
Dec. 16, 1952 M. MORGAN 2,621,914 
APPARATUS FOR COILING HOT METAL RODS 

Filed Feb. 7, 1950 5 Sheets-Sheet l 

INVENTOR, 

MYLEs Mor GAN 

a-, -f, 63-4--S 
A T To RNEY 

  



Dec. 16, 1952 M. MORGAN 2,621,914 
APPARATUS FOR COILING HOT METAL RODS 

Filed Feb. 7, 1950 5 Sheets-Sheet 2 

INVENTOR. 

MYLES Mor GAN 

At t or NEY 

  



621,914 2, M. MORGAN 

APPARATUS FOR COILING HOT METAL RODS 

Dec. 16, 1952 

5 Sheets-Sheet 3 Filed Feb. 7, 1950 

§ /7 ºŽN=<?<<<<<<<<<<N ZZZ 

INVENTOR. 

TO RNEY AT 

  

  

  

  

  

  

  

  



Dec. 16, 1952 M. MORGAN 2,621,914 
APPARATUS FOR COILING HOT METAL RODS 

Fied Feb. 7, 1950 5 Sheets-Sheet 4 

YZZ s 

25, 
it ? 6 

NN A5 
ON £1. R By 

2 

2 
(4 Asia % N 

aza 

N 71; it 2. 
t r 

NYN77 V 

XX 

AP -' v ON s 

r 

INVENTOR. 

NYLES MORGAN 

At To RNEY 

O Tes area 

  

  

  

  

  

  

  

  

  

  

  



M. MORGAN 

APPARATUS FOR COILING HOT METAL RODS 

Dec. 16, 1952 2,621,914 

5 Sheets-Sheet 5 Filed Feb. 7, 1950 

| | | | | | 

INVENTOR. 

MYLEs MORGAN 
RY 

Attorney 

  



Patented Dec. 16, 1952 2,621,914 

UNITED STATES PATENT OFFICE 
2,621,914 

APPARATUS FOR COLNG HOTETAL, iOS 

Myles Mforgan, Worcester, Mass., assignor to Mor 
gan Construction Company, Worcester, Mass., 
a corporation of Massachusetts 

Application February 7, 1950, Seria No. 142,908 
(C. 266-6) 6 Clairns. 

1. 
This invention relates to the treatment of hot 

metal rods, and more particularly to apparatus 
Whereby hot rods delivered by a rolling mill may 
be coiled into bundles and at the same time be 
rapidly reduced in temperature. 

It is a common practice in this art to coil the 
red hot rods which leave the rolling mill into 
annular bundles Which are transferred to a con 
veyor. The bundles are allowed to cool as they 
are carried along by the conveyor. During the 
appreciable time required for such cooling, the 
bundles are fully exposed to the atmosphere. 
As a result considerable scale forms on the rods, 
and this Scale has to be removed by means of 
acid treatment before the rods can be drawn 
into wire. When the rods are made of high 
carbon Steel, slow cooling is particularly unde 
Sirable Since it results in decarburization of the 
Steel. 

It is accordingly one object of the invention 
to provide apparatus for cooling hot metal rods 
With Such rapidity as to minimize the formation 
of Scale thereon. 

It is a further object of the invention to pro 
vide a Simple and inexpensive apparatus which 
Will coil hot metal rod into annular bundles and 
at the same time cool the rod so rapidly as to 
aVoid appreciable Scale formation. 
With these and other objects in view, as will 

be apparent to those skilled in the art, the in 
Vention resides in the combination of parts set 
forth in the specification and covered by the 
claims appended hereto. 

In accordance With the invention a hot, metal 
rod is formed into an annular bundle having 
loosely intermingled convolutions so that the 
bundle is permeable, and while the bundle is be 
ing formed a stream of relatively cool air is 
caused to flow therethrough. Preferably the 
bundle is formed about an upright axis, and the 
air flows upwardly through the central opening 
in the bundle and thence downwardly through 
the bundle itself. The preferred form of ap 
paratuS comprises an upright cylindrical wall 
Surrounding a coaxial hollow central drum, with 
a perforated horizontal wall between these parts, 
to provide an annular trough. Means is pro 
Vided to form convolutions of the hot rod Suc 
cessively Within this trough, and While this is 
taking place a stream of cool air is directed up 
Wardly through the central drum and thence 
dOWinWardly through the bundle. In order that 
a completed bundle may be pushed horizontally 
out of the apparatus, a portion of the cylindrical 
wall forms a gate which can be opened, and the 
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ter of the bundle. 
Referring to the drawings illustrating One en 

bodiment of the invention and in which like ref 
erence numerals indicate like parts, 

Fig. 1 is an elevation of a real and an associated 
rod bundle conveyor, the reel parts being in the 
positions required for forming a bundle; 

Fig. 2 is a view similar to Fig. 1, but with the 
reel parts in the positions required for discharg 
ing a bundle; 

Fig. 3 is a Section taken. Substantially on the 
line 3-3 of Fig. 1; 

Fig. 4 is a section taken Substantially on the 
line 4-4 of Fig. 3, but with the reel parts in the 
positions required for discharging a bundle; and 

Fig. 5 is a Section taken Substantially on the 
line 5-5 of Fig. 1. 

In the drawings there is shown a reel 0 ar 
raged to form hot metal rod into annular 
bundles and to discharge Such bundles on to a 
conveyor of Well-known construction. This 
Conveyor conprises a horizontal top plate 2 
having two longitudinally extending parallel slots 
4 in its upper surface (Figs. 4 and 5). Two 

parallel endless chains 5 travel beneath the re 
Spective slots and carry dogs 6 which project 
upWardly through the slots. The dogs on the 
respective chains are arranged in laterally 
aligned pairs, so that each pair of dogs may 
engage an annular rod bundle B and push it 
along the plate 2. 
The particular reel illustrated is of the gen 

eral type known in the art as a “laying' reel, 
Such reels being arranged to receive a longitudi 
nally traveling hot metal rod and to bend the 
rod into a Series of Superimposed and loosely 
intermixed Stationary generally circular con 
Volutions which form an annular bundle. This 
reel comprises a hollow base structure 8 located 
at One side of the conveyor ?o and supporting 
a horizontal plate 9, the top of this plate being 
Substantially flush with the top of the conveyor 
plate 2. Above the plate 9 there are provided 
two upright wall members 2 and 2, each curved 
horizontally in Substantially a semi-circular arc, 
the two members jointly forming a complete 
Cylindrical Wall as shown in Fig. 5. The rear 
Wall inenber 2 is suitably fastened in a fixed 
position to the plate 9 therebeneath, whereas 
the front wall member 2 forms a gate which 
may be raised above the plate 9, as will be ex 
plained hereinafter, to permit discharge of a 
completed rod bundle from the reel to the con 
Weyor. A hollow cylindrical drum 23 is mounted 
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within the cylindrical wall formed by the mem." 
bers 29-2 and coaxial therewith, the drun 
being somewhat smaller in diameter than the 
said wall to provide an annular trough 24 (Fig. 
3) therebetween having a portion of the plate 
19 as its bottom wall. This portion of the plate 
9 is provided with openings 25 extending there 

through. The plate S is also formed With a 
central circular opening 26 very slightly exceed 
ing the drum 23 in diameter so that the drun 
may be drawn downwardiy theirethrough to per 
mit discharge of a rod bundle, as Will be described 
hereinafter. The drum is provided at its upper 
end with a horizontal wall having Openings 
28 extending therethrough. 
On the top of the wall member 29 there is 

mounted a frusto-conical cap or closure 30 which 
in turn supports a gear box 3 from which the 
tapered lower end of a vertical rotatable shaft 32 
extends downwardly toward the drun 23 and co 
axial therewith. This gear box is of the usual 
construction employed in laying reels, and it 
contains suitable bevel gearing connecting an 
electric motor 34 to the shaft 32 to drive the 
same. The usual revoluble coiler or guide 35 
is secured to the lower end of the shaft 32 by a 
wedge 36, and the usual vertical guide pipe 3 
enters the top of the gear box 3: in alignment 
with the shaft 32. These parts are so construct 
ed and arranged, in accordance with Well-known 
practice, that a hot metal rod may travel doWn 
wardly through the pipe 37 and the gear box 3, 
and the revolving coiler 35 will lay the rod in the 
annular trough 24 in the form of Superimposed 
generally circular convolutions. These convolu 
tions will be so loosely intermingled as to provide 
a permeable annular bundle. 
The invention includes means to bring about 

a flow of relatively cool air through the bundle 
While it is being formed, thereby cooling the bun 
dle with comparative rapidity and avoiding 
excessive scale formation on the rod. For this 
purpose the hollow base structure f8 is shaped 
to provide a plenum chamber 39 which commu 
nicates directly with the open lower end of the 
drum 23, and further to provide an annular 
chamber 40 located beneath the plate 9 and 
communicating directly with the openings 25 
therein. As shown in Fig. 3, a fan 4 is arranged 
to blow air through a duct 42 leading to an Open 
ing 44 in one wall of the plenun chamber 39, 
this duct having a damper 45 therein. A sec 
ond duct 46 is connected to an opening : in 
one Wall of the annular chamber 9. These 
parts are so constructed and arranged that while 
a bundle is being formed the fan 4. Will blow 
air through the duct 42 and the opening 44 into 
the chamber 39. This air will flow upWardly 
through the drum 23 and the revolving coiler 35. 
The air will thereupon be diverted by the cap 3 
and compelled to flow downwardly through the 
bundle and the openings 25 into the annular 
chamber 49, and thence outwardly through the 
opening 47 into the duct 46. By flowing in con 
tact with the hot rod and absorbing heat there 
from the air will become heated. The duct 45 
may serve to conduct the hot air out of the build 
ing in warm weather, whereas in cold weather 
this air may aid in heating the building if de 
sired. 
In order to permit stripping of a completed 

bundle from the reel, mechanism is provided EO 
lower the drum 23 to bring its upper end Substan 
tially flush with the Surrounding plate 9, as 
shown in Fig. 4. For this purpose a Substantial 

O 

2 5 

3 5 

4) 

4. 3 

60 

75 

4. 
ly horizontal bar 49 extends diametrically acroSS 
the lower end of the drum, and from the central 
portion of this bar two horizontally Spaced verti 
cal struts 50 (Fig. 3) extend downwardly to a low 
er horizontal bar 5. The end portions of the low 
er bar 5 are provided with circular openingS 52, 
and the upper bar 49 is provided with two circular 
openings 53 which are vertically aligned with the 
respective openings 52. Two vertical pipes 55 
extend through the openings 52 and 53 to guide 
the drun 23 as it is moved upWardly or dOWn 
wardly, the lower ends of these pipes being 
mounted in pipe flanges 56 secured to the bot 
tom wall of the chamber 39. Several thin rings 
57 surround the lower portions of the pipes 55 to 
serve as abutments limiting down Ward move 
ment of the bar 5. By removing or adding 
rings, the abutments can be adjusted. For ac 
tuation of the drum 23 there is provided a dou 
ble-acting hydraulic motor or cylinder 59 (Fig. 
1) having a reciprocable piston rod 60 which is 
connected by a link 6 to the lower end of a lever 
62, this lever being keyed to one end of a horizOn 
tal shaft 63 which is rotatably mounted in the 
rear portion of the base structure 8 and extends 
through the plenum chamber 39 in a direction 
parallel with the conveyor . As shown in Fig. 
4, the rear end of an arm 65 is keyed to the Shaft 
63 Within the chamber 39, and the front end of 
this arm extends between the struts 50 and car 
ries a transverse pin 66 from which two links 6 
depend. The lower ends of these links are pro 
vided with slots 68 through Which a tranSVerse 
pin 69 extends, the ends of this pin being sup 
ported in the struts 50. When the arm 65 is 
lowered as shown in Fig. 4, the slots 68 will per 
mit the bar 5 to rest upon the abutment rings 
5T. 
The motor 59 serves not only to actuate the 

drum 23 but also to raise and lower the Semi 
circular gate 2 which forms the front wall of 
the annular trough 24. For this purpose, two 
pins project from opposite sides of the upper 
portion of the gate 2?, and two pins 72 project 
from opposite sides of the lower portion of the 
gate, the pins 2 being directly beneath the corre 
sponding pins 7 f. The upper pins 7 engage 
slots 3 in the front ends of two airns 5 located 
On opposite Sides of the reel, the rear ends of these 
arms being pivotally connected to the rear por 
tion of the cap 30 by pins 76. The lower pins 72 
engage slots 77 in the front ends of two arms 78 
located on opposite Sides of the reel, the rear 
ends of these arms being connected to the rear 
portion of the rear wall member 20 by pins 79. 
The slots 73 and 77 are inclined downwardly and 
forwardly. The front portion of each upper arm 
73 is connected to the corresponding lower arm 
3 therebeneath by a vertical link 8. The pins 
9 are located directly beneath the pins 76, and 
the vertical Spacing of these pins is the same as 
the Vertical spacing of the pins 7-12. On the 
fear end of each lower arm 78 there is provided 
a rearwardly and downwardly extending alm 83 
Which is connected by a link 84 to the upper end 
Of an arm 85. The arms 85 are keyed to the 
corresponding ends of the shaft 63, and the arm 
85 adjacent the lever 62 may conveniently be 
formed integral therewith. These various parts 
are SO constructed and arranged that as the no 
tOr 59 turns the shaft 63 in a clockwise direction 
from the position shown in Fig. 1 to that shown 
in Fig. 2 (as required to lower the central drum 
23 of the reel) the arms 75 and 78 will raise the 
gate 2. When the gate is in its lowermest po 
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sition as shown in Fig. 1, the slots 73 and 77 
permit the gate to rest upon the plate 9 there 
beneath and yet hold it closely against the ad 
jacent portions of the wall member 20. As the 
arms 75 and 78 start to move upwardly, the slots 
73 and 77, because of their inclination, Will move 
the gate slightly forwardly and out of contact 
with the wall member 20 before raising the gate. 
Once the gate 2? has been raised, and the drum 

23 has been lowered simultaneously, the Com 
pleted and cooled bundle B can be pushed for 
wardly beneath the raised gate on to the con 
veyor ff. This may be accomplished by means 
of two laterally spaced parallel horizontal push 
er rods 87 of well-known construction which ex 
tend at right angles with the conveyor and 
are slidable through slots 88 in the stationary 
wall member 20. These rods may be actuated in 
known manner by means of upright arms 89 
connected to the rear ends of the rods. 
The operation of the invention will now be 

apparent to those skilled in the art. With the 
drum 23 raised and the gate 2 lowered, the reel 
f Q will be in condition to receive a hot metal rod 
which Will travel downwardly through the pipe 
37. The revolving guide 35 will lay the rod in 
generally circular superimposed convolutions 
within the trough 24 to form an annular bundle. 
With the damper 45 open the fan 4 will blow 
relatively cool air through the duct 42 into the 
chamber 39, thence upwardly through the drum 
23 and the openings 28 in its upper wall, thence 
outwardly and downwardly through the bundle 
as it is being formed, and thence downwardly 
through the openings 25 into the annular chan 
ber 40 and outwardly through the duct 46. Thus 
a considerable cooling of the bundle Will take 
place during its formation. Upon completion of 
the bundle, the motor 59 will be energized to turn 
the shaft 63 as required to lower the arm 65 and 
the drum 23, while at the same time raising the 
arms 75 and 8 with the gate 2. The pusher rods 
8 may then be actuated to push the bundle for 
wardly on to the conveyor as indicated in Fig. 
4. If desired, the damper 45 can be closed dur 
ing the discharge of the bundle to stop the air 
flow, although this may not always be considered 
necessary. Upon withdrawal of the pusher rods 
87, and energization of the motor 59 to raise the 
drum 23 and lower the gate 2, the reel Will be 
ready to receive and coil another rod. 
By cooling the rod promptly and rapidly 

while it is being formed into a bundle, the inven 
tion greatly reduces scale formation on the rod; 
hence less acid is required for cleaning the 
bundles, and the loss in weight of the bundle is 
less. In the case of high carbon steel, decarburi 
zation is avoided. Since the bundles reach the 
conveyor if at a lower temperature, they may 
be transferred soon thereafter to the usual hook 
carrier without danger of distortion, hence the 
conveyor may be appreciably shorter than Would 
otherwise be required. 

Having thus described my invention, what I 
claim as new and desire to secure by Letters 
Patent is: 
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6 
1. Apparatus for treating a hot metal rod come 

prising a Substantially cylindrical wall with its 
axis upright, a central hollow drum coaxial with 
the Wall and somewhat smaller in diameter, a 
cover plate above the cylindrical wall to close 
the space surrounded by said wall, a perforated 
horizontal Wall extending between the cylindrical 
wall and the drum and spaced downwardly from 
the top of the drum, a perforated top wall on 
the drum, a rotatable laying head coaxial with 
the drum and located directly above the same, 
the laying head being arranged to bend the rod 
into a Series of generally circular convolutions 
which are Superimposed and loosely intermingled 
to form a permeable annular bundle within the 
annular space defined by the cylindrical wall 
and the drum, and means to produce a stream of 
air which flows upwardly through the drum and 
downwardly through the bundle and the perfo 
rated horizontal wall While the bundle is being 
formed. 

2. Apparatus as set forth in claim 1, in which 
the cylindrical wall is formed in part by a mov 
able gate, and which further includes means to 
open the gate, and means to withdraw the drum 
from the center of the bundle so that the bundle 
can be removed in a generally horizontal direc 
tion. 

3. Apparatus as set forth in claim 2, in which 
the cylindrical wall is divided approximately 
along an axial plane into tWO portions one of 
which forms a gate, the gate being movable up 
wardly to an open position, and the drum being 
movable downwardly to withdraw it from the 
center of the bundle. 

4. Apparatus as set forth in claim 3, in which 
means is provided to push a completed bundle 
OutWardly beneath the raised gate. 

5. Apparatus as set forth in claim 4, in which 
a single motor Serves both to raise the gate and 
to lower the drum. 

6. Apparatus as set forth in claim 1, in which 
an annular chamber is provided beneath the 
perforated horizontal wall in position to receive 
air which flows downwardly through the perfo 
rations therein. 

MYLES MORGAN. 
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