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UNITED STATES PATENT office 
2,268,693 

CONVEYINGAPPARATUS 
William R. Boyer, Oakmont, Pa., assignor to 
Blaw-Knox Company, a corporation of New 
Jersey 

Application February 28, 1941, Serial No. 381,073 
(Ct. 214-130) 5 Claims. 

This invention relates to conveying apparatus, 
and particularly to a piece of equipment known in 
mill-parlance as an up-ender, used in Strip mills 
in the conveyance of coils of strip metal. The 
objects in view are the correcting and Overcom 
ing of imperfections and inadequacies of up-end 
ers heretofore used, and the handling of coils of 
such material under mill conditions with expedi 
tion and with avoidance of marring or disfiguring 
of the material handled. 
In the accompanying drawings Fig. I is a view 

showing in elevation and section means for taking 
up the burden of a coil of strip, for removing it 
from the spindle of a coiler, and for bringing it to 
position in the up-ender. Fig. II is a view in side 
elevation of the up-ender of this invention. FigS. 
III, IV, and W are fragmentary views, showing the 
up-ender to larger scale; Fig. III is a view in side 
elevation, Fig. IV in end elevation, and Fig. V in 
plan. Fig. VI is a fragmentary view to still larger 
scale and in vertical section, on the plane indi 
cated at VI-VI, Fig. V. Fig. VII is a wiring 
diagram. - 

The up-ender consists essentially of a coil-han 
dling block pivoted on a standard 2. The coil 
handling block has two table-like Supporting 
arms that extend in planes at right angles to one 
another. As seen in Figs. II and III, the upper 
face of arm 3 extends horizontally, while the op 
posed face of arm 4 rises vertically from the right- 3 
hand end of the horizontal face of arm 3. Means 
are provided for swinging the block upon the 
standard through a range of 90 and in clockwise 
direction from the position shown in Fig. II. 
The means here shown consist in a motor 34 
which, through suitable transmission drives a 
pinion. 31. The pinion 3i meshes with a Seg 
inental rack 32 that forms an integral part of 
block . From the shaft that carries pinion 3i 
a limit switch 33 may be operated, to bring the 
block i precisely to the limit of its range of in 
tended swing in either or in both directions. 

in the course of operation a coil of strip of 
essentially cylindrical shape is brought to posi 
tion, resting upon its side upon arm 3. The 4. 
block is then first turned slightly in clockwise 
direction, whereupon the heavy coil slides upon 
arm 3 until it comes to endwise abutment upon 
the face of arm 4. The turning of the block is 
then continued until the face of arm 4 comes to 
horizontal position, and when this has been done 
the coil rests on its end and with its whole Weight 
upon arm 4. The arm 4 is so particularly con 
structed as to allow the fingers of suitable lifting 
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the coil, and upon those fingers the coil is raised 
and borne away. Such are the general features 
and characteristics of up-enders heretofore in 
Service. . . . . 

This invention is found in refinements in detail 
of such a structure. It has been usual to equip 
the coil-receiving arm (the arm 3 of block?) with 
a double line of rollers, to receive and sustain the 
coil and to facilitate the advance of the coil to 
abutment upon the face of the coil-delivering 
arm 4; the roller's must be such in contour of 
Surface as to receive coils of widely varying di 
ameters; and, with rollers shaped to the require 
ments indicated, there has been unavoidable mar 
ring of heavy coils by the indentation of these 
rollers. - . W 

This invention involves the provision of a car 
riage mounted to move in right-line course upon 
the coil-receiving arm of the up-ender in direc 
tion of advance toward and recession from the 
coil-delivery arm and adapted immediately to re 
ceive the coil and to sustain the coil without 
movement of the coil upon it, while movement 
of the carriage itself brings the coil to end abut 
ment upon the face of the coil-delivering arm 
of the up-ender. The carriage is provided with 
a seat upon which coils of widely varying sizes 
and weights may be rested, and the up-ender will 
handle the coils Without any marring. . . . 
The arm 3 conveniently takes the double form 

best seen in Figs. IV and W and consists of two 
Spaced-apart symmetrical portions 30, 30. The 
carriage 5 is formed of the square-cornered U 
shape best seen in Fig. V, with the opening of the 
U to the left. The spacing of the opposite 
branches of the U corresponds to that of the 
portions 30 of the arm. The carriage is sustained 
by the resting of the plates that form its opposite 
parallel branches upon rollers 6 idly journaled in 
the portions 30 of the arm itself. The carriage 
is further provided with rows of rollers 7 that 
turn idly upon vertical axes, and that engage 
properly disposed vertical Surfaces 8 upon the 
arm, to take care of lateral thrust and to hold 
the moving car to aligned position. Overlapping 
ledges 9, 0 duplicated upon the two sides of the 
double structure, secure the carriage against acci 
dental overturning. 
Along the inner edges of the branches of the 

U-shaped carriage extend rails . Upon these 
rails in the Operation of the up-ender the coil is 
brought immediately to rest. The rails are of up 
Wardly rounded contour. Fig. IV indicates in 
broken lines the positions A and B of two coils, 

apparatus (not shown) to be intruded beneath 53 one of small diameter and Weight and the other 
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of large, at rest upon rails f. It may be under 
stood that the smaller diameter thus indicated is 
twenty-six inches and the larger sixty. It will 
be seen that in both cases (and, of course, in the 
case of any intermediate size) the cylindrical coil 
rests tangentially upon the rounded contours of 
the rails; and it will be understood that the weight 
of the load is distributed on lines of contact 
throughout the width of the coil of strip. The 
Weight being so distributed, there is no indenta 
tion. 

Fluid-pressure cylinders 2 (conveniently pneu 
matic), duplicated upon the two sides, are pro 
vided to return the carriage from coil-delivering 
to coil-receiving position upon the arm portions 
30, 30. These cylinders are mounted upon the 
double arm, and the stems of their pistons are 
secured to the two branches of the U-shaped 
carriage. They are single-acting cylinders, port 
ed to the air at the piston-rod end. The com 
pressed-air feed to the driving end of the cylinder 
(the right-hand end, Figs. III, W) is through 
flexible connections 23 (Fig. VII), to permit the 
free Swing of the up-ender. 
When a coil has been brought to rest upon 

rails, and (after a slight turning of the block 
f) the carriage is to roll under gravity from left 
to right (Fig. III) and bring the coil to end abut 
ment upon the face of arm 4, the cylinder must 
be ported at the driving end as well, in order 
that gravity may be thus effective. The appa 
ratus of the invention includes means for auto 
matically establishing that condition. 
The continuity of one of the rails l is broken, 

and in the gap is set a lever 3, pivoted between 
blocks 4 and 5. The contour of the blocks and 
of the exposed end of the lever corresponds to 
that of the rails, but the lever is normally held 
under spring tension in the slightly protruding 
position indicated in Fig. WI by full lines. The 
point in the extent of the rail where the lever 3 
is stationed is substantially that to which the 
centre of a Coil, whether Wide or narrow, is 
brought in the operation of the apparatus. 
When a coil is applied, its weight brought to bear 
upon lever 3 swings the lever against spring 
tension to the dotted-line position, Fig. VI, and 
in SO doing closes a switch 6 in an electric cir 
cuit f l (cf. Fig. VII). The energizing of circuit 
IT effects the traverse of an armature 8 of an 
electro-magnet and the shifting of a three-way 
valve 9, With the consequence and effect that 
the line of pneumatic pressure from a source 
(not shown) to the cylinders 2 is cut, and the 
cylinders are vented to the air. It will be un 
derstood that this valve control, diagrammati 
cally illustrated in Fig. WII, is effective upon both 
of the two cylinders 2. When the restraining 
presence of a coil in place upon the rails is 
removed, the lever 3 Swings back under Spring 
tension to normal position and in so doing opens 
switch 6. Thereupon valve 9 resumes its nor 
mal position and pneumatic pressure is restored 
to cylinders 2. The right-to-left traverse of the 
pistons (Fig. III) is precisely limited; the car 
riage 5 has a range of traverse that may, for ex 
ample, be fifteen inches. 

In operation a buggy 20, Fig. I, is run to posi 
tion beneath a coil C of strip upon a spindle 2 
upon which it has been coiled, and a lift 22 
mounted on the buggy is operated to take the 
weight of the coil. The buggy is then run along 
its tracks, removing the coil from the spindle and 
bringing it to position above the rails of the 
up-ender. The lift then is lowered, the coil is 
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deposited on the rails, and the buggy is run away. 
The lowering of the coil to position on the rails 
effects the closing of switch 6, and the venting 
to the air of the cylinders 2 that had brought 
the carriage to coil-receiving position follows. 
The block f is then turned clockwise (Fig. II) 
through a slight angle, and thereupon carriage 5 
rolls down the slight declivity until the coil abuts 
upon the face of arm 4. Continued turning of 
the block through a range of ninety degrees 
brings the coil to position, resting on end and 
With its whole weight upon arm 4. Removal of 
the coil from 4 follows, in conventional manner. 
Immediately upon release from the confining en 
gagement of the coil, the lever 3 swings under 
Spring tension to its normal position. In so do 
ing it effects the opening of Switch 6. There 
upon valves 9 return to normal position, pneu 
matic pressure is restored within cylinders f2 
and the carriage returns to coil-receiving posi 
tion and is held there. It remains only to swing 
the up-ender in retrograde turning to its initial 
position. 

Manifestly the pneumatic cylinders might be 
made double acting, to shift the carriage toward 
the arm 4, but it has been found adequate to 
effect that shift by gravity, as is usual in up 
enderS. . . . 

I claim as my invention: , 
1. In an up-ender for a cylindrical burden 

consisting of a pivotally mounted block with two 
angularly extending arms, the invention herein 
described Which consists of a carriage mounted 
upon One arm and having a seat for a burden 
formed of two parallel rails that extend in di 
rection perpendicular to the face of the other 
arm, the carriage being movable in its mounting 
in right-line course and in the direction in which 
the rails extend, whereby the carriage is adapted 
to receive a coil resting by its cylindrical side 
upon the rails and to carry the so resting coil to 
end abutment upon such other arm. 

2. In an up-ender for a cylindrical burden 
consisting of a pivotally mounted block with two 
angularly extending arms, the invention herein 
described, of a carriage adapted to receive the 
burden, mounted upon one of the arms and mov 
able in its mounting in right-line course toward 
and away from the other arm, and means ren 
dered temporarily ineffective by the weight of 
the burden when in place on the carriage for 
moving the carriage away from such other arm. 

3. In an up-ender for a cylindrical burden that 
consists of a pivotally mounted block with two 
angularly extending arms, the invention herein 
described of a burden-receiving carriage mount 
ed upon one of said arms and movable in its 
mounting toward and away from the other arm, 
a fluid-pressure cylinder mounted upon said 
block and having a piston with which the said 
carriage is operatively connected, a fluid-pres 
sure conduit leading to said cylinder, and means 
Operated by the Weight of the burden when re 
ceived by the carriage for interrupting communi 
cation through said conduit and venting said 
cylinder to the air. 

4. In an up-ender for a cylindrical burden 
that consists of a pivotally mounted block with 
two angularly extending arms, the invention 
herein described of a burden-receiving carriage 
mounted upon one of Said arms and movable in 
its mounting toward and away from the other 
arm, a fluid-pressure cylinder mounted upon said 
block and having a piston with which the said 
carriage is operatively connected, a fluid-pres 
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Sure conduit leading to Said cylinder, a Valve ar 
ranged in Said conduit and adapted in its alter 
nate positions to establish 
through Said conduit to said cylinder and from 
said cylinder to the open air, and means oper 
ated by the weight of the burden when received 
by the carriage for shifting said valve. 

5. In an up-ender for a cylindrical burden 
consisting of a pivotally mounted block with two 
angularly extending arms, the invention herein 0 
described which consists of a carriage mounted 
upon one arm and having a seat for a burden 

communication 

formed of two parallel rails that extend in di 
rection perpendicular to the face of the other 
arm, the carriage being movable in its mounting 
in the direction in which the rails extend, a fluid 
pressure cylinder borne by said block and adapt 
ed to shift said carriage away from such other 
arm, a spring-backed lever adapted to be swung 
against Spring tension by a burden. When brought 
to position. On Said rails, and means responsive 
to the Swinging of said lever for rendering said 
fluid-pressure cylinder ineffective. 

WILLIAM R. BOYER. 
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