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1

This invention relates to improvements in heat

treating -apparatus, and, more particularly to a -

heat-treating malleablizing ‘tray having g fixed
base:with replaceable and floating corner post-sec-

tions which motnt end and side wall members.:
Hitherto trays which have been used for heat

treating and malleablizing have had a very short,

life.” " 'This is due not only to the rigorous thermal

(CL. 263—47)..

2

Treating~container- comprised--of -g base -and -a -

superstructure-comprised: of standardized; inter-

- changeable and readily-replaceable parts the as- -

sociation being such that ‘the superstructure -has

§ a wide permissive floating-movement with:respect- -

conditions-to which they are subjected but also to

the substantial mechanical stresses imposed on
the trays during the malleablizing process, -

10 1
As

those skilled in the art know during the malle--
ablizing treatment .graphitization of the white
iron occurs with consequent increase in volume of .

the work being processed. This expansion of the .

15

work. imposes strains. on the side walls of the
basket or tray. The distortion.of the walls ccca-~
sloned by such imposed.stresses is accentuated by .

the relatively high temperature. conditions of the ..

tening point of the alloy. of which trays.are.com-..
- posed. " Such trays_therefore are subjected to se=: |
vere buckling and distortion. so that they-are soon..

unfit for service.

or minimize these undesirable. resulis.such for..

example;- as .temporarily. diminishing .the wvolu- ..
metric capacity of the tray and permitting: sub-

sequent increase.in. the capacity.of the tray as by

the use of combustible wedges.and the like. - Such .

expedients have not-been found.to be ef

‘ective. -

treatment which oftéhtimes approaches.the sof- 20

to the-base to adequately accommodate expan~
sion-of the work. ' The novel structure is so de- -
vised-that the major: stresses set up in the tray
are taken up in readily replaceable and relatively
Inexpensive units thus'prolonging the serviceable
life of the larger a,nd more eXpenswe elements-of

the tray.-

In order-to- more: clearl:sr deﬁne the invention a
preferred illustration  is shown 'in: the accom-
panying drawings in which:

Fig. 1 is a plan view of g novel tray.

Fig. 2 is an end elevation of the tray |

Fig. 3 is a Vertlcal sectmn taken on lines 3-—-—3-
of Figs. 1.and 2.

I'ig. 4 is g plan view of a modified.and 31mp11- __j
fied tray embodying- the prineiples of the inven-.
tion..

Flg 5 is an end. elevatmn of the tray structure

| _-Shown in Fig. 4.
Tn the past attempts have been made to avoid..2®  Fig. 6 is an. enlarged. sectlonal detail taken on -

~ lines.-6-—6. of Fig. 2.

Pig. 7 is a cross—sectlonal detail taken on. lmes )
1—1 of Fig. 1. .

.“30“ Fig.. 8 is g cross-sectwnal detail (}f the. corner.

It has now been found that heat treating. and 7
malleablizing trays may-be made from heat re<

sisting alloys and the like, if the parts which are |,

normally subject to the greatest-abuse are mount-
ed so as to'be free floating on -a fixed base; -

It is an cobject of this invention _tc;' prov’ide::a g
heat treating and malleablizing tray having strucs -

tural parts severally- removable and interchange-

able between different-units.:

40

It is a further object-of thls invention: 1:0 pro- .
vide heat treating and malleablizing trays having:.:

a relatively fixed or stable base with a superposed
liner gnd: replaceable sta,nchmn sections. and side

wall and end wall members.:-

45 S

Other objects of novelty: and advantage: of the-a,-_;-
present invention.include .knock=down heat treat- -

able parts per

ing and. malleabhzmg trays:having interchange- -
mitting the' stocking up:of:those -

00

parts whwh require replacement more often than::

others.

With these and. mher equa,lly 1mpm:'ta,nt and: re=:.
lated objects:in- view-the invention comprehends -

the -eoncept -of providing:a tray or-similar-heat

D

lllll

post construction shown in Fig..7. - -- |
Fig. 9 is an.enlarged elevation of the stub post*

'of the tray shown.in Big. 1.

Fig. . 10. 15 a horlzontal secmonal Vlew taken |

'11:1 Flg 8

Fig.. 11 is an: enla,rged detall of the corner:post
unit 01" the modlﬁcatlon shown in Figs. 4 and 5,
a,nd

F1g 12 is : a, tOp plan of the corner- post umts of -
Flg A1, |

The novel tray: of the present-invention com-~
prises-a base member-A,-corner-posts B.: o tray:.
liner-sheet C, end. walls/D and side walls E The
several parts are-interfitted and:interconnected
by bolts a,nd su_itable f&stenmgs to permit“'re"—

Cons1der1ng the structural fea,tures ‘more in

detail, the fixed base:A comprises a main top or

floor:section |1 having edge flanges 2 terminating

in inturned bottom flange sections 3. A plurality -

~of “integral, spaced ‘tubular sections 4 extend

along the length of the member: and beneath the
floor'isection.: Curvilinear skids 5 are promded -

underneath. the tray and are cast integral with
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the same. Lugs 6 are formed at the sides of the

base and are stiffened with integral webs 1 cast
integral with the lugs and the sides 8 of the base.

The lugs 6, with the supporting stiffening web 1T,
form generally T-shaped. projections extending
outwardly from the sides of the units and serve
s engagement lugs for control of dumping or
other handling after its passage through the heat
treating or malleablizing furnace. A plurality of
transverse tubular sections 9 meet the longi-
tudinal tubular sections 4 in the central tray area
to form a plurality of bridge sections {0 which
define apertures 1l of generally rectangular
shape in the center of the tray. Along the side
edges of the tray there are formed a plurality of
Iongitudinal slots 2. The front end 13 of the
tray and the rear end (4 are provided at the up-
per edge portions with a plurality of spaced up-
standing lugs 195, severally defining grooves 10
therebetween, to receive end walls, as will be de-
scribed more in detail hereinafter. At the four
corners of the upper surface of the tray there
are provided integral stub post sections IT shown
in detail in Figs. 5 and 6. These sections com-
prise outer corner walls I8 and |9 extending ver-
tically upward and inside walls 28 and 2! which
are joined to web 22 of the tray by curvilinear
sections 23. The walls sections 18 and 20 of the
stub post are provided with aligned apertures 24
adapted to receive corner pins 25 held in place in
any suitable manner, as by nuts 26.

As noted in Figs. 1 and 2, a liner sheet 30 over-
lays the tray section of the base. This sheet has
cutout corners 3§ adapted to clear the stub posts
11, and is provided with apertures or slots 32 and
33 generally conforming to sections {1 and {2
of the base member and extending inwardly of
the apertures formed by the base sections. Ad-
ditionally, the liner may or may not be provided
with a plurality of circular apertures 34 in the
center of the liner sections superposed over the
bridging sections 10 of the base.

It will be seen that the liner sheet overiays the

10

15

20

29

30

39

40

top surface of the base, and, due to its spaced

apertures, insures even heating of the contents
of the tray while, at the same time, providing a
complete protective apron or surfacing for the
base proper. By so protecting the base section,
the metal of the latter is not subjected to blows
from the contents of the tray during loading and
discharging of the fray.

The stub posts described immediately above'

serve as supports and points of attachment for
the removable corner pots 40. These posts, as
shown in detail in Figs. 6 and 7, comprise castings
having a smooth vertical back wall 41 of general-
ly rectangular configuration, an outer side wall
42, an inner side wall 43, and g lateral side wall
44, Side walls 42 and 43 have vertical rounded
edges 45 common with vertical wall &1 at the
sides thereof. Additionally, the two walls have
3. slanting upper section 46 terminating in a ver-
tical bottom section 47T which is slightly higher
than the heighth of the stub posts {T. An inner
stiffening web 48 is formed between walls 4! and
43 immediately above the vertical section 47 of
wall 43. Walls 42 and 44 are provided near the
bottom with the aligned holes 49 adavted to reg-
ister with holes 24 in stub section 17T and receive
corner pins 25, Wall 44 is provided with spaced
lIugs 58 adjacent vertical edge 85 and these lugs
are apertured, as indicated at 51. These lugs
serve as supports for the side walls which are
bolted thereto by pins 52 usually secured with
cotter pins §3. A T-shaped knuckle 54 is formed
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60

65

60

6o

70

75

4

integrally with section 47 of the corner posts and
as an extension of side 82 thereof. This member
has a vertical face or stop surface 53 and a stifien-

ing or supporting web section 56. These mem-
bers serve, in conjunction with members 19, to
align and hold the bottom edges of the end walls
in posifion when the tray is fully set up.

It will be noted that the posts B are not rigidly
connected to the stub posts so that considerable
play is permitted to and hetween the parts.

The side wall plates 68 are generally rectan-

gular having top and bottom edges 61 and 62, side
edges 03 and 64,

Apertures 65 are adapted to
register with apertures 51! in upper lugs 50 of the
corner posts and the plates are secured to the
lugs by end pins 52, previously described. The
plates 68 are transversely corrugated, as indi-
cated at €6, and are cambered inwardly of the
tray, as indicated at €7. It will be noted that the
side edges and the hottom edge of the end walls
are spaced from the posts and the upper surface
of the liner of the tray. In addition, there is
considerable play at the lugs 59 so that plates 60
are freely movable in all directions when set up in
the tray. |

The side plates may be provided, adjacent their
side edges, with a plurality of holes to permit
uniform heating of the contents of the tray with-
cut interfering with its operative functions.

The end wall plates D are comprised of spe-
cially conformed plates 68, including the bottom
edge 69, a vertical side edge portion 70 conform-
ing generally to the vertical section 47 of the cor-
ner post and an angular edge Tl conforming to
the tapered side 45 of the corner post. The upper
edges of plate §8 are formed with the cutout por-
tions 712 and the upstanding tubular portions 73.
As will be observed, the tubular portions are
adapted to receive the tie rods 74. These end wall
plates are suspended from the tie rods T4 as
shown in Figs. 1 and 2. In use, the side plates are
hung loosely from the tie rods 74 and are held in
aligned relation at the bottom by the lugs {5 and
Ings 54. Here again, due to the relatively loose
connection between the supporting posts and the
walls there is permitted a maximum of play be-
tween the several parts of the assembled tray.
As wil]l be observed from gn inspection of Figs. 1
and 2 the tie rod passes through transverse aper-
tures 15 in the upper sections of walls 4% and 43.
The tie rods may be passed through these aner-
tures and thence through the tubular sections ¢f
the side plate §8 to suspend the side plates in po-
sition, The tie rod is secured in position by
means of the bolt 6.

It will be seen that the side walls and end walls
may bhe of standardized construction and may be
simply and individually replaced. With this type
of assemblage, as will be observed, the diagonally
positioned corner posts are of identical constiruc-
tion, hence two standard corner post units can be
provided to insure simple replacement in an oper-
ating tray.

As has been previously explained, the invention
comprehends the provision of an annealing tray
comprising a base and a superstructure so asso-
clated as to insure a substantial flexibility of
movement of the components of the superstruc-
ture with respect to the base to thereby prevent
distortion of the elements of the superstructure
upon thermal expansion of the work or contents
of the tray. With this concept in view it will be
appreciated that a number of specifically differ-
ent mechanical structures may bhe devised to in-
sure the described desirable result. As has been
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described, the structure shown in Figs. 1 to7 in-
volves the mounting of the side and end-walls .of
the tray on the base through the medium of cor-
ner posts .or stanchions which latter are so .con-
nected to the hase as to permit a considerable de-
gree of relative movement therebetween while in-
suring the desirable overall structural rigidity of
the tray. As will be appreciated, -obther types of
mounting of the corner post on the base strietire
‘may be utilized to insure such flexible-connection.
An eminently simple and effective type of such

mounting may comprise the utilization of curvi-

linear bearing surfaces on the base structure and
similar curvilinear surfaces on the Porfions of
the corner posts which abut the base structure.

15

In other words, the connection between the tase

and the supporting corner posts ‘may comprise

any simple type of ball and socket joint or equiva-

lent swivel or universal joint mountings. _.

A simplified structure smbodying such a swivel
tvbe connection is shown in Pigs. 8 1o 13 inclusive.
This modification, like that previously described,
comprises as the major units a base A’, compris-
ing an integral casting of suitable heat resistant

steel which forms the base and floor section of
side
The base .section, as

the tray, corner posts B/,
walls DY and end walls E’.
previously deseribed, is:cast with the spaced inte-
gral tubular sections 19 extending longitudinally
of the base gnd similar tubular sections (not
shown) extending {transversely-of the base. The
base is glso provided with the integral cast skids
30 adapted to support the tray on the floor or
rails of the furnace. These tubular sections

a liner sheet C’,

merge in the :.central tray ares to establish the

bridge sections 81 and a series of apertures 82
in the floor of the tray. Adjacent the side edges
of the fray there are established a plurality -of
longitudinal slots £€3. The base of the tray is
formed with a plurality of pairs of sspaced iugs
84 of the type shown in detail in Fig. 3, which
serve to receive the side and end walls tliere-
between 10 form posifioning guides for such walls.
As in the modification previously described, the
side walls of the base section of the ftray are
formed 'with integral projecting lugs 85, stiffered

by flanges 88 to form T-shaped projections to

serve as engagement Iugs for movemam and cm-
trol of the tray. |

As intimated previously, the base section of the
tray is provided with integral stub sections .at

the corners thereoir which form a base upon

which the corner posts B’ are mounted. AS
shown, particularly in Fig. 13, the corner .sec-
tions of the base portion of the tray are formed
with the curvilinear surface 87 which projects

above the major norizontal plane of the foor see-

- tion of the base. This corner section, as shown,

presents a curvilinear upper surface :adapted to

contact a similarly conformed surface on.a corner
post in a manner more particularly to ke de-
scribed. This.elevated curvilinear section is.cored

at &8 to receive means for attaching corner post.

The tray liner 88 is formed with cutout .corner
portions to clear the sections 81. The tray liner
similarly is cutout to provide apertures conform-
ing generalily to the aperturesin the hase or floor

sectmn of the tray to thus perm1t clrculauon of

heat through the work.

As shown I Figs. 10 gnd 11 the cmner post

comnprises a hollow elf:}ngated unit 98, preferably
of rectilinear cross-section. Such posts include
- the walls 8¢, 82, 93 and 94. Adjacent its base
portion the post is formed with the integral pro-

jection or iug 98 formed with the flat plate en-

20

30
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gaging surface 96 -and the 'r_igidifyilig or stiffen-
ing-web 91, Similarly, the wall 84 is formed with

the ‘projecting Iug 883 which is similar in -con-

struction and function to lug 95. 'The base por-
tien «of sthe column or post, as will be observed
from an inspection of Figs. 10 and 11, is formed
with the integral curved bearing section &2 which
ig.cored -at 188. The curved surface 95 is cast or

- otherwise shaped-te conform tothe spherical sup-
10
upper section of the corner post is gpertured so

porting ‘section 87 of the 'base of the tray. The

as to receive tie rods for supporting the end and
side plates. The-wall section 83 is provided with
the aperture {84 and the wall section 94 is simi~
laxly provided with the aperture 182. | .

The assemblage and operaticn of the tray Wlll

have been appregiated from the foregoing de-

seription. - In assembling the tray: the corner
rosts 88 are mounted in vertical position so that
the curved bzaring surfaces 99 abut the corre-
spondingly -curved surfaces 87. The posts are se-
cutied to the tray proper through the medium of
the bolt 163 and nut 104. As shown, the bottom

surface of the head of the bolt of the upper sur-

face .of the nut are shaped to register or conform

with the curvatures of the adjacent or abutting

portions of the corner post and spherical support
segment of “the fray respectively. The side flange
of the bottom portion of the tray is cut away to

permit insertion of the nut (84. The bolt thus
‘passes through the aperture 00 in the corner
post :and the aperture 88 in the bearing section
of the flocor tray. By vroviding a -given tolerance

petween -the bolt shank and the apertures 88 and
858 a considerable degree of permissive move-
ment is established between the ba,se of the tr&y

~and the sorner post.

%0

45

Y

‘The cormer post, as will particularly be ob-
sexved, 1s & simple unit and is so designed as to
be readily removable and mterchangeable 111 a,ny

- corner position of the tray.

~ The dide :and end  plates D’ and B’ mmﬂarly- :
may be of standard construction so as to be read-
ity replaceable-and interchangeable. As shown in
Fig. 9 such plates may comprise a main body por-
tion 465 formed with the straight lower edge 105
and the straight side edges 187. The upper edge
of the plate, like that described in the earlier
madlﬁcatmn comprises g series of spaced tubular

, extensions T 03

In assembling, the lower edge of the plate is.

| infserted_-betweeﬁ the positioning flanges 84, and

L
' 1

Y

the edges 187 thus fit inside the lugs 95 of one
corner post and the lug 98 of the opposite corner
post,. "These lugs in conjunction with the flanges
¢4 thus serve to position the lower portion of the
plate and provide a rugged lateral support for the
plate .enabling it to retain the work in the fray.
‘These plates, ag shown, are suspended from and

wholly supperted by tie rods 109, Such tie rod is
provided with a head 119 at one end and a

threaded portion !t at the other. In mountmg
the plate, as shown in Fig. 9, the tie rod is in-
serted through the aperture i8¢ of the right-hand

s corner post, thence through the tubular upper

edge 108 of the plate and through aperture 102
of the opposite corner post. By attaching the
nut {42 the plate is established and secured in

- position and is suspended from the tie rod so that

clearance is established between the edges of the
piate and the tray floor and posts. The other

a yla,ues are mounted in a similar ma,nner As will

785

be ‘observed from an inspection of Fig. 8 the up-
per portion of each corner post receives the head-
ed___ end -of 1{8 of one tie rod and the nut 112 of
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the other tie rod. The upper portions of walls
81 and 92 are cut away at 1{3 so as to permit
ready insertion of the tie rods and the applica-
tion of nuts {{2. In order to insure free circula-
tion to the work the side and end plates of the
tray may be provided with a series of apertures
14,

It will be appreciated that this type of struc-
ture is eminently simple and rugged. The corner
posts, side and end walls and tie rods are so de-
signed that they may be utilized on any side of
the tray. By stocking such standard units users
of the tray may quickly replace any unit of the
superstructure. Such replacement can be made
rapidly because of the ease with which the tray
may be knocked down and assembled.

It will now be appreciated that the described
structures present many advantages and elimi-
nate the serious inherent disadvantages of prior
art structures. In each modification the provi-
sion of suspending side walls from tie rods and

10

20

establishing a permissive movement between the

base and the superstructure insures a maximum
of play between the several parts of the tray. The
structure thus minimizes trouble arising from dis-
placing or moving the trays while under high
temperatures which would normally cause dis-
tortion in wall or post members in solid cast trays.
In the structure shown in Figs. 1 to 7 inclusive,
the provision of corrugated walls insures a re-
duction in wall thickness of these members with-
out detracting from their structural efficiency in
use. It is apparent with the type of structure de-
scribed that when the parts have become unduly
distorted a particular member may readily be
removed and quickly replaced by a similar stand-
ard member without requiring the scrapping of
the entire tray unit. Marked longevity of the
tray as a whole is thus achieved. The pronounced
freedom of movement between the several parts
insures adequate take up for expansion of the
work or the contents of the tray without building
up undue stresses either in the walls of the tray
structure or in the parts under treatment. Since
the free floating condition of the movable walls
and corner posts permits the ready accommoda-
tion of the several parts to any 1mposed stresses
or strains arising from use.

It will now be appreciated that there is herein
provided a novel knock-down, heat-treating and
malleablizing tray in which the parts are sever-
ally removable and replaceable and, because of
their novel design and assemblage, permits a
maximum of movement for the parts under con-
ditions imposed by expansion or other conditions
arising from high temperature operation.

While preferred modifications of the invention
have been described it is to be understood that
these are given didactically to illustrate the un-
derlying principles involved and not as limiting
the useful scope of the invention to the partici-
lar illustrative embodiments,

I claim:

1. A heat treating tray comprising, in combina-
tion, a base, a liner sheet on the base, stub posts
at the corners of the base, stanchions removably
secured to the stub posts and removable side and
end walls secured to and between the stanchions.

2. A heat treating tray comprising, in combina-
tion, a base, an apertured liner sheet on the base,
stub posts at the corners of the base, stanchions
removably secured to the stub posts and remov-
able side and end walls secured to and between
the stanchions.

3. A tray structure according to claim 2 in

2b

30

36

40

45

50

60

05

70

8

which the end walls and side walls are transverse-
ly corrugated.

4. A tray structure according to claim 2 in
which the end walls are fastened between stan-
chions and are cambered inwardly of the tray.

0. A tray structure according to claim 2 in
which the side walls are transversely corrugated
and are hung from tie rods fastened between the
stanchions.

6. A tray structure according to claim 2 in
which the side walls and liner are spaced from
the corner posts.

7. A tray structure according to claim 2 in
which the bottom liner is apertured to conform
to the base and is spaced from the stub posts.

8. A tray structure according to claim 2 in
which the side walls are hung from tie rods by
annular sections at the top edges of the walls.

9. A tray structure according to claim 2 in
which the end walls and side walls are apertured
adjacent their respective side edges.

10. A fray structure according to claim 2 in
which the side walls are transversely corrugated
and have top edges formed as integral tubes, the
tubes receiving tie rods mounted between stan-
chions and upon which the side walls are hung
and the bottom edges of the side walls being loose-
Iy fitted in grooved members in the base section.

11. A heat-treating tray comprising an in-
versely dished apertured flat base, integral, up-
standing stub posts at the corners of the base,
hollow stanchions removably and loosely secured
on and over the stub posts, transversely corrugat-
ed end walls secured to and between the stan-
chions, side-wall hanger rods also secured to and
between the stanchions, side-wall-receiving sec-
tions in the base and in the stanchions, and side
walls hung on the hanger rods and received in the
base and stanchions.

12. A heat-treating tray comprising an aper-
tured fiat base, a conformed liner on and cver
the base, Infegral, upstanding stub posts at the
corners of the base, stanchions removably and
loosely secured cn and over the stub posts, trans-
versely corrugated side walls secured to and be-
tween the stanchions, end wall hanger rods also
secured to and between the stanchions, side-wall-
receiving sections In the base and in the stan-
chions, and end walls hung on the hanger rods
and received in the base and stanchions.

13. A heat-treating tray comprising an aper-
tured flat base, tubular strengthening members or
ribs within and integral with the base, cambered
guide skid members integral with the inside of
the base and opposed side walls of the base, stub
posts on the top of the base and integral there-
with, stanchions removably and loosely secured
on and over the stub posts, corrugated end walls
secured to and between the stanchions, side-wall
hanger rods also secured to and between the
stanchions, side-wall receiving sections on the top
side edges of the base and in the bottom side sec-
tions of the stanchions, and side-walls hung on
the hanger rods and received in and by the base
and stanchions.

14, A heat-treating tray comprising an aper-
tured flat base, a conformed liner on and over
the base, tubular strengthening members on ribs
within and integral with the base, cambered
guide skid members integral with the outside of
the base and opposed side walls of the base, stub
posts on the top of the base and integral there-
with, stanchions removably and loosely secured

on and over the stub posts, corrugated end walls

~5 secured to and bhetween the stanchions, side-wall
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hanger rods also secured to and between the

stanchions, side-wall receiving sections on the top
side edges of the base and in the bottom side sec-
tions of the stanchions, and side-walls hung on
the hanger rods and recéived in and by the base
ahd stanchions. o |

15. A heat treating tray comprising a base, stub
posts formed integrally with the base, said posts
being provided with a curvilinear upper bearing
surface, stanchions removably secured to the
posts, said stanchions being provided with curvi-
linear bottom sections adapted to abut the curvi-
linear bearing surfaces on the post and means to
support side and end walls on the stanchions.

16. A heat treating tray comprising a rectan-
gular base, stub posts formed integrally with the
base at the corners thereof, said posts being cored
and formed with a curvilinear upper bearing sur-
face, elongated interchangeable stanchions mount-
ed upon and removably secured to stub posts, the
stanchions being provided with curvilinear bot-
tom sections confoerming to and adapted to abut
the said curvilinear sections of the corner posts,
tie rods attached to and extending between the
upper ends of the several stanchions and re-
movable side and end walls mounted on and sus-
- pended from the tie rods. |

2,430,521
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- 17, A heat -trea.ting fray cbmprising a polyg-
onal base, stub posts formed integrally with the
base at the corners thereof, said posts being cored

- and formed with a curvilinear upper bearing sur-

10

15

face, elongated interchangeable hollow stanchions
mounted upon and removably secured to the stub
posts, the stanchions being provided with a curvi-
linear section at the bottom which conforms to
and abuts the curvilinear section of the stub
Posts; the upper end of the stanchions being pro-
vided with laterally projecting flanges; tie rods
attached to and extending between the stanchions,
and side and end walls suspended from the tie
rods and adapted to be retained in position by
the said flanges on the stanchions.
- GEORGE CLIFTON McCORMICK.
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