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The present invention relates to a coil handling device, 
and is more particularly concerned with a pivoted ex 
pandable ram adapted for attachment to the lift carriage 
of a conventional fork lift truck to transport a group 
of wire coils from place to place. 

Briefly, the prong or ram of the present invention is 
hinged to the lift carriage of a fork lift truck. The 
prong or ram is provided with means to lock it in a lower 
horizontal position, and preferably with its axis axially 
aligned with the open centers of a group of wire coils. 
Upon forward movement of the truck, the prong or ram 
may be inserted into the open centers of the coils. Mech 
anism at the outer or free end of the ram is then extended 
to prevent the series of coils from passing off the outer 
end of the ram. By then releasing the lock means hold 
ing the ram in its horizontal position and elevating the 
lift carriage of the lift truck, the stack of coils may ulti 
mately be disposed with the axis thereof substantially 
vertically or perpendicular. The load of coils in such 
vertical position may then be transported by movement 
of the truck to a point, for example, over the annealing 
stem of an annealing furnace, which latter may typically 
be located in a pit below the floor supporting the truck. 
The annealing furnace has a vertically movable loading 
platform, and with the lift truck and vertical stack of 
coils positioned as described, by retracting or releasing 
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the mechanism at the outer end of the ram, the load of coils may be disposed on the loading platform, where 
by upon lowering of the platform the coils will be stripped 
from the prong or ram and positioned about the anneal 
ing stem. It will be obvious that by carrying out the 
above operations in reverse order that a stack of coils may 
be transferred from the annealing stem to the ram and 
transported to a place of storage. 
The present invention is concerned with the mechanism 

or coil retaining means at the free end of the ram for 
preventing the series of coils from passing off the end 
of the ram, and particularly with the means for operat 
ing such mechanism. 

Broadly, the present invention contemplates the pro 
vision of a prong or ram having coil retaining means 
expandable from an effective diameter less than, to an 
effective diameter greater than, the diameter of the open 
ing in a wire coil or the like. 

Specifically, one of the features of the present invention 
resides in a coil or ram characterized by the provision of 
hydraulically actuated mechanism for actuating the coil 
retaining means. 
Another feature of the present invention resides in the 

particular means employed between the hydraulic mech 
anism and the coil retaining means for operation of the 
latter. 

Other features and advantages of the invention will 
in part be obvious and in part will hereinafter appear, 
and they consist, generally, in the features of construc 
tion, combination of elements, and arrangement of parts, 
which will be exemplified in the construction to be de 
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2 
scribed and of which the scope of application will be 
indicated in the appended claims. 

In the accompanying drawings in which is shown the 
preferred illustrative embodiment of the present inven 
tion: 

Figure 1 is a perspective view of a forklift truck with 
the prong or ram of the present invention applied there 
to; 

Figure 2 is a perspective view of a lift truck employ 
ing the prong or ram of the present invention, this view 
showing one stage of the transposition of a series of 
coils from a horizontal position to a vertical position; 

Figure 3 is a perspective view of a lift truck and the 
ram of the present invention, showing the series of coils 
disposed in a vertical position with the nose of the ram 
in engagement with the annealing stem of an annealing 
furnace; 

Figure 4 is a view partly in elevation and partly in 
vertical section of the ram of the present invention, it 
being noted that the ram is in what would normally be 
in its vertical position with respect to the brackets attach 
ing it to the lift truck; 

Figure 5 is an end elevational view of the prong or 
ram of Figure 4; - 

Figure 6 is a plan view of certain linkage mechanism 
of the ram of the present invention, this view being 
taken, substantially along the line 6-6 of Figure 4; and 

Figure 7 is a plan view of the hydraulic cylinder as 
Sembly and certain other linkage mechanism of the ram 
of the present invention, this view being taken substan 
tially along the line 7-7 of Figure 4. 

Referring now in detail to the drawings, there is there 
shown a known type of commercial lift truck 1, having 
the usual uprights 2 at the forward end thereof in which 
vertically operates the usual lift carriage 3. 
The pivoted expandable ram 4 is supported on the lift 

carriage 3 by brackets 5, that may be secured to the 
carriage in any suitable or preferred manner. The ram 
4 is pivoted adjacent one end between the brackets 5 
on a pivot pin or shaft 6 for pivotal movement from 
a horizontal to a vertical position. To provide for hold 
ing the ram 4 in a horizontal position when picking up 
coils of wire from the storage area, the rearward exten 
sion 4a of the ram is provided with the recess 7 for re 
ceiving a locking pin 8, which operates in a slot 9 formed 
in the brackets 5. Locking pin 8 may be manually op 
erated for unlocking ram 4 from brackets 5, or it may 
be hydraulically actuated from the truck operator's seat 
for that purpose. Preferably, the pin and recess are so 
designed that the pin 8 will automatically engage in recess 
7 upon movement of the ram from its vertical to its hori 
Zontal position. 

Rana 4 comprises, essentially, a hollow metal tube, 
within which, and adjacent the pin 6, is disposed a hy 
draulic cylinder 5. A pin is anchored in the walls of 
the tube passes through a bracket 2 suitably secured to 
the rear end of the cylinder to support the latter in the 
tube. The piston rod i3 of the cylinder has a piston or 
block assembly 4 clamped thereto at 5 for actuation 
thereby. Piston or block assembly 14 is guided in the 
tube 4 by three shoes 6, each of which is positioned in 
a recess in the piston and is normally biased to the inner 
surface of the wall of the tube by springs 17 confined 
between the piston 14 and shoe 16. 
At its forward face, piston 14 has one end of a pair 

of links 18-19 suitably secured thereto, while the op 
posite end of links 18-19 receive therebetween one end 
of a link 20, a pin 2 pivotally connecting the three links 
together. The opposite end of link 21 is pivotally con 
nected by a pin 22 to a shoe 23. 
Shoe 23 constitutes the coil retaining means at the 
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outer end of the ram for preventing passage of the coils 
thereof. This shoe is in the general form of an obtuse 
angled triangle and in its inoperative position nestles 
within a slot 24 formed in tube 4. In this connection, it 
will be noted that link 20, for the greater portion of its 
length is also positioned in slot 24. The forward end of 

2,841,301. 
and 20 and thereafter pivotal movement of shoes 23 is 
effected by ribs 27 and its associated operating linkage. 
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In elevating the ram from its horizontal position, in 
which the coils of wire are loaded thereon, to its vertical 
position for transportation of the wire coils to the anneal 
ing furnace, it is to be observed that it is not contemplated 

the shoe is curved slightly outwardly, as indicated at . 
23a, for engagement under the lowermost or outermost 
coil positioned on the ram. The apex of the shoe pro 
jects outwardly of slot. 24 and is pivotally connected at 
25 to an extension 26 formed on a rib. 27. - - - 

Rib 27 extends along the outer surface of the tube 
4 for the major portion thereof and is pivoted on a pin 
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damage to the truck supporting structure. 28 carried by a bracket 29 suitably secured to tube 4. 
adjacent the pivot 6. Preferably, the rib 27 is of sub 
stantially channel shape in cross-section with the web 
27a of the channel extending beyond the legs 27b thereof, 
and being provided with down-turned ends to substantially 
conform with the inner surface of the wire coils. An 
outwardly directed stop member 30 is formed on the end 
of rib 27 to prevent the coils from sliding onto brackets 
5 when the ram is in a horizontal position. 

Externally of tube 4, and positioned within the channel 
portion of rib 27, adjacent the links 18-19, is a link 31 
having one end pivoted on a pin 32 carried by a bracket 
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truck forwardly consistent with 

33 suitably secured to the outer surface of tube 4. One 
end of link 31 is received between the ends of a pair 
of links 34-35, to which it is suitably secured, as by 
welding. The other ends of links 34-35 have a roller 
36 journaled therein at . 37. - 

It will be noted that link 31 carries a triangularly 
shaped portion defining a cam 38. This cam extends 
through a slot 39 in tube 4 and is positioned between the 
links 18-19 in the path of a roller or cam follower 40, 
which is pivotally journaled at 41 in the links 18-19. 
Upon actuation of hydraulic cylinder 10, cam follower 
40 cooperates with 
scribed. . . . . . . . 

It will be understood that there are three each of the 
above shoes 23, ribs 27 and the interconnecting linkage 
mechanisms above described, on the tube 4, all adapted 
to operate simultaneously upon actuation of hydraulic 
cylinder 10. - - - 

- In operation of the device, the fork truck operator will. 
first-lock the ram 4 in its horizontal position through 
the medium of the recess 7 and locking pin 8. The ram 
may then be raised or lowered relative to the uprights 2 
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cam 38 in a manner hereinafter de 
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that the change from the:horizontal to the vertical posi 
tion would be accomplished by simply elevating the ram 
in its horizontal position and thereafter releasing the lock 
pin 8, thus allowing the ram 4 to pivot to its vertical posi 
tion. Such a sequence of operations would allow the 
ram to swing downwardly very rapidly with possible 

On the con 
trary, in moving the ram from its horizontal position to 
a vertical position, it is contemplated that after the coils 
are positioned on the ram in its horizontal position, the 
truck operator will then release locking pin 8 and will 
then gradually raise the lift carriage and supporting 
brackets, thus allowing the nose 4a of the ram to slide . 
along the floor until the ram assumes its vertical posi 
tion. In lieu of sliding the nose 4a of the ram along the 
floor, the truck operator may, if he so desires, inch the 

the rise of the lift car 
riage in the uprights 2: . . . . 

It will be observed that the placing of the coils of 
wire in an annealing furnace is, in effect, a two story 
operation. The annealing furnace 43 is positioned on the 
ground level, with the lift truck carrying the wire coils 
'on the floor next above. Upon arrival of the lift truck 
at the furnace with the superposed coils, the nose 4a of 
the ram is inserted into an opening or recess in the 
annealing stem 45 of the furnace. The' nose 4a of the 
ram is especially designed to center the ram in the top 
of the annealing stem so that the coils of wire may be 
accurately-aligned with the annealing stem. 
As shown, the annealing furnace 43 has a vertically 

movable loading platform 46, which is raised to its upper 
limits at or previous to the time of placing the ram nose 
4a in the annealing stem. The lowermost coil of the 
superposed coils will thus be substantially disposed on 
said platform. The truck operator by then retracting the 
piston rod 13 of the hydraulic cylinder causes retraction. 
of ribs 27 and shoes 23 of the ram to free it from the 
wire coils. Upon lowering the platform 45 the coils 
will be transferred from the ram to the annealing stem.45. 

It will be obvious that the operations described above 
may be carried out in reverse order, that is, the truck and to axially-align it with the bore of the plurality of wire 

coils 42 that are to be transported and placed in the 
annealing furnace 43. The lift truck 1 is then driven 
forward to position the ram 4 in the bore of the coils. 
By then actuating hydraulic cylinder 10, links 18-19 
and 20 are moved longitudinally of tube 4 to initially 
start swinging the three shoes from the slots 24 about 
their pivots 25. At such time as links 20 are completely 
positioned in slots 24, cam followers or rollers 40-contact 
cams 38 on links 31. At such time, continued advance 
ment of links 18-19 and 20 will cause the shoes. 23 
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ram (the latter free of wire coils and with the coil re 
taining means retracted) may be positioned as shown in 
Figure 3. By then raising loading platform 45 with a 
stack of wire-coils thereon, the coils may be transferred 
from the annealing stem to the depending ram. The coil 
retaining means may then be actuated to hold the coils 

to continue to pivot about their pivots25, and at the same . 
time the cam followers 40 rolling along the inclined sur 
faces 38a of cams 38 will cause the links 31 to swing 
outwardly about their pivots 32. Such outward swing 
ing of links 31 is transmitted to ribs 27 by the roller or 
cam 36, which rolls along a rib 44 on the rib 27, thus 
causing the rib 27 to swing about its pivot 28. Such out 
ward swinging movement of shoes 23, links 31 and ribs 
27, continues until roller 36 contacts the curved portion 
44a of rib 44, which acts as a stop to limit outward swing 
ing of rib 27. Upon contact of roller 36 with the curved 
portion 44a of rib 44, the ribs 27 will be fully expanded, 
with the curved portion 23a of shoe 23 engaged beneath 
what will be the lowermost coil of wire when the ram 
is elevated to a vertical position. . . . . 

It will be observed from the foregoing that initial 
pivotal movement of shoes 23 is effected by links 18, 19 
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fast to the ram. The truck may then be driven off to a 
storage point where, by resting the lowermost coil on 
the ram on the floor or storage rack, the truck may be 
backed away and the lift carriage simultaneously lowered 
to dispose the coils with their axes in horizontal position. 
By then locking the ram in its horizontal position and 
releasing the coil retaining means, the truck may further. 
be backed to remove the ram from the centers of the coils. 
While a preferred form of the invention has been 

illustrated and described herein by way of example, it 
will be obvious that changes may be made therein within 
the spirit and scope of the invention, and, therefore, the 
invention is not to be limited to the precise form herein 
disclosed, except insofar as it may so be limited by the 
appended claims. . . . . . . . . . . . . . . . . .". -- 
... I claim: . . . . . . . . 

1. For use with an industrial truck having an upwardly 
and downwardly movable lift carriage, of ram means 
comprising in combination a tube pivoted at one end to 
said lift carriage, means operative to normally maintain 
said ram means in a horizontal position to engage a 
plurality of coils arranged in side by side relationship 
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with their axes in a horizontal plane, said means being 
operable to permit said ram means to assume a vertical 
dependent position with respect to said lift carriage 
upon upward movement of the latter, a plurality of cir 
cumferentially spaced ribs pivoted at one end to said tube 
adjacent the pivotal connection of said tube with said lift 
carriage, a shoe pivoted to the opposite end of each of 
said ribs, and means operative to swing said ribs and 
said shoes outwardly about their pivots relative to the 
tube. 

2. For use with an industrial truck having a vertically 
movable lift carriage, of ram means comprising in com 
bination a tube pivoted at one end to said carriage means 
operative to normally maintain said ram means in a 
horizontal position to engage a plurality of coils arranged 
in side by side relationship with their axes in a horizontal 
plane, said means being operable to permit said ram 
means to assume a vertical dependent position with re 
spect to said lift carriage upon upward movement of 
the latter, a plurality of circumferentially spaced ribs 
pivoted at one end to said tube adjacent the pivotal con 
nection of said tube with said carriage, a shoe pivoted 
to the opposite end of each of said ribs, a hydraulic 
cylinder positioned in said tube, and linkage means opera 
tively connecting said hydraulic cylinder with said ribs 
and said shoes to swing the ribs and shoes outwardly about 
their pivots relative to the tube upon actuation of said 
hydraulic cylinder. 

3. For use with an industrial truck having a vertically 
movable lift carriage, of ram means comprising in com 
bination a tube pivoted at one end to said carriage, said 
ran means being normally maintained in a horizontal 
position to engage a plurality of coils of wire arranged in 
side-by-side relationship with their axes in a horizontal 
plane, and being operable to assume a vertical dependent 
position with respect to said lift carriage upon upward 
movement of the latter, a plurality of circumferentially 
spaced ribs pivoted at one end to said tube adjacent the 
pivotal connection of said tube with said carriage, a 
shoe pivoted to the opposite end of each of said ribs, a 
hydraulic cylinder positioned in said tube, linkage means 
operatively connected to said hydraulic cylinder and to 
said shoes to initially swing the latter outwardly about 
their pivots relative to the tube upon actuation of said 
hydraulic cylinder, and means cooperating between said 
last named means and said ribs after initial swinging 
movement of said shoes to thereafter simultaneously 
swing both said shoes and ribs outwardly about their 
pivots relative to said tube. 

4. For use with an industrial truck having a vertically 
movable lift carriage, of ram means comprising in com 
bination a tube pivoted at one end to said carriage, said 
I am means being normally maintained in a horizontal 
position to engage a plurality of coils or wire arranged 
in side-by-side relationship with their axes in a horzon 
tal plane, and being operable to assume a vertical de 
pendent position with respect to said lift carriage upon 
upward movement of the latter, a plurality of circum 
ferentially spaced ribs pivoted at one end to said tube 
adjacent the pivotal connection of said tube with said 
carriage, a shoe pivoted to the opposite end of each of 
Said ribs, a hydraulic cylinder positioned in said tube, 
linkage means operatively connected to said hydraulic 
cylinder and to said shoes to initially swing the latter 
outwardly about their pivots relative to the tube upon 
actuation of said hydraulic cylinder, cam follower car 
ried by said last named means, and cam means associated 
with said ribs, said cam followers and said cam means 
cooperating after initial swinging movement of said shoes 
to thereafter simultaneously swing both said shoes and 
said ribs outwardly about their pivots relative to said 
tube. 

5. For use with an industrial truck having a vertically 
movable lift carriage, a ram means comprising in combi 
nation a tube pivoted at one end to said carriage and 
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6 
having a plurality of circumferentially spaced openings 
therein adjacent its other end, a plurality of circum 
ferentially spaced links pivoted to the outer surface of 
said tube, each of said links having a cam surface for 
projection through one of the openings in said tube, a 
plurality of circumferentially spaced ribs pivoted to said 
tube adjacent the pivotal connection of said tube with 
said lift carriage, each of said ribs enclosing one of said 
links and having engagement therewith, a shoe pivoted to 
the opposite end of each of said ribs, a hydraulic cylin 
der positioned in said tube, linkage means connected to 
said hydraulic cylinder and to said shoes to initially swing 
the latter outwardly about their pivots relative to the tube 
upon actuation of said hydraulic cylinder, and can fol 
lowers carried by said last named means for cooperation 
with the cam surfaces on said links after initial swinging 
movement of said shoes to thereafter simultaneously 
swing both said shoes and said ribs outwardly about their 
pivots relative to said tube. 

6. For use with an industrial truck having a vertically 
movable lift carriage, a ram means comprising in com 
bination a tube pivoted at one end to said carriage and 
having a plurality of circumferentially spaced openings 
therein adjacent its other end, a plurality of circum 
ferentially spaced links pivoted to the outer surface of 
said tube, each of said links having a cam surface for 
projection through one of the openings in said tube, a 
plurality of circumferentially spaced ribs pivoted to said 
tube adjacent the pivotal connection of said tube with 
said lift carriage, each of said ribs enclosing one of said 
links and having engagement therewith, a shoe pivoted 
to the opposite end of each of said ribs, a hydraulic cylin 
der positioned in said tube, a piston block assembly con 
nected to said hydraulic cylinder, spring pressed means 
carried by said block assembly for guiding the latter in 
said tube, linkage means connected to said block assem 
bly and to said shoes to initially swing the latter out 
about their pivots relative to the tube upon actuation 
of said hydraulic cylinder, and rollers carried by said 
last named means for cooperation with the cann surfaces 
on said links after initial swinging movement of said 
shoes to thereafter simultaneously swing both said shoes 
and said ribs outwardly about their pivots relative to 
the tube. 

7. For use with an industrial truck having a vertically 
movable lift carriage, a ram means comprising in com 
bination a tube pivoted at one end to said carriage and 
having a plurality of circumferentially spaced openings 
therein adjacent its other end, a plurality of circumferen 
tially spaced links pivoted to the outer surface of said 
tube, each of said links having a cam surface for projec 
tion through one of the openings in said tube, a plurality 
of circumferentially spaced ribs pivoted to said tube ad 
jacent the pivotal connection of said tube with said lift 
carriage, each of said ribs enclosing one of said links 
and having engagement therewith, a shoe pivoted to the 
opposite end of each of said ribs, a hydraulic cylinder 
positioned in said tube, a piston block assembly having a 
plurality of circumferentially spaced recesses connected 
to said hydraulic cylinder, shoes positioned in said re 
cesses in said block assembly, spring means normally bias 
ing said shoes outwardly of said recesses into contact with 
the inner surface of the tube to guide the block assembly 
in said tube, linkage means connected to said block 
assembly and to said shoes to initially swing the latter 
outwardly about their pivots relative to the tube upon 
actuation of said hydraulic cylinder, and rollers carried 
by Said last named means for cooperation with the cam 
surfaces on said links after initial swinging movement of 
said shoes to thereafter simultaneously swing both said 
shoes and said ribs outwardly about their pivots relative 
to the tube. 

8. A ran of the character described comprising a tube, 
a plurality of circumferentially spaced ribs pivoted at 
one end to said tube, a shoe pivoted to the opposite end . 
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