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1. 

The invention relates generally to furnaces and 
more particularly to apparatus for threading 
Strip material and the like through a continuous 
furnace such as, for example, a furnace con 
structed and operated for the continuous bright 
annealing of strip steel and the like. 
Continuous furnaces are used by various steel 

producers and fabricators for continuously bright 
annealing stainless steel strip. Such furnace.in 
Stallations normally include a muffle type heat 
ing chamber, an entrance vestibule and a cooling 
tunnel. The chambers of the entrance vestibule, 
heating furnace and cooling tunnel are main 
tained filled with a special atmosphere devoid of 
Oxygen. So that the strip surfaces are maintained 
bright during the annealing operation. Some 
times baffle members are interposed between the 
entrance vestibule and heating furnace, and the 
heating furnace and cooling tunnel. Such a fur 
nace is generally disclosed in the Frank T. Cope 
application, Serial No. 37,205, filed July 6, 1948. 
For various reasons the over-all length of such 

a furnace installation, that is of the entrance 
vestibule, heating furnace and cooling tunnel, is 
becoming longer and longer in new installations. 
The continuous annealing of strip metal in 

such a furnace requires a first strip length to 
be threaded through the furnace, and Succeeding 
strip lengths then are joined, end to end, to en 
able continuous operation. Sometimes a number 
of strip strands are passed side by side through 
Such a continuous annealing furnace. Wery fre 
quently the strip material being treated is stain 
less Steel and of extremely light gauge. Such 
strip material sometimes breaks in being passed 
continuously through the annealing furnace. 
This requires rethreading the furnace. 

Early continuous bright annealing furnace in 
stallations were relatively short in length, and the 
difficulty of threading a strip through Such a fur 
nace was not serious. However as furnace in 
stallations of this type have become increasingly 
longer, it has become increasingly more difficult 
to thread a strip therethrough. 
Warious means have been proposed and used for 

threading strips through such furnaces but such 
means have either been complete failures or con 
pletely unsatisfactory. In Some instances, a lead 
nember has been shot through the furnace with 
a projectile. Nevertheless, such an expedient 
cannot be used where the furnace installation 
includes baffle meinbers having relatively small 
communicating slots or openings between succes 
Sive chambers. 

In another instance a trough has been pros 
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muffle and a jointed rod with a hook dragging the 
threading strip was intended to be pushed along 
the trough. Unfortunately, the section of the 
muffle in the heating chamber would warp so that 
the trough section attached thereto. Would move 
out of alignment with trough sections in the en 
trance vestibule and cooling tunnel sufficiently 
that it was impossible to push the jointed thread 
ing rod along the trough throughout the length of 
the installation. 

Because of these difficulties, when a strip has 
broken during furnace operation, in certain in 
stances it has been necessary to shut down and 
cool the furnace, and then to send a man through 
the various chambers of the installation dragging 
a lead strip therethrough. 
Thus a serious and unsolved problem exists in 

the art which is becoming more aggravated as 
furnace lengths are increased. These difficulties 
and the unsolved problem cause undesirable in 
terruptions in the continuous processing of strip 
steel and Seriously hamper efficient operation. 

Accordingly it is a primary object of the pres 
ent invention to provide a new strip threading 
apparatus for a continuous strip treating furnace 
Such as a bright annealing furnace. 

Furthermore, it is an object of the present in 
vention to eliminate difficulties heretofore en 
countered in threading a strip to be treated 
through a continuous strip treating furnace in 
Stallation, 
Also it is an object of the present invention to 

provide a new strip threading apparatus for a 
furnace for continuously bright annealing light 
gauge stainless steel strip having a muffle type 
heating chamber provided at one end With an 
entrance vestibule and at the other end with a 
cooling tunnel. . . . 

Moreover, it is an object of the present inven 
tion to provide a new strip threading apparatus 
for a continuous furnace including a continuous 
threading tube extending throughout the length 
of the furnace installation through which a bob 
bin is confined and passed to drag a strip at 
tached to the bobbin through the furnace. 

Likewise, it is an object of the present inven 
tion to provide a new strip threading apparatus 
for a continuous furnace having a strip threadir 
ing tube extending throughout the length of the 
furnace, in which the strip threading tube may 
be moved from time to time, endwise, to mini 
mize warpage distortion of the threading tube due 
to extended heating thereof at relatively high 
temperatures. 
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Furthermore, it is an object of the present in 
vention to provide a new strip threading appa 
ratus for a continuous furnace having a strip 
threading tube extending entirely therethrough, 
through which tube a bobbin is passed to drag a 
strip for threading the furnace, in which the 
threading tube is constructed and arranged SO 
that passage of the bobbin therethrough cannot 
be blocked because of normal tube Warpage, Or 
the accumulation in the threading tube of dirt, 
scale and other foreign material, and in Which 
the bobbin and tube are constructed so that the 
bobbin cleans the threading tube in passing there 
through. 

Also, it is an object of the present invention to 
provide a new strip threading apparatus for a 
continuous furnace including a threading tube 
and a bobbin movable therethrough, in which the 
bobbin has a member extending to a location 
exterior of the tube for securing the Strip to be 
threaded to the bobbin, and in which means is 
provided for preventing the bobbin from getting 
out of the tube or “jumping the track.' 

Moreover, it is an object of the present inven 
tion to provide a new strip threading apparatus 
for a continuous furnace utilizing a threading 
tube extending through the furnace muffle and 
mounting means for the tube, which present 
minimum resistance to the uniform exterior heat 
ing of the muffle. 

Also, it is an object of the present invention 
to provide a new strip threading apparatus for 
a continuous furnace, including a threading tube 
extending entirely through all of the Successive 
chambers of the furnace installation and to the 
exterior thereof at either end of the installation, 
in which the threading tube is constructed SO 
that the ends thereof may be Sealed against gas 
leakage from the furnace interior through the 
tube to the external atmosphere. 

Furthermore, it is an object of the present in 
vention to provide a new method of threading 
strip material and the like through a continuous 
furnace. 

Finally, it is an object of the present invention 
to provide a new apparatus for threading Strip 
material and the like through a continuous full 
nace, particularly a furnace for bright annealing 
light gauge stainless steel strip, Which is eX 
tremely easy to construct and Operate, which is : 
effective and fool-proof in use, Which enables 
the ready threading of a strip through a Very 
long furnace installation without shutting down 
or cooling the furnace, which overcones the fore 
going prior art difficulties, which Solves long 
standing problems in the art, and which obtains 
the many new results and advantages herein 
Set forth. 
These and other objects and advantages ap 

parent to those skilled in the art from the foll 
lowing description and claims may be obtained, 
the Stated results achieved, and the described 
difficulties overcome, by the processes, methods, 
steps, procedures, discoveries, principles, appa 
ratus, combinations, partS, Sub-combinations and 
elements which comprise the present invention, 
the nature of Which is set forth in the following 
general statement, a preferred embodiment of 
Which-illustrative of the best mode in which 
applicants have contemplated applying the prin 
ciples-is set forth in the following description, 
and Which are particularly and distinctly pointed 
out and set forth in the appended claims form 
ing part hereof. 
The nature of the present improvements in 
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4. 
apparatus for threading Strip material and the 
like through a continuous furnace may be stated 
in general terms as preferably including, in a 
muffle type furnace having a preferably metal 
retort heating chamber therein with baffles at 
either end of the heating chamber and having 
an entry chamber ahead of the heating chamber 
and a cooling tunnel beyond the heating cham 
ber, and also having a special atmosphere devoid 
of oxygen maintained in said entry, heating and 
cooling chambers; a series of threading tube Sup 
port members located within and along the 
muffle tube throughout the entry, heating and 
cooling chambers, a preferably cylindrical 
threading tube having a slot extending length 
wise of the tube Substantially throughout the 
length thereof located in and extending continu 
ously throughout the length of the entry, heat 
ing and cooling chambers and movably Supported 
by said support, members, a bobbin located and 
confined in the tube and movable lengthwise 
thereof, means on said bobbin extending through 
said slot to the exterior of the tube for attach 
ing thereto the end of a strip to be threaded 
through the furnace, means for moving the bob 
bin in either direction through the tube, Said 
last-mentioned means extending beyond the 
ends of the tube for manipulation, and means for 
Sealing the bobbin-moving means at the ends 
of the tube to prevent leakage of furnace at 
noSphere through the tube to the exterior of the 
furnace. 
By way of example, a preferred embodiment of 

the improved strip threading apparatus is illus 
trated in the accompanying drawingS forming 
part hereof wherein: 
Figure 1 is a diagrammatic side elevation, With 

parts broken away, of a furnaca installation 
equipped with the improved strip threading ap 
paratus of the present invention; 

Fig. 2 is an enlarged longitudinal section of 
the entry chamber and a portion of the heating 
chamber of the apparatus illustrated in Fig. 1; 

Fig. 3 is a fragmentary Section looking in the 
direction of the arrows 3-3, Fig. 1, 

Fig. 4 is an enlarged fragmentary sectional 
view taken as on lines 4-4, FigS. 2 and 6, illus 
trating the construction of the improved thread 
ing tube, bobbin, and tube Support members of 
the present invention; 

Fig. 5 is a fragmentary top plan Sectional VieW 
of the parts shown in Fig. 4, looking in the di 
rection of the arrows 5-5, Fig. 4; 

Fig. 6 is a fragmentary side elevation view of 
certain of the parts ShoWn in FigS. 4 and 5, 

Fig. 7 is a fragmentary section of the entrance 
end of the improved threading tube showing the 
gas Seal therefor; and 

Fig. 8 is an enlarged perspective view of the 
bobbin. Used in the improved Strip threading ap 
paratUS. 

Similar numerals refer to Similar parts 
throughout the various figures of the dra WingS. 
A continuous furnace for bright-annealing 

stainless steel strip and the like is generally in 
dicated at and includes a muffle-type heating 
furnace 2, an entrance vestibule 3 and a cooling 
tunnel é. The equipment, may have an over-all 
length of as much as one hundred feet Or more. 
The entrance vestibule 3 preferably includes in 
ner tubular preferably circular metal walls 5 and 
outer spaced Walls , forming a, compartment 
which may be maintained filled with Water or 
other cooling liquid introduced through pipe 8 
and which may overflow at 9 to drain . 
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The entry end of entrance vestibule 3 is closed 
by a door plate having a narrow slot opening 
f2 therein, through which a strip S, Such as stain 
less steel strip, being treated may be passed. Pref 
erably felt sealing means 3 are mounted on the 
door plate f l having upper and lower felt Strips 
engaging the upper and lower surfaces of the 
strip S so as to effectively seal the opening 2 and 
prevent the entry of atmospheric air into cham 
ber 4 formed by inner vertibule wall 5. 
An entrance support 5 including roll 6, pref 

erably formed of asbestos cloth discS, is provided 
ahead of entrance vestibule opening 2, the Strip 
S passing over or being Supported by roll 6 as 
it passes into the bright-annealing apparatus. 

Referring more particularly to Fig. 2, the Inuf 
file-type furnace 2 preferably comprises a circuial 
shell f suitably reinforced and Supported by 
structural steel members 8 and 9. On the floor 
20. The furnace is preferably lined with suitable 
insulating refractory material 2 to provide a cir 
cular heating chamber 22 within which is located 
a horizontally-extending preferably circular or 
tubular metal retort furnace muffle 23, preferably 
formed of heatresisting alloy metal, Such as 
nickel-chrome-iron. Muffle 23 is provided With 
flanged ends 24 and 25 which may be connected 
in any usual gas-tight manner, respectively, with 
the entrance vestibule 3 and the cooling tunnel 
4. A chamber 26 is formed in the interior of the 
muffle tube 23 wherein the strip S is heated. 
Suitable openings 2 may be provided in the re 

fractory walls 2 of the furnace 2 to serve as 
flues or to receive therinocouples and other regu 
lating and control equipment, not shCWin. 
The heating chamber 22, Surrounding the muf 

fle 23, is heated by a number of fuel burners 28 
which preferably are gas burnerS, although any 
suitable type of fuel may be used. The gas, or 
other fuel, and air for combustion, may be Sup 
pied by any usual suitable equipment, not shown. 
A baffle member 29 is located. Within muffle tube 

23 near each end thereof, and each baffle men 
ber 29 is preferably formed with a slotted open 
ing 38 thereihrough, through which the strip S 
may be passed. 
The cooling tunnel or duct A is formed with 

inner cylindrical metal shell walls 3 and Spaced 
outer walls 32 supported in a suitable Inanner 
as at 33 or floor 28. A chamber is thus formed 
between the Walls 3 and 32 Which is maintained 
filled with cooling liquid, such as Water, intro 
duced and drained from the chamber in a mari 
ner similar to the introduction and drainage of 
cooling water in chamber 7 of entrance vesti- 5: 
bule 3. 

Strip support means generally indicated at 34 
are located at spaced intervals. Within the en 
trance vestibule 3, a portion of muffle 23 and 
along cooling tunnel 4. The strip support means 
34 may be of the construction illustrated in Fig. 
2 comprising bracket, or pedestal members 35 hav 
ing trough-like portions 36 at the top thereof in 
which rods 3 are received. Alternately, if de 
Sired, as illustrated in Fig. 3 Which ShoWS he first 
roll beyond the muffle chamber 26 in cooling tun 
nel 4, Strip-supporting rolls 38 may be journalled 
for ready rotation in suitable, preferably self 
aligning bearings 39 on the pedestal support G. 
Where rods 3 are used, they may be, and pref 
erably are, formed of graphite. If oils are used, 
they must be light in Weight, and must be pro 
vided With Smoothly-finished Surfaces and with 
proper bearings for extremely easy rotation. 

In accordance With the present invention a con 
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S 
tinuous threading tube 4 is mounted within and 
extends throughout the length of the entrance 
vestibule 3, the heating furnace 2 and the cool 
ing tunnel 4, the baffle openings 30 being Shaped 
at one end to permit the tube 4 to extend 
through the baffles from chamber to chamber. 
The threading tube 4 is preferably cylindrical 
and is formed at its top with a slot 42 extending 
lengthwise Substantially throughout the length of 
the tube 4f. The slot 42 terminates at 43 short of 
the ends of the tube 4 as illustrated in Fig. 7 
for a purpose to be later described. Holes 44 are 
provided at spaced intervals in the bottom of 
the tube 4 for permitting dirt or other foreign 
material to be cleared from the interior of the 
tube. 
Support members generally indicated at 5 are 

located at spaced intervals within the vestibule 
Wall 5, the muffle wall 23 and the cooling tunnel 
wall 3 for mounting the threading tube 4. Each 
support or carrier member 45 (Figs. 4, 5 and 6) 
is provided with a mounting plate or flange 46, a 
generally L-shaped bracket portion 4 termi 
nating in an upright finger 48, and a curved sad 
dle flange 49 extending longitudinally of the tube 

f from each side of the bracket portion AI. 
The mounting plates 46 of the support members 
45 are rigidly Secured or mounted in any desired 
manner. On Walls 5, 23 and 3. This may be ac 
complished by the use of pins 50 extending 
through plate 46 and wall 23 (Fig. 4), the ex 
tended end of each pin 5 being welded at 5 to 
the exterior of the Wall 23. 
The Spacing between support members 45 is 

Sufficiently close to avoid sagging of the tube 4. 
When heated. The saddle flanges 49 provide an 
extended surface support for the tube it so as 
to distribute the load and reduce the possibility 
of distorting the bottom wall of the tube 4 
where. Supported, while the tube is subjected 
to continued heating. 
A bearing strip 52 is welded at 53 to the top 

of the tube 4f adjacent the slot 42 and extends 
throughout the length of the tube 4. A similar 
Strip 54 is welded at 55 to the top of the tube 
adjacent the other side of slot 42. These strips 
52 and 54 are preferably located in coplanar rela 
tion and form outturned flanges adjacent the 
edges of slot 42. The flange strip 52 rests on the 
top of the finger 43 of each support member 45 
SO as to prevent rotation of tube if in a clock 
Wise direction (Fig. 4). Any tendency of the 
tube A to rotate in a counterclockwise direction 
is prevented by the strip fiange 54 striking the 
mounting flanges 45 of support members 45. 
Thus, the strip flanges 52 and 54 in cooperation 
With the Support members 45 hold the tube 4 
in Such position that the slot 42 therein is al 
Ways at the top of the tube. 

HOWever, the tube 4 is free to be moved end 
Wise by sliding on saddle fanges 49. This now 
able mounting of tube 4 is important in order 
that the tube can be shifted endwise from time 
to time to compensate for any sag which may 
tend to develop in the tube incident to extended 
exposure to heating at high temperatures. 
When the slot 42 is located at the top of the 
tube, any sag in the tube that may develop will 
have a tendency to close the slot A2, but this is 
prevented by the presence of the strip flanges 52 
and 54 which strengthen and Stiffer the tube 
walls adjacent the slot 42. 

Also in accordance with the present invention, 
a bobbin member generally indicated at 53 (Fig. 
8) is mounted for movement to and fro within 
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the threading tube 4. The bobbin 56 is elon 
gated and preferably generally cylindrical in 
form, and has a diameter somewhat Smalier than 
the interior diameter of the threading tube 4 
as well shown in Fig. 4. A notch 5 is formed 
in the central portion of bobbin member 56 and 
one leg 58 of an L-shaped bracket 59 is fixedly 
mounted on the reduced central portion 6 of 
the bobbin member 56. 
When the bobbin 56 is located in the thread 

ing tube 4 (Fig. 4) the leg 58 of L-shaped bracket 
59 extends substantially vertically upwardly 
through tube slot 42, and the other leg 6 of 
the bracket 59 projects substantially horizontal 
ly toward the interior of the chambers formed 
by walls 5, 23 and 34. An aperture 62, or other 
means, is provided at the end of bracket leg 6 
for connection to the leading end of a strip 
to be threaded through the furnace. 
The ends 63 of the bobbin member 55 are 

preferably formed with sharp corners 64 so that 
as the bobbin is moved to and fro along thread 
ing tube 4 i, the bobbin ends will dislodge Or 
scrape dirt and other foreign material Which 
may form in, or become lodged in, threading tube 
4. As such material is scraped by the bobbin, 
it falls from the threading tube through the holes 
44 provided therein. 

Longitudinal apertures 55 are also formed in 
the end portions of the bobbin member 56 through 
which the ends 66 of a cable 67 may be paSSed, 
the cable ends being welded or otherwise Secured 
as at 68 to the bobbin member (Fig. 5). The 
cable 6: extends andlessly from the rear end of 
the bobbin (Figs. 1 and 2) along threading tube 
4 to the exterior of the furnace, around pulleys 
69 and C at the entrance end of the furnace , 
beneath the installation to the exit end of the 
cooling tunnel, around pulleys and 2 into 
the cooling tunnel, and back to the front end 
of the bobbin 56, to provide endleSS means fol' 
moving the bobbin 56 back and forth within 
threading tube is . Any usual tensioning device 
may be provided to take up slack in cable 6, Such 
as by mounting pulley on a counterweighted 
bell-crank 3. The cable 67 may be moved by 
pulling on the same by hand, or by providing 
cranks on any of pulleys 69, 70, and 72, or by 
providing power means for mechanically mov 
ing the cable. 
Although the pushing and pulling means for 

passing the bobbin 56 back and forth within 
threading tube a has been illustrated as being a 
flexible cable 6, it is understood that the mem 
ber 67 may be a solid wire member or a flat wire 
member. In case a fiat wire member is used, its 
stiffness may be such that only one end of the 
flat Wire need be attached to the bobbin member 
56 and the other end thereof can be Wound on a 
reel at the exterior of one end of the furnace. 
Unreeling the reel will push the bobbin fron one 
end of the furnace to the other, and winding up 
the reel will pull the bobbin from the other end of 
the furnace to the One. 
The cable or other pulling means 67, the bobbin 

56, the threading tube 4 and strip members 52 
and 54 thereon, and the support members 5 
are all made of a heat-resisting alloy metal, Such 
as the material from which the furnace muffle 23 
is formed. 
As previously indicated, the slot 42 (Fig. 7) 

terminates short of the ends of the threading tube 
4 so that the special atmosphere within the fur 
nace chambers will not leak out of the furnace 
and so that atmospheric air cannot leak into the 
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8 
furnace. A stuffing box. 74 is provided Within 
each end of the threading tube 4 surrounding 
the cable 67 passing therethrough. Another 
stuffing box 75 is mounted in the door plate of 
the entrance vestibule around the end of thread 
ing tube 4 f. This permits the tube 4 to be 
moved endwise from time to time to compensate 
for sag. Stuffing boxes 74 and 75 likewise prevent 
gas or air leakage into or out of the furnace 
chambers. 
The improved strip threading apparatus may be 

used in the following manner: 
In initially threading the furnace installation 

or in event of breakage of a strip being treated 
in the furnace, that portion of bobbin conveyor 
cable 6 in the furnace is moved to the left (Fig. 
2) until the bobbin 56 is located in the threading 
tube 4 within the entrance vestibule 3. The en 
trance vestibule door i? may be opened and the 
leading end of a new strip or of a pilot strip 
to be threaded through the furnace is attached 
at 62 to the bobbin bracket 59. The bobbin con 
veyor 67 is then moved in the direction of the 
arrow in Fig. 2 along the threading tube thus 
dragging the leading edge of the Strip being 
threaded, as shown in Fig. 2, through the in 
stallation until the bobbin 56 reaches the exit 
end of the cooling tunnel 4. At this time, a door 
at the end of cooling tunnel 4 may be opened and 
the leading edge of the strip S detached from 
the bobbin and pulled outside of the cooling tun 
nel, when operation of the furnace for continu 
ously treating strip material may be commenced 
or resumed. 
At this time, the bobbin 56 may be pulled back 

to a location within the entrance vestibule if de 
sired, and the bobbin 56 may be moved back and 
forth through the threading tube 4 at intervals 
in order to clear the threading tube of dirt. Simi 
larly, the threading tube itself may be moved end 
wise from time to time to compensate for any Sag 
Which may develop. 
In accordance with the present invention, the 

improved Strip threading Construction has a 
number of advantageous features. The construc 
tion of the bobbin member 56 and the threading 
tube 4 is such that the bobbin is confined in and 
cannot accidentally get out of the threading 
tube or, in other words, “jump the track.' Be 
cause of the tubular construction of the thread 
ing tube 4 , the complementary cross-sectional 
shape of the bobbin of smaller size, and the con 
nection of the bobbin with a flexible conveyor 
member, the bobbin can move in a path having 
Some curvature, in other Words, through Warped 
portions of the threading tube. This is impor 
tant because Warpage of the threading tube 4 
may occur incident to continued and extended 
exposure to heating at high temperatures. Fur 
ther, this advantage is present regardless of the 
manner or direction in which Warpage may occur 
since the bobbin, in being relatively short, can 
go around Warp curves in any direction. 
Although the bobbin itself is confined within 

the threading tube 4 so that it can always be 
moved to and fro therein, nevertheless, the 
bracket member 59 extends through the slot 42 to 
the exterior of the threading tube 4 and to a 
point Within the furnace chambers So that a strip 
or other member to be threaded through the fur 
nace can be attached thereto. Also, as indicated, 
passage of the bobbin along the threading tube 
4 cleans the passage therein and permits through 
passage of the bobbin at all times without block 
age. 
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In addition, as previously described, the 
threading tube Ai is constructed in such a man 
ner, by the provision of the continuous flange 
members 52 and 53, that the slot 42 cannot be 
come narrowed or closed which would prevent 
movement of the bobbin bracket 59 along slot 42. 

Furthermore, the bobbin construction permits 
a threading tube of a preferably round or cyline. 
drical shape to be used, and such a tube presents 
a minimum resistance to the uniform retort 
heating of the muffle chamber within muffle 23 
from the exterior firing chamber 22 of furnace 2. 

Accordingly, the present invention provides a 
findamentally new and different apparatus and 
procedure for threading a strip through the ex 
teiided passages of an elongated continuous strip 
tireating furnace installation particularly of the 
bright annealing type; eliminates difficulties 
heretofore encountered in threading a strip 
through such a furnace; provides for threading 
Stieh furnace Without shutting down or cooling 
the furnace; provides a construction which may 
be operated and used irrespective of the occur 
rerice of minor Warpage distortion of the thread 
ing apparatus incident to extended exposure to 
heating at high temperatures; provides a con 
striction utilizing a threading tube and bobbin 
which are self-cleaning in operation, in which 
the passage of the bobbin cannot be blocked, and 
in which the bobbin cannot be removed from 
the threading tube; provides a construction which 
presents inimum resistance to uniform exterior 
heating of the furnace muffle; and overcomes 
prior art difficulties, solves long-standing prob 
lenis, and obtains the many new results and ad 
Wantages set forth. 

In the foregoing description, certain terms have 
been used for brevity, clearness and understand 
ing; but no unnecessary limitations are to be im 
plied thiefefrom beyond the requirements of the 
prior art, because such terms are utilized for 
descriptive purposes herein and not for the pur 
pose of limitation and are intended to be broadly 
construed. 

Moreover, the description of the inprovements 
is by Way of example, and the Scope of the pres 
ent invention is not limited to the exact details 
Set forth. 

Having now described the features, discoveries 
and principles of the invention, the operation and 
procedures carried out, the arrangements and 
rew apparatus; and the advantageous, new and 
useful results obtained thereby; the new and use 
ful processes, methods, steps, procedures, discov. 
eries, principles, apparatus, combinations, parts, 
Sub-combinations and elements, and mechanical 
equivalents obvious to those skilled in the art are 
set forth in the appended claims. 
We cairn: 
1. Apparatus for threading a strip through a 

continuous heating furnace including, walls 
forming an elongated tubular treatment cham 
ber through which a strip to be treated is con 
tinuously passed, Support members mounted at 
Spaced intervals in said chamber, a threading 
tube mounted on Said support members within 
and extending longitudinally through said tubul 
lar chamber, a bobbin confined for novement in 
Said tube having a portion extending to the ex-. 
terior of the tube engageable within the tubular 
chamber With a Strip to be threaded there 
through, and means for moving the bobbin in 
either direction through said tube. 

2. Apparatus for threading a strip through a 

0 

O 
continuous heating furnace including, walls 
forfiring a pluiality of elongated conimunicating 
tubular treatment chambers through which a 
stirip to be treated is continuously. passed, support 
neinbers inorited at spaced intervals in Said 
gianabers, a threading tube mounted on said Sup 
pdit members within and extending continuous 
ly 1origitudirially through said tubular chambers, 
a bobbin confined for movement in said tube hav 
ing a portion extending to the exterior of the 
tuba engageable within the tubular chamber With 
a strip to be threaded therethrough, and means 
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for moving the bobbin in either directioii through 
said tube. 

3. Apparatus for threading a Strip through a 
continuouis heating furnace including, Walls 
forning an eniongated tubular treatment cham 
be through which a strip to be treated is con 
tinuously passed, support riembers mounted at { 
spaced intervals in said chamber, a threading 
tube hiounted on said support members within 
and extending longitudinally through said tubu 
lar chamber, there being a slot formed in the tube 
extending Substantially throughout the length of 
the tube, a bobbin confined for movement in said 
tube, a member mounted on said bobbin extend 
ing through said slot having a portion exterior of 
the tuba engageable within the tibular chambei. 
with a strip to be threaded therethrough, and 
i.earis for moving the bobbin in either direction 
thirough said tube. 

4. Apparatus for threading a strip through a 
continuous heating furnace including, walls 
forming an elongated tubular treatment chamber 
through which a strip to be treated is continuous 
ly paSSed, support memberS mounted at spaced 
intervals in said chamber, a threading tube ex 
tending longitudinally through said chamber 
longitudinally movably Supported Within said 
tubular chamber on said Support members, means 
for preventing rotation of said tube on said sup 
port, members, a bobbin confined for movement in 
said tube having a portion extending to the ex 
terior of the tube engageable within the tubular 
chamber with a strip to be threaded therethrough, 
and means for moving the bobbin in either direc 
tion through said tube, whereby the tube may be 
moved endwise at intervals to compensate for sag. 

5. Apparatus for threading a strip through a 
continuous heating furnace including, walls 
forming an elongated treatment chamber 
through which a strip to be treated is continu 
ously passed, Support members mounted at spaced 
intervals in said chamber, a threading tube ex 
tending longitudinally through said chamber sup 
ported on said Support members, outturned flange 
means extending lengthwise of said tube at the 
top thereof engageable With said support mem 
bers to prevent rotation of the tube, a bobbin con 
fined for movement in Said tube having a por 
tion extending to the exterior of the tube en 
gageable with a strip to be threaded, and means 
for moving the bobbin in either direction through 
Said tube. 

6. Apparatus for threading a strip through a 
continuous heating furnace including, walls 
forming an elongated treatment chamber 
through which a strip to be treated is continu 
Ously paSSed, Support members mounted at 
Spaced intervals in said chamber, a threading 
tube mounted on Said support members extend 
ing longitudinally through said chamber, there 
being a slot formed in the top of the tube ex 
tending Substantially throughout the length of 
the tube, outturned flange means extending 
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longitudinally the tube adjacent the edges of the 
slot, a bobbin confined for movement in said tube, 
a member mounted on the bobbin extending 
through said slot having a portion exterior of the 
tube engageable with a strip to be threaded, and 
means for moving the bobbin in either direction 
through said tube, whereby said flange means 
stiffens the tube walls to prevent closure of the 
slot by tube warpage. 

7. Apparatus for threading a strip through a 
continuous heating furnace including, Walls 
forming an elongated treatment chamber 
through which a strip to be treated is continu 
ously passed; support members mounted at 
spaced intervals in said chamber; each support 
member including a mounting plate, a bracket 
member terminating in an upright finger, and 
saddle flange means extending from each side 
of the bracket member; a threading tube extend 
ing longitudinally through said chamber Sup 
ported on said saddle flange means, there being a 
slot formed in the top of the tube extending Sub 
stantially throughout the length of the tube, 
outturned flange means extending longitudinally 
of the tube at the top thereof at either side of 
said slot engageable with said mounting plates 
and upright fingers, a bobbin confined for move 
ment in said tube, a member mounted on the 
bobbin extending through said slot having a por 
tion exterior of the tube engageable With the strip 
to be threaded, and means for moving the bobbin 
in either direction through said tube; whereby 
the tube may be moved endwise at intervals to 
compensate for sag, whereby the tube flange 
means prevent rotation of the tube and hold the 
tube in such position that the slot is alWayS at 
the top of the tube, and whereby the tube flange 
means stiffen the tube walls to prevent closure 
of the slot by tube Warpage. 

8. Apparatus for threading a strip through a ! : 
continuous heating furnace including, walls form 
ing an elongated treatment chamber through 
which a strip to be treated is continuously passed, 
support members mounted at spaced intervals in 
said chamber; each support member including a 
mounting plate, a generally L-shaped bracket 
portion terminating in an upright finger, and 
a curved saddle flange on the bracket portion; a 
cylindrical threading tube extending longitudi 
nally through said chamber supported on the 
curved saddle flanges of Said Support members, 
outturned flange means on the tube engageable 
with the support members to prevent rotation of 
the tube, an elongated cylindrical bobbin con 
fined for movement in said tube having a smaller 
diameter than the interior diameter of the tube, 

0. 

3:) 

45 

50 

55 

12 
a member mounted on the bobbin extending to 
the exterior of the tube engageable with a strip 
to be threaded, and means for moving the bobbin 
in either direction through said tube. 

9. Apparatus for threading a strip through a 
continuous heating furnace including, walls 
forming an elongated treatment chamber 
through which a strip to be treated is continu 
ously passed, support members mounted at 
spaced intervals in said chamber, a threading 
tube mounted on said support members extend 
ing longitudinally through said chamber, there 
being a series of apertures formed in the bottom 
of said tube, an elongated bobbin confined for 
movement in said tube, the ends of the bobbin 
being provided with sharp corners, a member 
mounted on the bobbin and extending to the 
exterior of the tube engageable with the strip 
to be threaded, and means for moving the bobbin 
in either direction through said tube, whereby 
when the bobbin is moved through the tube the 
sharp end edges thereof clear foreign matter 
from within the tube through said apertures. 

10. Apparatus for threading a strip through a 
continuous heating furnace including, walls 
forming an elongated tubular treatment chamber 
through which a strip to be treated is continu 
ously passed, support members mounted at 
spaced intervals in said chamber, each Support 
member having a curved saddle portion extend 
ing longitudinally of the chamber, a threading 
tube extending longitudinally through Said 
chamber longitudinally movably Supported on 
said longitudinally extending saddle portions, a 
bobbin confined for movement in Said tube hav. 
ing a portion extending to the exterior of the tube 
engageable Within the tubular chamber with a 
strip to be threaded therethrough, and means 
for moving the bobbin in either direction through 
said tube, whereby the tube may be moved end 
Wise at intervals to compensate for sag. 

FRANK. T. COPE. 
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