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Speciﬁca,ﬁion of Letters Patent.

Patented Sept. 10, 190%.

Application filed September 6,1906. Serial No. 333,434,

To all whom 1l may concern:

Be it known that I, Wintiam McCrLAvE, a citizen of
the United States, residing at Scranton, in the county

- of Lackawanna. and State of Pennsylvania, have 1n-

vented certain new and useful Improvements 11 Grates;
and I do hereby declare the following to be a full, clear,
and exact description of the invention, such as will
enable others skilled in the art te which it appertains
to make and use the same. |
In the accompanying drawings,—I‘1gure 1 1s a lon-
oitudinal vertical section taken through a grate em-
bodying the features of the present invention. Kig. 2
is a detall edge view of the independent stub levers.
Fig. 3 is a section similar to Fig. 1 of a fragment of the
grate structure illustrated on anenlarged scale.  Iig.41is
a view in side elevation of a fragment of the grate journal
bearing bar, the lower portion of the bar being broken
away for the saving of space, and the expansion cap,
and the expansion and locking cap being omitted.
Fig. 5 is a similar view of the same with the expansion
cap and expansion and locking cap illustrated 1n po-
sition. Fig. 61s a similar view of the same, the expan-
sion cap and expansion and locking cap being illustrated

in section. TFig. 7 is a transverse vertical section taken

on the plane indicated by line 7, 7 of IF1g. 4, and looking
in the direction indicated by the arrow. Fig. 81isa
similar section taken on the plane indicated by line
3. 8 of IFig. 5, and looking in the direction indicated
by the arrow. Iig. 9 1s a similar section taken on the
plane indicated by line 9, 9 of Fig. 5. [Fig. 10 is a simi-

~lar section taken on the plane indicated by line 10, 10

of Fig. 4, and looking 1n the direction indicated by the
arrow. Iig. 11 1s a top plan view of the structure seen
in Fig. 4. Fig. 12 is a view 1n end elevation of one of
the expansion and locking caps. Fig. 13 is an inverted
plan view of the same. Fig. 14 1s a longitudinal central
vertical section through the same. Tig. 15 is an edge
view of one of the expansion caps.
tudinal vertical central section thereof. Fig. 17 is
a view similar to Fig. 11 of the central portion of the
bearing bar illustrating the slotted pads for the recep-
tion of the rigid central grate bar. Fig. 18 is a view
similar to Fig. 5 of a modified form of grate journal
bearing bar. |

In carrying out the present mmvention I provide as
many of the journal bearing bars 1 as are necessary,
the number provided depending of course upon the

size of the grate, and each of sald bars 1s provided with

journal bearings for the journal ends of the grate bare2, 2.

The fire bed or grate surface is made up of caps 3, 3,
which are removably carried by the bars 2, each of the
bars 2 being preferably formed with a suitable longi-
tudinal central opening 4 into which the depending
shank 5 of the respective cap 3 extends, the shank

Fig. 16 is a longi-

|

!

[ jecting below the lower edge of the given bar 2 and
‘bent into engagement with the lower edge of the bar for

preventing accidental displacement of the cap 3.
Each of the bearing bars 1.1s provided centrally
with laterally projecting enlarged portions or projec-
tions 7, each formed with a dove-tall or under-cut
vertical slot 8, into which are dropped the under cut
beads at the ends of the central grate bar 9. The grate

bar 9 is supported by the engagement with the pads 7,

and is therefore held rigid and immovable.

The bar 9 carries a cap 10 similar in construction and
arrangement to the caps 3, but preferably differing
therefrom in size, the cap 10 being by preference
approximately one-half the size of one of the caps 3.
It is to be noted of course that the bar 9 is arranged
centrally of the entire grate and the cap 10 divides the
orate into two grate sectlons.

The cap 10 is formed at its edges with laterally pro-
jecting teeth 11, 11. Kach of the caps 3 18 provided
with similar teeth 12, 12. By preference, the teeth 11
of the cap 10 overhang the teeth 12 of the contiguous

caps 3 and the teeth at the rear edge of the cap 3 1n the

rear of cap 10 overhang the front teeth 12 of the next
succeeding cap 3, and the teeth 12 at the front edge of
the cap 3 in front of cap 10 overhang the teeth at the
rear edge of the next preceding cap 3. Thus the caps 3

in front of the cap 10 may be dumped rearwardly

without contact of the teeth 12 of the respective caps,
but if it is undertaken to dump the forward caps 3
forwardly, the teeth 12 of one cap will engage the teeth
of the next preceding and so on for the full set of caps,
and thus prevent forward dumping of that section of
the grate in front of the cap 10. The oppositeaction of
the caps inthe rear of the cap 10 will be found true, that
is to say the caps in the rear of the cap 10 are free to
dump forwardly, but are locked against dumping rear-
wardly by the overlapping of the teeth 12.

Each of the grate bars 2 is provided with a depending
arm 13 provided with a wrist pin 14. The wrist pins
14 of all of the arms 13 carried by the grate bars 2 in
front of the bar 9 are connected by an actuating link 15,
and the wrist pins of the arms of the bars 2 in the rear
of the bar 9 are all connected by a similar link 16. An
actuating bar 17 engages the link 15 and extends for-
wardly therefrom to a point beyond the door of the ash.
pit and the front end of the bar 17 1s preferably flattened
and curved downwardly as at 18 to a point contiguous
to a stub lever 19. A pin 20 1s passed through the
lever 19 and through. the flattened end 18 and hasitsin-
ner end formed with a head countersunk into the flat-
tened portion 18. A similar stub lever 21 is arranged
contiguous to the lever 19. A pin 22 is passed through

the lower end of the lever 19 and through a supporting

link 23 therefor, the inner end of the pin 22 being pro-

being preferably provided with a retaining pin 6 pro- | vided withahead countersunk into thelink23. A simi-
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65 as many journal bearings 33 as there are erate bars 2, |
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2.

lar pin 24 1s passed through the lever 21 and through
a link 25, and 1s provided witha head countersunk into
thehead 25. Thelinks23 and 25are of a thickness equal
approximately to the thicknessof the flattened portion

18, and the said links are arranged between the two

levers 19 and 21, and have their rear ends pivotally
supported bya pin 26 carried by a block 27 fixed to the
front of the furnace. A bar 29 engages the link 16 and
extends forwardly and is provided with a flattened poi-
tion 30, stmilar 1n construction and arrangement to the
flattened portion 18 and interposed between the flat-
tened portion 18 and the lever 21. A pin 31 is passed
through the lever 21 and through the said flattened
portion 30 and 1s provided with a head countersunkinto
said flattened portion 30. It is observed of course that
the front end of the rod 29 at the pointof the flattened
portion 30 1s bent upwardly while the rod 17 at the
point of the flattened portion 18 is bent downwardly,
s0 that the pins 20 and 3l arein axial alinement although
the rods 17 and 29 are spaced apart vertically. In
practice I preferably provide an operating lever 32
formed with a socket at its lower end adapted to engage
the upper end of one of the stub levers 19 or 21 for
facilitating actuation of the respective rod 17 or 29 for
dumping the sections of the grate connected with the
given rod.

It 1s to be observed that as the grate is divided into
two sections one in the front and one in the rear of the
cap 10, which sections dump in opposite directions, it
18 only necessary to provide one handle 32 which may
be apphed to the stub levers 19 and 21, independently
and at different times, as it would not be desirable to
move one of the stub levers in one direction at the same
time the other stub lever 1s moving in the other direc-
tion. |

It 1s to be observed that each of the caps 3 is not dis-
posed centrally with respect to the bars 2, but in each
instance a larger portion of the cap extends on one side
of the bar than on the other and therefore the cap is
overbalanced in one direct.on, and in each instance
the overbalancing occurs on that side on which the teeth
12 overlap the teeth of the next succeeding bar, so that
the caps are seli-stopping and are not liable to be
dumped accidentally.

Fach oi the journal bearing bars 1 is of special con-
struction and the specific construction thereof is con-
sidered one of the essential features of the present in-
ventlon. It 1s of course well known to those skilled in
the present art that warping and deterioration occurs in
the journal bearing bar if the bar is so positioned as to
have the full line of its upper edge exposed to the in-
tense heat of the lower surface of the fire on the grate,
and varlous means have been provided for obviating
the exposure of the upper edge of the journal bearing

bar to the heat, and among the solutions of the problem

1s that found 1n my own prior patent No. 529,291, in
which are seen removable sections arranged along the
upper edge of the journal bearing bar, some of said
sectlons serving to retain the journals in position against
vertical displacement, but in the said patented struc-
ture 1t 1s found necessary to employ key plugs, which
I propose to entirely eliminate from the present con-
struction.’ |

Each of the journal bearing bars 1 is provided with

865,029

the journal of the respective end of the grate bar 1‘ésting
normally on the respective bearing 33. . The bearing
33 18 of course positioned at a suitable point beneath
the upper edge of the journal bearing bar, and a portion
of the journal bearing bar overhangs the journal 33 as
at 34, the overhanging portion 34 in operation forming
a part of the locking means for preventing upward dis-
placement of the journal of the grate bar. Beyond the
overhanging portion 34 the grate bar is cut away for a
relatively great distance and to a depth slightly less
than the lowest point of the journal bearing 33. At
the end ol the cut away portion the wall of the bearing
bar is preferably struck on the are of a circle as at 35,
and an expansion and locking cap 36 is positioned for
substantially filling the cut away portion. The cap 36
1s preferably provided with a curved end 37 corre-
sponding to the curve 35 and the forward end of the cap
36 is provided with a projecting nose 38, which is formed
with a curved under surface 39 designed, when the cap
36 1s In position to be substantially continuous of the
curve of the bearing 33. The nose 38 is formed at its
free end with an upwardly and forwardly extending
polyhedral angular projection or lug 39/ adapted in oP-
eration to project into a suitable recess 40 formed in the
under face of the overhanging portion 34. The base
of the cut away portion in front of each bearing 33 is of
varying depths at one point being formed into a shoul-
der 41, the said shoulder carrying an upwardly and for-
wardly projecting web 42, which web in practice is de-
signed to enter a recess 43 formed in the expansion and
locking cap 36, the said expansion and locking cap being
cut away as at 44, 44 for adapting the cap to fit loosely

over the shoulder 41 as clearly seen in Fig. 5.

Projecting rearwardly from the curved wall 35 is
a web 49 which is comparatively narrow at its upper
end and 1s provided with a widened portion 46 at its
base. The expansion and locking cap 36 is formed with
a suitable recess 47 for receiving the web 45 with its
widened portion 46. The widened portion 46 termi-
nates at a relatively short distance from the front edge
of the web 42 leaving a space 48 therebetween, which
recess 1n practice is filled by the material 49 of the ex-
pansion and locking cap 36 occurring between the
recess 43 and the recess 47. The upper end of the web

45 is beveled in opposite directions from the center as

at 90, and at the lower end of the web 45 are arranged
fillets 51, 51 on opposite sides, which are of triangular
transverse section so that any fine ashes which may fall
upon the beveled portion 50 will be caused to fall away
from the bearing bar by coming in contact with the
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beveled faces of the fillets 51 after falling from the bev-

eled portion 50.

The expansion and locking cap 36 is shorter and
preferably smaller in every direction, except thick-
ness, than the cut away portion of the hearing bar in
which it is positioned. Thus when the said cap 36
13 1n position there is left a space 52 at the rear end be-
tween the cap and overhanging portion 44 and a simi-
lar space 53 at the front end, so that ample room for
growth 1s provided. It is of course well known to ull
skilled in the art that wherever metal is subjected to
continuous high temperature its molecules will not
only separate but will be maintained in their separated
condition for such length of time as will cause their

angular faces to become deranged, and therefore said
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molecules will not be able to reassume their compact
form, resulting in the enlarged condition of the entire
mass which enlargement is ordinarily termed growth.
This growth is thus accommodated 1n the cap 36 and at
the same time by reason of the webs 42 and 45, the
said cap is retained against lateral or longitudinal
displacement. The weight of the forward end of the
cap 36 will prevent vertical displacement of such end,
and the rear end of the cap is positively held against
vertical displacement by the engagement of the lug
39 with the recess 40 of the overhanging portion 34.
However, when it is desired to remove the cap 36 no
difficulty is experienced in this operation, as 1t 1s only
necessary to grasp the forward end of the cap and swing
it upwardly with a pivotal movement until the lug
39 leaves the recess 40, and then the cap may be readily
bodily removed. The formation of the wall 35 on the
arc of a circle and the corresponding formation of the
front end of the cap 36 insures the ready removal of
the cap even though considerable growth may occur,
and.the spaces 52 and 53 be more or less filled.

In practice it is found that 1t 1s best when construct-
ing comparatively large grates not to have the caps 36
of sufficient length to extend from one journal bearing
33 to the next succeeding journal bearing as the length
of the cap would be too great for the spaces 52 and 53
to accommodate the amount of growth which may occur.
Therefore as a matter of convenience, the expansion
and locking caps 36 may be made.shorter than the en-
tire distance named, and a part of the remaining por-
tion of the upper edge of the bearing bar may be cut

away as indicated at 54, and the said cut away portion

is preferably filled by an expansion cap 55. A web
56 extends from each vertical wall of the cut away por-
tion 54 inwardly, and is provided with a foot portion
57, the ends of the foot portions 57 being spaced apart
as at H8. In practice the upper part of the space 53
is filled by the material 59 of the cap 55 occurring be-
tween recesses 60, 60 formed insaid capforaccommodat-
ing the webs 56 and their foot portions 57. The upper
end of each of the webs 56 is beveled in opposite di-
rections from the center as at 61, 61 for shedding the
fine ashes which may strike the same, and fillets 62, 62
similar to the fillets 51 are arranged at the sides of the
base of each web 56 for the same purpose. It 1s to be
noted that the cap 55 tapers downwardly and 1s of less
size in substantially every direction, except thickness,
than the cut away portion 54 so that openings (3, 63
arc left at the edges of the cap 55 for accommodating
expansion and growth, and said openings 63 are smallest
at their upper ends and increase in size toward their

lower ends so that any ashes falling into the upper ends |

of the openings 63 will readily pass out the lower enas.
The cap 55 at the same time is firmly held against lat-
eral and longitudinal movement by its engagement
with the webs 56. Thus it will be seen that when the
bearings 33 are so far spaced apart that it would be a
disadvantage to extend the caps 36 from one bearing
to a point continguous to another, it 18 only necessary
to interpose one of the caps 55, or if a greater distance
is required than can be accommodated byone cap 99,4
second cap 55 or as many more may be employed as
are required. 1t is however obvious that in those in-
stances where the bearings 33 are sufficiently near,

- the caps 36.

3

construction is indicated in Fig. 18, in which the ex-

pansion and locking caps 36" are shown arranged in

succession and constructed in every particular like
Thus it will be seen that only com-
paratively small portionsof the bearing bar itself 1s ex-
posed to the action of the heat, and the portions which
are exposed are so small as not to transmit a sufficient
amount of heat to the main portion of the bearing bar
as to injure the said bar. It 1s also to be noticed that
no wedges or key plugs of any kind are employed and
that the journals arc effectually prevented from moving
vertically by the overhanging portions or noses of the
locking and expansioa caps 36, the lifting movement of
the journals into contact with sald nose or overhang-
ing portions tending to increase the locking effect.

What I claim 1s,—

1. In a grate structure, the combination with journal
orate hars, of caps therefor, each having a greater amount
of its weight on one side of the bar than on the other,
teeth projecting from the edges of said caps, the teeth on
the overbalanced side of each cap overlapping teeth of the
opposite side of the next preceding cap and engaging the
same for having the underlapping teeth serve as supports
for the overlapping teeth, and means for oscillating the
grate hars.

2. In a grate structure, the combination with sets of
journal grate bars, grate caps for all of said bars, all of
said caps being provided with teeth on opposite edges and
the caps of one set being overbalanced at one side in one
direction and the caps of the other set being overbalanced
at the other side in the other direction, the teeth of the
edge of the overbalanced side of each cnp'werlapping the
teeth of the cap of the next contiguous grate bar for being
supported thereby, wlhereby the caps of one of said sets
of jourmal grate bars may be tilted only in one direction,
the caps of the other set may Dbe tilted only In the op-
posite direction, the respective sets being spaced apart for
permitting such opposite tilting, independent operating
rod connected with the respective sets of grate Dbars, a
pivotally mounted stub lever pivotally engaged by one

- of said rods, a removable lever designed to be applied to
~gaid stub lever for actuating the same, and an independent

pivotally mounted stub lever arranged parvallel to the
first-mentioned lever and pivotally engaged by the other
of said actuating rods, said last-mentioned independent
stub lever being adapted to be independently engaged by
the removable lever for being actuated In an opposite

directim; from the actuation of the first-mentioned stuly

lever.

3. In a grate structure the combination with a journal
bearing bar having a journal bearing and an opening lead-
ing therefrom to the edge of the Dbearing bar, of an ex-
pansion and locking cap arranged for closing said opening
and having a preponderance of its bulk extending to one
sicde of the journal, such preponderating bulk Dbeing re-
tained in position against vertical displacement by gravity.

4. In a grate structure, the combination with a journal
bDearing bar having a journal bearing and an opening lead-
ing therefrom to the cdge of the bearing bar and a grate

| Dar journal vesting on said bearing, of a cap for closing

s:id opening, one end of said cap being retained by gravity
acainst vertical movement, the journal bearing bar being
formed with an overhanging portion projecting from the
opposite side of said opening to that occupied by the
oravity retained end of said cap and overhanging a por-
tion of the cap for prevenfing upward movement oif the
journal. ' |

5. In a grate structure, the combination with a journal
bearing bar having a journal Dbearing and an opening lead-

‘ineg therefrom to the edge of the bar and a grate bar

journal resting on said bearing, of a cap for closing said
opening, retained by gravity at one end against vertical
movement, and means arranged on the opposite side of
the opening to that occupled by the gravity retained end

65 it will be unnecessary to interpose a cap 65 and such | of said cap overhanging the journal for locking the: op-
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posite end of said cap for preventing upward movement

of the journal.
6. In a grate structure, the combination with a journal

l}edunn bar having a journal bearing and an opening lead-
ing themimm to the edge of the bar and a grate bar journal

resting on suid bearing, of a cap for closing said opening

retained at one end against vertical movement by gravity,
itnd means formed integral with the bar projecting from
the opposite side of the opening to that occupied by the
gravity retained end of said cap and overhanging the
other end of the cap for locking the same for preventing
upward movement of the journal. |

. In a grate Dar structure, the combination with a
Jjournal bearing bar having a journal Dearing and an open-
ing leading therefrom to the edge of the bar, a portion of
the bar being cut away at one side of said opening, and
the material of the bar at the opposite side of the opening
Deing formed with a recess, of a cap arranged for closing
said opening and extending into the space of the cut as ay
portion beyond the opening in such manner as to be locked
for preventing upward movement of a journal on said
bearing, a portion of the cap projecting into the said
I'ecess. |

8. In a grate structure, the combination with a journal
bearing bar having a journal bearing and an opening lead-
ing therefrom to the edge of the bar, the material of the
bar being cut away at one side of the opening, of a cap
loosely filling the cut away portion and closing said open-
ing, and loehmn means formed integral with the bar at
the side of said opening opposite the cut-away portion
and GV@lhElIlPlll*_‘ a portion of said cap.

9. In a grate structure, the combination with a journal
bearing bar having a journal bearing and an opening lead-
ing therefrom to the edge of the bar, of a cap lying across
said opening and projecting to one side thereof, and
means on the opposite side of the opening for locking the
cap for preveunting upward movement of a journal resting
on said bearing.

10. In a grate structure, the combination with a journal
bearing bar having a journal bearing and an opening lead-
ing therefrom to the edge of the bar, the material of the
bar being cut away at one side of said opening, of an
expansion and locking cap loosely filling the space of the
cut away portion and having one end overhanging the
journal bearing, means for locking said overhanging end
for preventing upward movement of a journal 1est111 on
said Dbearing, and means for preventing lateral displace-
ment ol the cap.

11. In a grate structure, the combination with a journal
bearing bar having a journal bearing and an opening lead-
Ing therefrom to the edge of the bar, the material of the
bar Dbeing cut away at one side of said opening, of an
expansion and locking cap loosely and removably fitted
within said cut away portion and overhanging a portion
of sald bearing, means formed integral with the bar for
preventing lateral displacement of said cap, and means
also formed integral with the bar at that side of the
opening opposite the cut-away portion and overhanging the
cap for preventing vertical displacement of the overhang-
ing portion of the cap.

12, In a grate structure, the combination with a journal
bearing bar having a journal bearing and an opening Jead-
ing therefrom to the edge of the Dbar, the material of the
bar being cut away at one side of said opening and formed
with an overhanging device at the other side of the open-
Ing, of an expansion and locking cap arranged within said
cut away portion and extending above the bearing and the
overhanging device.

13. In a grate structure, the combination with a journal
bearing bar having a journal bearing and an opening lead-
ing therefrom to the edge of the Dhar, the material of the

Dbar being cut away at one side of the opening and formed

with an overhanging. device at the opposite side, the end
wall of the cut away portion being struck on the arc of a
circle, a locking and expansion cap arranged within the
cut away portion and having a curved end next to the
curved wall, the opposite end of said cap projecting above
the bearing and beneath the overhanging portion.

14. In a grate structure, the combination with g journ
bearing bar h

nal
aving a journal bearing and an opening lead-

865,929

ing therefrom to the edge of the bar, of a locking device
overhanging the 50111'11:11, the material of the bar being
cut away on the opposite side of the journal bearing from
the overhanging locking device, and a removable cap ar-
ranged within said cut away portion, and havineg one end
projecting Dbeneath the overhanging lloclr.ing device, the
opposite end being struck on the are of a circle, the wall
of the cut away portion contiguous to the curved end of
sald cap being correspondingly curved.

19. In a grate structure, the combination with a journal
bearing bar having a journal Dearing and an opening

leading therefrom to the edge of the bar, of an overhang-

ing device projecting above the Learing, the material of
the bar being cut away on the opposite side of the bearing
from the overhanging device, a locking and expansion cap
arranged in the cut away portion and having one end pro-
jecting Dbeneath the overhanging device, the cap being of
less length than the distance between the overhanging por-
tion and the end wall of the cut away portion.

16. In a grate structure, the combination with a journal
bearing bar having a journal bearing, the material of the
bar being cut away at one side of the journal bearing, of a
locking and expansion cap arrang ed in said cut AWLY por-
tion and having one end extending over the bearing and
locking means on the bar overhanging the end of said cap
which extends over the Dbearing for preventing upward
movement of such end, the cap Deing of less length than
the length of the cut away portion and arranged substan-
tially centrally thereof, and means for preventing longi-
tudinal play of said cap, whereby an opening is left De-
tween each end of the cap and the contiguous portion of
the Dar.

17. In a grate structure, the combination with a journal
bearing bar having a plurality of bearings, the material
of the bar Dbeing cut away conticuous to each Bbeari mg
locking- and expansion cap arranged in each cut away por
tion and overhanging the bearing for preventing upward
movement of the journal on the bearing, each cap being of
less length than the length of the cut away portion, the

_bar Dbeing formed with a second set of ecut away portions

between the first mentioned cut away portions and the
bearing spaced from the respective first mentioned cut
away portion, and expansion caps arranged in the second
mentioned set of cut away portions. .

18. In a grate structure, the combination with 2 Journal
bearing Dbar, having a plurality of bearings and formed
with a plurality of cut away portions between each two of
the bearings, a locking and expansion cap arranged in one
of the cut away portions and formed with a portion over-
hanging tbe contiguous Dbearing, and an expansion cap
arranged in the other cut away portion and of less length
than the length of said cut away portion, and means for
retaining the said expansion cap substantially centr ally
of its cut away portion for leaving spaces between its
ends and the contiguous walls.

19. In a grate structure, the combination with a journal
bearing bar having cut away portions in its upper edge,
of expansion caps arranged in said ent away portions,
centering webs projecting from the material of the bar into
each of the cut away portions, each of the caps heing
formed with pockets for inclosing said webs, each cap
being of a less length than the length of the cut awdy por-
tion and being retained by said webs substantially cen-
trally witn respect to the cut away portion for leaving
spiaces between the ends of the cap and the walls of the
cut away portions.

20. In a grate structure, the combination with a journal
bearing having a cut away portion in its upper edge,
of an expansion cap of less length than the cut away por-
tion arranged therein, and means for {.E}Htel'lﬂﬂ‘ the cap
with respect to the cut away portmn the cap being tapered
downwardly so that the space between its ends and the
contiguous walls of the cut away portions increases down-

- wardly.

In testimony whereof I affix my signature in presence
of two witnesses.
WILLIAM MCCLAVE.

Witnesses :
W. W. BURLEW,
IXDGAR M. KITCHIN.
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