite end loose, and a phi- |
‘rality of sections

pivoted at both ends.

22. In a device of the class described in-

~dependent duplicate fuel CONVeying car-

riages each comprising parallel shafts,
bars secured - thereon |
travel of the grate, said grate bars being of
approximately a standard width to permit
variation of the width of the carriages by
the insertion or removal of the grate bar
sections, and the use of a shaft of corre-
spolnding length, two of said grate bars on
each

grate

ongitudinally of the |

carriage being shaped to mesh with |

sprocket wheels,

each section being pivotally engaged on one

the remaining grate bars of

shaft and supported on the other, and wheels

on each shaft to

track.

support the same upon the

In testimony whereof T have hereunto sub-

scribed

my name in the presence of two sub- 9q

scribing witnesses.

Witnesses:
I E. Ha

LAwreNG

JOSEPH J. MERRILL.

NNAH,

1 REIBSTEIN.
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