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22 Claims. 
This invention relates to new and useful in 

provements in rolling mills, particularly to roll 
ing mills for rolling strips of flat metal which can 
be wound or coiled on spools or reels to facilitate handling. 
An object of the invention is to provide a means 

for handling the metal in heavy coils to and from 
the rolling mill with a minimum of manual effort. 
Another object is to provide a means whereby 

the metal may be handled in an expeditious 
manner and whereby the metal is protected from 
damage both on its edges and surface during 
the necessary, handling. 
A further object is to provide an arrangement 

whereby a comparatively large number of coils of 
metal of a given gauge can be passed in Succes 
sion through a rolling mill with a given Setting, 
and after passing through the rolls can be stored 
and handled in such a way that after all the coils 
have been passed through the rolls the rolls can 
be reset and the coils again passed through in 
succession, and so on until all the metal of the 
coils has been brought to the desired gauge. 
The invention also comprehends certain im 

provements in the means and method disclosed in 
my prior application Serial Number 540,301, filed 
May 27, 1931. o 
The method and apparatus of the invention 

are of particular value in connection with four 
high and similar rolling mills in which the metal 
can be passed through the mill repeatedly with 
out intermediate annealing and cleaning opera 
tions, and it is also of Special value when rolling 
metal the coils of which are of a weight beyond 
the ability of a man to lift and carry. 
Other objects and advantages will become ap 

parent from a consideration of the following de 
tailed description taken in connection with the 
accompanying drawings wherein a satisfactory 
embodiment of the invention is shown. However, 
it will be understood that the invention is not 
limited to the details disclosed but includes all 
Such variations and modifications as fall within 
the spirit of the invention and the scope of the 
appended claims. 
In the accompanying drawings. I have shown 

the invention as used in connection with a four high rolling mill, although obviously it is not 
limited to use with this type of mill but may 
be used with any type of rolling mill. 
In the drawings: ... " 
Fig. 1 is a top plan view showing somewhat dia 

grammatically the present arrangement of de 
vices in connection with a rolling mill; 

Fig. 2 is an elevational view looking from the 

(C. 80-32) 

left in Fig. 1, the view being on a somewhat en 
larged scale, and the near portion of the founda 
tion being Omitted; 

Fig. 3 is a plan view on an enlarged scale show 
ing that end portion of the layout at the rear of 
the rolls of the mill, certain parts being broken . 
away; 

Fig. 4 is a detailed sectional view taken Sub 
stantially along the line 4-4 of Fig. 3; 

Fig. 5 is a view similar to Fig. 2 but on a larger 
Scale and giving greater detail; 

Fig. 6 is a longitudinal Sectional view taken sub 
stantially along the line 6-6 of Fig. 1; 

Fig. 7 is a longitudinal view taken substantially 
along the line 7-7 of Fig. 1; 

Fig. 8 is a top plan view of the winding mecha 
nism, the view showing the roll housings in 
Section; , 

Figs. 9 and 10 are side and front elevational 
views respectively showing a spool or reel having 
the strip of metal coiled thereon; 

Fig. 11 is a vertical sectional view through the 
rolls and a portion of the transfer coil mechanism 
indicating the coiling mechanism in elevation; 

Fig. 12 is a top plan view of a transfer car or 
means used at the rear or outlet side of the roll ing mill; 

Fig. 13 is a side elevational View showing the 
Car; 

Fig. 14 is an end view showing the car on its 
tracks and the broken lines suggesting the dump 
ing or unloading position of the car; 

Fig. 15 is a top plan view showing the transfer 
car used at the front of the mill, a part of an 
associated mechanism being shown; ? 

Fig. 16 is a side elevational view of the de vice of Fig. 15; 
Fig. 17 is an end view thereof, the device being 

shown in place on its tracks; 
Fig. 18 is a detail sectional view taken substan 

tially along the line 18-18 of Fig. 16; 
Fig. 19 is a top plan view of the transfer car 

and its operating means used for shifting loaded 
spools from one conveyor to another and for sup 
porting a loaded spool in position to have the 
metal thereon fed to a winder; 

Fig. 20 is a side elevational view of the car 
and its operating means of Fig. 19; and 

Fig. 21 is an end elevational view thereof look ing from the left in Fig. 20. 
The method and operation of rolling the metal 

according to this invention comprises: 
1st. Winding the metal on heavy spools or 

reels as it leaves the rolling mill; 
2nd. Removing the loaded spool from the wind 
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2 
ing block or shaft to a storage means or con 
VeyOr; a.Indi. ? 

3rd. Receiving an empty Spool from a storage 
means and placing it. On the Winding drum. 
These operations all take place at the back or 

delivery side of the mill. 
4th. Unwinding the metal from a spool or reel 

rotatably mounted on a transfer car and feed 
ing the metal to the mill as the metal is un 
Wound; 

5th. Then moving the transfer car to place the 
empty Spool in a storage means; and 

6th. Receiving a loaded spool from a storage 
means and transferring it to the proper position 
in front of the rolls. 
These latter operations take place on the front 

or receiving side of the rolls. 
The invention also comprehends the transfer of 

loaded Spools or reels from One storage means to 
another by means of a transfer car and the utiliza 
tion of Said transfer car to rotatably support a, reel 
While the metal thereon is transferred to a Wind 
er after said metal has been passed for the last 
time through the mill and has been reduced to the 
desired gauge. 

Referring in detail to the drawings, a rolling 
mill is indicated at 22 and as shown is a four 
high mill having relatively large backing rolls 
23 for the relatively small working rolls 24 suit 
ably mounted in bearings in housings 25 includ 
ing columns or uprights 26. The work rolls are 
driven from any Suitable source of power, not 
ShoWn. 

to the rear of the rolls is a, winding drum 2 
driven from the roll shaft of the roll driving mech 
anism by any Suitable means Such for example as 
a chain drive indicated diagrammatically at 28 
in Fig. 8 operating through a friction clutch 29. 
The drum 2 is adapted to carry a ree or spool 
30 on which the metal is wound. The drum 27 
is driven by a shaft 3 arranged to drive the spool 
30 at a, somewhat higher surface speed than the 
Surface speed of the working rolls So as to hold 
the metal straight and taut and to wind it tight 
ly on the spool, the clutch 29 being adapted to 
slip to compensate for this higher surface speed. 

A. brake mechanisma 32 gay k3e provided tio 
stop rotation of the shaft 3i and the loaded spooi 
after the shaft is disconnected from the drive 
by releasing a clutch 33, so that after a spool is 
filled or loaded a minimum of time is lost in 
bringing it to rest so that it can be removed from 
the winding drun. The winding knechanism and 
the means for removing a loaded spool from the 
Winding drum 27 and placing an empty spool 
thereon will later be more fully described. Here, 
however, it is pointed out that the spoo 30 in 
cludes side fianges 34 which flanges serve to guide 
the metal as it is being wound onto the spool and 
Serve also to protect the edges and surface of the 
metal as the coils are shifted or transferred. 
To One side of the inil is a storage aeans 35 

for loaded spools or reels, this storage means 
comprising a relatively long endless conveyor. 
This conveyor may be of the standard type and 
may Comprise Substantially Sei-circular slats 
35a, secured to the links of a flexible chain. 
These slats form between then transverse chan 
nels in which the rins of the fanges of the spools 
rest So that they can be carried forvard. År 
ranged parallel. With the conveyor or storage 
means 35 and between it and the Knil is a relia 
tively short storage means 36 for empty spools, 
this empty Spool storage means being in the form 
of a pair of spaced tracks on which the flanges 
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34 of the Spools 30 engage. Rearwardly and in 
alignment with the storage means 36 and parallel 
With the storage means 35 is a second endless 
conveyor storage means 37 for loaded spools, this 
storage conveyor being of the same construction 
as the Conveyor 35 and comprising the Substan 
tially Semi-circular slats 37a to support the 
Spools. 
Operating in the rear or at the delivery side 

Of the rolling mill 22 is a spool transfer means 
generally designated 38 and this means is adapted 

80 

85 
to remove a loaded spool from the block or drum 
27 and transfer it to a position in alignment with 
the storage conveyor 35 and to then be shifted 
to receive an empty Spool from the empty spool 
storage means 36 and carry it to and place it on 
the drum. It Will be understood that the loaded 
Spool is discharged from the transfer means at 
the Storage conveyor 35 and that an empty spool 
is rolled onto the transfer means at the empty 
Storage means 36. 

Referring particularly to Fig. 11, it will be seen 
that the Winding and blocking mechanism com 
prises the block or drum 27 mounted on the shaft 
31 (Fig. 8) and driven as above described. This 
drum 27 is provided in its surface with a plurality 
of grooves or keyways 39 to receive a key or 
Similar driving means 40 on the inner Surface of 
the reel or Spool. 30. In the present instance, the 
members 40 are shouldered studis riveted to the 
body of the reel SO as to project inwardly from 
the inner Surface thereof and extend into One 
of the keyways 39, but lie flush with the outer 
Surface of the spool so as not to mar the surface 
of the metal wound thereon. As above suggested 
the fianges 34 of the spool guide the metal during 
the winding and unwinding operations and also 
protect the edges of the metal during handling. 
As the metal connes through the rolls 24 it is 

guided by the guides 4 and 42 to the guide 
members 43 and 44 of the winding and blocking 
mechanism, which as shown in dotted lines (Fig. 
ii) extend around and embrace the body of the 
Spool, and as the strip of metal indicated by the 
dot and dash line 45 passes between these mem 
bers and the spool its free end is guided around 
the spool which is being rotated by its driving 
Enechanism. After the metal is overiapped a few 
times the guide inenbers 43 and 44 may be re 
moved from about the spool to the full line posi 
tions and the strip will then continue to be wound 
a.round the spool. 
The guide members 43 and 44 carry rolls 46 

which reduce the friction on the metal and assist 
in causing the free end of the metal to be wrapped 
around the spool and prevent marring of the 
surface of the metal. The guide member 43 is 
pivoted at 47 and guide 44 is mounted. On arms 
48 pivoted at 49. Pivoting means 47 and 49 corn 
prise suitable shafts which are connected by gear 
Segrinents 50 and 51 so that they move together. 
It will be seen that when the arms or guides 43 
and 44 are in their full line positions every 
thing is clear about the spool 30 to permit of 
the use of means to withdraw a loaded or filled 
spool from the drum 27 to transfer it to a storage 
space or means, and to permit the mounting of 
an empty spool on the drun. 
The body of the spool 30 is purposely made of 

large diameter to enable it to hold a considerable 
weight of metal without material difference be 
tween the inside and outside diameters of the 
coil to reduce the amount of slippage in the fric 
tion clutch 29 to a minimum and to maintain 
a practically uniform tension on the metal dur 
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ing the rolling and coiling operation. As these 
Spools or reels must be of very heavy construction 
to withstand the crushing effect of the metal 
Wrapped tightly around them, and also to resist 
flange wear caused by the rolling of the spools 
during the transfer and unwinding operations, 
they are so heavy that it is impossible for a man 
to lift Or carry them even when empty, and me 
chanical means is therefore provided for han 
dling both empty and loaded spools to and from 
the Winding and unwinding positions at the rolls. 
AS now employed, these spools Weigh approxi 
mately 625 pounds when loaded, but of course 
I am not limited to this weight and the sizes of 
the Spools and coils may vary. - 

For loading an empty spool or reel onto the 
winding drum 27 and removing a loaded spool 
therefrom I employ the transfer mechaism 38 
(see especially Figs, 1, 2, 3, 5, 12, 13 and 14) in 
cluding a car indicated as a whole at 52 and ar 
ranged to slide back and forth to and from the 
Winding drum. This car has wheels 53 running 
in tracks 54 and is actuated by a motor 55 through 
intermediate means to be described. Current for 
this motor may be supplied from a panel P. (Fig. 
1) as indicated by heavy dotted line 125 repre 
Senting suitable wiring, and this motor controlled 
by a push button control A, preferably located 

3 
rear of and in alignment with the rolls 24 as 
shown in full lines 52a, Fig. 3, the second of which 
is at the side of the rolls as indicated in dotted 
lines 52b, Fig. 3, the third of which is in align 
ment with the empty spool storage means 36 as 
indicated in dotted lines 52c, Fig. 3, and the 
fourth of which is in alignment with the loaded 
Spool Storage conveyor 35 as indicated in dotted 
lines 52d, Fig. 3. The second position 52d or 
that laterally of the mill and between the mill and 
the storage 36 may be described as the normal 
position of the car. When the car is in this po 
sition and the motor 55 started as by the op 
erator pushing the push button control at A, 

. (Fig. 1) adjacent the rolls the car is shifted for 

adjacent the rolls 22, the control wiring being 
indicated at 126. 
The car 52 includes a tongue-like portion 56 

which can be conveniently made of channel Sec 
tions and on which the wheels 53, are mounted, 
and projecting forwardly of this portion 56 is an 
outer open frame 57 within which is a subframe. 
58 rotatably mounting a pair of rollers 59, and 
this subframe 58 is adapted for a tilting move 
ment relative to the frame 57 and to this end is 
pivoted to the latter at 60. Projecting laterally 
from the tiltable frame 58 is a stud carrying a 
roller 61 the purpose of which will later be more 
fully described. An upright 62 at the rear of the 
frame 57 has a hook 63 pivotally mounted on it 
and a coil spring 64 normally serves to maintain 
this hook in the broken line position of Fig. 13. 
A pusher block 65 is carried by the upright 62 and 
serves to push an empty spool or reel onto the 
winding drum 27 as will later be more fully 
described. W 

Through suitable gearing 66 the motor 55 drives 
a jack shaft 67 which in turn through Suitable 
gearing aS ?????! shown in Figs, 1 and 3 drives a 
pair of laterally spaced sprockets 68 over which 
are trained a pair of chains 69 which are also 
trained over sprockets 70 on stud shafts 71 rotat 
ably mounted in suitable brackets. The chains 
69 are driven at the same speed and connected 
with each of the chains is a cross head 72 to which 
is connected the rear end of a connecting rod 73 
the forward end portion of which is pivotally 
connected to a downwardly extending lug 74 car 
ried by the car 52. It will now be understood that 
through the motor 55 the chains 69 are driven 
and that such chains acting through the rod 73 
serve to shift the car 52 back and forth on the 
track 54, the connecting rod being adapted to 
pass between the chains. . . 

Suitable means shown as a limitation or stop 
switch 75 is provided for controlling the shifting 
of the car 52 by the motor 55. A gear carrying 
suitably spaced pins 76 is driven from a pinion 
on the shaft of one of the sprockets 68 and these 
pins 76 at various times serve to trip the Switch 
5 to open the circuit to the motor 55. The car 
52 has four locations the first of which is in the 

Wardly to a position in the rear of the mill and 
beneath a Spool on the winding drum 27 as shown 
in Fig. 2. The operator presses downwardly on 
the hook 63 to have it engage over the fiange of 
the spool on the winding drum and as the motor 
55 continues to operate the car is drawn rear 
Wardly along its tracks in a direction laterally of 
the mill through the chains 69, cross-head 72 and 
Od '73. 
As the car approaches its fourth position, that 

is itS position 52d opposite the loaded Spool stor 
age conveyor 35, the laterally disposed roller 61 
rides up on a cam 77 and the inner or titable 
frame 58 of the car is rocked upwardly as Sug 
gested by the broken lines in Fig. 14 and the 
loaded spool rolls off onto a guide plate 78 and 
onto the conveyor 35. The limiting switch. 75 
again operates, and after the spool has been dis 
charged onto the conveyor the motor may again 
be started and the car shifted forwardly to the 
third position 52c opposite the empty spool stor 
age means 36 when the limiting switch means 
again operates to stop the motor. 
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An empty spool is rolled onto the car and the 
motor again started by the push button control 
and the car is carried forwardly and shifts the 
new or empty spool onto the winding block 27. 
The pusher block or plate 65 serves to insure of 

115 

the empty spool being fully disposed on the wind 
ing block 27 and it will be understood that the 
hook 63 is in elevated position owing to the action 
of the spring 64. Without stopping the motor 55 
the car is carried rearwardly through positions 
2, 3 and 4 (52b, 52c and 52d respectively) and 
then forwardly through position 3 (52c) to posi 
tion 2 (52b) where it comes to rest, as motor 55 
is stopped by the automatic Switch. The guides 
43 and 44 are operated as before and the stock 
coming from the mill is wrapped about the new 
reel or spool. A solenoid brake 79 may be applied 
to the shaft of motor 55 if desired to insure quick 
stopping of the motor. 
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The conveyor 35 is trained at its ends over Suit 
able wheels or drums and its upper and lower. 
fights are supported and guided as by guide rails 
80 (see Fig. 6) and the conveyor is driven as by a 
motor 81 operating through suitable gearing 82 
(see Fig. 1). Current may be supplied to motor 
81 by wiring 127 and the operation of the motor 
may be operated by a push button or other con 
tro B near the rolls 22 through Wiring 128 far by 

135 

140 

a push button or other control C adjacent the 
winder 104 through wiring 129. Conveyor 37. Op 
erates in a direction opposite to that in which 
the conveyor 35 operates and is driven by a no 
tor 83 acting through a suitable gearing 84. Cur 
rent for this motor may be supplied from panel 
P through wiring 130 and the motor operation 
controlled by a push button orother contro at 
location C near the winder 104 or a push button 
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end is connected With the car as at 10i. 

or similar control D near the rolls 22 through 
the Wiring 131 and 132 respectively. The con 
veyor 37 is mounted and guided by the frame or 
rail members 85 as shown in Fig. 7. As viewed in 
Fig. 1 the conveyor 35 or storage means 35 oper 
ates to carry loaded spools toward the right while 
the storage conveyor 37 operates to carry loaded 
spools toward the left. 

lVieans is provided for transferring spools from 
the storage means 35 to the storage means 3 and 
this transfer means is generally designated 86 
and is shown in detail in FigS. 19, 20 and 2. 
Transfer means 86 includes a car 8 mounted on 
wheels 88 operating in tracks 89 and the car is 
shiftable from a position in alignment with the 
conveyor 35 to a position in alignment with the 
conveyor 37. Car 87 includes an outer frame 90 
within which is disposed a tiltable frame 91 ro 
tatably mounting rollers 92 adapted to support a 
Spool. Or reel 30 as shown in Fig. 2. This inner 
frame 91 is pivoted to the outer frame as at 93 
whereby the inner frame may be tilted to dis 
charge a spool or reel from the car. Projecting 
laterally from the inner frame 91 is a stud carry 
ing a roll 94 adapted, as the car moves into posi 
tion in alignment with the conveyor 3 to ride 
up on a stationary can 95 whereby frame 93 will 
be tilted and a loaded reel discharged onto a guide 
or loading plate 96 at the receiving end of the 
conveyor 37. 
The normal position of the car 87 may be said 

to be in alignment with the storage conveyor 35 
and from the guide plate or platform 97 at the end 
of this conveyor a loaded Spool is rolled onto the 
car and the car is then shifted to dump or dis 
charge the spool onto the plate or platform 96 as 
above suggested. As the loaded spool is rolled 
onto the conveyor 37 the latter will carry the spool 
forwardly or in the direction of its guide or dis 
charge plate 98. Suitable means are provided for 
shifting the car 87 and this means as here shown 
includes a cylinder 99 having a piston therein 
connected with a rod 100 which at its forward 

Air or 
other fluid under pressure is admitted at One end 
or the other to the cylinder 99 as through con 
nections 102 and 103 whereby to shift the piston. 
in the desired direction in the cylinder and shift 
the car accordingly. The operating cylinder 99 
may be controlled by a valve at location C (Fig. i.). 
After the metal has been passed through the 

mill for the last time and has been reduced to 
the desired gauge it may be taken from the Spool 
while the latter is supported on the car 87 in what 
has been above described as the normal position 
of the car in alignment With the rear end of co 
veyor 35. To this end a winder mechanism gen 
erally designated 104 is provided. Mechanism 
104 is driven in any suitable manner as by motor 
105 and includes a winder 106 onto which the 
metal from a spool supported by the car 8 may 
be wound. When such a spool has been emptied 
the coil formed on the winder 106 may be taken 
from the same and dropped onto a gravity con 
veyor 107 by which the coil may be delivered to 
a slitting machine or the like (not shown). To 
keep a spool in place on the car while the metal is 
being transferred to the Winding mechanism a. 
pair of upper rolls 108 and 109 (Figs. 19, 20 and 
2) are provided the same being supported in up 
rights 110 on the car 87. The metal may be guided 
between these rolls 108 and 09 and over a plat 
form 111 and the rolls i08 and 109 will prevent 
the spool being pulled off the car during the wind 
ing operation. The motor 105 may be supplied 
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With current from panel P and controlled by a 
Switch at location C through the wiring 133 and 
134? 
Forwardly of the rolling mill or at the front Side 

of the rolling mill is a spool transfer means gen 
erally designated 112 and shown in detail in Figs. 
15 through 18. This transfer means 112 comprises 
a car 113 mounted on wheels 114 running on 
tracks 115. The tracks 115 extend from a position 
in front of the rolling mill 22 to a position between 
the adjacent ends of the storage means 36 and 
3, and the car 113 is shiftable along these tracks 
between a position in front of the mill and a posi 
tion between the adjacent ends of said storage 
means. The car includes a pair of rollers 116 for 
mounting a Spool 30 and mounted on the car and 
disposed at one of its ends is a lever 117 adapted 
to Operate cans 18 located between the rolls 16. 
In use the normal position of the car may be said 
to be when the car is located in front of the roll 
ing mill. 
A Spooi of a flat strip of metai is placed upom 

the car 1:3 and the metal fed from the spool oe 
tween the rolls 24. To prevent the spool being 
drawn off the car a bar 119 having a tubular cas 
ing 120 rotatably mounted thereon is provided. 
This bar 119 is pivoted as at 121 to a stand 122 
and When the bar is in horizontal position it 
extends across a spooi Supported on the rollers 
116. The bar may be locked in this position as 
by a pin or key 123 and as the metal is drawn 
from the Spool the spool rotates on the rollers 16 
and is prevented from being drawn of the rollers 
by engagement of the fianges of the spool with 
the sleeve i20. Bar 119 may be shifted to an out, 
of the Way position as indicated by the broken 
lines in Fig.16 on removal of the key or pin 123. 
When the Spool on the car i13 is empty the car 

is shifted along the tracks 15 to a position at the 
inner end of the empty spool storage means 36 
and the lever 11 may be rocked from its full line 
position of Fig. 17 to its broken line position of 
that figure and in such movement the cam 118 
Will be operated to engage the flanges of the 
empty spool and roll it off the car onto the stor 
age means 36. A loaded spool may now be rolled 
from the loaded spool storage conveyor 37 if de 
sired or the car may be run empty back to its 
normal position and a coil of flat metal from a 
receiving table or platform 124 may be rolled onto 
the car. 

In the operation of the device coils of metal of 
heavy gauge are delivered to the platform or table 
124 from which they are rolled one at a time onto 
the car 13. The metal is fed to the mill as above 
explained and the rolled metal is wound onto a 
Spool. 30 on the block or drum 27. Viotor 55 is 
then started by operator compressing pushbutton 
A and the car 52 shifted forwardly to a position 
beneath the roll and the operator depresses the 
hook 63 to engage the flange of the reel, and with 
out stopping motor 55 the car starts back and 
pulls the reel from the Winding block onto the 
car, the loaded Spool is carried back and dumped 
or discharged onto the platform 78 of storage 
Conveyor 35 foy engagement of the rol 61 With the 
calm 77 and the car comes to rest automatically 
through the automatic stop for motor 55. The 
operator then again pushes the push button and 
the car 113 is shifted into alignment with the 
storage means 36 where it automatically comes 
to rest. An enpty spool is placed on the car 52 
from the storage means 36. The operator then 
pushes button A and the car 52 travels to posi 
tion 52a and places the empty spool on the block 
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or drum 27 after which the car without stopping 
paSSes through the positions 52b, 52c, 52d and 52c 
and thus returns to its normal position 52b as 
above explained and completing one cycle. 
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The car 113 may in the meantime have been 
returned to its position in front of the rolls and a 
second coil is rolled onto it from the platform or 
table 124. The loaded spools discharged onto 
conveyor 35 are carried down to platform 97 and 
rolled onto the car 87 and by it carried to and 
discharged onto the platform 96 when the roll 94 
of Said car engages the cam 95. After each loaded 
Spool or reel is placed on the conveyor 35 this 
Conveyor is advanced Sufficiently to receive the 
next loaded Spool and SO on until the conveyor 
is filled. Movements of the conveyor may be 
controlled by an operator either at control B at 
the rolling mill housing or at C near the winder 
106 and the discharge end of the conveyor. The 
conveyor 35 may be of any desired capacity but 
in the present installation has a capacity of 22 
loaded reels of 625 pounds each. From platform 
96 loaded spools are rolled onto the storage con 
veyor 37 and carried forward by it. This con 
veyor in the layout mentioned has a capacity of 
sixteen reels and is controlled by an operator 
either at point C or D. This sequence of oper 
ations is repeated until a Sufficient number of 
coils of metal have been passed through the mill 
and the storage conveyors 35 and 37 filled with 
loaded spools or reels. Thus when the last length 
of metal has gone through the mill all of the 
spools of metal which have passed through the 
mill Will be on the storage means 35 and 37. The 
rolls of the mill may now be adjusted to roll the 
metal to a finer gauge. Car 113 can then be shift 
ed to its innermost position in front of conveyor 37 
and a loaded spool rolled Onto it from this Con 
veyor. 
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Car 113 is now shifted outwardly to its position 
in front of the rols where the metal Will be fed 
to the mill and after passing through the mill 
Wound on a spool Supported by the block Or drum 
27. When all of the metal of a particular spool 
has been passed through the mill the car 52 is 
operated as described above and the car 113 is 
shifted inwardly into alignment with storage 
tracks 36 and its lever 117 operated to discharge 
the empty spool onto this storage means 36, after 
which a loaded spool from the storage means 37 
is rolled onto the car. This cycle of operations 
is repeated until the metal has been reduced to 
the desired gauge. As the spools of the desired 
gauge, or that is the last Operation, come from 
the mill they are carried by conveyor 35 to and 
positioned on the car 87 from which the metal on 
them may be fed to the winding means 104 after 
which it is delivered to the gravity conveyor 107 
in coils as above set forth. 
Having thus set forth the nature of my inven 

tion, what I claim is: . 
1. In a device of the character described, a roll 

ing mill, means at the outlet side of the mill for 
rotating a spool on which to wind the metal after 
being rolled, a storage means at One side of the 
mill for loaded spools, a storage means for empty 
spools between said first storage means and the 
mill, a storage means for loaded spools at the 
side of said first storage means and at the rear 
of and in substantial alignment with said second 
storage means, means for transferring a loaded 
spool from said winding means to said first stor 
age means and for transferring an empty spool 
from the second storage means to the winding 
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means, and other means for transferring spools 
from the first to the third storage means. 

2. In a device of the character described, a roll 
ing mill, means at the outlet side of the mill for 
rotating a Spool on which to wind the metal after 
being rolled, a storage means at one side of the 
mill for loaded spools, a storage means for empty 
Spools between said first storage means and the 
mill and extending parallel with the first storage 
means, a storage means for loaded spools at the 
side of Said first storage means and parallel there 
With and at the rear of and in alignment with 
Said Second storage means, means for transfer 
ring a loaded Spool from Said winding means to 
Said first storage means and for transferring an 
empty Spool from the second storage means to 
the Winding means, and other means for trans 
ferring Spools from the rear of the first to the 
rear of the third storage means. 

3. In a device of the character described, a roll 
ing mill, means at the outlet side of the mill for 
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rotating a Spool on which to wind the metal after 
being rolled, a storage means at One side of the 
mill for loaded Spools, a storage means for empty 
Spools between Said first storage means and the 
mill, a storage means for loaded spools at the 
Side of Said first storage means and at the rear 
of Said Second storage means, means for transfer 
ring a loaded Spool from Said winding means to 
said first storage means and for transferring an 
empty Spool from the Second storage means to 
the winding means, a Second transfer means for 
ransferring spools from the first to the third 
storage means, and a third transfer means, said 
third transfer means being shiftable between a 
position in front of a mill whereby metal may be 
fed from a spool supported by it to the mill and 
a position between the Second and third storage 
means where it may discharge an empty spool 
onto the Second storage means and receive a 
loaded spool from the third storage means. 

4. In a device of the character described, a roll 
ing mill, means at the outlet side of the mill for 
rotating a spool on which to wind the metal after 
being rolled, a storage means at one side of the 
mill for loaded spools, a storage means for empty 
spools between said first storage means and the 
mill, a storage means for loaded Spools laterally 
of the first storage means and rearwardly of the 
second storage means, means for transferring a 
loaded spool from said winding means to said first 
storage means and for transferring an empty 
spool from the second storage means to the wind 
ing means, a second transfer means for trans 
ferring spools from the first to the third storage 
means, a third transfer means, Said third trans 
fer means being shiftable between a position in 
front of the mill whereby metal may be fed from 
a spool supported by it to the mill and a position 
between the Second and third storage means 
where it may discharge an empty spool onto the 
second storage means and receive a loaded spool 
from the third storage means, a receiving means 
forwardly of the mill and on which coils of metal 
to be rolled may be delivered, and said third trans 
fer means adapted to receive a coil from said re 
ceiving means and support it while the metal is 
fed to the mill. 

5. In a device of the character described, a 
rolling mill, means at the outlet side of the mill 
for rotating a spool On which to wind the metal 
after being rolled, a storage means at one side 
of the mill for loaded spools, a storage means for 
empty spools between said first storage means 
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and the mill, a storage means for loaded spools 
laterally of the first storage means and rear 
Wardly of the second storage means, means for 
transferring a loaded spool from said winding 
means to Said first storage means and for trans 
ferring an empty spool from the second storage 
means to the winding means, a second transfer 
means for transferring spools from the first to 
the third storage means, a third transfer means, 
Said third transfer means, shiftable between a 
position in front of the mill and a position where 
it may discharge an empty spool onto the second 
Storage means, a receiving means forwardly of 
the mill, and on which coils of metal to be rolled 
may be delivered, and Said third transfer means 
adapted to receive a coil from said receiving 
means and Support the coil while the metal is 
fed to the mill. () 

6. In a device of the character described, a 
rolling mill, means at the Outlet side of the mill 
for rotating a spool on which to wind the metal 
after being rolled, a storage means at one side 
of the mill for loaded spools, a storage means for 
empty Spools arranged at One side of the mill, 
a storage means for loaded spools laterally of 
Said first Storage means and rearwardly of and 
in substantial alignment with said second storage 
means, means for transferring a loaded spool from 
Said winding means to Said first storage means 
and for transferring an empty spool from the sec 
Ond storage means to the winding means, other 
means for transferring spools from the first to 
the third storage means, and Said first storage 
means comprising a conveyor to receive loaded 
Spools from the first transfer means and deliver 
them to the second transfer means. - 

7. In a device of the character described, a 
rolling mill, means at the outlet side of the mill 
for rotating a spool on which to wind the metal 
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after being rolled, a storage means at one side 
of the mill for loaded spools, a storage means 
for empty spools arranged at One side of the mill, 
a storage means for loaded spools laterally of said 
first storage means and rearwardly of and in sub 
stantial alignment with said second storage 
means, means for transferring a loaded spool 
from Said Winding means to Said first storage 
means and for transferring an empty spool from 
the Second storage means to the Winding means, 
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other means for transferring spools from the first 
to the third storage means, and said third storage 
means comprising a conveyor receiving at One of 
its ends spools from the Second transfer means 
and carrying' such spools forward to a position 
to be placed on a third transfer means. 

8. In a device of the character described, a 
rolling mill, means at the outlet side of the mill 
for rotating a spool on which to wind the metal 
after being rolled, a storage means at One side of 
the mill for loaded spools, a storage means for 
empty spools arranged at one side of the mill, 
a storage means for loaded spools laterally of said 
first storage means and rearwardly of and in 
Substantial alignment with said second storage 
means, means for transferring a loaded spool 
from said winding means to said first storage 
means and for transferring an empty spool from 
the second storage means to the winding means, 
other means for transferring spools from the first 
to the third storage means, said first storage 
means comprising a conveyor to receive loaded 
spools from the first transfer means and deliver 
them to the second transfer means, and said 
third storage means comprising a conveyor re 
ceiving at one of its ends spools from the second 
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transfer means and carrying such spools forward 
to position to be placed on a third transfer means. 

9. In a device of the character described, a 
rolling mill, means at the outlet side of the mill 
for rotating a spool on which to wind the metal 
after being rolled, a storage means at one side of 
the mill for loaded-spools, a storage means for 
empty Spools arranged at one side of the mill, 
a storage means for loaded spools laterally of said 
first storage means and rearwardly of said second 
storage means, means for transferring a loaded 
Spool from Said Winding means to said first stor 
age means and for transferring an empty spool 
from the Second storage means to the winding 
means, other means for transferring spools from 
the first to the third storage means, a winder 
mechanism, and said second transfer means 
adapted to support a loaded spool in position to 
feed the metal to said winder when said metal 
has been passed for the last time through the 
mill and reduced to the desired gauge. 

10. In a device of the character described, a 
rolling mill, means at the outlet side of the mill 
for rotating a spool on which to wind the metal 
after being rolled, a storage means at one side 
of mill for loaded Spools, a storage means for 
empty Spools arranged at one side of the mill, 
means for transferring a loaded spool from said 
Winding means to said first storage means and 
for transferring an empty spool from the second 
storage means to the winding means, said trans 
fer means including a trackway, a car shiftable 
On Said trackway, means to shift said car, said 
means including a pair of endless chains, means 
to drive Said chains, a rod connected at one 
end with said car, and a cross head connecting 
the other end of the rod with each of said chains. 

11. In a device of the character described, a 
rolling mill, means at the outlet side of the mill 
for rotating a spool on which to wind the metal 
after being rolled, a storage means at one side of 
the mill for loaded spools, a storage means for 
empty Spools arranged at one side of the mill, 
means for transferring a loaded spool from said 
winding means to said first storage means and 
for transferring an empty spool from the second 
storage means to the winding means, and means 
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whereby said transfer means is actuated to dis 
charge a loaded spool on reaching the first stor 
age means, 

12. In a device of the character described, a 
rolling mill, means at the outlet side of the mill 
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for rotating a spool on which to wind the metal 
after being rolled, a storage means at one side 
of the mill for loaded spools, a storage means 
for empty spools arranged at one side of the 
mill, a storage means for loaded spools laterally 
of said first storage means and rearwardly of 
Said second storage means, means for transfer 
ring a loaded spool from said winding means to 
said first storage means and for transferring 
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an empty spool from the Second storage means 
to the winding means, other means for trans 
ferring spools from the first to the third storage 
means, and means whereby said second transfer 
means is automatically actuated to discharge its 
spool On reaching the third storage means. 

13. In a device of the character described, a 
rolling mill, means at the outlet side of the mill 
..for rotating a spool on which to wind the metal 
after being rolled, a storage means at one side 
of the mill for. loaded spools, a storage means 
for empty spools arranged at one side of the 
mill, a storage means for loaded spools laterally 
of said first storage means and rearwardly of 
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Said second storage means, means for transfer 
ring a loaded spool from said Winding means 
to said first storage means and for transferring 
an empty Spool from the Second storage means 
to the winding means, said transfer means in 
cluding a tiltable spool carrying frame, and 
means whereby said frame is automatically tilted 
to discharge a spool when the means reaches 
the first storage means. r 

14. In a device of the character described, a 
rolling mill, means at the outlet side of the mill 
for rotating a spool on which to wind the metal 
after being rolled, a storage means at One side 
of the mill for loaded spools, a storage means 
for empty spools arranged at One side of the 
mill, a storage means for loaded spools laterally 
of said first storage means and rearwardly of 
said second storage means, means for transfer 
ring a loaded spool from said winding means to 
said first storage means and for transferring an 
empty spool from the second storage means to 
the winding means, other means for transferring 
spools from the first to the third storage means, 
said second transfer means including a tiltable 
spool carrying frame, and means whereby said 
frame is automatically tilted to discharge a Spool 
when the transfer means reaches the third stor 
age leaS. . 

15. In a device of the character described, a 
rolling mill, means at the outlet side of the 
mill for rotating a spool on which to wind the 
metal after being rolled, a storage means at One 
side of the mill for loaded spools, a storage 
means for empty spools arranged at One side of 
the mill, a storage means for loaded Spools lat 
erally of said first storage means and rear Wardly 
of said second storage means, means for trans 
ferring a loaded spool from said winding means 
to said first storage means and for transferring 
an empty spool from the second storage means 
to the winding means, other means for trans 
ferring spools from the first to the third storage 
means, and one of said transfer means compris 
ing a car including a tiltable Spool carrying frame 
adapted to be tilted to discharge a Spool. 

16. In a device of the character described, a 
rolling mill, means at the outlet side of the mill 
for rotating a spool on which to wind the metal 
after being rolled, a storage means at one side 
of the mill for loaded spools, a storage means 
for empty spools arranged at one side of the 
mill, a storage means for loaded spools laterally 
of said first storage means and rearwardly of 
said second storage means, means for transfer 
ring a loaded spool from Said Winding means 
to said first storage means and for transferring 
an empty spool from the Second storage means 
to the winding means, other means for trans 
ferring spools from the first to the third storage 
means, a third transfer means, said third transfer 
means shiftable between a position in front of 
the mill whereby metal may be fed from it to 
the mill and a position between the second and 
third storage means where it may discharge an 
empty spool into the second storage means and 
receive a loaded spool from the third storage 
means, one of said transfer means including a 
car, a lever pivoted to said car, a can actuated 
by said lever, and said lever adapted to be oper 
ated to cause said cam to engage a spool and 
shift it off the car. 

17. In a device of the character described, a 
rolling mill, means at the Outlet side of the mill 
for rotating a spool on which to wind the metal 
after being rolled, a storage means at One side 
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of the mill for loaded spools, a storage means 
for empty spools arranged at One side of the 
mill, a storage means for loaded spools laterally 
of Said first storage means and rearwardly of 
Said Second storage means, means for transfer 
ring a loaded Spool from Said. Winding means 
to said first storage means and for transferring 
an empty spool from the second storage means 
to the Winding means, other means for trans 
ferring spools from the first to the third storage 
means, a third transfer means, said third trans 
fer means shiftable between a position in front 
of the mill Whereby metal may be fed from it 
to the mill and a position between the Second 
and third storage means where it may discharge 
an empty spool into the second storage means 
and receive a loaded Spool from the third storage 
means, and means aSSOciated With Said third 
transfer means to prevent a spool being drawn 
Off the same While the metal is being fed from 
the spool to the mill. 

18. In a device of the character described, a 
rolling mill, means at the outlet side of the mill 
for rotating a spool on which to Wind the metal 
after being rolled, a storage means at One side 
of the mill for loaded spools, a storage means 
for empty spools arranged at One side of the 
mill, a storage means for loaded spools laterally 
of said first storage means and rearwardly of 
said second storage means, means for transfer 
ring a loaded spool from said winding means to 
said first storage means and for transferring an 
empty spool from the Second storage means to 
the Winding means, other means for transferring 
Spools from the first to the third storage means, 
a Winder mechanism, Said Second transfer means 
adapted to Support a loaded spool in position to 
feed the metal to said winder when said metal 
has been passed for the last time through the 
mill and reduced to the desired gauge, and means 
aSSOciated with said second transfer means to 
prevent a Spool being drawn off the same While 
the metal is being fed from the spool to the 
Winder. c 

19. In a device of the character described, a 
rolling mill, means at the outlet side of the mill 
for carrying and rotating a spool on which to 
Wind the metal after being rolled, separate stor 
age means for loaded and empty spools respec 
tively at One side of the mill, means for trans 
ferring a loaded spool from the winding device 
to the first storage means, means for shifting 
Said transfer means to a position to receive an 
empty spool from the second storage means and 
transfer it to the winding mechanism, said trans 
fer means including a tiltable spool carrying 
frame, and means whereby said frame is auto 
matically tilted to discharge a loaded spool when 
the means reaches the storage means for loaded 
spools. 

20. In a device for rolling metal, a rolling mill, 
a rotatable drum at the rear of the mill for 
carrying a flanged spool to wind the metal there 
on as it leaves the gmill, a transfer mechanism 
including a track and a car running thereon, a 
frame pivotally mounted on the car, rolls mount 
ed on said frame for supporting a spool with its 
flanges resting On said rolls, means on the car 
to engage a spool on the drum and withdraw it 
from the drum onto said rolls, and cooperating 
means On the frame and beside the track to tilt 
the frame to discharge the spool as the car moves 
to a given position. 

21. In a device for rolling metal, a rolling mill, 
a rotatable drum at the rear of the mill for car 
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3 
rying a flanged spool to wind the metal thereon 
as it leaves the mill, a transfer mechanism in 
cluding a track and a car running thereon, means 
on the car for removing a loaded spool from the 
drum and applying an empty Spool thereto, 
means for shifting the car comprising a con 
necting rod connected thereto, a chain running 
over sprockets, means for connecting the con 
necting rod to the chain, a motor for Operating 
the chain to shift the car, manually Operated 
means for starting the motor, and means for 
automatically, stopping the motor with the car 
in given positions. 

22. Tun - a device for rolling metal, a rolling mill, 

75 
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a rotatable drum at the rear of the mill for car 
rying a flanged spool to wind the metal thereon 
as it leaves the mill, a transfer mechanism in 
cluding a track and a car running thereon, means 
on the car for removing a loaded spool from the 
drum and applying an empty spool thereto, 
a connecting rod connected to the car, a pair of 
laterally spaced endless chains running over 
Sprockets, a cross head between the chains and 
connected thereto, means for connecting the 
cross head to the connecting rod, and means for 
operating the chains to shift the car. 

JAMES R. COE. 
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