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- To all whom it may concermn:
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20

Be it known that I, WiLLIAM MCCLAVE, a
citizen of the United States residing
ton, in the countyof walmwanna and State of

._1?"'{5311nsg;?'lv.t?ml;ELj haveinvented certain new and
useful Improvements in Furnaces; and I do

hereby declare the following to be a full, clear,

and exact description of the invention, such

as willenable others skilled in the art to which
1t appertains to make and use the same.

My invention relates to improvements in
furnaces, and more particularly to that class

of furnaces which employ inclined rocking

agrates for feedingfueldownwardlyand which
are employed in connection with a meehzm-
1cal stoker.

My invention is not only well ada,pted for

use upon any furnace using rocking bars for

producing a feed movement, but is also par-
ticularly well adapted for wuse upon a grate
having rocking bars adapted to be thrown
back tocut out the clinkers and ashes, as well

~as feed the fuel downwardly, as described and

shown in my application for a patent 1led on

May 10, 1898, Serial No. 680,272,

1t consists in providing an inclined grate
having rocking grate-bars with adjusmble

- means for rockmw the same, whereby some of
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35

40

50O

the bars may be roc];ed more than othersfor
causing a more rapld feed of the fuel upon
one part of the grate than upon another.

It also consists in providing an inclined
grate having rocking bars with adjustable
means for rocking the same, said means com-
prising a 1"oel~,..1nﬂ frame and movable jour-
nal-blocks ecarr 1e(1 by the said frame, said
journal-blocks being connected with the grate-
bars, and means for adjusting the journ&_l-—
blocks to regulate the throw of the grate-
bars with 1espeet to each other.

It also consists in providing an inelined
orate having rocking grate- bars with means
Jfor 1*oeh1nn the s;ud bars and means con-
nected w1t11 the sald rocking means whereby
the throw of the grate-bars may be adjusted
from the outside of the furnace and while
the same is in use.

It further consists in prowdm a furnace
with an inclined grate having rocking grate-
bars with means for 1‘*00]111’_10' the %md bm‘:‘»,
comprising an oscillating frftme, movable

| means connecting said journal-blocks,

oat Seran-

when feeding the fuel.

' ers and ashes.

and
means for raising and lowering the same, the
construction being such that all the grate-
bars may be adjusted at a single movement,
so as to grade the movement of the bars with

| respect, to each other to produce either a nor-
mal feed throughout or a greater feed upon

one portion than upon another.
It also consists in certain ofher novel con-
structions, combinations, and arrangements

of parts, as will be hereinafter more fully de-

seribed and claimed.

In the accompanying drawings, Figure 1
represents a vertical longitudinal section
through a portion of a furnace provided with

a grate constructed -1n accordance with my

invention. Fig. 2 represents a similar view,
but showing the grate-bars as rocked forward
Fig. 3 is a similar
view to Figs. 1 and 2, but showing the grate-
bars roeked to the rear for cuttmﬂ* out clmk-
I'ig. 4 represents a front ele-
vation of the roela.lnn‘ frame employed in ac-
tuating the rocking O'I'ate bars. IKig. 5 rep-
resenbs an end elevamon of the same. Fig.
6 18 a similar view to Kig. 4, but showing the
movable journal-blocks arranged so as to
rock the grate-bars with a uniform move-
ment. Iig. 7 represents a detail transverse
sectional view through the rocking frame,
illustrating the curvature of the bars which
carry the movable journal-blocks. Fig. 8rep-
resents a vertical transverse section throunh
the central portion of the rocking frame.

Fig. 9 represents a horizontal sectional view

upon the line « b of Fig. 4. TFig. 10 repre-
sents a detail side elevation of one of the mov-
able journal-blocks. Fig. 11 represents a de-
tail horizontal cross-section through the same.
IFig. 12 represents a detail sectional view
throu&*h a portion of the front of the furnace,
Showmg the means for operating the mech-
anism carried by the rocking frame from the
outside of the furnace. Fig. 13 represents a
front elevation of the said operating means
and showing an indicator working in con-
junction therewith. Fig.14representsafront
elevation of arocking frame,showing the man-
ner of forming the -same when more of the
grate-bars are operated singly. Fig. 15 rep-
resents a detail longitudinal section through

“journal-blocks mounted npon the said frame, | the grate, showing the manner of connecting
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" bars so that their movements may be ﬂ*raded-
from top to bottom with respect to each other.
Infeedingfuel down aninclined grate the fuel

- moves more easlly when it ﬁrsb reaches the

35
10
45
50
55

6o

should also be constructed so'as to oive

2 | | 622,517

such a frame with thie separate bars of the | and ashesfrom the under portion of the fusl
-grate.
“inga modified form of rocking frame in which
the movable journal- bloelxs are capable of

Fig. 16 represents a detail view show-

being moved above the line of uniform move-
ment as well as below.

another form of rocking fl‘ame, the same be-

- ing adapted to operate.a single grate-section
llas-

II’ISLG.‘ELd of two sections, as heretefor
trated. Tig. 18 represents a detail view of
a eonneetmﬂ'-bm showing the manner of at-

- taching the same tothe rocking frame and to-
the grate-bars.

_ I'ig. 19 represents a modifi-
cation of the same.

in shape..

upon the front of the same.

- In using inclined gratesin furnaces in con-
nection with s‘rokers to assist in the feed of
the fuel I find that it is advisable to employ

a means for 11eﬂ'ula,tm o the throw of the grate-

grate because it is comparatively unburned
and loose; but asit proceeds down the grate-

surface it becomes more compactly held to-

gether and filled with eclinkers until at the
lower end, especially with some fuels, it is
likely to form cakes or slabs of clinkers.
For this reason it is far better to have the
grate so constructed that the movement of

'the feeding-bars can be made greater at the

lower end of the grate than at the top. The
intermediate portions of the grate-surface
the
grate-bars a gradually-increasing movement
from the to_p to the bottom to correspond
more nearly with the clinker forming or cak-
ing tendency of thefire. A grate of BhIS kind
should be formed also, to pr oduee the best re-
sult, so that it can be caused to operate uni-
formly throughout when first starting a fire

or when the feed has been stopped and it is

desired to get new fuel down tothe lower por-
tion of the grate again. I have constructed

my 1m pl‘OVGd grate with a view to accomplish
all these ends, and in addition have so con-

structed the same that it may be easily op-
erated from the outside of the front of the
furnace. Thus the grate can be adjusted

while the furnace is in use and at any time

s0 as to grade the movement of the grate-bars

to a '“'16.:11301" or lessextent, asit nmybe found
The grate-bars are also con-
structed and connected up so that they can

be rocked backwardly to cut out clinkers .dlly supported in pla,ce.

desu able.

break up the clinker.

Fig. 17 represents

Fig. 20 represents a de-
tall view showing the manner of connecting
‘the rods to the rocking grate-bars when the
sald rods are round. FKig. 21 represents
- similar view showing the manner of connect-
-ing the said rods when they are rectangular .
- Fig. 22 represents a detail per--
spective view showmﬁ' the manner of con-
necting the rod whlch operates the oscillat-
ing fmm_e to the said frame; and Fig. 23 rep-
| _resents a view of a portion of the front of a
furnace, showing the indicating mechanism

face composed of two sections or rows.
course 1t will be apparent that the parts may

whenitisfound necessary to more thoroughly

This action may also

be graded so as to produce a greater cut-out

-movement at the bottom than at the top.

- 1-in the drawings represents a grate; 2,

carrier-bars formmﬂ' a part of the same; 3,
rocking grate-bars, and 4 a rocking or os-
Llll&tlnﬂ‘ fl_ame for aetuatmﬂ* the sald bars.

B VVhﬂe my improvedmeans for rocking the

grate-bars may be applied to furnaces em-
ploying a single section or row of g

O O rate-bars,
yet I prefer to use the same with a grate-sur-
Of

be so arranged as to operate a greater num-

a | ber of seetlons, 1f desired. The carrier-bars
2 of the grate 1 are mounted, as illustrated

in Ifigs. 1,_. 2, and 3 of the drawings, in the

furnace upon an incline, the lower end of the

75

30

sald carrler-bars resting upon the bridge-

- {'wall, as at 5, and the upper end engaging
_-,_supports formed upon the front 6 of the fur

nace. Therocking arate-bars 3are journaled
at their ends in the carriei-bars 2, the said

-'JOHI‘DMS being at a suitable point with re-

spect to the ﬁle bearing surface of the bar to

permit of the same bemO rocked to give the

desired feed. The grate- bars 3 are pr*ovlded

95

with actuating-journals, as at 7, which are

adapted to be enff&ﬂ'ed by any smmble means
In order to pro-
ducea ﬂ'raded movement in the bars from one

forrocking the ﬂ'r,&te bars.

end to the other, 1t 1s necessary to rock one
or more of the said bars separately from the
others. While each of the bars may be con-
nected separately and operated independ-
ently of each other, yet for ordinary pur-
poses I find that it is desirable to connect
the lower bars-by twos, while a greater num-
ber of the top bars may well be joined for pro-
ducing the desired result. Asshownin Figs.

1, 2, and 3 of the drawings, the lower bars 8 g

are Jomed by means of short connecting-bars,
as 8 8, while a longer connecting-bar 9 joins
the four upper grate-bars. These connect-
ing-bars § and 9 may be pivotallysecured to
the journals 7 in any desired manner.
connecting-bars 8 and 9 are pivotally secured
to the operating-rods, as 10, said rods extend-

ng toward the front of the furnace and en-

gaging the rocking or oscillating frame 4.
The rods 10 are pivotally connected to the
bars S and 9, so that they will allow for the
movement of the grate-bars.

In order to produce a graded movement in
the rocking of the grate-bars, it is necessary
to connect each set of bars in such a manner
that the throw of some of the bars will be
more than that of the others. Ifor this pur-
pose I employ the rocking frame 4, which is

pivoted upon brackets, as 11, secured to the -

inner face of the furnace-front 6. Asseenin
the drawings, the frame 4. is provided with
journals, as 12 12, which engage suitable bear-
ings in the brackets 11, whereby it 1s pivot-

The

A greater part of
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- scope of the present invention..

Taces of the movable journal-blocks 16.
lower ends of the said links 20 are preferably

622,517

thie frame 4 extends upwardly from the _]OllI'
The frame 4 has been illustrated in
the drawings, except in Fig. 17, asadapted to

rock the ﬂmte bars of two sections of a fur-

nace- ﬂ‘late the two sides or wings of the said
fr'mne hemﬁ“ constructed alike.

as 13 13, connected attheir inner ends to each
other by means of cross-bars, as 14 14. Each
of the wings 13 of the frame 4 is provided with
vertically - arranged guide - bars, as 15 15,
which are adapted to support and rrmde mov-
able journal-blocks, as 16, The opemtmﬂ'—
rods 10 are connected with the movable jour-
nal-blocks 16, and because of the compara-
tive movenient of the parts the guide-bars 15
are slightly curved, the concaved side being
toward the grate. . ‘This permits of the ad-
justment, of the movable journal-blocks 16
upon the said guides 15 without any binding
action between the parts and without change-
ing the throw of the rods in their ad,]usted
1)081L10118 The inner movable bearing 16 is
connected with the upper four ﬂmte bars,
and therefore, the Gonnectmn'-lod 10 bemﬁ*
shorter than the other connecbmmrods the in-

~ner guide 1s constructed with a gre eater curve

_t,han the outer ones to correspond with the
lesser radius of the arc described. The cur-

vature of the guides 15 will only be very

shight, and while it is mueh better to make
them curved, yet the grate can be operated
if the said ﬂ*mdes were made straight, so that

gl (3011161111}151% using them in this way if it is

found desirable, ::,1,11 of which 1s within the
I prefer to
have the lower bar of each grate-section so
connected with the rocking frmne 4 that it
will always have the nor‘ma,l throw commu-
nicated by the said frame, and for this pur-
pose the bar 10,

outside of the said frame, as seen at 17, a
movable journal-block not being used at this
point. In order to move the journal-blocks
16 uniformly with relation to each other and
at a corresponding decreasing or diminishing
ratio, I mount a pwoted bm‘,' as 13, upon a
]omlml on each of the wings 13 of the frame
4, each of said bars 18 extenduw toward the

eentml portion of the frame ﬂﬂd being con-

nected by means of links 20 with each Of the
movable Journal-blocks 16. The links 20 are
provided with eyes in their upper ends which
engage journals, as 21, formed upon the outer
The

provided with journal-studs, as 22, which en-
gage corresponding apertm_es fmmed in the
links 18. It w 111 be apparent that when one of

the said journal-blocks 16 is moved upon its

guide 15 the other journal-blocks 16 will be
couespondmn]y moved upon their guides.

"I'he length of the links 20 and the pwot{ﬂ

pmnts of thebars 18 are so arranged that when

‘the inner journal-blocks 16 are moved to a
point upon a level with the journals 17 all of

The frame 4-
compriges approximately triangular portions,

arate.

which connects the same
with the frame, is journaled directly to the

the journal-blocks 16 will be upon the same

line,as clearlyillustrated in Fig. 6 of the draw-
ings. When the 30111‘1121,1-1)100153 are in this
position they will all be at an equal distance
from the axial point of the frame 4, and con-
sequently will all have the same throw when
the said frame 1s rocked upon its journals. It
will thus transpire that all of the grate-bars
having the same actuating movement will be
rocked uniformly thro uﬁ*hout the length of the

portion of the grate-surfaceless than the lower

| portion, the links 18 are lowered, when the

movement of the grate-bars will be graded
from top to bottom to the extent that may be
desired. The movable journal-blocks 16 are
each preferably formed of a hollowbody por-

tion, as 23, which may be putin position upon

the guide 15 when the block 24 is inserted be-

tween the sides of the said body portion and
' secured in place by means of screw-bolts, as

clearly seen in Ifigs. 9,10, and 11 of the draw-
ings. This holds the said journal-blocks mov-
ably upon the sald guides. The journals
proper are formed, as at 25, upon the oppo-
site sides of the said hollow body portion 23
of each of said journal-blocks 16. The jour-
nals 21, as heretofore described, are located
upon one face of the said body portion. Cot-
ter-pins may be employed to hold the links 20
upon the journals 21 and the studs 22 in the
apertures of the links 18. - The journals &5
are preferably two in numbel upon each mov-
able journal-block, the connecting-rods 10 be-
ing preferably blfur ated to engage the same,

as Wlll be hereinafter more fully deserlbed

The inner movable journal-blocks 16, how-
ever, are each constructed with a single jour-

nal, as 26, upon one side of its frame in order

not to interfere with means for raising and
lowering the said movable journal - blocks,
which will now be described. |
T'he inner portions of the wings 13 13 are
provided with vertical slots, as at 27, which
are adapted to accommodate and guide ver-
tically-moving racks, as 28. These racks are
formed with elongated slots orrecessesat their
upper ends, as at 29, which engage similar
journals, as 30, formed upon the sides of the
inner movable journal-blocks 16. The jour-
nals 50 are preferably provided with antifrie-
tion-rings, as 31, to produce less friction in
the frame 4. The racks 28 mesh with or en-
gage gear wheels or pinions, as 32 33. The

pinions 82 33 are mounted upon studs secured

t0 a cross-bar s4,forming a partof the frame 4.
T'he pinion 83 meshes with an actuating-pin-
ion 35, which is secured upon theinner end of

2

When if, is desired to rock the upper -
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an actu&tmrr-bhmftj as 30, extending through .

the front 6 of the furnace. DBy turnm? the

shaft 36 the pinion 35 will be caused to com-
municate movement to the pinions 32 33,
whereby the racks 23 will be moved up and
down 1n the slots 27, and thusadjust the po-
sitions.of the movable journal-blocks I6in the
frame 4. As the frame4 has a rocking move-
ment upon 18 journals 12 and as the pinion

Igﬁ'
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3o 18 mounted upon the stationary shaft, the
pinion 33 has a rocking movement with re-
spect to the said pinion 35. Because of this
movement I find 1t desirable to construct the
pinions 35 and 33 with fteeth having their
edges curved, as clearly shown in Fig. 12 of
the drawings. DBy this construction a proper
shape will be given to the teeth so that the
pinion 33 may rock with respect to the pinion
35 without binding or friction. In order that

~ this may be so, I find that it is necessary to

20
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mount the said pinions so that their coincid-

ing piteh-lines will be upon a line drawn

throu gh the axis of oscillation of the frame 4.
By arranging the pinions in this manner the
least movement between the same: can be se-
cured.

In order to operate the shaft 36 f10m the
outside of the furnace, its outer end extends
through the front G and is squared or other-
wise adapted to receive an operating crank
or handle, as 37, the inner end of the said
shaft being supported inside the furnace-
front by means of a suitable bracket, as 38.
The crank or operating-handle is preferably
removable from the shaft and is only placed
thereon when it is desired to operate the
mechanism for changing the position of the
movable journal-blocks. As seenin Ifig. 23,
the shaft 56 projects through the furnace-
front just to one side of the slide 6, which
closes the slot through which the operating-
rod o1 for rocking the frame 4 passes. The
slide 6" is constructed as described and shown
1n my previous application above referred to,
but instead of being arranged upon the cen-
tral line of the farr nace 1s plefembly moved
a little to one side to accommodate the shaft
36. Asseen in I'igs. 12 and 23, the shaft may
pass through the guide-casing 6° of the slide
in order to gain a still broader bearing in the
front. In order to lock the shaft 36 against

“movement after it has been adjusted, I ar-

range a latch-lever, as 40, upon the front of
the furnace, preferably pivoting it to the
guide-casing 6°, as seen in Fig. 23, the said
Tatch or level being provided with a projec-
tion or lug, as 41, whmh is adapted to engage
corresponding. recesses 42, formed upon a
wheel, as 43, also rigidly secured to the shaft
56, just inside of the crank or handle 37.
When it is desired to move the shaft 36, the
latch-lever 40 may be thrown to one side and
held out of engagement temporarily by means
of a lug, as 44, mounted upon the front of the
furnace. The crank or handle 37 may be
then turned to produce the proper adjust-
ment of the movable journals,when the latch-
lever can be disengaged from the lug 44 and
brought'into engagement with the recesses
42 tolock the parts in their adjusted position.
Inasmuch as all of the mechanism except the
portion for operating the same by hand isin-
side the furnace, it is desirable to have a suit-
ableindicator to show the party operating the
grafte the exact position to which the mov-
able journal-blocks have been adjusted. To

this point.
| the means for rocking the frame 4 can be

| accomplish this result, I secure a pinion, as

45, to the shaft 36, just inside the front 0,
and pivot the pinion 46* by a tap-bolt so
as to mesh with the said pinion 45, the said
pinion 46* meshing with the teeth of a seg-
ment or quadrant 46. The shaft 47*, upon
which the segment 406 i1s mounted, extends
through the front 6 and carries a pointer
or indicator 47. This pointer is preferably
provided with a slot, through which indica-
tions or words on the furnace-front may be
seen. The number of teeth in the segment

46 may be so regulated with respect to the

teeth of the pinion 45 that the position of the
grates can be told at an instant by glancing
at the said pointer 47. The position of the
movable journal-blocks may be indicated by
arrows, as at 438 and 49, and by the words
“Tevel”and “Down.” When the pointer 47
1s brought opposite the arrow 48, the word
‘“ Level ” will appear through the pointer 47
and the movable journal-blocks 16 will all be
level and the grate will have a uniform move-
ment throughout. When the indicator 47 is
brought opposite the arrow 49, the word
“Down” will appear through the slot in the
pointer and the movable journal-blocks will
be at their lowest positions and the grate-
bars will have a graded action from top to
bottom. Of course the parts may be locked
at any intermediate point for grading the
movement of the grate-bars more or less, as
may be desired. It will be apparent, of
course, that the pointer 47 may travel over a
graduated scale upon the front 6 to commu-

| nicate more accurately the position of the

parts and to determine the intermediate
points more perfectly. _
In order to rock the frame 4 upon-its piv-

| otal point, a journal is formed, as at 50, upon -
the cross-bar of the irame 4. The said jour-

nal 1s adapted to be engaged by theinner end
of an actuating-rod, as 51. This baris pref-
erably provided with a flattened end portion,

as seen at 52 In Ifig. 22, to the opposite sides
of which may be clamped flat angular pieces,
as 93, having journal-bearings, as 54, formed
therein. The said journal-bearings after be-
ing placed over the ends of the journal 50
may be clamped in place upon the flattened

portion 52 of the rod 51 by means of suitable

bolts. The rod 51 extends through the front
of the furnace and is secured to an actuating
member 55 of a grate-rocking mechanism
mounted on the front of the furnace, said
member 55 being secured to the powm-shaft ,
56. The membel 55 and its connection with
the operating-rod 51 are constructed pre-
cisely in the manner in which I show and de-
scribe the same in another application, filed
by me on May 10, 1898, Serial No. 680,272,
heretofore referred to. As this mechanism
forms no part of the present invention and is

claimed in my former application, it will not

be necessary to further describe the same at
Of course it will be noted that
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regulated to move the said frame to a greater

or less extent both to give a greater.feed or

to throw the grate-bars back for cutting out
the clinkers and ashes, as clearly seen in the
sald previous a,ppheatmn

While any suitable means may be emploved

for securing the connecting-rods to the grate-

bars and to the rocking frame, yet I prefer to

construct these rods as illustrated in Fig. 18.

Inthisconstruction the rod is preferably made
round andis provided with an eye, as 63, which

1s adapted to engage a stud 64, secured upon

the connecting- bars 8 and 9. A cotter-pin
may be employed to hold the eye upon the
said stud. Theotherendof the rod 10 is pref-
erably screw-threaded and engages a corre-
5p0nd1ngly-&aerew threaded recess for med in
the end of a hooked engaging piece 65. The
sald engaging piece 65 is preferably formed
with bifureated hooked end portions, as 66,
which are adapted to engage the journals 25
upon eachside of the casings 23. Sometimes
it is preferable to make the connecting-rods
of flat or rectangular metal, in which case the
socket formed in the hooked engaging por-
tion 65 is preferably made 1*eetanfrula,r to re-
ceive the same, and a pin, as 67, may be
passed through the soclket, and the end of the
rod to hold the same in place, as seen in Fig.
The bifurcated hooked end portions ()6
are preferably held in place upon the jour-
nals by means of pins or bolts, as 63. (Seen
in IFig. 18.) In orderto CELIJSG"LH the rods 10

- to move almost in the same plane, the studs

35

40

55

6o

rods 10.

64 upon the connecting-bars 8 and 9 are pref-
erably dropped lower. m1d lower toward the
top ot the grate. Thus, as seen in Figs. 1,
2, and 3, ‘rhe stud 64 upon the lowest bam 3
1s near 1ts upper edge, while the stud on the

oue next in front of it is dropped to the cen-

tral portion thereof, and the two above this
are dropped still lower. This produces a
more uniform movement in the connecting-
In order to accommodate the inner
movable _Jourmﬂ blocks to the connection of
the same with the actuating-racks, each mov-
able journal-block to which the rod is con-
nected 1s formed with its journal-stud upon
one side ounly, said stud being made longer
than the studs upon the other ,]0111‘1*1&1 bloeks
;l[lu this instance the connecting-rod instead of

aving

offset, so as to pass to one side of the movable

'}ournal block, and carries a single engaging

hook for engaging the journal. A cotter -pin
may be used to hold the sald hook in place
upon the said journal,

‘As previously intimated, the grate-bars

may be each connected Senamtely with the
operating rocking frame. As illustrated in
Figs. 14 and 15 Of the drawings, the rocking
frame 57 may be so eonshmeted as to accom-
modate a greater number of movable journal-
blocks, as 53, For this purpose a correspond-
ing nu mber of gulde-bars 59 are added to the
fm me 57, and ﬂle journal-blocks are all con-
nected to tholmh% 60 by means of thelinks 61.

a bifurcated end portlon 1s bent or

en

Racks62arealsoemployed andoperatedin the

same manuner o raise and lower the movable
journal - blocks 58, as heretofore described
with respect to the racks 28.

- Yhere the connecting-rods, as 69, are con-
nected directly to the nmte bars, as seen 1in
Fig. 15, the manner of eonnectm? the same
to the eonnectiug-bms 1s preferably a little
different to that previously described in con-
nection with the connecting-bars 10. Asseen
in Ifigs. 15, 20, and 21, the connecting means

preferably consists of a yoke, as 70, passed

over the journal on the lower edge of the
grate-bar and receives a spacing-block upon
the other side of the said journal for com-
pletely inclosing the same. The rod 69 passes
through the yoke or ¢lip 70 and the block 71
and 1s secured ftherein by means of wedges
or pins 72 72, which are driven into suitable
openings formed in the rods 69. Where the
rods are round, as shown in Fig. 20, the pins

are preferably inserted on a vertical line; but

where the rod is flat, as seen at 73 in Fig. 21,
the wedges, as 74, are inserted horizontally.

By this construection it will be seen that the

connection with the bars can reach up to the
journal, so as not to interfere with the rock-
ing movement of the said grate-bars. It will
be noted also by reference to Fig. 15 that
the clips 70 may be lengthened as they ap-
proach the upperend of the grate to dmp the

lower ends of the rods 69 to a suitable level

with respect to the rocking frame. While I
show the upper four grate-bars connected by
means of a single connecting-bar, yet it wili
be apparent that each of the upper grate-bars

could be connected separately in the same
manner as the lower ones by leaving a wider

dead-plate to permit the rocking frame to be
moved farther away from the grate-bars with-

out departing from the spirit of myinvention.

I find, hovever, in practice that it is just as

well to connect the upper three or four bars

together, as shown in the drawings.
As seen in Fig. 17 of the drawings, the
rocking frame may be adapted to move only

-the grate-bars of asingle grate-section. Inthis

instance the frame 75 may be constructed with
onlyonewingportion for carrying themovable
journal- blocks 76. The frame 75 is pivoted
in the same manner, as heretofore described,
upon the journal-blocks 77 and carries the
movable journals upon vertical guides 78. A
rack 79 is employed to move the parts; but
only one pinion, as 80, is needed, and asonly
one seb of grate-bars are being operated the
pinion S0 of course would receive its move-
ment from the pinion 81 in the same manner
as heretofore described with respect to the
pinion 35. When the frame is constructed
in this manner, one of the journals 77 is pref-
erably braced with respect to the rest of the
frame by means of a diagonal brace-rod, as
82. In using a rocking grate of this charac-

ter there may be times when it is desirable
for a short period to communicate an increas-
ing rocking movement to the upper bars of the
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grateinaddition to the adjustment heretofore
~described. Thismayoccur, forinstance,when

the fires have been banked—that is, when the
feed to the grate has been stopped and the

grate has been allowed to feed the fuel on

the same, 8o as to permit air to pass above it
at the upper end of the grate, and the feeding

- of the grate is then stopped, and 1n slm‘-tmw

up the fir e again it 1s desirable to get a su ﬂl-
cient quantlty of fresh fuel upon the upper
portion of the grate to fill up the gap formed
in banking. In order to enable the move-
ment of the grate to be so graded that the
upper bars will move faster than the lower
ones, I contemplate construecting the rocking
frame as shown in Fig. 16 of the drawings, in

which wing portlons $3 are extended to a

greater hewht near their inner ends than
heretofore deseribed and shown. This per-
mits of the guides 34 being made longer and
enables me to raise the mov&ble Journal-
blocks 35 to a higher point than was neces-
sary for the movement heretofore deseribed.

Racks, as 86, should be made a little longer

to permit of this extended movement, and
the slots or recesses in the same, which en-
gage the iInner movable ;journal-bloeks 85, are
ma,de a little longer to permit of a ﬂreater
range of movemenb between the sald inner
Journal blocksandthe said racks. The other
parts of the frame are constructed and ar-
ranged, preferably, in the same manner as
heretofme shown and described, and the
racks receive their movement from the pin-
ions and the outside operaling mechanism in
precisely the same way. As seen in Fig. 16,
when the parts are actuated so as to raise the
movable journal-blocks 85 they can be car-
ried to graduated points above the level of
the pomt of uniform feed. The inner jour-
nal-blocks 85, being connected to the upper
bars of the fumace will of course receive a
oreater throw than the lower bars, which are
connected to the fixed bearings in the frame
83. Of course it will be appment that these
bearings can be moved to the lower part of
the frame in the same manner as heretofore
described and shown for producing the de-
sired uniform or graded movement of the
rocking grate-bars.
A suitable rocking cut- out bar, as 37, is lo-
cated at the lower end of the Ol‘ﬂte to b1‘1dﬂ'e

and control the space bctween the lower end

of the grate-bars and the bridge-wall of the
furnace. This rocking cut-out is preferably

constructed in the same manner as the cut-

out shown in my previous application above
referred to. I do not claim its construction
and operation in the present application, and
it thereforeneedsno furtherdescription here

1t will be very evident from the above de-'
-scription that I am enabled by my invention

to. produce an inclined grate for feeding fuel
which is of novel constl uction and possesses
oreat utility and adaptability for the purpose
of feeding fuel.- It will be noted that its parts
are very sunple and yet strong, and that by

its construction the grate may be adjusted

for a uniform feed or for a graduated feed at
any time while there is a fire in the furnace,

and that all the parts can he adjusted to a
nicety for producing

any amount of rock or
oraduation that 111&3? be desired for properly

feeding the fuel to suit the exact circum-

stancesandconditionof thefire. Myimproved

construction is also very superior in that it

by means of the indicator upon the outside
of the furnace-front enables the operator to

determine the position in which the grate-
‘bars are placed and to readjust them £ suit
the condition of the fire.

IHaving now described my invention, what

T eclaim asnew, and desiretosecure by Lettel
Patent, 18—

1. In a furnace, the combination with a

h‘rate made up p1’*11101pa11y of rocking grate-

ba,rs, of means for rocking the said gr aJte bars,

‘means for adjusting the said rockin 2 mMeans,
‘whereby the grate-bars may be given a uni-
form movement throughout or may have a
graduated "movement f10m one end to the
'other

70
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80

2. Imafuarnace, the combination with anin- -

clined grate having rocking grate-bars, of a

rocking framefor actuating the same, adjust-

‘able means connecting said frame with the

sald bars, the construction being such that the

frame will be adapted to rock the said bars

uniformly orwith a graduated movement with
respect to each other, substantially as de-
seribed. |

3. Inafurnace, thecombination with an in-
“clined grate having rocking grate-bars, of 2

rocking frame adapted to actuate the same,
rods connecting the said frame with the bars

‘and means foradjustably connecting said rods

to the said frame, the construction being such
that upon rocking the frame a graduated or
uniform movement will be given to the differ-
ent portions o'f the said grate, substantially
as described.

4. Inafurnace, the COIHbll].:Lthll withan in-
clined grate ha,mnw rocking grate-bars, of a
1’*001{1110' frame adapted to .;Letuat.e the same,

the said frame carrying movable journals,

means for adjusting the movable journals,
rods connecting the journals with portions of
the grate, and means for rocking the frame,
the construction being such that the movable
journals may communicate a uniform or
ograduated movement to the grate-bars ac-
cording to their position in the frame, sub-
stantially as described.

5. Inafurnace, the combination withan in-

clined grate havum rocking grate-bars, of a
said

frame pwotallv mounted in the fu rnace,
frame having guide-bars, movable journal-
blocks adapted to move upon the said guide-

‘bars, means for adjusting said blocks, con-

necting-rods interposed between said mov-
able journal-blocks and the grate-bars, and
means for rocking the frame whereby the

rocking bars may be rocked simultaneously

to a uniform extent or have a graduated mo-

)
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tion with respect to each other, substantially
as described.

6. Inafurnace, the eombmatmn with an in-
clined grate 11..-1,1*'1110* rocking grate-bars, of a
1*001{1119‘ frame hm*mg; o mde bars formed
therein, movable journals mounted uponthe
gulde-bars, means for connecting the mov-

able journals to a single member or arm, and

means for operating the said arm or member,
whereby the position of the movable jour-
nals may be regulated with respect to each
other, the .construction being such that the
different portions of the grate-bars will be
adapted to move uniformly or with a gradu-
ated action, substantially as deseribed.

7. Inafurnace,the combination with anin-

c¢lined grate having rocking grate-bars, of

means for rocking Llle sald bars comprising a
rocking frame 1311T0tally mounted 1in the fur-
nace, movable journal-blocks mounted in the
S&id_frmne, means for connecting the jour-

nal-blocks, and means for operating the said

journals, and connecting means, whereby all
the journal-blocks will be moved toregulate
the throw of the grate-bars, substantially as
described.

8. Inafurnace, the combination with an in-
clined grate h.;wmg rocking grate - bars, of
means for rocking the same comprising arock-
ing frame, movable journals mounted therein,
a rack for raising or lowering the said jour
nals, a pinion for . engaging the said rack, and
means tor opemtmf‘ the said pinion wher eby
the journals are adjusted to impart different
movenients to the grate-bars, substantially as
(lescribed. |

9. Inafurnace,thecombination with an in-
clined grate having rocking grate-bars, of a
frame for operating the same, said frame hav-
ing supporting-journals, guides formed in the
said frame, movable journal-blocks moving
upon the'said guides, a pivoted arm mounted
upon the sald frame, links connecting said
arms with the said journal-bloeks, and means
for raising and lowering said hnks and Jjour-
nal—-hblocks whereby each one has a graduated
movement relative to the other, and means
for connecting said movable journal-blocks
with different grate-bars, the construction be-
ing such that the grate-bars will be moved ac-
cording to the position of the said movable
]omlmls, substantially as deseribed.

10. In a furnace, the combination with an
inclined grate and rocking grate-bars, of a
pivoted frame for moving the same, movable
journals mounted in the said frame, racks for

raising or lowering the said journals, pinions

engaging the said racks, an actuating-pinion
for operating the said pinions, a shaft for ro-
tating the said actuating-pinion, said shaft
being adapted to extend through the front of
the furnace, and operating means secured to
the outer ends of the said shaft, the construe-
tlon being such that the movable journals
may be adgjusmd in the frame from the out-
side of the furnace to regulate the throw of
the grate-bars, substﬂntm,ﬂy as deseribed.

11. In a furnace, the combination with an
1nelined grate and rocking grate-bars, of a

rocking frame for actuating the same, mov-

ablejournalsmountedin thesaid frame, racks
connected with said journals, a shaft having
an aetuatmmplmon adapted to engage said
racks toraise or lower the said m ova,blo Jour-
nals, said shaft extending through the front
of the furnace, hand-operated means secured

75

to the outer end of the shaft, and means for -

different adjusted positions, substantially as
described. -

12, In a furnace, the combination mth an
inciined grate and rocking grate-bars, of a
rocking frame for opemtmw the Same, Mmeans
for eonnecting the grate-bars with the said
frame, a shaft for adjusting the said connec-
tions to impart different movements to the
parts of the grates, operating means upon the
outer end of the said shaft, and an indicator
mounted on the front of the furnace and ac-
tuated by the operating means, whereby the
position of the grate-bars may be determined
and adjusted without inspecting the interior
of the furnace, substantially as described.

13. In a furnace, the combination with an
inclined grate and rocking grate-bars, of a
frame for actuating the same, guides formed
in the said frames, movable journal-blocks
mounted on the said guides, each of said jour-
nal-blocks comprising a hollow casing adapt-
ed toinclose thesaid guides, and journal-studs

rocking the hand operating mechanism toits

8o

3 QO

95
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mounted thereon, means for connectmg said

journal-studs with therocking grate-bars,and

means for adjusting said JOHII].:LI blocks, sub-

stantially as described.

14. In a furnace, the combination with an
inclined grate and rocking grate-bars, of a
rocking frame for Opelﬂtl"{l? the same, mov-
able jou rnal-blocks mountedin thesaid frame

and connected with the said grate-bars, said

journal - blocks comprising hollow casings
adapted toreceiveguidesformed intheframe,
studs formed upon the faces of the said bear-
ings and means for connecting all the studs
with a pivoted arm, the construction being
such that when one casing is moved all the
other casings will be moved 1‘01fnwe]y, S -

stantially as described.

15. In a furnace, the combination with an
ineclined grate and rocking grate-bars, of a
rocking frame for actnatmﬂ‘ the same, mov-
able jom*nals mounted in the said frame con-
nected with said grate-bars, racks connected

with the said journals, pinions for operating

thesald racks,and astationary pinion adapted
to actuate the sald pinions on the rocking

105
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frame, sald stationary pinion and the one with |

which it meshes being provided with teeth
having curved edges, whel eby the frame may

rock with respecttothe actuating-pinion with-

out throwing the parts out of en gagement,
Substcmtmlly as described.
16. In a furnace, the combination with an

130

inclined grate and rocking grate-bars, of a

rocking frame for actuating the same, rods
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~connecting said frame with separate grate-
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bars, movable journals mounted upon the said
frame, meansfor adjusting said journals, said
rods being provided with engaging end por-

tions having bifuarcated hooks for engaging

the 11:10\7.&1:)16 journals and means for conne(,t-
ing the other ends of thesaid rods to the grate-

.ba,rs, snbstantially as described.

17. In an inclined feeding-grate, the com-
bination with rocking grate-bars, of a rock-

ing frame pivotally mounted with respect to

the said grate, movable journals mounted in
sald frame, means for connecting said jour-
nals with single bars, and means for adjust-
ing the journals so as to give the bars a uni-
form or graduated movement %ubstantlally

as descnbed

18. In an ineclined feeding-grate for fur-
naces, the combination Wlth 1‘0@]11130‘ orate-

bars, of means for r ocking the same complis-

g a frame adapted to impart a graduated
or uniform feed to the said bars, rods con-
necting said bars with the said frame, yokes
or clips adapted to enga,
said bars and having openings to receive the

endsof the operating-rods,and spacing-blocks

interposed between the ends of the said clips
and wedges for holding the connecting-rods

in the said clips and spacing-blocks, substan-

tially as deseribed.
19. In a furnace, the combination with an
inclined grate and rocking grate-bars, of a

rocking frame codperating with thesame, mov- |

able journals mounted in the said frame and
connected with separate grate-bars,rackscon-
nected with said movable journals adapted
to raise or lower the same, said racks being

“guided in slots in the said rocking frame, the

upper end of the said rack being provided
with an elongated slot adapted to receive a
journal formed upon one of the movable jour-
nals, and pinions foractuating the said racks,
the construction being such that the racks
may adjust themselves with relation to the
said journals, substantially as described.

20. In a furnace, the combination with an
inclined grate and rocking grate-bars, of a
rocking frame connected therewith for oper-
ating the same, curved guides mounted in the
said frame, movable journal-blocks mounted
upon the said guides, and means for raising
or lowering the said movable journal-blocks
for
Subsmntlmly as described.

21. In a furnace, the combination with an

inclined grate and rocking grate-bars, of a
rockingframe connected with different grate- j

bars forim parting the same ordifferent move-
ments to the same, means for rocking thesaid
frame, sald means comprising a rod having a
bifurcated innerend, said rod passing through
the front of the furnace, a journal upon the
frame for engaging the S‘le rod, and means
outside the farn ace for reciprocating the said
actuating-rod, substantially as descrlbed
22. In 2 fur nace, the combination with an
inclined grate, and rocking grate-bars, of a

ge Jjournals npon the

1nclined grate and rocking

regulating the throw of the grate-bars,
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' rocking frame for actuating the same, mov-

able journals mounted in the said frame,
means for bringing the said journals upon
the same line toimpart a uniform movement
to the grate-bars, and means for lowering the
said journals to graduate the movement of

the said grate-bars more or less with respect -

to each other, substantiaily as deseribed.

23. In a furnace, the combination with an
inclined grate and rocking grate-bars, of a
rocking frame for actuating the same, mov-
able journals mounted in the said frame,
means for moving the sald journals upon &
level and above and below the same, the con-

-, ¥

struction being such that when the ‘journals

are brought upon a level they will communi-
cate a uniform movement to the said grate-
bars and when they are moved above and be-
low the level, they will impart a graduated
feed to the nm,te, substantially as described.
24. In a furnace, the combination with an
inclined grate zmd rocking grate-bars, of a
rocking frame for actuating the same, mov-
able journals mounted in the said frame and
connected with the grate-bars, means extend-

ing outside the fmn:—zwe for adjusting the

movable journals in the frame, and an indi-
cating means also arranged outside the fur-
nace, whereby the pos.,ltmn of the journals on
the said frame can be determined from the
exterior of the furnace, Subbtammlly as de-
scribed. |
95. In a furnace, the combination with an
inclined grate and rocking grate-bars, of a
rocking frame for actuating the same, mov-
able journals mounted in the said frame, pin-
ions for raising or lowering the said journals,
and an actuating-pinion engaging one of said
pinions for moving it, the said pinion which

engages the said actuating-pinion having

teeth with curved edges to permit of the rock-
ing of the frame without interfering with the
engagement of the said pinions with the actu-
ating-pinion, substantially as deseribed.

26. In a furnace, the combination with an
grate-bars, of a
rocking frame for actuating the same, mov-
able journals mounted in the said frame,
means for moving the said journals, the con-
struction being such that when the journals
are brought upon a level, they will commu-
nicate a uniform movement to the said grate-
bars, when they are moved below the level
they will impart a graduated feed to the said
bars with the maximum movement at the bot-
tom, and when they are moved above the
level, they will impart a graduated feed to the
said bars with the maximum movement at
top, substantially as described.

27. In a furnace, the combination with an
inclined grate, principally made up of rock-
ing grate-bars, of means for rocking the said

the

orate-bars for producing a feeding movement

and a cut-out movement, means for adjusting
the said rocking means, whereby the grate-
bars may be given a uniform movement

| throughout or may have a graduated action,
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and means connecting the said rocking means

with an actuating-shaft outside the front of

the furnace, substantially as described.

28. In a furnace, the combination with an

‘Inclined grate and rocking grate-bars, of a
rocking frame for operating the same, means
connecting the said bars and frame, a shaft

for adj] usbmw the said connections to impart

the same or dlffer'eut movements to the parts

o of the grates, an indicator mounted on the

front of the furnace, and gearing connecting -
sald indicator with said shaft whereby it is
adapted to indicate the position of the parts
inside the furnace, substantially as descrlbedl

In testimony whereof I hereunto af

signature in presence of two witnesses.
WILLIAM McCLAVE,

Witnesses:
E. T. I‘ENWIGK
LuTHER L. APPLE

ix my 15



	Drawings
	Front Page
	Specification
	Claims

