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This:invention relates to heat treating or
like furnaces, and particularly to such fur-
naces as are provided with means for con-
tinuously passing the articles to be treated

- thereby through its length, the principal ob-

~ ject being the provision of an improved mech-
anism for supporting. the articles in -their
travel through the furnace.

‘In furnaces of this type, what is known as

10 ralls are provided. extending along the
length.of the furnace, and which are adapt—
ed to slidably support directly or indirectly,
the articles which are to be treated in the
furnace, and which may be supported -di-

-46 rectly on the rails or be positioned in pans
or other containers which in themselves are
supported and moved on.the rails through
the furnace. - Such rails are usually made in
relatively short lengths and suitably joined

20 together to form a continuous rail structure
thxoughout the length. of the furnace. Be-
cause of the extremely high heats which such
rails are subjected to, they must be made of

- a special type of steel alloy, and because of

25 the wide range of temperatures to which they
are liable to. be subjected; T have found it
preferable to p10v1de means to compensate
for the variation in length of the ralls due
to contraction and expansion.

~30 - One of the objects of the present 1nvent10n
18 to prov1de a rail construction which will
perlmt the ehpanswn and contraction of the
various rail sections without interfering with

the proper function of the rail structure, and

85 in which contraction and expansion will not
subject the rails to undue stresses.

It is customary to provide the so-called
rails with rollers which project above their
upper face and upon which the pans or con-

40 tainers are-adapted to rest, so that less effort
will be required to move such pans or con-
tainers through the. furnace. In the con-
structions heretofore employed, the- con-
struction of these rails has been such that

.45 the-scale which is liable to be formed on the

articles being treated in the furnace. may
come in contact with their bearing faces and
seriously interfere with the proper operation
thereof. It is another object of the present
#5¢ invention to provide novel means comprising

1929. Senal No. 372,285.

U-section truss members. and non-rotary
axles, for supporting such rollers on the
zalls,ewllereby the bearmg surfaces of said
rollers are protected from scale or other for-
eign matter that may be present in:the fur-
nace.

“The above bem(r among the ob]ects of the
presentinvention, the same consistsin certain
features of construction and combinations of
parts to be hereinafter described with refer-
ence to the accompanying drawings, and then
claimed, having the above and other objects
in view. .

In the accompanying drawmgs Wthh show
a suitable embodiment of the present. inven-
tion,and in which like numerals refer to like
parts throughout the several different views;

Fig. 1 is a more or less diagrammatic frag-
mentary perspective view.of a furnace of the
type described.

Fig. 2 is a fragmentary plan view of a pair
of eooperatmo rail sections.

Fig. 8 is a partlally broken side view of
the structure shown in Fig. 1.

Fig. 4is an end view of one of the rall sec-
tions, taken as on the line 4—4 of Fig.

Flg -5 is-an enlarged fra(rmentaly side
view of one of the rail or truss members show-
ing the roller supported-thereby: .

TFig. 6 is a vertical sectional view t‘Lken
on the line-6—6 of Fig. 5.

Fig. 7 is a gide view of one of the rollers
and its’ cooperating axle member.

Fig. 8 is a sectional view taken on the 1ine
8—8 “of Fig. 1.

‘Kig. 9 is a perspective view of one of the
I'oller axle. members.

In furnaces of this type, it:is conventlonal
practice to support the rail sections either
directly upon the surface of the hearth or to
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“support the rails at their ends only by cross

bars which are supported from the lower wall
of the furnace by pedestals or the like. . This
last. type of construction is-shown.in the
drawings as a preferable form of construc-
tion.

Referring to Fig. 1, I show a furnace
whose walls are indicated O’enerally as 15:
‘A plurality of pedestals 16 are provided on
the bottom wall of the. furnace fmd extend I
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upwardly therefrom. Extending transverse-
ly of the furnace and supported by each pair
of pedestals 16 are spaced supports in the
form of cross bars 17 between which the rail
sections are supported at their ends. Xach
rail section, in accordance with the present
invention, is formed of or as a truss having a
body portion 18 of generally U-shaped sec-
tion which opens upwardly. At spaced intei-
vals along substantially vertical side flanges
18, opposed boss-like pads 19 are formed and
the pads 19 are each provided with a groove
or notch 20 opening upwardly therein, it
being understood that the grooves 20 in each
ovposed pair of pads 19 are in transverse
alignment with each other. The purpose of
these grooves 20 will be presently described.
Each of the rails or truss sections is shown
as provided at one end with a flat bottom sur-
face 21 (see Fig. 8) which is adapted to sea
upon the upper surface of the corresponding
cross bars 17 and this end of each member is
provided with a longitudinally extending cen-
tral recess or groove 22 in a bottom web which
unites the flanges 18. The opposite end of
each member is provided with a correspond-
ing flat hottom surface 28 which is adapted
to rest upon the top face of the correspond-
ing cross member 17, and this end of each
member is provided with a tongue 24 which
is adapted to be received in the groove or
recess 22 of the next adjacent rail section
and be guided against lateral movement
therein. The mentioned web, including sur-
faces 21 and tongue 24, is shown as straight;
and sufficient clearance is provided between
the tongue 24 and the groove or flanges de-
fining recess 22 to permit free longitudinal
movement of the tongue in the recess. One
end. and preferably the recessed end of each
of the truss members may ke provided with
a pair of laterally extending flanges 25 whose
hottom surfaces are flush with the bottom sur-
face 21 and through which bolts 26 may be
extended downwardly through the upper
flange of the cross member 17, and these both
may there be provided with nuts such as 27
and serve to secure this end of each of the
rail sections to the cross members and lock
this end of the rail sections against longi-
tudinal movement. The opposite or tongued
ends of the resvective rail or truss sections
are not bolted down or ctherwise secured to
the cross members 17 in any manner whatso-
ever, their position being controlled by the
reception of the tongues 24 in the recesses
22. Ample end clearance between the ad-
jacent transverse surfaces of the adjacent
rail section ends is initially provided to per-
mit any amount of expansion of the rail sec-
tions that will occur in service without bring-
ing such transverse faces into contacting re-
lationship such as would set up 2 strain longi-
tudinally of the rails. . This is a material
advantage over constructions heretofore pro-
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posed in that in the heretofore construction
each rail section has been rigidly tied longi-
tudinally to the adjacent rail section at each
end so that the expansive and contractive
forces set up on one rail section have been
transmitted to all of the rest of the rail sec-
tions, with the obvious attendant disadvan-
tages. .

Where these one-piece trusses or rail sce-
tions are to be supported at their ends only,
a5 shown in the drawings, I prefer to provide
one or more downwardly extending triangu-
lar strengthening ribs or longitudinal webs,
sueh as 28, on the lower surface, these being
shown as disposed below flanges 18 and as
increasing in depth from the ends to the mid-
dle. ¥ also prefer to provide a plurality of
relatively small transverse ribs such as 29
Lietween the sides of the main body portion,
and within the channel thereof, to further
strengthen the construction.

Tn these types of constructions as previous-
1y provided, the rollers were generally formed
with integral axle portions which were ro-
tatably received within grooves in the main
body portion corresponding with the grooves
20 previously referred to. The result of such
construction was that the bearing surface of
the axle portions of the roller were continu-
ously exposed at the upper side of the grooves
20, and any foreign matter that was present
in the furnace was free to find its way into
contact with such bearing surfaces. Further-
more, with some types of metal which is
treated in such furnaces, a scale of ferrie or
other oxide often forms on the surface of such
material, and when the material is slightly
cooled, such scale cracks off from the surface
of the material and is often thrown about
the interior of the furnace. This scale, to-
gether with other foreign matter, soon clogs
he bearing surfaces of the roller axles to such
1 amount as to often-times make the roll-
g inoperative. The construction herein pro-
vided serves to protect such bearing surfaces
and prevents such elogging of the same with
foreign matter. I do this by making the
axle of the rollers separate from the rollers
themselves and securing the axle members
against rotation in the rail sections, and per-
mitting the rollers to turn on the axles. In
this manner the surfaces of the axles which
are exposed to scale or other foreign matter
are stationary while the roller itself cov-
ers and protects the bearing surfaces of the
axle members upon which the rollers rotate.

The wollers themselves are preferably
formed merelv as one-piece discs such as 30
having central apertures 81, and they are, as
illustrated in Fig. 6, of slightly less thiclk-
ness than the width of the channel in the
main body portion, between flanges 18. The
axle members 32 are preferably of a diame-
ter less than the openings 31 so as to provide
ample clearance between the axle members
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‘and 'the rollers 81: . /The: axle members are

preferably of substantially the same length

-asthe outside width of the main body portion,

as also indicated in Fig. 6.: In: the present
construction, a portion of each axle member
32 projecting to either side of the rollers 30
is flattened off, as best indicated as at 33 in
Fig. 9, on diametrically opposite sides of the

“actual member. The grooves or upwardly

opening vertical slots 20 in which these ends
are received, are flattened on their sides and
are of such a width as to relatively closely re-
ceive the flattened ends of the axle members
392 therein. In this manner,the axle members
are adapted to be merely dropped into posi-

tion, and thereby locked against turning in .
the sockets, so that the rollers 30 are con-.

strained to rotate upon the axle members. It
will thus be apparent that either end of any
axle may enter any socket in either of two po-
sitions, and that the bearing surfaces between
the axle members 32 and the rollers 30 are at
all times covered and protected by the roller
itself. T find that by this construction. all

members of this rail organization being pref-.

erably united by a mere play-permitting in-
terfitting of threadless smooth surfaced parts
thereof, the rollers 30 and axle members 32
have considerably longer life and are more
efficient during their life than the convention-
al constructions, and less effort is required
to move the pans, such as 85 in Fig. 1, and
which rest on the rollers 30, through the fur-
nace after an appreciable period of use, as
compared to the usual constructions.

On the othér hand, when repairs or replace-
ments are called for, any rail member or
section may. be directly-and vertically re-
moved from between like sections, without
disturbing the latter; and any one-piece-axle

member may, in turn, be directly and lateral-
ly removed from a corresponding one-piece .

roller, upon a vertical withdrawal of the

flattened ends of said axle member from the

]solots in the flanges of a one-piece rail mem-
er.

There is also another advantage in this
construction, and that is that not only are
the rollers and axle members more: economi-
cal to produce in the first instance, the former
having the character of a centrally apertured
and flattened one-piece disc, but that from the
service viewpoint if either the roller 30 or
the axle 32 becomes worn to a point where
replacement is necessary without the other
being thus worn, one may be replaced inde-

pendently of the other, and a great saving ef-

63

fected thereby. Furthermore, in -conven-
tional constructions where the rollers have
integral axles, the wear takes place between
the axle and the rail, so that it is quite com-
mon that such wear necessitates the replace-
ment of the rail itself, a necessarily relatively
expensive procedure. In the construction
provided herein there is no possibility of such

3

Wear or necessity jof-replacemenﬁ of the rail

‘or-truss sections for this reason; and the non-
circular end portions are receivable, in either

of two positions, in either of two opposite
slots. ‘This is an important item in the up-
keep of this class of devices..

Although T have described the last-men-
tioned features of construction as a part of
the described type of furnace construction, it
will be apparent that it may be modified for
use in connection with furnace constructions
where the employment of side rails is not
necessary or advisable, and its application to
other constructions will be obvious to. those
skilled in the art. :

Tormal changes may be made in the specific
embodiment of the invention described with-
out departing from the spirit or substance of
the broad invention, the scope of which is
commensurate with the appended claims.

What I claim is: S :

1.-In a furnace structure, in combination,
a Tail organization comprising a plurality of
truss members cooperating in-end-to-end rela-
tionship and each including a bottom web,

“which is substantially straight throughout its

length, and lateral flanges, said web terminat-
ing at one end short of said flanges and in-

«cluding a tongue at its other end and in the
same plane therewith, adapted to so enter.

between the flanges of the adjacent truss mem-
ber as to limit lateral play between such truss
members, spaced means for supporting said
truss members, means for securing one end of
each of said truss members against movement

relative to. said supporting means, said
‘torigues and flanges being shaped for slidably

guiding the opposite end of each of gaid truss
members in the adjacent section cooperating
with said opposite end.

9. In a furnace structure; in combination,
a plurality of rail sections adapted to be
arranged in end-to-end relationship and each
including a bottom web, which is substantially
straight throughout its length, and lateral
flanges, said web terminating at one end
short of said flanges and including a tongue
at its other end and in the same plane there-
with, adapted to so enter between the flanges
of the adjacent truss member as to limit lat-
eral play between such truss members, sup-
porting means at the ends of said sections;
means for securing one end of each of said
sections against movement relatively thereto,
said tongues and flanges serving as a connec-
tion between the other end of each of said
sections and the fastened end of the cooper-
ating section permitting longitudinal move-
ment of said other end relative to said fas-

tened end while maintaining said other end 1

against lateral movement. :

3. In a furnace structure, in combination,
a plurality of rail sections adapted to be sup-
ported in' end-to-end relationship -and each
mncluding a bottom web, which-is substan-
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tially straight throughout its length, and lat-
eral flanges, said web terminating at one end
short of said flanges and including a tongue
at its other end and in the same plane there-
with, adapted to so enter between the flanges
of the adjacent truss member as to limit lat-
eral play between such truss members, the
same end of each of said sections being pro-
vided with means for securing the same
agalnst movement and said tongues and
flanges serving as a longitudinally slidable
connection between said secured end and the
adjacent end of the adjacent section, said
adjacent end being free to move longitudi-
nally.

4. In a furnace structure, in combination,
a pair of rail sections, means for securing but
one end of ecach of said sections against lon-
gitudinal movement, and a tongue and
groove connection, between said sections so
formed as to permit each section to expand
and to be directly replaced without disturbing
any adjacent sections, while nevertheless lin-
iting lateral movement between adjacent ends
of said scctions. '

5. In a furnace structure, in combination,
a plurality of rail sections arranged in end-
to-end relationship, the same end of each of
said sections being secured against movement
and the opposite end of each of said sections
being free to move longitudinally, and a
tongue and groove connection between each
of said secured ends and the cooperating free
end of the adjacent section so framed as to
permii each section to expand and to be
directly repiaced without disturbing any ad-
jacent sections, while nevertheless limiting
lateral movement between adjacent ends of
said sections.

6. In a furnace structure, in combination,
a plurality of rail sections arranged in end-
to-end relationship, a flange at the same end
of each of said sections for securing the
corresponding ends of said sections against
longitudinal movement, and a sliding con-
nectlon between the flanged end of each of
said sections and the adjacent end of the
section cooperating with said flanged end so
framed as to permit each section %o expand
and to be directly replaced withont disturb-
ing any adjacent secfions, while nevertheless
limiting lateral movement between adjacent
ends of said sections.

7. A rail section for a heat treating furnace
comprising a U-sectioned body comprising a
strarght bottom web provided with a secur-
ing flange at but one end thereof, a longi-
tudinally disposed recess in said end, and a
iongitudinaily disposed tongue at the op-
posite end of said section, said fange, said
recess ana said tongue being in the plane of
said web and so formed as to permit each
section to expand and to be directly replaced
n a vertical direction, without disturbing
any adjacent section, while nevertheless

1,842,981

limiting lateral movement between adjacent
ends of said sections.

8. As a structure within the interior of a
heat treating furnace, a conveyor system com-
prising a channel rail, the upper edges and the
sides of the rail having open, non-circular
slots forined therein, axles disposed trans-
versely of the rails and having their opposite
ends disposed within the slots, an end of
each axle and the corresponding slot being
shaped positively to prevent rotation thereot
in the slots, and single piece rollers rotatably
mounted upon the axle,

EDGAR D. FLINTERMANN.
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