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JOHN VAN BRUNT, OF FLUSHING, NEW YORK,“ ASSIGNOR TO _COMBUSTION ENGINEER-
ING CORPORATION, OF NEW YORK, N. Y, A‘CORPORATION OF NEW YORK.

FURNACE-GRATE STRUCTURE.

Application filed October 16, 1923." Serial No. 668,841.

My inventicn relates to furnace grate strue-
tures, and has special reference to such struc-
tures of the chain grate type.

An object of the invention. is to provide a
chain grate of mnovel and improved .con-
struction:

Another cbject of the invention is to pro- -

vide a chain grate which may be easily as-
sembled and taken apart and which may
be easily extended to any desired width.

Another object of the invention is to pro-
vide novel and improved means for mount-
ing the carrier bars of a chain -grate on the
sprocket chains.

Another object of the invention is to
provide novel and improved means for se-
curing a fuel supporting member of a grate,
particularly of a chain grate, to its support.

Another object of the invention is to pro-
vide means for mounting the fuel support-
ing keys of a chain grate on their carrier
bars whereby the keys may be easily re-
moved and replaced without interrupting
the operation of the grate.

With these and other objects in view, the

features. of the invention consist in certain

constructions, arrangements and combina-
tions of parts hereinafter described -and
claimed, the advantages of which will be
obvious to those skilled in the art.

The several features of the invention will
be clearly understood from the following de-

seription and accompanying drawings, in
which, : , :
Figure 1 is a plan view, partly in section

parts removed, of a portion of a
chain grate embodying the features of the
invention in their preferred form; ,

Fig. 2 is a sectional view of the rear end
portion of the grate showing a portion of a
driving sprocket wheel thereof, the section
being taken substantially on the line 2—2
of Figs. 1 and 3; ‘ R

Tig. 3 is a detail sectional plan view, on
an enlarged scale, of a portion of the grate
illustrated in Fig. 1; T

Fig. 4 is a sectional view, partly in eleva-
tion, taken on the line 4—4 of Tig. 2; -

Fig. 5 is a detail sectional view taken on
the line 5—5 of Fig. 3; L

Fig. 6 is a detail sectional elevation taken
on the line 6—6 of Fig. 3;

Fig. 7 is a sectional view similar to a por-
tion of Fig. 2 but showing a modified form

of means for securing the ends of carrier
bars to one of the sprocket chains; ‘

Fig. 8 is a sectional view taken on the line
8—8 of Fig. 73 o o

Fig. 9 is a view similar to Fig. 7 but show-
ing another modified form; - :

Figs 10 and 11 are sectional views taken
on- the lines 10—10 and 11-—11, respective-
ly, of Fig. 95 -

Fig. 12'is a detail view in perspective of a
component ‘part of the construction illus-
trated in Fig. 7; and
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Fig. 13 is a similar view of the cerrespond- .

ing part of the construction illustrated in
Fig. 9. I T

The chain grate illustrated in Fig. 1 of the
drawings is made in & plurality of sections
arranged side by side so. as-to provide a
relatively ~wide - fuel supporting surface.
Hach grate section is provided with grate or
carrier bars 2 extending transversely there-
of with the bars of adjacent sections ar-
ranged end to end. The end of each bar of
each intermediate section and the inner end
of each bar of the outer sections are pro-
vided with fuel supporting portions 4, and
the outer ends of the latter bars are pro-

vided with similar fuel supporting portions

6. The outer end portions 6 of the carrier

“bars of each outer section are mounted

upon. a sprocket chain 8, and the adjacent

“fuel supporting portions 4 of the bars ot

each two adjacent sections are mounted on a

sprocket chain 10. - The fuel supporting por--

tions 4 of each section are arranged end- to
end, and the lower portion of the rear or
left end, viewing Fig. 2 of each portion ispro-
vided with a rearward projection or apron 12
which extends under a forward projection 14

“on the forward end of the succeeding head, the

grate traveling in the. direction of the ar-
row shown inFig. 2. Fach carrier bar
2 is provided with a web 16 extending be-
tween the fuel supporting portions on the

‘ends thereof upon which are supported, as

hereinafter described, a .series of fuel sup-
porting keys 18 which extend longitudinally
of the grate and are arranged side by side
with their top surfaces in the plane of the
top surfaces of the fuel supporting portions
4-and 6. The keys 18 supported on adjacent
carrier bars of each section are arranged
end to end, and the lower portion of the

rear end of each ley is provided with a
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rearward projection or apron 20 that ex-
tends beneath a projection 21 on the forward
end of the succeeding key.

In the illustrated construction novel &nd

‘improved meansis provided for securing the

“carrier bar portions 4 -to -their suppo;tmfr

-2 well known

sprocket chains 10 whereby the carrier bars

may be easily removed and replaced and the
width of the grate easily extended as desired,
each portion 6 being detachably secured in
manner .to its associated
sprocket chain 8. "As shown each sprocket
chain 10 is made up of links 22, each com-
prising side members 24 which are spaced

i+ apart except for their forward ends which
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forward walls of the recesses 36.

are brought together and are positioned be-

‘tween the rear endq of the side members of

the preceding link, the links being pivotally
connected by means of pivot pins 96, A car-

“.rier block 28 is pivotally mounted on-each

link 22 by means of a lug 30 on the under
side thereof that is pos monod ‘between the
side members 24 intermediate their ends, and
a pivot pin 32 extends through apertm es in
sald side members and lug. The 1 pper por-

tion-of the block 28 is pr rovided with later-

ally and lonfrltudlnally extending lugs 54

-which extend into opposed recesses 86 on the
qander sides of the adjacent. portions 4. The
forward end portions of the lugs 84 extend
over rearwardly projecting luos 38 on the
The under
sides of the rear end portions of the lugs 34

“are provided with downwardly and forw vard-

ly inclined slots 40 and the rear end walls

rof each portion 4 is provided with a down-

wardly “and forwardly inclined. squared
aperture 42. A pin 44 which is square in
cross-section extends through each aperture

"42 with its inner end 1nserted in-the slot 40,
‘the upper side of the inner end portion of

the pin being bevelled off-so as to fit the up-
per wall of the slot.  The outer end of each
pin 44 is spaced a slight distance from the
outer end of its flpeltule 42 and the outer

-end of the upper wall of the aperture is cut

away at 45 to permit access to the head of
the pin, the outer end of the aperture 42 be-

‘ing spaced above the apron 12.

Wlth this construction it will be apparent
that the [pins 44 by engagement with the
walls of the slots 40 cooperate with the lugs
34 and 88 to provide a dove-tail connection

that securely holds the portions 4 in place.

In the illustrated construction means ib

.provided for securely holding the pins 44 in
.position, but permitting them to be. easily re-
moved and replaced. As shown, this mearns

comprises-metal strips 46 each having one
end .portion 48 bent at right angles. The
strips 46 are inserted in the apertmeq 42 pre-

-viously to inserting the pins 44, and their
‘ends 48 are each hooked over a. shoulder 50

constituting "the rear wall of an aperture
leading downwardly from the bottom wall
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of each aperture 42, the portion of the bot-
tom wall .of the apertuxe 42 back of the
shoulder 50 being depressed below ‘the re-
maining portion of the surface of the wall
so-that when-the-strip 46 is:positioned:in the
apertiire 42:its:top surfaceis Substantlally in
the plane of said remaining portion of the
wall. - After a locking pin 44 has been insert-
ed through the aperture 42 and into holding
engagement with ‘the pivoted block 28, the

“outer end of the strip 46 is bent up Na*’dly

at right angles over the outer end or head of
the 10(31{1110r pin so as to securely hold the pin
in place. To remove the locking pin 44 from

“the aperture -it is only necessary to bend &

back the outer end of Lhe strip 46 from the
head of the pin, wheveupon the pin may be
easily pulled outwardly a sufficient distance
to disengage it from the pivoted ‘block 28,

‘the outer end of the pinbeing provided with ¢

a shouldel 51 to. permiit-a suitzble implement
to be eniployed in removing the pin. It will
be appavent that the construction is such
that ‘a locking pin ‘may be retracted .out of
engagement wit h the pivoted block 28 while
the carrier bar is passing over one of the
sprocket wheels 52 of the grate, the over-
lipping relation of the' ad]acent ends of the
bar por‘mons 4 permitting this to be accom-
plished as indicated in ¥ig. 2, the retracted
position of a locking pin bemg indicated by
broken lines in this ﬁome The arrangement
of the 10ﬂk1ng pin 44 ‘with its head po°11 ioned
at the rear end of the fuel supporting heads
4 -and covered by the projecting end of the
succeeding ‘head, effectively prevents the
burning tuel from coming into contdct with
the head of the pin.

In Figs. 1, 5 and 6 there is illustrated
means for securln(r the keys 18 on'the carrier
bars 2, whereby the keys may be easily re-
moved and replaced without interrupting the
operation “of the grate. As shown, this
means comprises supportmo bars 54, each of
which is secured on the web 16, extendmfr
between the fuel supporting end portlons of
each ‘carrier bar, by means of bolts 56 ex-
tending through apertures in the bar 54 and
through slots 58 in'the web 16. ‘Fach bar
54 has dove-tail projections 60 on its longi-

“tudinal edges, and one end of the b‘II‘ 18

spaced a distance from one of the fuel sup-
porting ‘portions 4 of the associated carrier
bar 2. The fuel suppmtmo keys 18, above
referred to, -are 6f a width less than said

‘space between the end of the bar 54 'and said

portion 4, and each key is'providedswith a

‘transver se noteh 62 on its under side so-as to

permit the keys of each' carrier bar-2 to ‘be
successively passed through'said space -and
threaded over the dove-tail bar 54 and into

‘side by side relation on' the bar.

In order to hold-the ‘keys 18 from slip-

-ping off of said spaced end of their support-

ing bar 54, a key 64 is provided for ﬁ]hnﬂr
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the space between the last key 18 and the
adjacent-fuel supporting portion 4, and

‘means is provided for securely locking the

key in place. As shown this key 64 is pro-
vided with a transverse recess or slot 66 on
its under side having its forward wall pro-
vided with a dove-fail projection 68 and
having the dove-tail projection omitted on
its rear wall so as to permit the key to be
placed over the end of the bar 54 project-
ing from the last key 18 thereon, the dove-
tall projection 68 engaging beneath the cor-
responding projection on the forward lon-
gitudinal edge of the bar 54. The means
for securing each key 64 in position com-
prises a pin 70 corresponding to the locking

pin 44 of the carrier bar heads 4. The pin

70 is inserted through an aperture 72 in
the rear end wall of the key 64 so as to po-
sition its inner end in engagement with the

inder side of the dove-tail projection 60 on

the rear longitudinal edge of the support-
ing bar 54, the pin 70 cooperating with the
dove-tail projection 68 to hold the key 64
in place. The pin 70 is removably secured
in position by means of a locking strip T4
corresponding to the locking strip 46 oi the
pin 44, the strip 74 having its inner end bent
at vight angles so as to engage a shoulder 76
constituting the rear wall of an aperture
leading from the aperture 72 and having its
outer end bent upwardly at right angles over

the head of the pin 70. The keys 64 are each

provided on their rear end with a rearward
projection or apron-76 which underlies a
forward projection 78 on the forwatd end of
the succeeding key, the projections 76 and
78 corresponding to the projections 20 and
921, respectively, of the keys 18. '
With this constraction it will be apparent
that as a row of keys and their carrier bar
9 are passing over a sprocket wheel of the
grate, that a sufficient space Is provided be-
tween adjacent ends of the keys 64 to per-
mit the pin 70 to be retracted a sufficient
distance, as indicated in Fig. b, to be dis-
engaged from the dove-tail bar 54 so as to
permit the keys 64 to be removed and re-
placed, and in case one of the keys 18 be-
comes broken.a new key may be slipped
over the end of the bar and into position,
and such removal and replacement of both
the keys 18 and 64 may be accomplished
without interrupting the operation of the
grate. The outer ends of the pins 70 ‘are
positioned below the fuel supporting sur-
faces of the keys 64 and are well protected
from the burning fuel by the forward pro-
jections 78 on the succeeding keys so that
the danger of clinkers forming over the
ends of the pins is reduced to a minimum,

Figs. 7, 8 and 12 illustrate means, of a-

slightly different construction from that i1-

‘Justrated in Figs. 1 and 2, for securing the

adjacent ends of two carrier bars to one

of the sproclket chains 10. Thesé carrier
bars which are indicated at 80 are provided
with fuel supporting portions 82 on their

‘adjacent - ends which are similar to the
portions 4.. As shown, this means comprises 7

a supporting block 84 having its lower end
pivotally mounted on the pivot pin 32 of a
Jink of the chain 10, and having longitudi-
nally extending ribs 86 on its upper por-
tion which project into recesses in the under
sides of the portions 82, respectively. The
forward ends of the ribs 86 are provided
with transverse slots 88 which receive rear-

wardly projecting lugs 90 on the forward .

walls of the recesses in the portions 82, and
the rearward ends of the ribs 86 are pro-
vided with transverse slots 92°which re-
ceive the inner ends of locking pins 94 which
extend through apertures 96 in ‘the outer
longitudinal walls of the portions 82, the
pins 94 cooperating with the lugs 90 to hold
the portions 82 in position on the pivoted
block 84. The pins 94 are removably held
in position by means of metal strips 98
which are similar to the strips 46 of the
locking pins 44, each of them having their
inner ends bent at right angles and engag-
ing a shoulder 100 constituting a wall of-an
aperture leading from the aperture 96 and

‘having its outer end bent upwardly at right ¢

angles over the outer end or head of ‘the
pin, the inner position of  the pins being
limited by stop lugs 101 formed on the
portions 82. v R

In the construction illustrated -in Figs.
9, 10, 11-and 18 the means for securing ad-
jacent ends of two carrier. bars to the
sprocket chain 10 comprises a block 102 hav-
ing its lower portion pivotally mounted on
the pivot pin 32 of a link of the chain and
having its uppér portion projecting into re-
cesses 104 in the under sides of fuel sup-
porting heads 106 of these carrier bars. The
upper end of the forward side of the block
102 is provided with forwardly projecting
lugs 108 that extend over rearwardly pro-
jecting lugs 110 on the rear wall of the re-
cesses 104, and the rear portion of the block

102 is provided with a forwardly project-
ing lug 112 that extends over rearwardly

projecting lugs 114 on-the wall of the re-

the outer longitudinal side walls of the
heads 106 so as to cooperate with the lugs
108 and 112 to securely hold ‘the heads 106
on the pivoted supporting block 102. The
pins 116 are removably held from outward
movement by means of metal strips 120 cor-
responding fo the strips 98 of the construc-
tion illustrated in Figs. 7 and 8. The in-
ward position of the pins 116 is limited by
a stop lug 122 on the rear side of the pivoted
block 102. -

R0

91

100

1Ll

‘cesses 104, The upper portion of the rear
gide of the block 102 is engaged by pins
116 -that extend through apertures 118 in
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As will be evident :to those skilled in the
‘art my ‘invention permits.of various modi-
fications -without departing from the spirit
-thereof or the scope of the appended: claims.

What I claim is: , ‘

1. A furnace grate structure having, in
.combination, a fuel supporting member hav-
ing -a recess in its under side and an aper-
-ture, a support for said member having a
portion thereof extending .into- sald recess
and provided with a projection, one wall of
said recess having a projection extending be-
-neath the projection on said support, a pin
iremovably :inserted through said aperture
-and into engagement with said-support so
as to.cooperate with said projections.to-.de-
tachably secure said fuel supporting member
on said support, and means for detachably
‘seeuring said: pin in position comprising a
‘member having a:portion extending over-the
.outer end of said pin and adapted to be dis-
placed from-said position to permit.-removal
.of the .pin. v

2. ‘A furnace grate structure having, in
~combination, a:fuel supporting member hav-

ing an aperture therein..a support therefor,’

and means for detachably securing said fuel
supporting member on said support com-
iprising-a pin inserted throngh said. zperture
in the fuel supporting member and into po-
sition to engage said support, and means
for holding said pin in position comprising
‘a member having one-end extending into and
secured in said aperture and having its other
-end bent over the outer end of-said pin.

3. A furnace grate structure having, in
combination, a-fuel supporting member hav-
‘ing -an aperture therein with the wall of
:sald aperture provided with a:shoulder, a
support therefor, and means for detachably
-securing -said fuel supporting member on
said support comprising ‘a pin inserted
‘through said aperture in said fuel support-
ing member and into position to-engage said
support, .and means for holding said pin in
position -comprising a metal strip having
one end bent at an angle, inserted a distance
through said aperture and hooked over said
shoulder, and having its outer end bent over
the outer end of said pin.

4.'A traveling grate having, in combina-
‘tion, carrier bars arranged end to end :and
‘extending transversely of the grate, adjacent
carrier bars having fuel supporting portions

1,670,642

.on their adjacent ends, and.each of said por-
tions ‘having. a vecess in its -underside, .a
.chain for supporting adjacent.ends of said

bars,.and connections between said bars.and
said chain comprising a block pivotally

mounted on said chain and extending.into

the recesses in both of said adjacent por-

tions, and means for securing said portions
to said block. :

5. As traveling grate having, in. combina-
tion, an elongated fuel supporting member
extending longitudinally of the grate having
a recess in its under side, a support extend-
ing into said recess, said member having an
aperture in cne end; and a pin .,extenging

through said aperture having its outer .end

spaced a distance below ‘thefuel‘sulppoirtix}g
surface.of said member and having its in-

ner end positioned in engagement with said

support, an upper portion of .the outer end
of the wall of said aperture being cut away
to enable access to be had to the head of said
pin. ‘ '

6. A furnace grate structure having, in
combination, a fuel supportingrmember hav-
ing an aperture therein, the wall of ‘said
aperture being provided with a .shoulder
spaced from its outer end, a support for said
member, and means for securing said mem-
ber on said support,.comprising a .pin in-
serted through said aperture with its inner
end positioned beneath a portion of said
support, and.a metal strip having .one .end
bent at right angles inserted a .distance
through said aperture.along side of said pin
and hooked over said shoulder, the outer

-end of said strip being bent over the outer

end of said pin.
7. A furnace grate structure having, in

-combination, a fuel supporting member hav-
‘ing.an aperture therein, a support for.said

member, and means for securing said mem-

.ber to. said support, comprising .a pin in-
-serted through -said .aperture with its in-
‘ner end positioned adjacent a - portion .of

said support, and means for detachably se-

rcuring said pin. in position comprising .a
-member having one end portion.secured .in
said aperture and having its outer end :por-
‘tion engaging the outer end of said:pin and

adapted to be displaced from said positien

-to-permit removal-of the pin.

JOHN VAN BRUNT.
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