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‘1 ‘Claim. (Cl. 214-652) 

This invention relates to .an industrial truck and, more 
particularly, to an industrial truck of the type adapted 
to lift and rotate a heavy load such as a coil of steel. 
More particularly, my invention relates to a type of 
attachment for handling loads such as coils of steel and 
illustrated in my earlier patent, No. 2,817,450. 
My earlier patent illustrates a construction whereby a 
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coil of steel may be picked up when the axis of the coil ‘ 
is vertical or when it is horizontal, the operation of the 
attachment moving the coil between either of its two 
positions through a simple rotation. While the attach 
ment of my earlier patent is extremely desirable, it has 
been found that the coil of steel must be clamped to 
permit vertical lifting thereof when it is to be manipu 
lated from one of its positions. This clamping action, 
due to the heavy weight of the steel coil, tends to dam 
age some of the steel. Where the steel has been tin 
plated or otherwise treated, or where it is expensive 
stainless steel, the damage may be rather relatively costly. 

I have now conceived through my invention, a means 
for manipulating a load such as a coil of steel without 
utilization of clamping means. Thus, I use an electro~ 
magnet positioned in particular relation to the load sup 
porting member of my attachment. The relationship is 
such that the electromagnet holds the load when the load 
supporting member is not in such position as to hold the 
load. However, when the load support member is moved 
to a load supporting position, then the electromagnet is 
no longer required. The operation of my attachment is 
so conceived that the electromagnet need be used only 
for an extremely short period. Thus, the coil of steel is 
adapted to be transported with its axis horizontal and 
the coil of steel completely supported, therefore, by the 
load supporting member of the attachment. The only 
time that the electromagnet is required to operate is when 
the load support is in a position in which the force of 
gravity will tend to move the coil or other load olf the 
load support. 
As a feature of my invention, I utilize a load support 

ing member extending outwardly from an electromagnet, 
the electromagnet and the load supporting member being 
adapted for movement together, preferably by rotation 
in an axis that is angular both to the vertical and the 
horizontal. As a particular feature of the invention, the 
load supporting member is in the form of a ram extend 
ing at generally right angles from the surfaces of the 
electromagnet against which a load is held when the 
electromagnet is energized. This arrangement, when the 
ram is in or near a horizontal position, will support the 
load without the requirement that the electromagnet be 
energized. Therefore, the electromagnet will only be 
energized when the ram is inclined towards the vertical 
or is entirely vertical. Since the ram is in a vertical 
position only when the load, such as a coil of steel, is 
being lifted or deposited with its axis vertical, the electro 
magnet will draw electricity for energization only for very 
short periods. This makes it possible to utilize the struc 
ture in an industrial truck. Those skilled in the art will 
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appreciate that an industrial truck could not utilize an 
electromagnet for lifting a 20 to 30 ton load were ‘it 
required that the electromagnet ‘be energized for long 
periods of time. , 

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 understood, 
and in order that my contribution to the art maybe 
better appreciated. There are, of course, additional fea 
tures of my invention that will be described hereinafter 
and which will form the subject of the claims appended 
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 struc 
tures for carrying out the several purposes of ‘my inven 
tion. It is important, therefore, that the claims be re 
garded 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. 
A speci?c embodiment of the invention has been 

chosen for purposes of illustration and description and 
is shown in the accompanying drawings. 

In the drawings: 
Fig. l is a perspective view of the front portion of an 

industrial truck equipped with my load handling attach 
ment and showing the attachment about to engage a coil; 

Fig. 2 is a side elevational view of the truck of 'Fig. 1 
showing the load handler in one of its lifting positions 
relatively to a coil; 

‘Fig. 3 is a view similar to Fig. 2 but showing thecoil 
lifted off its pallet; _ 

Fig. 4 is a side elevational view of the load handler 
and .coil with the circumferential surface of the coil fac 
ing the pallet; 

‘Fig. 5 is a cross sectional view taken along the lines 
5-5 of Fig. 3; and 

Fig. 6 is a cross-sectional view taken along the lines 
‘6-6 of Fig. 3. 

Referring now to the drawings, and particularly to 
Figs. 1 and 2, there is shown my novel load handler 
mounted on the lifting carriage 10 of an industrial truck 
T. This carriage is supported for vertical movement 
relatively to a pair of uprights 11 by a pair of hydraulic 
rams 12 in a manner well known to those persons skilled 
in the art. 
Upon the lifting carriage 10, I mount a forwardly and 

upwardly extending bracket 14, at the forward portion 
of which I support a housing 15 that, in turn, carries a 
pair of tapered roller bearings 16 (Figs. 2 and 3) in an 
inclined axis. For reasons that will appear, I arrange 
this axis at 45° to the vertical and horizontal, and I 
mount a shaft 17 in the bearings 16. A load handling 
assembly or head 19 is carried on the outer end of this 
shaft 17. The head 19 extends away from the housing 
15, as clearly shown in Figs. 1 to 4, and is of course 
rotatable with the shaft 16 relatively to the housing 15. 
The head 19 supports through bolts 20 a frame 21 that 

encloses an electromagnet 22 and has formed as a part 
thereof a ram 24. As shown in Fig. 5, the magnet com 
prises a central core 25 and ?eld windings 26. I so form 
the frame 21 that the ram 24 extends outwardly thereof 
at 45° to the axis of the shaft 17. I prefer to form the 
ram 24 with a curved surface, as shown at 27, for a 
purpose that will later be made apparent. 

In order to effect rotation of the load handling head 
19, and therefore the frame 21 and the ram 24, I pro 
vide a hydraulic ram 29 mounted upon a side portion of 
the housing 15. As shown in Fig. 6, the ram piston 30 is 
equipped with a rack 31 adapted to reciprocate in open 
ings 32 in the housing 15, the teeth 34 of the rack being 
enmeshed with the teeth 35 of a gear 36 that is ?xed on 
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the shaft 17. It will now be apparent that actuation of 
the hydraulic ram 29 will e?ect rotation of the'shaft 17 
and the load handling head 19. 

‘For the purpose of describing the operation of my novel 
load handler, let us assume that a coil C of strip steel 
is disposed in the position shown in Fig. 1 resting on 
one of its ?at sides 37, and that it is desired to rotate the 
coil into the position shown in Fig. 4, with its circum 
ferential surface facing the pallet. The truck T is 
moved towards the coil C until the ram 24 extends down 
‘wardly directly over the central coil opening 39, as shown 
in Fig. l. The lifting carriage 10 is lowered relatively 
to the uprights 11 through actuation of the hydraulic rams 
-12 and the ram 27 enters the coil opening bringing the 
frame 21 in juxtaposed relation to the top ?at side 37 of 
the coil, as shown in Fig. 2. ' 

At this point in the cycle, the operator energizes the 
electromagnet 22 to grip the coil and then raises the 
carriage 10 to the position of Fig. 3. The magnet, of 
course, holds the cord against sliding off the ram 24. As 
soon as the coil is raised to a level providing sufficient 
clearance, the hydraulic ram 29 is actuated so that its 
piston 30 and rack teeth 31 (Fig. 6) rotate the shaft 17 
and the head 19 through an angle of 180°, thereby bring 
ing the ram 24 and coil C to the position shown in Fig. 
4, with the ram axis horizontal and the circumferential 
surface 40 of the coil C facing the pallet 38. The oper 
ator may de-energize the electromagnet as soon as the 
angle of the ram 24 is such that it will support the full 
weight of the coil on its curved surface 27. The coil may 
now be transported to any desired location, or may be 
deposited on its circumferential surface 40 merely by 
lowering it to the ground and backing the truck until the 
ram 24 clears the central coil opening. 

Naturally, the ram 24 may also be inserted into the 
central opening of a coil resting on its circumferential 
surface 4t) to lift the coil for transport to a desired lo 
cation at which point, it may be lowered or rotated and 
deposited on its ?at side. In that event, the magnet will 
be energized as soon as ram 24 is so positioned that the 
coil will slide o? the ram, until it is desired to deposit 
the coil. 
From the foregoing description, it will be seen that I 

have contributed a load handler by which a coil of steel 
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or any type of load having an opening, may be picked 
up when the coil axis is horizontal or vertical, and ro 
tated between either of its two positions without the use 
of clamps and attendant damage to the coil. It will also 
be seen that I use a ram and an electromagnet in such 
relation that the magnet is energized to hold the load only 
when the ram is not in position to support the load. 
Because of this relationship, it will be understood that 
the magnet need only be energized for relatively short 
periods of time, since the coil will always be transported 
with its axis horizontal and its weight entirely supported 
by the ram. Further, while not shown here I have con 
tributed automatic means for closing and opening the 
magnetic circuit at correct points depending on the posi— 
tion of the ram. Further, I may control the traction of 
my truck so that the truck will not move when the mag 
net is energized incidental to the movement of a load. 

I believe that the construction and operation of my 
novel construction will now be understood, and that the 
advantages of my invention will be fully appreciated by 
those persons skilled in the art. 

I now claim: 
In an industrial truck, uprights mounted on said truck, 

a lifting carriage mounted for vertical movement on said 
uprights, a load handling head for upending a load, means 
mounting said head on said carriage for rotation about an 
axis extending downwardly and away from the truck at 
approximately 45° to the vertical, said head having a 
load supporting ram extending at approximately 45° to 
said axis of rotation, an electric magnet extending out 
wardly from said ram at one end of said ram for holding 
a load on said ram, and means for rotating said head 
about said axis of rotation to move said ram between a 
position in which said ram extends in a horizontal direc 
tion outwardly of said truck and a position in which said 
ram extends in a downwardly vertical direction with the 
electric magnet above the lower end of said ram. 
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