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3,055,512 
COLUPENDER 

George F. Quayle, Philadelphia, Pa., assignor to The Yale 
and Towne Manufacturing Company, Stamford, Conn., 
a corporation of Connecticut 

Filed Oct. 14, 1957, Ser. No. 690,057 
6 Claims. (C. 214-1) 

This invention relates to an upender used to facilitate 
the movement of a heavy coil of sheet metal such as tin 
plate, for example, from a position in which the coil rests 
on a skid with its flat surfaces horizontal, to a second 
position in which its flat surfaces are vertical so that the 
fork of an industrial truck may enter the central cylin 
drical opening of the coil. 

Heretofore, there have been many industrial trucks 
and other devices proposed for engaging coils of tin plate, 
for example, and for moving them from a horizontal 
position with one of their flat sides downward, into a posi 
tion with their axes horizontal. While some of these 
constructions have achieved a certain amount of com 
merical success, their employment in practice has never 
theless embodied certain inherent disadvantages. For ex 
ample, since it is not uncommon for coils of the class 
described to weigh upwards of 20,000 pounds, the han 
dling means for manipulating these coils frequently dam 
age a certain amount of the strip or sheets forming the 
coils in the course of forcing gripping means between the 
coil and the floor, or removing the gripping means from 
between the coil and the floor, thereby causing the coil 
to roll along the floor. Then, too, industrial trucks con 
structed specifically for such operations involve highly 
complex apparatus which has no application in other ma 
terials handling operations. Accordingly, if other mate 
rials handling jobs are required to be performed in the 
vicinity, additional industrial trucks must be procured, 
often at considerable expense. 
My invention relates particularly to an upender that 

is adapted to receive a coil with one of its flat sides down 
Ward as on a pallet or similar support, and then to ma 
nipulate it into a position where it may be accepted by 
the horizontal extended ram or fork of an industrial truck. 

Essentially, it is a feature of my invention that the coil 
is received so as to be applied to my machine with its 
central opening vertical. Generally, this will be accom 
plished through delivery of the coil on a skid or pallet. 
By my invention means are provided for gripping and 
stabilizing the coil during its movement to an upended 
position. The coil may then be handled by inserting the 
ram or fork of an industrial truck into the central open 
ing of the coil and easily removing it from the upender 
construction, means being provided for removing the sta 
bilizing element and skid or pallet from the coil. 
More in detail, my invention comprises a machine 

which will accept a coil weighing upwards of 20,000 
pounds, for example, with its flat sides each in a hori 
Zontal plane, the coil being delivered to the machine on 
a skid or pallet. Hydraulically controlled gripper arms 
and stabilizing means are then adapted to move into posi 
tion relatively to the coil to grip and stabilize it while the 
entire coil together with the gripper arms and stabilizing 
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means as well as the pallet are rotated 90 to bring the 
coil into a position with its flat sides each in a vertical 
plane. Through withdrawal of the skid the coil is natural 
ly in a position to be removed by a ram or fork of an 
industrial truck, the ram or fork being inserted into the 
cylindrical central opening of the coil. 

I have thus outlined rather broadly the more impor 
tant features of my invention in order that the detailed 
description thereof that follows may be better under 
stood, and in order that my contribution to the art may 
be better appreciated. There are, of course, additional 
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features of my invention that will be described herein 
after and which will form the subject of the claims ap 
pended hereto. Those skilled in the art will appreciate 
that the conception on which my disclosure is based may 
readily be utilized as a basis for the designing of other 
structures for carrying out the several purposes of my 
invention. It is important, therefore, that the claims be 
regarded as including such equivalent constructions as do 
not depart from the spirit and scope of my invention, 
in order to prevent the appropriation of my invention by 
those skilled in the art. 
An illustrative embodiment of the invention has been 

chosen for purposes of illustration and description, and 
is shown in the accompanying drawing forming a part 
of this specification. 

In the drawing: 
FIG. 1 is a side elevational view of an upender in ac 

cordance with the present invention and illustrates a coil 
Supported thereon with its flat sides horizontal; 

FIG. 2 is a fragmentary top plan view of the upender 
illustrated in FIG. 1 and showing a gripper arm in broken 
lines in engagement with the coil to be upended, the 
upender being symmetrical about the center line of this 
view; 

FIG. 3 is a perspective view of the upender of the 
present invention illustrating the same supporting a coil 
in upended position; and 

FIG. 4 is a side elevational view similar of FIG. 1 
but illustrating the upender supporting the coil in upended 
position, and further showing the skid and supporting 
platform in broken lines tilting away from the coil. 

Referring to the drawing, and particularly to FIGS. 
1 and 3 thereof, the numeral 10 designates a base or 
frame structure upon which is pivotally mounted a load 
upending assembly 11. The frame structure 10 comprises 
a pair of elongate ground engaging legs 12 formed with 
tapered wing portions 13 at their extremities. An apron 
14 is provided between the wing portions, and a pair of 
chock members 15 are disposed adjacent the apron. 
The wings and apron serve to guide the front wheels 
18 of an industrial truck into position adjacent the chock 
members 15 in order to position the ram or fork of the 
truck for engagement with a load on the upender. The 
frame structure 10 is further provided with a pair of op 
posed upright portions i6 at the top of which brackets 
17 support a pair of journal bearings 19. 
The load upending assembly 11 comprises a carriage 

20 formed with a pair of beams 21 rotatably supported 
in the journal bearings by trunnions 22. The carriage 
20 further includes a yoke 23, the legs of which are 
integrally secured in over-riding relation to the end por 
tions of the beams 21, to the right of the trunnions 22, 
as viewed in FIG. 1. In order to effect pivotal move 
ment of the carriage about the axis of, the trunnions 
22, I prefer to employ a pair of hydraulic rams 24, the 
cylinder of each of which is pivotally supported by a 
bracket 25 mounted on the frame structure 10. The 
piston rods of these rams are pivotally connected to 
the beams 21 at a point 21a to the left of the trunnions 
22, as viewed in FIG. 1, so that upon retraction of the 
piston rods the carriage 20 will pivot in a counterclock 
wise direction about the axis of the trunnions. 

In order to receive a coil with its flat sides horizontal 
prior to manipulating it into a position where its central 
opening may accept the horizontal extended ram or fork 
of an industrial truck, I provide a table or load platform 
26 connected at one of its ends to the free ends of the 
beams 21 by means of pivots 27 supported by brackets 
28 fixed to the platform. At the opposite end of the load 
platform, I provide a pair of brackets 29 to which at 
30a are pivotally mounted triangular bell-cranks 30. 
Each of the bell-cranks is also pivotally connected at 
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31a to an end of one of a pair of links 31, the opposite 
end of each of which is in turn pivotally connected to 
one of the beams 21 adjacent the yoke 23. I provide 
a second pair of hydraulic rams 32, the cylinders of 
which are connected to the load platform through pivots 
34, and the piston rods of these rams are pivotally con 
nected at 32a to the bell-cranks 30 at the third corner 
thereof for a purpose to be later discussed. 
As I have already mentioned, the carriage 20 includes 

a yoke 23 integrally mounted on the beams 21. The free 
ends of the legs of this yoke 23 carry pivots 35 by which 
a pair of load engaging arms 36 are centrally mounted. 
One end of each of these arms is pivotally connected 
to the piston rod of one of a pair of hydraulic rams 37 
fixedly mounted in opposed parallel relation to the web 
portion of the yoke 23, while the opposite ends of the 
arms are each provided with a pad 39 mounted thereon 
for limited pivotal movement about the pins 40. As will 
be seen in FIG. 2, protraction of the piston rods of the 
rams 37 will cause the load engaging arms 36 to rotate 
about the pivots 35 in a manner to move the pads 39 
towards each other and into engagement with the surface 
of a coil illustrated at 41. 

In order to assure firm engagement of the pads 39 
with the coil 41, a stabilizing ram 42 is supported by 
a bracket 44 on the yoke 23 midway between the arms 
36. A stabilizing pad 45 is fixed to the free end of the 
piston rod of this ran for protraction into engagement 
with the load at a point on its periphery substantially op 
posite the points of engagement of the pads 39. Thus, 
it will be understood that the load to be upended will 
be firmly engaged by the pads 39 and the stabilizer pad 
45 as it rests on the load platform 26 as shown in FIGS. 
1 and 2. 

In operation, a coil of sheet metal 41 to be upended 
is delivered to the upender on a skid 46 by the usual 
fork lift truck (not shown), and is placed with the skid 
46 on the platform 26 so that the core axis of the coil 
is vertical. The rams 37 and the stabilizing ram 42 are 
actuated to bring the pads 39 and the stabilizing pad 45 
into firm engagement with the coil 41. The pistons 
of the rams 24 are then retracted and the entire load 
upending assembly 11 rotates in a counterclockwise 
direction, as viewed in FIG. 1, about the axis of the 
trunnions 22 into the position shown in FIGS. 3 and 4. 
In this position, it will be noted that the coil 41 is sup 
ported by the pad 39 at portions of its peripheral sur 
face below its horizontal diameter. 

Prior to removing the load from the upender, the 
stabilizing pad 45 is retracted and the rams 32 are actu 
ated to protract the piston rods thereof and rotate the 
bell-cranks 30 about the pivots 31a at the ends of the 
links 31 into the position shown in broken lines in FIG. 
4, thereby tilting the load platform 26 about its lower 
most pivots 27 so as to drawn the load platform and 
the skid 46 away from the coil 41 and into the position 
similarly shown in broken lines. 
The ram or fork 47 (FIG. 4) of an industrial truck 

may now be freely inserted into the cylindrical central 
opening of the coil to lift the same out of engagement 
with the pads 39. 

It will be understood by those skilled in the art that 
the various hydraulic rams may be controlled from a 
manual control station 49 supported on the frame struc 
ture at any conventional location, as in FIG. 3. 
To complete the cycle of operation, the piston rods 

of the rams 32 are retracted thus rotating the bell 
cranks 30 about the pivots 31a to return the load plat 
form 20 and skid 46 to the vertical position illustrated 
in solid lines in FIG. 4. The rams 24 are then actuated 
to protract their piston rods to rotate the load platform 
about the axis of the trunnions 22 into the horizontal 
position shown in FIG. 1. The piston rods of the rams 
37 are retracted to pivot the arms 36 about the pivots 
35 to move the pads 39 away from each other. The 
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4. 
skid 46 is removed, and the upender is in condition to 
accept and upend another coil. 
From the foregoing description, it will be seen that I 

have contributed an upender for facilitating the move 
ment of a heavy coil of sheet metal from a position in 
which the coil rests on one of its flat sides into a position 
wherein its flat sides are vertical and its core axis hori 
Zontal, so that the central opening of the coil may be 
engaged by the extended ram or fork of an industrial 
truck. It will also be seen that the load engaging arms 
of my upender come into contact with the outer Surface 
of the coil in a manner so as to prevent damage to the 
outer sheets forming the coil, and that the coil is se 
curely and firmly supported throughout the entire cycle 
of manipulation from one position to another. 

I believe that the construction and operation of my 
novel contribution will now be readily understood and 
that the advantages of my invention will be fully appre 
ciated by those skilled in the art. 

I now claim: 
1. In a load upender of the class described, a carriage 

mounted for pivotal movement about a horizontal axis 
into and out of load upending position, means for pivot 
ing said carriage into and out of load upending position, 
a load platform carried by said carriage and movable with 
said carriage from an initial horizontal load supporting 
position to a vertical load upending position, said plat 
form when moving to said upending position causing an 
initially vertically positioned part of a side surface of a 
load supported thereon to rotate to a downwardly di 
rected horizontal position, means for moving said plat 
form out of engagement with the load when said carriage 
and platform are pivoted to vertical load upending posi 
tion, load engaging means mounted on said carriage for 
movement into engagement with said part of the side sur 
face of the load when that part is vertical for supporting 
the load while said carriage and said platform are piv 
oted into vertical load upending position, and means for 
moving said load engaging means into and out of load 
engaging position. 

2. In a load upender of the class described, a station 
ary frame, a carriage mounted on said frame for pivotal 
movement about a horizontal axis into and out of load 
upending position, means for pivoting said carriage into 
and out of load upending position, a load platform piv 
otally carried by said carriage for initially supporting 
the load in one position, means for pivoting said plat 
form relatively to said carriage about a horizontal axis 
to a position out of engagement with the load when the 
carriage is pivoted to load upending position, load en 
gaging means including an arm pivotally mounted on 
said carriage and movable into engagement with the load 
for supporting the load in upended position, means for 
pivoting said arm into and out of load engaging position, 
and a stabilizer pad supported on said carriage and mov 
able into and out of engagement with the load to stabilize 
the load on the arm while the carriage is pivoted into load 
upending position. 

3. In a load upender of the class described, a stationary 
frame structure, a load upending assembly mounted for 
pivotal movement on said frame structure, and actuating 
means associated with said frame structure and said load 
upending assembly for pivoting said load upending assem 
bly relatively to said frame structure from an initial load 
receiving position to a load upending position, said load 
upending assembly comprising a carriage, a load plat 
form pivotally mounted on said carriage for initially 
supporting a skid carrying the load in one position, load en 
gaging means including an arm pivotally mounted relative 
ly to said load platform for movement into engagement 
with the load when the load is in said initial position to sup 
port the load while the load is moved from said initial posi 
tion to an upended position, and actuating means carried 
by said load upending assembly for pivoting said load plat 
form independently of said arm to move said platform 
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and skid away from the load when said load is in upended position. 
4. In a load upender of the class described, a carriage, 

means mounting said carriage for bodily rotation, a load 
receiving surface on said carriage adapted to have de 
posited thereon a skid or the like on which rests a coil of 
sheet metal with a flat surface of the coil against the skid, 
a curved surface of the coil then being vertical, coil en 
gaging means movably mounted on said carriage for 
movement with said carriage and also for movement rela 
tively thereto, means for moving said coil engaging means 
relatively to said carriage and into opposed relation to one 
side of said vertical curved surface of the coil in a posi 
tion to support said coil against vertical sliding movement 
relatively to said skid when said skid is moved toward a 
vertical position, said coil engaging means leaving free 
the opposed side of said vertical curved surface, means 
for rotating said carriage on its mounting means from po 
sition in which said coil rests with its flat surface on the 
skid to a position in which the coil rests with said one 
side of its curved surface on said coil engaging means, 
and the free side of said curved surface then being the 
upper coil surface whereby to allow the coil to be lifted 
for removal by a part of a lift truck inserted into the 
central opening of the coil. 

5. In a load upender of the class described, a carriage, 
means mounting said carriage for bodily rotation, a load 
receiving surface on said carriage adapted to have de 
posited thereon a skid or the like on which rests a coil of 
sheet metal with a flat surface of the coil against the skid, 
a curved surface of the coil being vertical, coil contacting 
arms movably mounted on said carriage for movement 
with said carriage and also for movement relatively there 
to, means for moving said arms relatively to said carriage 
to bring said arms into opposed relation to one side of 
said vertical curved surface of the coil in a position to 
support said coil against vertical sliding movement rela 
tively to said skid when said skid is moved toward a verti 
cal position, said arms leaving free the opposed side of 
said vertical coil surface, means for rotating said carriage 
on its mounting means from position in which said coil 
rests with its flat surface on the skid to a position in which 
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the coil rests with said one side of its curved surface on 
said arms, and the free side of said curved surface then 
being the upper coil surface whereby to allow the coil to 
be lifted for removal by a part of a lift truck inserted into 
the central opening of the coil. 

6. In a load upender of the class described, a carriage, 
means mounting said carriage for bodily rotation, a load 
receiving surface on said carriage adapted to have deposi 
ted thereon a skid or the like on which rests a coil of 
sheet metal with a flat surface of the coil against the skid, 
a curved surface of the coil being vertical, coil contacting 
arms movably mounted on said carriage for movement 
with said carriage and also for movement relatively there 
to, means for moving said arms relatively to said car 
riage to bring said arms into opposed relation to one side 
of said vertical curved surface of the coil in a position 
to support said coil against vertical sliding movement rel 
atively to said skid when said skid is moved toward a ver 
tical position, said arms leaving free the opposed side of 
said vertical coil surface, means for rotating said carriage 
on its mounting means from position in which said coil 
rests with its said flat surface on the skid to a position in 
which the coil rests with said one side of its curved sur 
face on said arms, the free opposed side of the curved 
surface then being the upper surface of the coil, and means 
for moving the load receiving surface of said carriage 
away from the coil when said coil rests on said arms 
whereby to effect separation of the skid and coil prior to 
lifting and removal of the coil by a part of a lift truck 
inserted into the central opening of the coil. 
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