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- frey, Inc., Los Angeles, Calif,, a corperatmn of Cali-
fornia

Application May 14, 1956,; Se_rial No. 584,586
- 16 Claims. (Cl. 214—114)

This invention relates to grapples and more particular-

ly to a crane-operated grapple for handling scrap metal,
‘scrapped automobile bodies and Varmus other pleces of

scrap material.
It is an object of thIS invention to prewde a grapple

of the character described which is an improvement over -
grapples heretofore made, in point of ruggedness, long

life, ease of operation and control, reliability of perform-

ance and the eapac;tty for handling large amounts of scrap

metal of various sizes and shapes.
It is another object of this invention to provide a grapple
such as described which includes an electromagnet ar-

ranged to aid in the handling of metal scrap by the grap-

ple arms and in the operation of such arms..
It .is another object of this invention to prewde
grapple such as described having novel means for con-

necting an electrical conductor cable with the magnet so

that damage of the cable and faﬂure thereof as a con-
ductor are prevented. -
It 1s another object of this 1nvent10n to promde a

grapple such as described which embodies a novel con-

-~ described. Also connected with the grapple are a tag line
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Flg 6 is an enlarged secnenal view taken on the hne
6—6 of F1g 4; and

Fig. 7 is an enlarged sectmnal view taken en the hne'l_'__ -

7—7 of Fig. 4. | ,
Tn Fig. 1 of the drawings, there is shewn a grapple 1
embodying the present invention, as it would appear when

ready for use in connection with a crane. Only the boom

% of the crane is shown. The holding l1ne 3 and the hoist

| ~ line 4 of the crane are connected with the grapple and
.10 |

for operating the latter in a manner to be hereinafter fully

5 and an electrical conductor cable 6, which are epera-_.

tively mounted on a sprlng-leaded tagl1ne drum 7 sup-
ported on the boom 2. The tagline 5 and cable 6 extend
over guide pulleys 8 and 9 respeetwely, alse meunted on

the boom 2 adjacent the drum 7.

- Generally, the grapple 1 1ncludes an upper bedy 10:_

adapted to be suspended by the holding line 3 of the

~ body 16 and the grapple arms.

'30

“of the crane, also pulley blocks 15 and 16

crane; a lower body 11, a block and tackle unit 12 link- '

ing the two bodies, grapple arms . 13 swingably mennted--
on the lower body 11, and links 14 between the upper- |

The bilock and tackle unit: 12 1ncludes the hmst l1ne 4 I
ounted on
Actu-.

the upper body 10 and lower body 11 respectively..

ation of this block and tackle unit 12 by appreprlate move- | "
ment.of the holding line 3 and hoist line 4, will €

Fect the
movement of the. grapple arms 13 into and from load-

supporting p051t1011 in a manner to be herelnafter more |

fully described. |
As here shown an electremagnet 1’7 15 carrled by the’ |

~ lower body 11 to aid in the picking up and handling of

39

‘struction and arrangement of an upper bedy adapted to- g
~ the nlagnet appreciably 1ncreases the eﬁleiency. of th"e:r

be suspended by the holding line of -a crane, a lower body
swingably mounting grapple arms; a block and tackle unit
operable as a link between the two bodies by means of the
hoist line actuated from the crane, for effecting relative

vertical movement between the two bodies; links connect- |
ing the upper body with the grapple arms for swinging.

the arms into and from load-supporting position respon-
sive to relative vertical movement between the two
bodies; and an electromagnet carried by the lower body

for aiding in the handling of metal scrap as well as the -

operation of the grapple arms,

This 1nvention possesses many other advantages and

~ has other objects which may be made more easily ap-
parent from a consideration of one embodiment of the
invention. - For this purpose there is shown one form in
the drawing accompanying and forming part of the pres-
ent specification. This form will. now be described in

detail, illustrating the general principles of the invention;

but it is to be understood that this detailed description is

not to be taken i1n a limiting sense, since the scope of the

invention is best defined by the appended clau:ns

Referring to the drawings: |

Fig. 1 is a side elevation of a grapple embodying the
- present invention as it would appear when installed for
operaticn in connection with a crane, showing the grapple
in load-supporting and elevated position in full lines and
1n lowered and open position in dot-dash lines.

"Fig. 2 is a top plan view ef the grapple as seen frem
line 2—2 of Fig. 1;

Fig. 3 1s a sectlonal v1ew taken substanhally on the'

line 3-—3 of Fig. 2; -

Fig. 4 is a sectional view taken substantlally on the
line 4—4 of Fig. 2, showing parts ef the grapple in ralsed
position in dot-dash lines;

Flg 5 is a top plan v1ew taken from the 5-—-5 of Flg 4
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30 in the lower body 11 so that they

serap

scrap metal, particularly small scrap. = Thi$ magnet may-

be removed if desired when large pieces of scrap are to
be handled. However, the magnet does not interfere with
the handling of large pieees of scrap. In fact, the use of

grapple
The upper body 10 1s fermed of a series ef steel parts'

18 welded to one another to provide a skeleton structure.

This structure includes a pair of opposed flange portions
19 located centrally of the upper side of the body where-:
by a clamp 20 may be pivoted therebetween, as at 21, to~
provide for cennecting the holding hne 3 ef the crane ._
with the body 160. - | N

‘The links 14 here shewn in the form of steel bars,‘.;'

have their upper ends pivoted as'22 on the upper body

10 and their lower ends pivoted as at 23 on the grapple '-
arms 13, |

The crane hoist line 4 extends downwardly through o
an opening 25 in the body 10 to the pulley block 16
on the lower body 11, thence . upward- and ‘around the

| pulley block 15, belng connected to one of ‘the blocks

in the cenventmnal manner of block and tackle units. .
Guide rollers 26 and 27 'are mounted on the upper body

- 10 adjacent the opening 25 whereby the hOISt line "4 '

will be guided through the opening 23. |
The Iower body 11 is in the form ef a skeleten eteel,

structure similar to that of the upper body 11 and mounts:

the pulley lock 16 on the upper side thereof. |
The grapple arms 13 are pweted as at 29 in recesses
ay .swing into and
from. a position for gripping and supporting a load of
scrap. When swung downwardly, the arms 13 .extend
below the magnet 17 sc that the free ends. thereof abut
one another.
the arms 13 and the under face of the

magnet. -

shown at the lower end of Fig. 1 and in Fig. 3, the lower
ends of the arms are above the plane of the lower surface
of the magnet te faelhtate contact ef the magnet with the

In this way the scrap is gripped hetween:_
| When -
‘the arms 13 are raised to their nppermos',t portion as.
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As here shown, each of the grapple arms 13 is in the
form of an arcuate steel bar having laterally extended
. flanges: 31 along the inner edges thereof. The flanges 31
on each arm 13 are enlarged laterally as at 32 (see Fig.
2) in a. direction away from- the free end of the arm so
as to provide comparatively wide supporting surface for a
load of scrap material held by and between the arms.
- The magnet 17 as well seen with reference to Fig. 3
is of greater diameter than the lower body 11 and is
detachably secured thereto by means of the fastenings

34. The magnet with the lower body 11 serves as an

effective counterweight in the operation of the grapple.

‘The pivotal connections 23 of the lower ends of the

links 14 with the grapple arms 13 are located between
the ends of such arms at points nearer to the pivoted ends
of the armys than to the free ends of such arms.

Means are provided for connecting the electrical con-
ductor cable 6 with the grapple in such a manner as to
prevent damage of the cable and failure thereof as an
electrical conductor. 'This means-includes a pair of pulleys
36 and 37 on the upper body 10 and a flexible shield
38 on the lower body 11. The pulley 36 is mounted in
a frame: 39 which is swivelly mounted on a vertical axis
as at 41 (see Figs. 1, 4; and 5) on the upper body 10.
The cable 6 extends from the-boom-carried tagline drum
7 and pulleys- 8-and 9, over the pulley 36 and then down-
wardly- in- a straight line to the magnet 17. The pulley
37 is mounted on the frame 39 above the pulley 36 and
engages- the cable 6 to hold. it in place on the pulley 36.

The shield 38 is in the form of a coiled spring which
surrounds the lower end portion of the cable ¢ and is
secured in any suitable manner in a socket 43 on an arm
44 fastened as at 45 on an angle bar 46 welded on the
body 11.. -

It i1s desired to secure the lower end portion of the
conductor cable 6 to the lower body 11 in such a man-
ner that any lateral movement of the cable between
the upper body 10 and the lower body 11, as may be oc-

casioned by the cable encountering objects in the use -

of the grapple, or by any other cause, will not damage
the cable. Accordingly, a slip clamp 48 grips the cable
6 beneath the arm 46 and is held in place by means of
bolts 49, as shown in Figs. 4 and 7. The upper end of

the clamp 48 abuts the lower side of the arm 46, whereas

the: lower end of the clamp engages the upper end of a
shield plate 50. The cable 6 extends downwardly from
the clamp: 48 through an opening 51 in the shield plate
50 and at its lower end is electrically connected with bind-
ing. posts 52 for: the magnet 17.. The shield plate 50 is
secured in place by bolts 53: so as to protect that portion
of the cable disposed: between the clamp 48 and the bind-
ing posts S2.

- It will now be apparent that as the upper and lower
bodies 10 and 11 of the grapple are relatively moved in

the operation of the grapple, the conductor cable 6 will

be guided and held in a comparatively straight line by
the coiled spring shield 38 and the pulleys 36 and 37
thereby preventing kmkmg of the cable and resultant
failure thereof. The spring shield 38 also vyields re-
sponsive to being struck by or against an object in the
use of the grapple and therefore with the clamp 48 and
the shield plate 50 will prevent damage of the cable.

As here shown, there are four grapple arms 13 and
four links 14 connecting the grapple arms with the upper
body 10. These links and arms are pivoted in such a
manner as to prevent relative turning or swinging move-
ment of the bodies 10 and 11 in the use of the grapple.

In the operation of the grapple to lower it into po-
sition to pick up scrap metal from the ground or other

surface, for example, from. the elevated position shown

in full lines in Fig. 1, the holding line 3 is lowered an
appropriate extent and then held, after which the hoist
line 4 is lowered, thereby permitting the lower body 11
and magnet 17 to gravitate a unit relative to the upper

M) |
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4
and magnet 17 are lowered, the links 14 cause the grapple
arms 13 to be raised, as shown in dot-dash lines in Fig.
1, when the -magnet 17 rests on the scrap material. With
the parts of the grapple in the position shown in dot-
dash lines in Fig. 1, the magnst may be energized to at-
tract and hold the scrap material; upon now lifting the
hoist line 4, the body 11 is moved upwardly toward the

- body 10, whereby the links 14 will cause the grapple
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arms 13 to swing down and encompass the scrap material
beneath the magnet 17, thereby picking up the scrap.
During this actuation of the grapple arms 13, the holding
line 4, is raised appropriately and upon continued rais-
ing of the line thie grapple may be lifted off the ground
and moved by the crane for the handling of the load of

scrap as destred.
Yhen it is desired to release the load of scrap, the

magnet 17 is deenergized and the hoist line 4 is lowered
while the upper body 11 is held by the holding line 3.
The body 11 and magnet 17 will then gravitate down-
wardly to swing the- grapple arms 13 upwardly and out-
wardly, thereby releasing the scrap load.

I claim: o

1. A grapple comprising: an upper body, adapted to
be suspended by the holding line of a crane; a lower
body; an electromagnet supported by said lower body;
grapple arms swingably mounted on said lower body; a
block and tackle unit linking said bodies; said unit in-
cluding a hoist line adapted to be operated by the crane
for actuating said unit to effect relative vertical move-
ment between said bodies; links connecting said upper
body with said arms operable to swing said arms into
and from load sustaining position responsive to relative
vertical movement between said bodies; a flexible elec-
trical conductor cable electrically connected with said
electromagnet and adapted to be connected with a source
of electrical energy; a pulley mounted on said body in a
pDSltIDIl such that the conductor cable may be extended
in a straight line from: said electromagnet up to and over
said pulley; and a tubular shield on said lower body
through which said cable extends.

2. A grapple comprising: an upper body, adapted to
be suspended by the holding line of a crane; a lower
body; an electromagnet supported by said lower body,
grapple arms swingably mounted on said lower body,
block and tackle unit linking said bodies; said unit in-
cluding a hoist line adapted to be operated by the crane
for actuating said unit to effect relative vertical move-
ment between. said bodies; links connecting said upper
body with said arms operable to swing said arms into and
from load sustaining position respomnsive to relative ver-
tical movement between said bodies; a pulley positioned
on said upper body so that a conductor cable for said
electromagnet may be extended thereover and downward-
ly i a substantially straight line for connection with said
electromagnet; and an upstanding tubular shield for said
cable carried by said lower body, said shield surrounding
said cable.

3. A grapple c:}mpnsmg an upper body, adapted to
be suspended by the holding line of a crane; a lower
body; grapple arms; means swingably mounting said arms
on said lower body; a block and tackle unit linking said
bodies; said unit including a hoist line adapted to be op-
erated by the crane for actuating said unit to effect rela-
tive vertical movements between said bodies; links con-
necting.said upper body with said arms operable to swing
said arms upwardly from load-sustaining position upon
movement of said bodies away from one another and to
swing said arms downwardly into load-sustaining posi-
tion upon movement of said bodies toward one another;
an electromagnet; and means mounting said electromag-

net on said lower body. |
4. A grapple comprising: an upper body; means on

said body for connecting said body with the holding line
of a crane; a lower body; pulleys on said bodies; a line

body and onto the scrap to be picked up. As the body 11 75 connecting said’ pulleys operable by the hoist line of the
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¢rane for effecting relative movement between said bodies;
arcuate grapple arms; means pivotally mounting one end
of each of said arms on said lower body, said arms being
swingable between a closed position in which the free
ends thereof substanually contact one another and an
open position in which said free ends are raised upwardly
and outwardly; rigid links pivoted at their ends to said
orapple arms and said upper body respectively; an elec-
tromagnet; and means detachably mounting said electro-

magnet on the under side of said lower body; said free |

end of said grapple arms being d1sposed above the plane

of the lower side of said magnet when in said open p051-.

tion.
5. A grapple comprising: an upper body, adapted to

be suspended by the holding line of a crane; a lower body;
grapple arms swingably mounted on said lower body,

block and tackle unit linking said bodies; said unit in-
cluding a hoist line adapted to be eperated by the crane
for actuating said unit to effect relative vertical movement
between said bodies;  links eonneetin’g said upper body
with said arms operable to swing said arms into and from

load sustaining position responsive to relative vertical
movement between said bodies; said lower body being

constructed and arranged to detachably support thereon
an electromagnet free from connection with said arms;
elements on said upper body and said lower body re-
spectively, mounted in line with one another whereby an
electrical conductor cable may be supported and held
thereon for connection with such an electromagnet; and
means mounting the cable-supporting element on said
upper body so as to swivel abeut a substantially vertical
axis. |
~ 6. A grapple cemprlsmg an upper body, adapted to
~ be suspended by the holding line of a crane; a lower
body; grapple arms; means swingably mounting said arms

on said lower bedy, a block and tackle unit linking said

bodies; said unit including a hoist line adapted to be op-
erated by the crane for actuating said unit to efiect rela-
tive vertical movement between said bodies; links con-
necting said upper body with said arms operable to swing
said arms into and from load sustaining position respoi-
sive to relative vertical movement between said bodies;
an. electromagnet; means detachably mounting said elec-
tromagnet on said lower body; a guide pulley for an elec-
trical conductor cable; means mounting said pulley so as
to swivel about an -upright axis on said upper body; and
means on said lower body substantially in line with said
guide pulley providing for electrically connecting said
cable with said magnet.

7. A grapple comprising: an upper body, adapted to
be suspended by the holding line of a crane; a lower body;
srapple arms swingably mounted on said lower body,
block and tackle unit linking said bodies; said unit in-

cluding a hoist line adapted to be operated by the crane

for actuating said unit to effect relative vertical movement
between said bodies; links connecting said upper body

with said arms operable to swing said arms into and from |

load sustaining position responsive to relative vertical
movement between said bodies; an electromagnet on
said lower body; a guide pulley for an electrical con-
ductor cable; means mounting said pulley so as to swivel
about an upright axis on said upper body; means on

said lower body substantially in line with said guide pulley

providing for electrically connecting said cable with said
magnet; and a pulley on said mounting means for heldmﬂ
said cable on said guide pulley. |

8. A grapple comprising: an upper body, adapted to
be suspended by the holding line of a crane; a lower body;
grapple arms swingably mounted on said lower body; a
block and tackle unit linking said bodies; said unit in-
cluding a hoist line adapted to be operated by the crane
for actnating said unit to effect relative vertical movement

 between said bodies; links connecting said upper body

with said arms operable to swing said arms into and from
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\ent between said bodies; an electromagnet 61 said
lower body; a guide pulley for an electrical cenduetor
cable; means mounting said pulley to swivel about an
upright axis on said upper body; means on said lower

body substantially in line with said guide pulley provid-
ing for electrically connecting said cable with said mag-
net; and a flexible tubular shield carried by said lower
body for embracing and pmtectmg the lower portlen of -

~ said cabile.

-9, A grapple comprising: an upper bedy, adapted to
be suspended by the holding line of a crane; a lower
body; grapple arms swingably mounted on sald lower
body; a bleck and tackle unit linking said bodies; said
unit including a hoist line adapted to be operated by the
crane for actuating said unit to effect relative vertical
movement between said bodies; links ceunectmg said
upper body with said arms operable to swmg said arms
intc and from load sustaining position responsive to rela-
tive vertical movement between said bodies; an electro-

magnet on said lower body; a guide pulley for an elec-

trical conductor cable; means mountlng said pulley so

‘as to swivel about an upright axis on said upper body;

and means on said lower body substantially in line with
said guide pulley for connecting said cable with said
lower body and electrically connecting said cable with said
magnet; said last named means including a coiled sprlng-

‘shield through which said cable may be extended; means

ﬁxmg one end of said shield to said lower body; a clamp

eripping said cable below said last named means; means
fixing said clamp to said lower body; and a shield plate
on said lower body covering the portion of the cable be-

" tween said clamp and said magnet.

10. A grapple comprising: an uppef bedy adapted to
be suspended by the holding line of a crane; a lower body;
orapple arms swingably mounted on said lower body,

~ block and tackle unit linking sard bodies; said unit in-

40
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cluding a hoist line adapted to be operated by the crane

for actuating said unit to effect relative vertical move-
ment between said bodies; links eonnectmg said - upper
body with said arms operable to swing said arms into
and from load sustaining position respomsive to relative
vertical movement between said bodies; an eleetremagnet |

on said lower body; guide means mounted on one of
said bodies adapted to be slidably engaged by an elec-
trical conductor cable so that said cable may be extended
downwardly therefrom for electrical connection with said
magnet; and clamping means disposed between sald guide
means and said magnet in line with said guide means for
oripping and holding the cable adjacent the electrical
connection of the cable with said magnet, whereby said

cable will move in a straight line between sald clamping

means and said guide means upon relative vertlcal move-
ment between said bodies. |
11. A grapple comprising: an upper bedy adapted to

be suspended by the holding line of a crane; a:-lower body;

grapple arms swingably mounted on said lewer body; a
block and tackle unit linking sald bodies; said unit in-
cluding a hoist line adapted to be operated by the crane
for actuating said unit to effect relative vertical movement
between said bodies; links cenneetmg said upper body
with said arms operable to swing sald arms into and
from load sustaining position responsive to relative ver-
tical movement between said bodies; an electromagnet on

~ said lower body; guide means mounted on one of said

65

Joad sustaining position responsive to relative vertical 76

bodies adapted to be slidably engaged by an electrical
conductor cable sc that said cable may be extended down-
wardly therefrom for electrical connection with said
magnet; clamping means disposed between said guide

-means and said magnet in line with said guide means for
gripping and holding the cable adjacent the electrical
‘connection of the cable with said magnet, whereby said

cable will move in a straight line between said clamping
means and said guide means upon relative vertical move-
ment between said bodies; and a shield between said guide
means and said clamping means for covering and protect-
ing said cable.




,

- 12. A grapple comprising: an upper body adapted to

be suspended by the holding line of a crane; a lower

bedy; grapple arms swingably mounted on said lower
body; a block and tackle unit linking said bodies; said
unit mcluding a hoist line adapted to be operated by the
crane for actuating said unit to effect relative vertical

movement between said bodies; links connecting said

upper bedy with said arms operable to swing said arms
into and from load sustaining position responsive to rela-
tive vertical movement between said bodies; an electro-
magnet on said lower body; guide means mecunied on one
of said bodies adapted to be slidably engaged by an elec-
trical conductor cable so that said cable may be extended
downwardly therefrom for electrical connection with said
magnet; clamping means disposed between said guide
means and said magnet in line with said guide means for
gripping and holding the cable adjacent the electrical con-
nectton of the cable with said magnet, whereby said
cable will move 1n a straight line between said clamping
means and said guide means upon relative vertical move-
ment between said bodies; and means disposed above and
below said clamping means for cevering and protecting
said cable. |

13. A grapple comprising: an upper body, adapted to
be: suspended by the holding line of a crane; a lower
body; grapple arms swingably mounted on said lower
body; a block and tackle unit linking said bodies; said
untt including a hoist line adapted to be operated by the
crane for actuating said unit to effect relative vertical
movement between said bodies; links connecting said upper
body with said arms operable to swing said arms into and
from load sustaining position responsive to relative verti-
cal movement between said bodies; an electrcmagnet on
said lower body; guide means mounted on one of said
bodies adapted to be slidably engaged by an electrical
conductor cable so that said cable may be extended down-
wardly therefrom for electrical connection with said
magnet; clamping means disposed between said guide
means and said magnet in line with said guide means for
gripping and holding the cable adjacent the electrical
connection of the cable with said magnet, whereby said
cable will move in a straight line between said clamping
neans and said guide means upon relative vertical move-
ment between said bodies; and means disposed between
said clamping means and the electrical connection of
sald cable with said magnet for shielding and protectine
said cable. |

14. A grapple comprising: an upper body, adapted
to be suspended by the holding line of a crane; a lower
body; grapple arms swingably mounted on said lower
body; a block and tackle unit linking said bodies; said
unit including a hoist line adapted to be operated by the
crane for actuating said unit to effect relative vertical

movement between said bodies; links connecting said _

upper body with said arms coperable to swing said arms
into and from load sustaining position responsive to
relative vertical movement between said bodies; an elec-
tromagnet on said lower body; guide means swivelly
mounted on one of said bodies adapted to be slidably en-
gaged with an electrical conductor cable so that said cable
may be extended downwardly therefrom for electrical con-

nection with said magnet; and clamping means on said

lower body in line with said guide means for gripping and
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holding said cable above said magnet whereby said cable
will move in a straight line between satd clamping means

and said guide means upon relative vertical movement

befween said bodies. |

15. A grapple comprising: an upper body adapted to
be suspended by the holding line of a crane; a lower body;
grapple arms swingably mounted on said lower body; a
block and tackle unit linking said bodies; said unit in-
cluding a host line adapted to be operated by the crane for

actuating said unit to effect relative vertical movement

between said bodies; links connecting said upper body
with said arms operable to swing sald arms into and
from load sustaining posttion responsive to relative ver-
tical movement between said bodies; an electromagnet

on said lower body; guide means swivelly mounted on one
of said bodies adapted to be slidably engaged with an

electrical conductor cable so that said cable may be ex-

tended downwardly therefrom for electrical connection

with said magnet; clamping means on said lower body In

Jine with said guide means for gripping and holding said

cable above said magnet whereby said cable will move in
a straight line between said clamping means and said
guide means upon relative vertical movement between
said bodies; and a shield mounted on one of said bedies
between said clamping means and said guide means for
covering and protecting said cable.

16. A grapple comprising: an upper body, adapted to
be suspended by the holding line of a crane; a lower

body; grapple arms swingably mounted on said lower

body; a block and tackle unit linking said bodies; said
unit including a hoist line adapted to be operated by the
crane for actuating said unit to effect relative vertical
movement between said bodies; links connecting said
upper body with said arms operable to swing said arms
into and from load sustaining position responsive to rela-
tive verfical movement between said bodies; an elec-
tromagnet on said lower body; guide means swivelly
mounted on one of said bodies adapted to be slidably
engaged by an electrical conductor cable so that said cable
may be extended downwardly therefrom in a straight line
for electrical connection with said magnet; clamping
means disposed between said guide means and said mag-
net in line with said guide means for gripping and holding
the cable adjacent the electrical connection of the cable
with said magnet, whereby said cable will move in a
straight line between said clamping means and said guide
means upon relative vertical movement between said
bodies; and a shield mounted on one of said bodies be-
tween sald clamping means and said guide means for
covering and protecting said cable, said shield surrounding
said cable and permitting axial movement of the cable

relative thereto.
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