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6 Claims.

Our invention relates to grapples and has for
its object the provision of an improved structure
of that character, for seizing and lifting stone,
or for such other or additional purposes as it

& may be adapted o serve. One of the objects of

our invention ‘is to provide a grapple having

grab hooks adapted to swing a limited distance
in -a horizontal or sidewise direction independ-
ently of each other as well as to rise or fall
10 collectively, thus being enabled to better accom-
modate themselves to irfegular contours of the
load and aveid damaging side strains. With this
and other objects in view, our invention consists
of the structures, combinations, and arrange-
18 ments of parts hereinafier described and claimed.
In the drawings, Fig. 1 is an elevation of our
invention in open or load receiving position, partly
in vertical section on the lines 1—1-—1 of -Fig. 5.
Fig. 2 is an elevation partly in section similar to
20 that shown in Fig. 1, except that the invention
is shown in closed or load retaining position as
when suspended by the hereinafter described op-
erating cable. Fig. 3 is a fragmentary front view
of the preferred form of the hereinafter described
leaf link chain. Fig. 4 i$ a fragmentary side view
of said leaf link chain. Fig. 5 is a top plan
view of our said invention. Fig. 6 is a front
elevation of one form of the hereinafter described
head links; foot links, operating bars and grab
hooks. Fig.'7 is an elevational view partly in sec-
tion of one of the head links and its attachmg
means.

In the drawings, 1, is a head plate, in the pe-
riphery of which is preferably formed a horizon-
tally disposed annular groove 1%, the floor and
roof of which are preferably inclined upwardly
and inwardly toward the vertical axis of said
plate, said floor and roof forming supporting llps
for hereinafter descnbed head links.

Erected upon said plate, is an ‘axle bearing “1b,
of any suitable structure, preferably integral with
said plate and adapted to support the axle of a
guide or anti-friction.wheel 2; said plate being
apertured forward of said wheel for the passage
of an operating cable 5. .The plate 1 is-also pro-
vided with a suspending eye 1¢ of any suitable
structure, to which is attached a suspending cable
1d,

Below said head plate, is a foot plate 3, pref-
erably of shorter horizontal diameter than said
head plate. In the periphery of said foot plate is
formed a horizontally disposed annular groove 32,
the floor and roof of which are preferably inclined
upwardly and inwardly toward the vertical axis
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of said foot plate, said floor and roof of said
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foot plate forming supporting lips for hereinafter
described foot links.

Upon said foot plate is erected a bearing 3b
of any suitable structure, adapted to. support a
sheave or bull wheel 4, which is adapted to
engage said operating cable 5, which cable ex-
tends upwardly and loosely through said aper-
ture in said head plate, and thence directly or
indirectly to an external winding drum, not shown
but well known to the art.

One or more chains or cables 6, of any suitable
structure, preferably of the leaf-link chain type
shown in Pigs. 3 and 4, are attached at one end
to said head plate in any suitable manner and
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- by any suitable means, as at 62 and are adapted 70

to be engaged by, or are connected to said wheel
4 in any suitable manner or by any suitable
means, as by pinning theim to respectively corre-
sponding arms, as 42, extending radially from the
hub of said wheel 4.

Each of a plurality of foot links 7, 7, of ‘any
suitable structure, is pivoted by a vertically dis-
posed pivot 73 to said foot plate, and bears upon
said plate and extends radially outward and
preferably at a downward inclination therefrom.
Said links are preferably six in number and are
spaced from each other and distributed around
the periphery of the supporting foot plate.

Each of a plurality of head links 8, 8, of any
suitable structure is secured at one end to said
head plate by a vertically disposed pivot 8 and
bears upon said head plate and extends radially
outward and preferably at a downward inclina-
tion. therefrom. Said head links are preferably
six in number and are spaced from each other
and are distributed around the periphery of said
head plate in'radial vertical planes corresponding
substantially to the radial vertical planes in which
the foot links are positioned.

Depending operating arms 9, 9 are connected at 95
their upper ends by horizontally disposed pivots
9= to the outer ends of sald head links, respec~ .
tively.

Grab hooks 10 10, of modified bell-crank shape,
are . connected by horizontally disposed pivots 100
as abt 102 to the outer ends of said foot links,
and are connected by horizontally disposed pivots
at their heels, as at 107, to the lower ends of said
operating arms, respectively.

The toes, or free ends 10° of said grab hooks 165
extend downwardly and inwardly to engage the
load.

The vertically pivoted ends of said head links
preferably extend into the peripheral groove in
said head plate and bear on the floor thereof 119
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provided. at any suitable locations for -directly’
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and the vertically pivoted ends of said foot links
preferably extend into the peripheral groove in
said foot plate and bear on the floor thereof.

Partitions or stops 1¢ are preferably formed in
the groove 12 between the respective links there-
in, to limit the side swing of said links and also
to strengthen the head plate.

Partitions or stops 3¢ are also preferably formed
in the groove 3* between the link ends therein,
to limit the side swing of said links and also to
strengthen the foot plate. o

The downward inclination of the several links
facilitates the side swing of the links, operating
bars and hooks, and the return of the links and
hooks to normal radial position after relief from
any load, or other strain which ‘has swung or
pressed them sidewise. -

The bottom of the foot plate is preferably re-
cessed, within which recess any desired number of
weights 11, may be positioned as may be re-
quired.to enable said foot plate and wheel 4 to
rapidly overhaul said cable 5 when the grapple
is-returning to open position after a load has been
dropped.

Stops 12 of any sultable number or structure are

or indirectly preventing the heels of -the grab
hooks from rising too far or swinging inward of
lines projected through the1r respective head and
foot link supports.

In.operation, when our invention is suspended
by its cable 1¢ and its cable 5 is slack, the foot

plate drops a short distance, thus depressing the

shank ends of the hooks and spreading their

= toes to wide open load-receiving, or load releas-

ing position.

When the cable 1d s slack and lifting stlam
is put upon the operatmg cable. 5, the head plate
drops a short distance, thus through the operating

> arms depressing the heels of the grab hocks and

forcing their toes inwardly to load grappling po~
sition: If a prominence .on the load tends to pry

" one or another of the hooks sidewise, such hook
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may yield and thus.avoid damaging strain, which

45 is a highly 1mportant and va,luable feature of our

invention.

What we claim is—

1. The combination with a head plate of a
foot, plate; radially disposed head links mounted

~ upon said head plate and adapted to swing side-
wise thereon; radially disposed foot links mounted:

upon said foot plate and adapted to swing side-
wise thereon; -grab. hocks pivotally secured to
said foot hnks respectively, by horizontally dis-

55 posed pivots; operating bars pivotally. connect-

ed to said head links, respectively, by horizontal-
1y disposed pivots and also connected to said grab
hooks, respectively, by horizontally disposed piv-
ots: means for suspending said head plate, and

e means for suspending said foot plate when the

first said means is slack.

2. The combination with a head plate ‘of a foot,
plate; downwardly and outwardly inclined head
links mounted on said head plate and adapted to

65 swing sidewise thereon; downwardly and out-

wardly inclined foot links mounted on said foot

plate and adapted to swing sidewise thereon, de-
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pending grab hooks. secured to the outward ends
of said foot links, respectively, by horizontally
disposed pivots; operating arms secured to the
outward ends of said head links, respectively, by
horizontally disposed pivots; said arms being also
secured to said grab hooks, respectively, by hori-
zontally disposed pivots; means for suspending
said -head plate, and means for suspending said
foot plate when the first said suspending means
is slack.

3. A grapple comprising a head plate, a foot
plate, a plurality of grab hooks, links, pivotes
connecting said links to said foot plate, pivots
connecting said links to said hooks, operating
arms, pivots connecting said arms to said hooks,
other links, pivots connecting said other links to
said head plate, pivots connecting said other

links to said arms, means connected to said head

plate for suspending the same, and means con-
nected to said foot plate for suspending the same
when the first said suspending means is idle.

4, A grapple comprising a head plate, a foot
plate, a plurality of grab hooks, links, horizontal-
ly disposed pivots connecting said links to said

hooks, vertically disposed pivots connecting said ;

links to said foot plate, operating arms, horizon-
tally disposed pivots connecting said arms to said
hooks, other links, horizontally disposed pivots
connecting - said other links to said arms, ver-
tically disposed pivots connecting said other links
to said head plate, means attached to said head
plate for suspending the same, and means at-
tached to said foot plate for suspending the same
when the first said suspending means is idle.

5. The combination with a head plate, of a ;

foot plate; radially disposed head links mounted
upon said head plate and adapted to swing side-
wise thereon; stops for limiting the side swing of
said links; radially disposed foot links mounted
upon said foot plate and adapted to swing side-
wise thereon; stops for limiting the side swing
of said foot links; grab hooks secured to said foot
links, respectively, by horizontally dispesed piv-
ots; operating bars connected to said head links,
respectively, by horizontally disposed pivots and
also connected to said grab hooks, respectively,
by horizontally disposed pivots; means for sus-
pending said head plate, and means for suspend-
ing said foot plate when the first said suspend-
ing means is idle. )

6. The combination with a head plate, of a foot.

plate of shorter diameter than said head plate;
head links mounted upon said head plate and ex-
tending radially thereof and adapted to swing

80

199

sidewise thereon; foot links mounted upon said .-

foot plate and extending radially therecf and
adapted to swing sidewise thereon; grab hooks se-
cured to said foot links, respectively, by hori-
zontally disposed pivots; operating bars secured

to said head links by horizontally disposed pivots -

and also secured to said grab hooks, respectively,
by horizontally disposed pivots; means for sus-
pending said head plate, and means for suspend-
ing said foot plate when the first said suspend-
ing means is slack.

: FRANK. R. ZIMMERMAN,
IRA J. LYONS.
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