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| Pater‘xted,',]'urly‘ 22, 1930

‘»_:‘»"TENT“ OFFICE

_ OBA A COLBY OF MANSFIELD OHIO ASSIGNOR ’1‘0 WESTINGHOUSE ELECTRIC &; MANII-r:-

FAGTURING‘,COMPANY A CORI’OBATION yOF PENNSYLVANIA

y ; ROTAZRY-HEARTH FURNAC'

Applicatmn ﬁled "December 7, 1928* Serial N

M.y 1nvent10n relates to heat treatmg fur-f
naces -and. more, partlcularly to turn‘wes of '

the rotary-hearth.type.: -
-+ In- retary-hearth, furnsgces embodymg a
»: plurality-of tiltable trays-for normally . re-
ceiving articles-to be heat-treated in the furs:

nacé chamber, difficulty has been experienced;

* inidislodging the material from- the trays dur-
- ing the tlltmg movement thereof; because:of -
tos the~tendency : of :the heated materlal -or-the:
"~ heated objects to. adhere tothe trays... .

‘Ortie object. of my inventionis, therefore, to;-
..provide -means -for. jarring. ~the trays when
" they are.in theirtilted: positions toeffect dis-r

‘11 5 lodgment of the\materml earried: thereby
: ~In‘practicing my invention, I.proyide; in:
‘a rotary-heartlr furhace;: a: plurahbyw‘ofutllt-
able hearth-itrays-mounted upon.a: retatable.
- annular hearth’ structure;. means: far-tilting:

o said: trays in- sequence,-and-1means: dlrectly*»‘

carried ‘by the tray-tilting mechanism: and-
operative'at substantially-the limit of the tilt-
ing'movement of a.tray for:imparting a-sud:
den blow-to. the tray-to.loosen- the material:

; carried - thereby- and ensure:: the dlscharove'
thereof.-

- This apphcatlon isia substﬂ:ute in part for -

-applicant’s earlier-application; Serial: No.
227 455, filed October-20, 1927; which: appli-

cation became: abandoned before the pnesent
application wasifiled... - -

30

In the drawmcs, Flo'ure Tisa: v1ew; in vers

tical ‘ section; through i rot‘xry-hearthwfur-
nace. embodym amy-inventioni.. . -

Fig. 2 is a- det'ul view-of the tray-tlltmfr
Jarring means; portions-of the.tray- and- fur-

nace structure-being:broken away;

Fig. 8 is a view, in: sectlonr taken on' the
line III—III of Flg 23

Fig: 4-is. aview, In horlzontal sectlon,
throuo’h a rotary—hearth ffurnace embodylnm
my; mventlon and; b

Fig. 5isa v1ew, In: s1de<e1evatlon of a fur—
nace: embodymv my-invention.
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‘ - lower “‘end; with+as suitable: conveyor or: al
Referrmfr maore: pa,rtlcularly fo: F1g 1 of the : , :

drawmgs, 1 hiive: shown my 1nVent10n as:ap—, :
plied-to-a: rotary-hearthifurnace 11 compris-y
- Ing-annular:side  and topr wallsy built of re=

fractory material in-a:well-known: thanner:

andrisupported <in. roperatwe ‘relation upon ‘a:
central standard 12; and

tion:of the furnaceswallsand: top constitutenos
parttof my:-invertionand: are, therefore
shown 'for illustrative: ‘purposes only

: Amvannular: ropening:is:formed: in - the base

cmetdllic.-outér -
shield=13:" The- partlcular details of construc:+

of-the furnace chamber andilis: substatmlly o

sealed by a annular refractoryhearth:14 sup-.

Dorted upon -an-annular:base:pldte: 16: The:
earth: structureis supported inrits opera:tlve
posmon by means ofrasplurality. 6f:rollers:

177 that -are journalled rin-brackets-18swith

which the: standard12-is. prov1ded ‘the-base:

plate-16 being iprovided rwith a’ ﬁange 19 46~
est uponthe rollers.’: Asplirality;of bearing:

rollers 21>ave carried by the:base: plate: 16 to’

engagecthe:outer: -peripheral isurfdge of- the

standard 19 10 maintain the: base plate ani 1ts .

horizontal position:

“Annular:sand-troughs: 22 and 23.-hre: pro-f
vided-on:theplate 16, at the respective edges

of the hearth 14, to- coopemte withe depend-
ifg annulatr ﬂanges on the stationary furnace

70- .

structure to constltute sand seals 1n, the usual =

manner::
~Adcess to the furnace chamber 24 may be
had through 4an-opehing normally-covered by:

a-door 26 which s vertically ~movable: by:

means:ofla-hand=wheel 27 and a chain: 28 a
counterwelcrht 29 beine connected to the: door

door. .
A dlscharge opemno 32 is normally closed
- by a vertically movablé door-33 that is- op=

‘erated by mechanismrsubstantially-like :that

80

26by a chaln 31 to facﬂltate movement of the -

89

which'is.employed: to operate the door 26. A . -
discharge chiite 34-is provided- immediately. .

below the ‘opening-32 to' communicate; atits

qnench ﬁcank (not;shown )y

490‘:'4 S
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Any means for heating the furnace cham-
ber may be employed, but I prefer, in the

present embodiment, to employ electrical-re-

sistance elements 36 which are mounted upon
. the side walls of the chamber 24 in any suit-
" able or desired manner and which are con-
nected to a suitable source of electrical
energy. - S : ’
A plurality of tiltable hearth trays 37 are
. mounted on the upper face of the hearth 14
" and are uniformly spaced circumferentially
thereof.-- The trays are severally. pivoted at
38 to permit a tilting movement thereof,. as
shown on the left-hand side of Fig. 1 of the
. drawings. e ew T PN - 8 B R
The hearth
ends, means being provided for.closing the

otherwise open ends, such means béing a
single annular. member -39, preferably made

of sheet metal. The annulus 89 is provided

with a plurality” of peripherally-spaced re--
cesses 41 in its lower edge which are so lo=
cated as to receive the side walls of ‘the cor-

" respondingly spaced trays. - Thatis, the two
_adjacent side walls of two adjacent peripher-
ally-spaced hearth-trays 87 fit into one of
the recesses 41, so that the member 39 is sup-
ported by ‘all of the hearth trays and, there-
fore, rotates therewith. ‘The diameter of the

- annulus “39-is-made such- that it will rest

. ‘upon the outer ends of the trays or closely

adjacent thereto .in order. that -such outer

ends may be closed to normally prevent-
movemnent therefrom of material located in.

the trays during the rotative movement of
* the hearth and the trays.: ~ - o
"Tilting-of the hearth trays is effected by

means of a bar 42 pivotally mounted upon

the lower end of a depending link 43 the up-

per end of which is connected to a horizontal-.

Iy extending actuating lever 46 by a suitable
rod 44. The bar 42 is pivotally mounted on

a pivot pin 47 with which the link 43 is pro--
vided and islocated in a recess in the lower!

end. of the link 43 in-such manner that it is

prevented from turning in a ‘counter-clock--

wise direction. The lever 46 is pivotally

mounted, at its other end, on‘a bracket 48
which is mounted on the furnace:structure.:

' The lever 46 may move vertically upwardly
or downwardly ina guide member 49 which
extends vertically upward and: is also mount-
ed’'onthe furnace structure. = [ s

- The lever 46 is mioved vertically by means

- of a cam 53 having a groove 52 which is en-
‘cagéd by a roller 51 secured to the lever inter-
mediate its ends, the cam being driven by an

electric motor 54 and -suitable speed-reduc-

ing gear mechanism 56.

.~ The rod ‘44 extends through:a suitable
sand seal or stuffing box 57 mounted in the
top .of the furnace structureé.. The operation
of the tilting mechanism'is-such that the tray

is inthe tilted position shown in the left-hand

5 side of Fig. 1 of the drawings-at the limit.of

1,770,970

‘the upward inovém’eht of the rod 44, and the -

subsequent downward movement thereof ef-

normal horizontal position.

Tt is to be understood, of courée,‘that_suit—'
able control means for the motor 54 will be

provided in order that the trays may be tilt--

ed in sequence as they are brought into oper-
ative relation to the chute 34 by the rotative
movement-of the hearth and the trays.
-A second bar 58 is pivotally mounted on the
pivot pin 47 and is so designed that the-outer
~end thereof is located somewhat below the

outer end of the bar 42 during the larger por--
et s 0 7 tionof the movement of the link 437 A metal
trays are open at their outer

fects the gradual movement of the tray to its.
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“frame 59, which islocated i the inner wall of

_the-furnace. structure, has a vertical slot 61

length that the upper surface of the rear-
wardly-extending portion 62 will strike-its

upper wall at substantially the upper limit of-

travel of the rod 44 in"order that the bar 58

may be given a sudden movement in-a clock-'
wise direction to strile the'lower surface of

the tray adjacent to its inner end and thus
jar-the same. - =i E : ‘

An‘annular rack 631s provided on the plate.
16 to effect rotary movement of the hearth by
the cooperation therewith of a4 motor-driven:
speed-reducing gear mechanism 64:of any

suitable or desired kind. = * :

for recelving a -rearwardly-extending por--
‘tion 62 of the bar 58:. The slot 61 is of such-

o0

Assuming that ‘the rotation of tH_e hearth .

has been stopped by any suitahle means and:

that one of the hearth trays 871sin alignment

" with the discharge chute 84; the tray-tilting
niotor is energized to raisc the rod 44 suffi-
ciently, through-the operation of'the interven-

ing mechanisi, to cause the bar 42 to engage

the bottom of the particulartray in alignment

with the chute and tilt 1t upon its bearings 38.
-~ During the upward moverment of ‘the Tod
44, the.outer portion of the pivoted bar 58 is
out of engagement ‘with the tray 87, but, as
the rod 44 approaches thelimit of its upward
movement,theextension 62 ofthe hook strikes
the stop constituted by the upper wall of the
slot 61 and swings the outer portion of -the
bar'58 into sudden engagement. with the hot-

tom of the tray 37. In view of the different
lengths of the lever arm-.of the extension’

62 and that of the other portion of the bar
58 from’ the pivot pin 47, the tray will be

forcibly jarred by this action, and any heated:

material mounted on the tray will be looséned
therefrom to slide down the discharge chute
34 to either a conveyor or'a quench tank.,

- My invention thus provides a-means piv-’

otally mounted on a tray-tilting means for
jarring the tray when at substantially the
upper end of its vertical movement to effect

-loosening of the material thereon. The:jar-

ring means is ‘carried directly by, and is piv-
otally mounted on, the tray-tilting means. -
~*While T have illustrated: and described-my
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o yropro.

- invention as applied to a fofaiy-héarth fui"—i_

nace of a particular design, it is obvious: it -
isapplicable to furnaces of other types where-
in the material-supporting trays-are tiltable
to effect the discharge of material therefrom.-
Various modifications may’ be made: in
the -device embodying my invention without-

departing from the spirit-and scope thereof,

. and I desire, therefore, that only such limi: -

10.

- 15

by the prior art or

tations shall be placed thereon as are. imposed
are set forth in the ap-:

pended claims.: S
I claim -as my invention: "

wardly therefrom under said annular strip, . °

-said jarring means embodying a lever pivoted -

on the tray-tilting means, and means'in said -~ -

furnace to.cause 1t to operatively -engage a .

tray at substantially the end of its tilting =

movémentonly,.
scribed my name this 27 day of November
1928. . SR

1. In a heat-treating furnace, the. c'omb»i_-‘ i

nation with a plurality of hearth trays mov-
able through said - furnace,. and movable

~ means for tilting said trays.successively to

20
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‘effect the discharge of material therefrom, "

of means pivoted directly on said movable

tilting means and normally out of engage: = *
_ment with a-tray during the tilting move- -
ment thereof, and means including an abut- ~ -
‘ment on a wall of said furnace adapted tobe ==
~ engaged by said pivoted means tomove it into. -

sudden engagement with the tray being tilted

at substantially the end of its tilting move- =~

- ment to effect jarring thereof. -

~pivoted to said tilting means and normally -

2. In a furnace, the combination with a

the tilting thereof, of means for jarring said
tray during the tilting movement, thereof to
effect the dislodgment therefrom of material
carried thereby, said means comprising a bar

out of engagement with ‘said tray and means

pivoted hearth tray and means for effecting =~

in the path of movement of said tilting means ~ * - |

for swinging said bar’into engagement with -

" said. tray. ’
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8. In a furnace, the Cdmbinati(m' ‘with ‘a‘_
pivoted hearth tray and means for effectin

‘the tilting thereof: of means for jarring sai

In testimony'where;)‘f,‘I-ha've.héi‘eﬁntosub'— el

Y
EE 1 L

g5

g0

100

105

tray during the tilting movement thereof to - -

-effect the dislodgment therefrom.of material
‘carried thereby, said last-mentioned means
-comprising a bar pivoted intermediate the .-

.ends thereof to said tilting’ means and nor-

mally out of engagement with said tray and
means secured to said furnace wall in the

_ path of movement of the portion of said piv- =~

50
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oted bar remote from said tray for bringing
said bar into sudden engagement with said
tray, ‘ . o _
4. In an annular heat-treating furnace, the

~ combination with an annular support, a plu- -
rality of hearth trays on said support having

60
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open outer ends, means for moving the sup-
port and trays in said furnace and means for
tilting upwardly the inner ends of said trays
in sequence, of a single means comprising an:
annular strip of relatively thin material sup-
ported by all of said trays adjacent to their
outer ends for closing the outer ends of the
trays during their annular movement only,
and means for jarring a tray at substantially
the end of its tilting ' movement to effect move-
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ment ()'f“fi’na.teria'l located on said tray out-




