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My invention relates to heat treating furnaces 
Such as carburizing and annealing furnaces, etc., 
and particularly trays or supports therein upon 
which articles being heat treated are disposed 
during passage through the furnace. 
To obtain optimum results in the heat treat 

ment of metals, ceramics, etc., it is necessary 
that every part or side of the article being treated 
be subjected to the furnace heat. Consequently, 
the practice is to make the supports-or trays, 
as Same will hereinafter be called-of skeleton 
or open-work formation, and to support them 
and Space them from the furnace floor by rails 
on which the trays are traveled, thus providing 
a free and uninterrupted flow of heated air 
around and about the articles disposed upon the 
tray. 

Heretofore furnace work-carrying trays have 
been of rigid, one-piece construction, of length 
Somewhat less than the width of the furnace 
through which they are to be passed, running 
on a plurality of rails, usually three in number, 
which extend the length of the furnace, and upon 
which the trays are mounted and guided during 
passage therethrough. The guide rails are con 
stantly subjected to the heat conditions preva 
lent within the furnace and after some time will 
bulge, buckle and warp out of line. Because of 
this the rigid trays have needed to be heavy and 
strong and of girder-like construction. For ex 
ample, if the middlemost of three rails bulges 
upwardly from the furnace floor, a light, weak 
tray will be warped and bowed downwardly at 
the ends, due to the lack of support for the tray 
and the weight of the tray and the articles car 
ried. On it and the effect of the extreme heat 
in the furnace. If one or both of the outside 
rails bulges upwardly, a weak tray, due to simi 
lar causes, will sag in the middle. In any 
event, when any of the rails change their rela 
tive position, the shape of the tray is affected, 
necessitating repairs and frequent replacements. 
Even if the rails should not buckle or warp, 

the tray itself, due to the heat within the fur 
nace and the Weight of the articles placed there 
upon, will warp out of shape, buckle, or sag. 
For these and other reasons the form of tray 
used heretofore cannot be used very long be 
fore it has to be discarded. 

I have discovered that the effects of the heat 
within the furnace on the guide rails or rollers 
can be counteracted and overcome by the use 
of multiple section trays, and my invention pro 
vides for trays made of two or more sections 
hinged or pivotally secured together, the hinging 

being preferably located so as to come over, or 
Substantially over the middle rail in the case 
of a furnace with a three-rail track. 
The main object of my invention is to pro 

vide a tray for use in and passage through heat 5 
treating furnaces whose efficiency will not be 
impaired or destroyed by the ordinary heat con 
ditions which prevail within the furnaces. 
A further object of my invention is to pro 

vide a multiple-section tray for use in heat 10 
treating furnaces. 
A further object of my invention is to provide 

a device of the character described having con 
nection between the various components which 
will allow free relative movement thereof to 15 
COmpensate for and Overcome distortion of the 
components themselves and/or of the guide 
Support rails. 

Still another object is to provide multiple 
point support for each section of a tray composed 20 
of more than one section. 
Other objects of the invention, and the ad 

vantages to be obtained therefrom, will in part 
be apparent from the following description of 
CSrtain embodiments thereof, and in part be 25 
pointed out hereinbelow. 

In the annexed drawings forming a part of this 
application: 

Fig. 1 is a plan view of one form of device con 
structed according to and embodying my said 30 
invention, comprising a three-section tray: two 
side sections and a middle shoe section, a portion 
of the shoe section being broken away; 

Fig. 2 is a side elevation thereof, partly in sec 
tion; 35 

Fig. 3 is an enlarged section on the line 3-3 
of Fig. 1; 

Fig. 4 is an enlarged section on the line 4-4 of 
Fig. 1; - 

Fig. 5 is an enlarged section on the line 5-5 40 
of Fig. 1; 

Fig. 6 is a plan view of another form of device 
constructed according to and embodying my said 
invention, comprising two side sections, with 
portions thereof broken away; 45 

Fig. 7 is a side elevation of the modified form 
shown in Fig. 6; 

Fig. 8 is an enlarged section on the line 8-8 
of Fig. 6; - 

Fig. 9 is an enlarged section on the line 9-950 
of Fig. 6; and 

Fig. 10 is an end elevational view of the form 
shown in Fig. 6. 

Referring to Figs. 1-5 inclusive, reference nu 
merals 0, ?o indicate the side sections, and 265 
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indicates the central shoe section. Each of the 
side sections to comprises a cast alloy grating 
member 4, preferably of chrome-nickel heat and 
corrosion resisting alloy, comprising bar por 
tions 6 and 8 which intersect at right angles, 
bars f6 extending across the width and bars 8 
extending the length of the grate. Openings 22 
are thus provided by the criss- CrOSS arrangement 
of bars 6 and 8, allowing for the free passage 
of air therethrough, his member 4 is cast in 
one piece and is provided, about three sides. 
thereof, with an integrally cast wall 20 projecting 
upwardly and at right angles to the plane of the 
grate. 

Extensions 24 are provided on the fourth (un 
walled) side of grate 4, preferably by elonga 
tion of bars 8, and when a pair of side sections 
0, 10 are placed opposite one another, with the 

opposed extensions 24, 24 of the respective sec 
tions in side-by-side relationship, in the position 
of Fig. 1, they are hinged together, as by means 
of pintle rod 25 passing through registering holes 
38 in the extensions 24. 
Shoe 2 is also cast of an alloy metal similar 

to that of which the sides are formed, and cons 
prises a body 26 substantially as long as sides 0, 
O are wide, and integrally cast curved flanges 28 
which flare upwardly and outwardly from the 
top edge thereof and are semicircular in Cross 
section. A pair of integrally cast depending 
flanges 30 are provided on the underside of body 
26, defining a channel 32. w 
The backs of flanges 28 are joined and rein 

forced by a number of integrally cast transverse 
ribs 34, on the upper surface of the shoe 2. Por 
tions of flanges 28 are omitted or cut away, pro 
viding openings 36 into and through which ex 
tensions 24 of side-sections 0 are received. The 
pintle rod or pin 25, which is passed through 
holes 38 provided in each of extensions 24 near 
the end thereof also extends through holes 40 
in the ribs 34. In this way the side sections 0, 
O are hingedly connected to each other and each 

of them is also hingedly connected to the center 
shoe section 2. 
The tray is supported and guided through the 

furnace by a number of rails, preferably of I 
beam formation, (three being shown here) se 
cured to the furnace floor and extending longi 
tudinally therethrough, one of which, 48, is dis 
posed centrally of the furnace, and the others, 
50, 50 on each side thereof, and in parallel rela 
tion thereto. The channel 32 of shoe section 2 
straddles the top platform of track 48 and to 
aid in the reception and fitting of track 48 with 
in the channel 32 the flanges 30 are flared out 
wardly at their ends, as at 52. The tray is thus 
guided through the furnace along the path of the 
center rail 48. Skids 54 are secured to the under 
side of side sections 0, 0 and are adapted to 
slide on tracks 50, 50. By having two of the 
fanges 3C on shoe section 2, to engage both 
sides of this center rail, the tray being traveled 
along is kept in position on all the tracks, and 
no such flanges or guides are needed on skids 54 
which are free to travel on track 50 without pro 
vision of local lateral guiding means, which if 
present could cause binding, as in case of mis 
aligned tracks Or the like. 
When the pair of side sections O are connected 

to shoe 2 in the above described manner, each 
of these tray components is relatively movable 
to Some slight degree in an arcuate path about 
pin. 25. The amount of movement, however, is 
Small, and means are provided to limit the 

2,022,288 
amount of relative movement, Rising movement 
of side sections to relative to shoe section 2 is 
limited by cross-bars 44, which, formed as in 
tegral parts of sides 0, extend across the grat 
ings 4 from side wall to side wall at a level slight- 5 
ly lower than that of the cross-bars 6, 8, and 
serve as abutments or stops in cooperation with 
the under edges 6 of flanges 28. 

Joining portions 56 are formed at each inter 
section of bars 6 and 8, which portions serve, 0 
along with bars. 6 and 8, as platforms upon 
which articles to be heat treated or boxes con 
taining such articles are received, Holes 58, 
through these thickenings 56, allow the passage 
of heat therethrough. These joining portions is 
may be reduced in area as compared with the , 
form shown, since the articles placed on the grids 
will find adequate support on the cross-bars 
6, 8. 
The advantages of this construction over the 20 

conventional rigid one-piece tray are many. For 
example, with reference to Fig. 2, if the central 
track 48 bulges upwardly, lifting the ends of the 
side sections at shoe 12, the other ends of the side 
sections O will still be supported by the track 25 
beams 50, 50. Each section of the tray will still 
be supported at two points, and the tray as a 
whole would not sag or buckle. In the event 
that one of the outside beam bulges, only one 
half of the tray will be affected, since the bulge 30 
would be taken up by the hinging connection 
between this side section and the shoe Section, 
and in this case also the tray will still have mul 
tiple point support, and no opportunity for Sag 
ging or warping of the tray due to lack of Support 35 
is present. 

Force to move the tray through the furnace is 
usually applied or concentrated centrally of the 
tray, and for this reason I locate the tray travel 
guiding means, channel 32, in the center of my 40 
device, on the underside of shoe 2. While skids 
54 may he provided on their undersides with 
channels in like manner as on shoe section 2, 
only one guiding means is preferred, however, in 
order to avoid the locking and binding of the 43 
tray to the beams which could occur with warp 
ing of the rails if more than one guideway were 
employed. 
One of the tray sections, either of the side sec 

tions or the shoe section, may ultimately become 50 
so warped as to render the entire tray inopera 
tive, and in this rase only the particular portion 
affected need be replaced in order to restablish 
the entire tray in perfect Operative order. Each 
tray side section is cast identically with the other 55 
and they are freely interchangeable, and on 
proper occasion, the components of two defective 
trays might even be utilized to make a third per 
fect tray. 

In the modification of Figures 6 to 10 inclusive 60 
the intermediate shoe section 2 is dispensed 
with. Side sections Oa are composed of grates 
fda, comprising bars 6a intersecting with and 
criss-crossing bars 8a, and these grates are pro 
vided with walls 20a about each of the two sides 65 
and the outer end thereof. Bars 6d at the 
meeting end of the side sections Oa are provided 
with coincidental holes 38a through which a pin 
42a is passed to pivotally Secure the Sections to 
gether to form the complete tray unit. 70 
This modification of the tray of my invention 

is similarly adapted to be supported and guided 
through a furnace. An H-rail track 48a on the 
furnace floor is preferably provided with this 
form of tray. Skid flanges 30a are provided at 75 
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the inner ends of the tray sections, preferably 
formed as downward extensions of the inner 
end croSS bars 6a, to support and guide the tray. 
These skid flanges are received and guided 
within the channel formed by the platform and 
Walls of the H-beams track 48a. A pair of skid 
rails 54a are provided at the outer end of each 
side section, adapted to cooperate with tracks 
50a to serve as additional supporting means for 
the tray, although, if desired, the arrangement 
comprising skids 54 running on an I-beam track, 
shown in Fig. 2, may be provided with this mod 
ification also. 
The walls on the longer sides of the sections 

0a, Oa extend over a short distance beyond 
the grate 4a at the side of and in the direction 
of extensions 24a, and when the said sections are 
hinged together serve as abutments to limit the 
relative upward pivotal movement of the sections. 
This modification possesses in general the ad 

Vantages of the form of Figs. 1 to 5, and in addi 
tion the further advantages of fewer parts and 
greater ease of assembly and replacement. 
When the trays are pushed out of the furnace 

they are travelled over rollers to the place where 
the trays are unloaded. The path of the rollers 
is usually transverse to the line of travel in the 
furnace. To meet this condition I provide skid 
rails 60 extending lengthwise of the tray, on its 
underside, disposed to extend below the surface 
of the furnace rails and ride between same when 
in the furnace. 
Trays of my invention will not buckle or warp 

out of shape as quickly as the conventional trays; 
they will ride along deformed rails with little or 
no difficulty; they will last longer under heavy 
duty; they can be made much lighter in weight 
than heretofore since the heavy construction is 
not needed with this type of tray, and therefore 
will be much more economical to make and to re 
pair and replace. 

Having now described my invention what I 
claim and desire to secure by Letters Patent is: 

1. In combination, a tray for use in heat treat 
ing furnaces comprising a pair of side sections, 
means to hingedly secure each thereof to the 
other, and means on the furnace floor to support 
said tray at a plurality of points. 

2. In combination, a tray for use in heat treat 
ing furnaces comprising a pair of side sections, 
means to hingedly secure each thereof to the 
other, and means on the furnace floor to sup 
port each of said sections at a plurality of points. 

3. In combination, a tray for use in heat treat 
ing furnaces comprising a pair of side sections, 
means to hingedly secure each thereof to the 
other, and means on the furnace floor to support 
each of Said sections at a plurality of points, 
certain of said last named means providing par 
tial support to both of said side sections. 

4. The combination of claim 1 in which the 
last-named means comprises a plurality of rails 
adapted to make sliding contact with the under 
side of the tray. 

5. The combination of claim 1 in which the 
last-named means comprises a plurality of rails, 
and means on the underside of the tray to make 
sliding contact with said rails. 

6. In combination, a tray for use in heat treat 
ing furnaces which comprises a pair of side sec 
tions, means to hingedly secure same to one an 
other, and means to support same at a plurality 
of points in spaced relation to the furnace floor 

3 
surface, certain of said last named means serving 
also to guide said tray through said furnace. 

7. A tray for use in heat treating furnaces 
comprising a pair of side sections, means to mov 
ably Secure each thereof to the other, and means is 
to limit the relative movement of said sections. 

8. A tray for use in heat treating furnaces 
comprising a pair of side sections disposed in 
edge-adjacent relationship, extensions from the 
adjacent edges of each of said sides interlapping 0 
in staggered relationship, means at said exten- . 
sions to secure said sides in pivotal relationship, 
and means to limit the relative pivotal movement 
of Said sections. 

9. A tray for use in heat treating furnaces is 
comprising a pair of side sections, a shoe sec 
tion centrally disposed therebetween and be 
neath, means to secure said shoe and side sections 
to each other in pivotal relation, and means to 
limit the amount of pivotal movement between 20 
said shoe and said side sections. 

10. A device as in claim 9 in which certain of 
Said last-named means are positioned on said 
shoe and certain others thereof on said side sec 
tions. 25 

11. A tray for use in heat treating furnaces 
comprising a pair of side sections, a shoe section 
centrally disposed therebetween and beneath, 
means to join said shoe and side sections to each 
other in pivotal relation, and means on the under- 80 
side of said shoe to guide said tray in its travel 
through said furnace. 

12. In combination, a tray for use in heat 
treating furnaces comprising a plurality of hing 
edly connected sections, means on the furnace 35 
floor to support said tray in spaced relation to 
Said floor, and means on the underside of the 
tray to cooperate with the support means to 
guide said tray through said furnace. 

13. In combination, a tray for use in heat 40 
treating furnaces comprising a plurality of hing 
edly connected sections, means on the furnace 
floor to Support said tray in Spaced relation to 
said floor, and means on the underside of the tray 
to cooperate with the supporting means against 45 
sidewise displacement to guide said tray through 
said furnace along the path of said support 
eas. 
14. In combination, a tray for use in heat 

treating furnaces comprising a plurality of hing- 50 
edly connected sections, means on the furnace 
floor extending the length of and through the 
furnace to support said tray in spaced relation 
to said floor, a track within said support means, 
and means on the underside of said tray to coop- 55 
erate with said track to guide said tray along said 
support means through the furnace. 

15. A tray for use in heat treating furnaces 
comprising a pair of side sections, a shoe section 
centrally disposed therebetween and therebe- 0 
neath, and means to join said shoe and side Sec 
tions to each other in pivotal relation. 

16. A tray for use in heat treating furnaces 
comprising a pair of side sections disposed in 
edge-adjacent relationship, extensions from the is 
adjacent edges of each of said sides interlapping 
in staggered relationship, means to secure said 
sides in pivotal relationship, and downward ex 
tension means on the bottom of... the tray to co 
operate with a track to guide said tray longi- O 
tudinally and prevent sidewise movement and 
horizontal turning thereof. 

ENRY E. BARRS. 


