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Patented Apr. 8, 1952 2,592,236 

UNITED STATES PATENT OFFICE 
2,592,236 

WORS CoNVEYING MECHANISM FOR. 
FURNACES 

Quentin M. Bloom, Huntingdon Walley, Pa., as 
signoi to Selas Corporation of America, Phil 
a.delphia, Pa., a corporation of Pennsylvania 

Application July 15, 1950, Serial No. 174,009 
(C. 263-6) Claims. 

The present invention relates to apparatus for 
heating large billets, and more particularly to 
apparatus for conveying large, heavy billets 
through a furnace or other device while the 
billets are being heated or being moved from One 
point to another. 
The heating of large billets for piercing or 

other purposes has heretofore usually been done 
in rotary hearth or roller hearth furnaces. 
Even with furnaces of this type the handling of 
the heavy billets, which nay Weigh as much as 
three and one half to four tons, is a problenn that 
has occasioned much difficulty. - 
In accordance with the present invention large 

billets that may be as much as thirteen inches 
in diameter and sixteen feet long are heated in 
dividually in substantially cylindrical furnaces. 
The billets are moved one after the other in end 
to end relation. The furnace may be continuous 
or made in sections as desired, and depending 
upon the length thereof that is required to bring 
the billets up to the desired temperature. In 
Some cases it may be desirable to provide a pre 
heating chamber above the heating chamber 
and connected therewith by passages through 
which products of combustion may paSS. In 
such a case the billets are moved in One direc 
tion through the preheating chamber, and in an 
opposite direction through the heating chamber. 
The mechanism for moving the billets through 

the preheating chamber may comprise conven 
tional conveyor rollers of heat resistant mate 
rial. The mechanism for moving the billets 
through the heating chamber, however, con 
prises a number of rotating shafts with their 
upper ends extending through the floor of the 
furnace. These shafts are Spaced at intervals 
throughout the length of the furnace and are 
provided with caps upon which the billets rest. 
As the Shafts are rotated the billets are noved 
axially through the furnace. By mounting the 
shafts at an angle to the vertical in the direction 
of billet movement the billets Will he rotated 
around their axes as well as being moved axially. 
This construction is such that a minimum num 
ber of openings is made through the furnace Wall 
for the conveying mechanism. Equally as in 
portant is that the billets are being supported 
only at a plurality of points so that they may be 
evenly heated. There is an absolute minimum 
contact between the billets and their supporting 
and conveying mechanism. 

It is an object of the invention to provide a 
furnace in combination with means to move work. 
to be heated through the furnace. It is a further 
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object of the invention to provide mechanism to 
move Work through a furnace, which mechanism 
has a minimum of contact with the work while 
it is being heated. 
Another object of the invention is to provide 

means to convey an elongated object through a 
path by mechanism including parts that engage 
the work at a plurality of spaced points. A fur 
ther object of the invention is to provide mecha 
nism to rotate elongated objects around their 
axes as they are being moved through an axially 
disposed path. 
The various features of novelty which charac 

terize my invention are pointed out with par 
ticularity in the claims annexed to and forming 
a part of this specification. For a better under 
standing of the invention, however, its advan 
tages and specific objects attained with its use, 
reference should be had to the accompanying 
dra Wings and descriptive matter in which I have 
illustrated and described a preferred embodiment 
of the invention. 
In the drawings: 
Figure 1 is a Section through the furnace taken 

on line - of Figure 2; 
Figure 2 is a section through the furnace taken 

on line 2-2 of Figure 1; 
Figure 3 is a Section of the furnace taken on 

line 3-3 of Figure 2; 
Figure 4 is a view in section showing the de 

tails of the conveying mechanism; 
Figure 5 is a section of the furnace corre 

Sponding to Figure 1, and taken on line 5-5 of 
Figure 6, but having a modified form of convey 
ing mechanism; and 

Figure 6 is a view from the right of Figure 5. 
Referring to the drawing, there is shown a 

furnace having an elongated heating chamber 
2 through which the work W, shown herein as 
cylindrical billets, is passed. The furnace may 
be provided with a second chamber 3 in which 
work is preheated, and is shown herein with 
such a chamber located directly above the cham 
ber 2. The furnace may be either a single elon 
gated chamber or may consist of a number of 
units placed end to end. Work is moved through 
the preheating chamber by means of conveyor 
rolls 4 mounted on shafts 5 that extend through 
the sidewalls of the chamber and which are Sup 
ported in suitable bearings. These shafts may 
be either perpendicular to the line of travel of 
the billets or at a slight angle to the perpen 
dicular. In the latter case, the skewed rollers 
will cause the work to be rotated around its axis 
as it is being advanced through the preheating   
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chamber. In Some cases this is desirable since 
the work can often be more evenly heated 
around its periphery if it is rotated as it is paSS 
ing through the furnace. 
The furnace is constructed of refractory 

material 7 in accordance With usual furnace 
practice, which refractory is backed up by sheet 
metal work 8. The entire furnace is rigidly 
held in position and supported by structural 
steel members 9. It will be seen that the heat 
ing chamber 2 is shaped. So that it closely Sur 
rounds the Work being heated and is provided on 
each side with a row of burner blocks if that are 
directed toward the work. Each of these burner 
blocks forms a part of a burner of the type dis 
closed in the application of A. A. Furczyk, Serial 
No. 56,616, filed on October 26, 1948, now Patent 
No. 2,561,793 issued July 24, 1951. These burners 
are of the radiant type and are provided with 
cup-shaped depressions 2 into which the end of 
a distributor 3 extends. A suitable mixture of 
gas and a combustion Supporting gas are Sup 
plied through the distributor and from which 
they are discharged in a substantially radial di 
rection into the cup. The fuel mixture is ignited 
as it leaves the distributor and burns within the 
cup to heat the same to - incandescence. i he 
burnel's are so designed that complete combus 
tion takes place within the cup So that fame will 
not impinge upon the work. Radiant heat is di 
rected from the incandescent cups 2 toward the 
work, and this heat is augmented by convection 
heat produced by the hot products of combustion 
which circulate around the work in a highly 
turbulent condition. Some of the hot products 
of combustion are discharged through entrance 
and exit openings 4 at the ends of the furnace 
chamber 2. Most of the hot products of con 
bustion, however, are discharged through the 
openings 6 into the preheat chamber 3 in order 
to preheat the work moving through that chain 
ber. 
The openings 4 at the end of the furnace are 

of a diameter Smaller than the diameter of the 
furnace chamber and slightly larger than the 
maximum diameter of the billets that are to be 
heated. These openings may well be faced with 
a water-cooled jacket 5 that will serve to protect 
the ends of the furnace from the action of the 
hot products of combustion which are blasted 
through this opening. It is noted that the roof 
of the preheating chamber 3 is formed of slabs 

which can be removed to give access to this 
chamber and, through the openings 6, to the 
chamber 2. It is also noted that the floor of the 
chamber 2 is provided with a plurality of open 
ings 2 through which the work forwarding cr 
conveyor mechanism shown generally at 22 may 
extend into the furnace chamber. This con 
veyor mechanism is used to move the work axially 
through the heating chamber 2 and is of a novel 
construction. The conveyor mechanism will now 
be described. 
The mechanism for moving the work through 

the heating chamber of the furnace includes a 
plurality of upstanding members 23 made of 
heat resisting alloy and each of which has a cap 
24 On the upper end thereof upon which Work is 
Supported. It will be seen that these members 
extend from below the furnace and into chamber 
2 through the openings 2 in the bottom of the 
chamber. The openings 2 need be only large 
enough to receive the members, which are set at 
an angle of approximately 15° to the vertical as 
shown in Figures 1 and 4. The members, how 
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4. 
ever, are substantially vertical in a direction at 
right angles to the length of the furnace cham 
ber as shown in Figure 2. From an inspection of 
Figure 3 it will be seen that the members 23 are 
placed in two parallel rows through the furnace 
chamber and that the menbers of each row are 
staggered with respect to the members in the 
other row. The members 23 can be spaced at 
any necessary interval. On a furnace designed 
to handle billets of a minimum of six feet in 
length the members will be spaced on two foot, 
ten inch centers so that each billet will at all 
times be supported on at least four of the men 
bers, two in each row. 
Each of the members 23 projects from and is 

mounted for rotation in a gear box 25 taking 
the form of a housing that is in turn Supported on 
structural members 26 below the furnace. Re 
ferring to Figure 4 it will be seen that the lower 
end of member 23 is provided with a flange 2 
that rests against a flange 28 attached to a hollow 
shaft 29 and is axially aligned with the Shaft. 
The flange 28 is preferably welded to the shaft 29 
but may also be maintained against rotation 
with respect thereto by a Suitable key Such as 
that shown at 3 in the drawing. The member 
23 is held in position on the shaft by means of a 
split collar 32, each half of which surrounds the 
member and is attached by bolts 33 to flange 28. 
In order to prevent relative rotation between the 
member and its driving shaft, keys 34 are 
fastened by set screws 35 to the halves of the 
collar. These keys are received in suitable key 
ways that are formed in the lower end of mem 
ber 23 just above the flange 27. A skirt 36 is 
attached to the periphery of the flange 28 by 
means of suitable screws 3. This skirt acts to 
protect the supporting parts for member 23 and 
to prevent any possibility of scale or dirt which 
may fall through the opening 2 of the furnace 
from getting into the driving mechanism for the 
supporting member. The upper end of shaft 
29 is reduced as shown at 38 in the drawing to 
receive the lower end of member 23 and to guide 
the same into place as it is being lowered into 
position through the openings 6 and 2 of the 
furnace. 
Shaft 29 is guided at its upper end in the hous 

ing 25 of the gear box by means of a bearing 39 
that is protected from above by a cap 4. This 
cap is attached to the housing by bolts 42. It is 
noted that the shaft 29 has oil seal rings 43 
between it and the cap. These rings protect the 
shaft from dust that may otherwise get into the 
housing, and also act to retain oil that is sprayed 
into the housing and Over the bearing 39. The 
lower end of the shaft 29 is guided by and the 
end thrust of the shaft is taken up by a bearing 
44 that is placed on a reduced portion 45 of the 
shaft. This bearing is held in place on the shaft 
by a sleeve 45 that is thieaded on the lower re 
duced end of the shaft, with the upper end of 
the sleeve engaging the inner-race of the bearing 
to hold the same against the shoulder formed on 
the shaft where the reduced portion 45 termi 
nates. The lower end of the housing through 
which the shaft extends is closed by an annular 
plate 48 which is held in position by bolts 49. 
During the operation of the device oil for lubri 

cating the bearings and the driving gears to be 
described is forced into the upper part of the 
housing at 58 with the lower portion of the hous 
ing inciuding the cap 48, forming a sump into 
which the oil can be collected for recirculation. 
To this end the sleeve 63 has a downwardly ex 
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tending portion which serves somewhat to pre 
vent oil from flowing between the plate 48 and 
the shaft. In addition, there is provided an oil 
seal 5 in the lower face of the plate 48 to prevent 
any OSS of oil. 
The drive for each of the members 23 in each 

of the units is obtained from a driving shaft 5i 
that extends through the housing in the direction 
of the furnace chamber. This shaft is jour 
nailed in bearings 52 and 53 on each side of the 
housing and is provided on each end with a 
coupling 54 that can be connected to similar 
shafts in the adjacent units. A suitable motor 
is provided to drive the shafts so that all of the 
members 23 throughout the length of the furnace 
are driven at the same speed. The arrangement 
is such that shaft 5f has a helical gear 55 on it 
which meshes with and drives two gears 56, one 
of which is on each of the shafts 29. The gear 
56 is keyed to shaft 29, and is held in position 
axially of the shaft 29 by a sleeve 57 which ex 
tends between the gear and the upper bearing 39 
and a sleeve 58 which extends between the gear 
and the lower bearing 4. These sleeves not Only 
serve to locate the gear 56 on the shaft 29, but 
also to absorb the thrust of the gear and transfer 
it to the bearing. It will be seen that the tWO 
gears 56 and shafts 29 in each unit will be driven 
in opposite directions. This means that the 
members 23 in one roW, in Figure 3 for example, 
will be rotated clockwise while the members 23 
in the other row will be rotated counterclockwise. 
Therefore, a billet resting as shown in Figure 2 
partially on members in both rows will be moved 
axially through the furnace. 
Since the cap 2 and the upper end of the 

member 23 extend into the furnace and are sub 
jected to the heat thereof, it is advisable to Water 
cool these parts. For this purpose the lower end 
of shaft 29 has a rotary union 59 fastened to it. 
The union is provided with an inlet pipe 6 
through which a suitable coolant may be supplied 
thereto and an outlet pipe 62. This outlet pipe 
is connected in the union. With a pipe 63 that 
extends axially of the shaft 29 to the upper 
end thereof where it is held in concentric rela 
tion with shaft 29 by a spider 64. Threaded into 
the upper end of the spider is a pipe 55 forming 
a continuation of pipe 63 that extends to the 
upper end of the ninenber 23 as is shown in the 
dra Wing. Therefore, as the coolant, which is 
usually water, is introduced through the inlet 6, 
it will flow upwardly in shaft 29 and member 23 
into the cap 24. From here the water will fiow 
back through pipes 65 and 63 to the outlet pipe 
62. The amount of cooling that is obtained will 
depend both upon the volume of Water supplied 
through the member as well as the height of the 
pipe 65. The nearer this pipe is to the inside 
Surface of the cap 24 the more the latter Will be 
cooled. 

Referring to Figure 1 of the drawing it will be 
Seen that each opening 6 between chambers 2 
and 3 is So Spaced that it is in axial alignment 
with a member 23 of adjacent conveyor units. 
In a SSenbling or dis-assembling these members 
With respect to the rest of the apparatus, the top 

of the chamber 3 will be removed. Thereafter 
the skirt 36 and the split ring 32 will be removed 
from the shaft 2. A suitable tool can then be 
inserted through an opening 6 to withdraw one 
of the members 23 from the furnace. This pro 
cedure can be followed with comparative ease 
when it is necessary to repair the conveying 
mechanism for any reason. After the members 
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23 have been removed it is, of course, easy enough 
to disconnect the couplings 54 and withdraw the 
housing 25 for repair or replacement. The Con 
struction described herein is such that repair and 
replacement of the various supporting means 
can be rapidly accomplished with a minimum of 
disruption of the entire system. 
In an installation using furnaces of the type 

disclosed herein, the furnace can be made as a 
single elongated structure, but it is usually made 
in sections or units that are axially aligned with 
each other. Individual sections are desirable 
since one furnace section and a conveying mech 
anism associated therewith may be replaced When 
the furnace section needs repair or relining, as it 
Will from time to time, without the necessity of 
shutting down the entire line. 
In the operation of a furnace System of the 

type described herein it is necessary that the 
billets being heated be at least as long as the 
distance between three adjacent Supporting men 
bers 23 that are in the same side of the furnace 
chamber. The minimum length of the billets 
handled will be dependent upon design prob 
lems, and Will generally be in the neighborhood 
of six feet. The maximum length of billets 
handled, however, would depend entirely upon 
mill practice. The billets to be heated are placed 
by some suitable lifting mechanism in axial 
alignment with the preheating chamber 3 and 
are moved through that chamber by the rollers 
4. During this process they are heated by the 
products of combustion coming through the Open 
ings S from chamber 2. Thereafter the billets 
are moved to a lower iewel until they are aligned 
with the supporting members 23 in the furnace 
chamber 2. The billets are moved by these Sup 
porting members through the furnace chamber 
2 where they are brought to the desired ten 
perature. It will be seen that each billet is Sup 
ported by at least two of the caps 24 on each 
side of a vertical line through the center thereof 
as indicated in Figure 2. As the caps are rotated 
in opposite directions they Will act upon the billet 
and move it axially through the furnace cham 
ber. 

In view of the fact that the members 23 are 
set at an angle to the vertical in the direction 
of movement of the billet, the billet will also be 
given a rotating movement around its axis. This 
can be readily understood because of the vec 
tors involved in the support of the billet at its 
point of contact with the caps 24. The construc 
tion shown herein permits the handling of an 
extremely heavy billet With a mininum of appa 
ratus in the furnace itself. Furthermore, since 
the billet is being in oved axially and is being ro 
tated while it is noved, and since the billet is Only 
supported at any one time at a plurality of points 
On its surface, the billet will be evenly heated 
throughout its length without the possibility of 
cold spots or streaks being formed thereon. The 
present construction reduces engagement of the 
handling mechanism against the billet to an ab 
solute minimum. In the embodiment of the in 
Veintion described above the Supporting members 
23 are fixed at an angle of about 15 to the ver 
tical. This will produce a revolution of 13 di 
ameter billet around its axis in 12.7 feet of linear 
travel. 

In Scre cases it may be desirable to have the 
members 23 Set at a different angle so that a 
billet, perhaps of a Smaller diameter, will be ro 
tated in a greater or shorter distance of linear 
travel. . . A construction by means of Which the 
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supporting members 23 can be adjusted angularly 
is disclosed in Figures 5 and 6 of the drawing. In 
this case the supporting members are mounted 
in bearings in a manner similar to that described 
above. Here, however, each of the Supporting 
members and its bearing structure is placed in 
an individual housing which is rotatable 
around an axis formed by a driving shaft for 
each pair of supporting members. This difive 
shaft is indicated at 72 and has a worn 3 On it 
meshing with worm gears 4 that are keyed to 
the hollow shafts 29 upon which members 23 are 
mounted. Each of the housings is fastened in its 
adjusted angular position to a center plate i5 
that is mounted on the supporting structure 26. 
The housings are fastened to this plate by means 
of bolts 6 which extend through ears 7 on the 
housing. The plate 5 can be provided with 
holes, or it can be provided with slots through 
which the bolts extend so that the housing can 
be adjusted to any angular position. Within its 
limits of travel. Each housing is also provided 
with a downwardly extending arcuate flange 8 
that rests upon a track or shoulder 9 forming 
a part of the center plate 5. The center of the 
radius of curvature of the tracks are at the Shaft 
2 so that the housings will be supported on the 

tracks in any of their adjusted positions. 
Referring to Figure 6, it will be seen that the 

shaft, 2 extends from one side of the housing 
and has a bevel gear 8 on its end Which meshes 
With a bevel gear 82 on a drive shaft 83. This 
drive shaft extends parallel to the furnace and is 
supported for rotation in bearings that are 
mounted on structure 64 which is attached to 
the furnace supporting foundations. The shaft 
83 will be driven by a notor at ainy Suitable 
speed so that all of the supporting members 23 
will be driven at the same speed to forward the 
work through the furnace at the desired rate. 

Since the supporting members 23 are adjusta 
ble through an angle it is necessary to have Open 
ings 85 in the bottom of the furnace that are 
long enough to permit the full adjustment of the 
supporting members. These openings will per 
mit an undesirably large Volune of air to be 
drawn in through the bottom of the furnace, 
Therefore, plates 86 having an opening in then 
through which the supporting members extend 
are provided at the bottom of the furnace to 
cover the openings 35. The plates 85 can be 
mounted in any suitable fashion so that they 
are slidable along the bottom of the furnace to 
cover the openings 85 in any adjusted position 
of the members 23. 
the members 23 will vary in height Somewhat 
with respect to the bottom of the furnace as 
they are adjusted to various angular positions. 
This variation, however, is not sufficient to change 
the height of the billet with respect to the burn 
ers enough to have any effect on the heating Of 
the billet. 
This embodiinent of the invention operates in 

exactly the same nanner as the above-described 
embodiment with the addition that the rotation 
of the billets during the time that they are 
being heated can be adjusted fron Zero When 
members 23 are vertical to a, in axinuin. When 
members 23 are at their greatest angual pOSition 
With respect, to the vertical. in inost cases the 
angle of the members 23 with respect to the 
vertical will only be adjusted once for a given 
Size and composition of billetS that are being 
heated. This adjustment Will not be changed 
unless the size of the billet being heated is 
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changed or unless its analysis requires that it 
be rotated at a different speed. The proper Speed 
of rotation or angle of adjustment of the men 
be's 23 can best be determined empirically. 
From the above description it will be seen that 

I have provided a conveying mechanism to move 
a billet through a furnace while it is being heated, 
Which mechanism contacts the billet at a mini 
mum area of its surface so that Substantially the 
entire billet, is at all times exposed to the heat 
of the furnace. In addition to the above, the 
construction of the nechanism is Such that ex 
tremely heavy billets can be handled rapidly and 
With ease to forward the Work continuously 
through the furnace while it is being heated, and 
from the furnace to a point of use Such as, for 
example, a piercing mill. 
While in accordance with the provisions of the . 

statutes, I have illustrated and described the 
best form of embodiment of my invention noW 
known to me it will be apparent to those skilled 
in the art that changes may be made in the form 
of the apparatus disclosed without departing 
from the Spirit and Scope of the invention, as 
set forth in the appended claims, and that in 
Some cases certain features of my invention may 
be used to advantage without a corresponding 
use of othel' featureS. 
What is claimed is: 

. Apparatus for heating elongated Work Con 
prising a furnace having an elongated, hori 
zontally disposed chamber therein, a plurality of 
burners in the walls of Said chamber to Supply 
heat to the work, said furnace having in the 
bottom thereof a plurality of openings extending 
into said chamber, said openings being staggered 
with respect to each other lengthwise of the 
chamber, work supporting and conveying mem 
bers extending through said openingS With an 
end of each member in said chamber, the Work 
resting upon the ends of Said members, and 
ineans to rotate Said members around their axes 
to advance the work through said chamber. 

2. In apparatus for heating elongated Work, 
the combination of a furnace having an elon 
gated, horizontally disposed furnace chamber, 
said furnace being provided with a plurality of 
parallel rows of openings in the bottom of Said 
chamber, a supporting member extending 
through each opening into the chamber with the 
ends of said members terminating adjacent to 
the floor of Said chamber, the work being heated 
in Said chamber resting on Said members, and 
means to rotate the members extending through 
each row of openings in opposite directions to 
advance the Work through Said chamber. 

3. The combination of claim 2 in Which Said 
members extend at an angle to the Vertical in 
the direction of chanbe length. 

4. The combination of claim 2 including means 
to support said members, and means to adjust 
said supporting means through an angle in the 
direction of chamber length. 

5. Apparatus for heating elongated Work com 
prising in coimbination a furnace having an elon 
gated chamber through which the Work is to 
be moved, a plurality of burners located in the 
was of Said chamber to Supply heat to the Work, 
Said furnace being provided With a plurality of 
openings in the botton thereof extending into 
the bottom of Said chamber and Spaced along 
the length thereof, elongated Supporting mem 
bei's extending through Said Openings into Said 
chamber, the work resting on the ends of said 
members, and means to rotate said members. 
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6. The combination of claim 5 including struc- ... . REFERENCES C TED 
ture forming a second elongated furnace cham- The following references are of record in the 
ber above said first chamber, said structure being file of this patent: 
provided With openings between said chambers 
whereby products of combustion from the burners 5 UNITED STATES PATENTs 
in the first chamber can flow to the second to Number Name Date 
heat work therein, and means to convey Work 1467,236 Lavaud ------------ Sept. 4, 1923 
through Said Second chamber. 5604,292 Lee ---------------- Oct. 26, 1926 

7. The combination of claim 6 in which the 7,434 Sammis ------------ Nov. 8, 1932 
8 204 Bidle -------------- Apr. 21, 1936 

means forming a removable roof therefor, and POStleWaite -------- Apr. 23, 1940 
in which the openings between said two cham- Hall ------------- --- Apr. 1, 1941 
bers are in axial alignment with the Supporting Wilson et al. -------- Oct. 20, 1943 
members. 
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