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Patented Dec. 17, 1946 2,412,845 

UNITED STATES PATENT OFFICE 
Application June 9, 1945, Serial No. 598,525 . 

(C. 294-88) Il Claims. 

This invention relates to improvements in Ver 
tically movable grapple forks and the general ob 
ject of the invention is to provide a Well balanced 
grapple fork having parallel rockshafts provided 
with complementary hook-shaped tines and re 
versely arranged simultaneously operated power 
applying units mounted upon opposite end por 
tions: of the frame for actuating the respective 
rockshafts to SWing the tines toward and from 
each other and to insure uniform penetration of 
the tines into the material to be conveyed by the 
grapple fork. . . . . . 

A further object of the invention is to provide 
a giapple fork of the construction described with 
IleanS for CC-Ordinating the SWinging movement 
of the respective tines to insure equal penetra 
tion of the cooperating tines into the material to 
be conveyed. 

More specifically the object of the invention is 
to provide a grapple fork of the character de 
scribed in which the rock shafts are respectively 
actuated by reversible fluid operated cylinders, 
preferably in the form of a rotatable pump driven 
by a reversible electric motor for forcing liquid, 
such as oil, under pressure into the larger end 
portions of the cylinders of an hydraulic motor 
and Simultaneously exhausting liquid from the 
inner cylinders thereof to force the tines into the 
material, and conversely to reverse the direction 
of flow of the liquid to swing the tines out of 
engagement with the material. 
Another object of the invention is to provide 

hydraulically actuated means of the character 
described with means for supplementing the 
amount of liquid under pressure supplied by the 
pump to the larger outer chambers of the respec 
tive cylinders than that which is exhausted from 
the inner chambers thereof, and preferably also 
to provide means for insuring uniformity of flow 
of the liquid through the pump irrespective of 
the direction of rotation of the pump. 
Another object of the invention is to provide 

a grapple fork having hydraulically operated 
cylinder and piston mechanism for actuating the 
rock shafts having complementary times, with 
means for preventing lateral strain upon the re 
spective piston rods. 
A further object of the invention is to provide 

switch mechanism in a circuit leading to the 
electric motor operable upon predetermined ro 
tation of the rock shafts in either direction to 
arrest the swinging movements of the tines of 
the fork at predetermined conclusions of such 
movement. . . . . . 
... These and other objects and features of the 
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2 
invention will more fully appear from the foll 
lowing description and the accompanying draw 
ings and will be particularly pointed out in the 
claims. 
A preferred embodiment of the invention is 

illustrated in the accompanying drawings, in 
which, 

Fig. 1 is a perspective illustration of a grapple 
fork embodying the invention viewed from above 
and approximately diagonally of the grapple 
fork; , ; ; : ... . . . . 

Fig. 2 is a like perspective illustration similarly 
viewed from the same side of the opposite end; 

Fig. 3 is a detail view illustrative of the re 
Spective hydraulic cylinders, the reversible elec 
tric motor, the pump actuated thereby, the con 
duits leading from the pump to the respective 
inner and outer chambers of the cylinders, and 
the means for insuring proper circulation of the 
liquid to and from the chambers of the cylinder; 

Fig. 4 is a detail elevation of One end of the 
grapple fork illustrating the means for actuat 
ing the stop switch mechanism; and, 

Fig. 5 is a view partially in vertical section 
illustrating particularly the connection between 
the piston rod of one of the hydraulically oper 
ated cylinders and the shaft having the tines of 
one of the grapple forks the tines being illus 
trated in dotted lines. 
The grapple forming the subject matter of the 

present invention is particularly designed for use 
With a crane for transporting masses of portable 
material, Such as Wool, from One place to another, 
and relates to the grapple fork mechanism of my 
prior application Serial Number 585,539 for pat 
ent on Wool storage and transporting mecha 
nism, in which the general construction of the 
grapple is illustrated and described. The grapple 
comprises a frame, mainly in the form of a heavy 
rigid rectangular flat plate having laterally pro 
jecting at Suitably spaced intervals from the re 
spective sides thereof a plurality of suitably 
formed extensions 2 provided with suitable caps 
3 forming journals for rock shafts 4 and 5. A 
Series of hook-shaped tines 6 having inwardly 
pointed ends 7 are provided with hubs 8 which 
are fixedly secured to the shaft. 4 and a similar 
Series of hook-shaped tines 9 provided within 
wardly pointed ends 0 have hubs f which are 
similarly secured rigidly to the rockshaft 5, the 
shafts 4 and 5 extending in parallelism length 
wise of the frame. - - - - 

The means for actuating the respective rock 
shafts comprise similar cylinders 2 and 13 which 
are reversely mounted transversely upon opposite 
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end portions of the frame . Each of the cylin 
ders 2 and 3 is provided with a piston having a 
piston rod 4, the outer end of which as illus 
trated in detail in Fig. 5 is connected by a Wrist 
pin 5 to cross heads S which are reciprocably 
mounted in suitable guideways and 8 which 
are bolted to the frame, 
Each of the rock shafts 4 and 5 has rigidly se 

cured to it upwardly extending pairs of Suitably 
spaced parallel arms 9, 20, and 2, 22, and the 
piston rod 4 extends through the space between 
the pairs of parallel arms. By virtue of this con 
struction and the location of the cross heads 6 
in the guides 7 and 8 any lateral strain upon 
the piston rods is avoided. Links 23 and 24, 
which are mounted upon the Wrist pin 5, extend 
respectively between the arms 9-20 and 2-22 
of the rock shaft and are pivotally connected 
thereto by pins 25 and 26. - - 

Suitable means are provided for simultaneously 
forcing liquid, preferably oil, under pressure to 
like chambers of the respective cylinders. In the 
preferred construction illustrated such means 
comprises a gear pump 2 which is located pref 
erably approximately midway of the length of 
the grapple and a conduit 28 leads therefrom to a 
pipe having branches 29 and 30 communicating 
with the end chambers of the respective cylinders 
f2 and f3. Similarly a conduit 3 leading from 
the opposite side of the gear pump 27 communi 
cates with branch pipes 32 and 33 leading to the 
inner chambers of the respective cylinders 2 and 
3 as shown in detail in Fig. 3. 
A suitable motor preferably a reversible elec 

tric motor 34, which is mounted upon the frame, 
is employed to drive the gear pump 27 and de 
sirably an electrically operated brake 35 is inter 
posed between the motor and the pump and is 
adapted to apply frictional pressure to a drum 
upon the motor shaft to overcome the monenturn 
of the motor and other parts when the electric 
current to the motor is discontinued. This brake 
mechanism may be of any usual character and 
need not be described. 
In the operation of the machine when the 

armature motor 34 is rotated in one direction the 
gear pump is actuated to Supply liquid under 
pressure through the conduit 28 and the branches 
29 and 30 thereof to the outer chambers of the 
respective cylinders 2 and 3 thereby forcing the 
piston toward the inner end of the cylinders and 
causing the piston rods to move the cross heads 
outwardly. 
Inasmuch as the capacity of the outer cham 

bers of the cylinders 2 and 3 is greater than 
that of the inner chambers of the cylinders, be 
cause of the presence of the piston rod in the 
latter, means are provided for supplying a sup 
plemental amount of liquid to the conduit lead 
ing to the outer chambers of the respective cylin 
ders. This is accomplished in the present inven 
tion by providing a closed tank 36 partially filled 
with oil which communicates with the conduit 31, 
Or aS illustrated in Fig. 3, With the branch 33 
leading therefrom. 
. Desirably also a similar supplemental closed 
tank 37 partially filled with liquid communicates 
with the conduit 28 leading from the opposite 
side of the pump 27, or as illustrated in Fig. 3, 
With the branch 30 leading from the conduit. 
Both of these tanks are mounted above the level 
of the pump so that liquid will flow freely to the 
pump and prevent it from becoming “air bound,” 
and will insure uniform circulation of the liquid 

4. 
through the pump during the operation of the 
device. 
In the operation of the device the armature 

of the motor 34 is rotated in a direction to cause 
the gear pump 27 to force liquid under pressure 
through the conduit 28 and the branch pipes 29 
and 30 to the outer ends of the cylinders. The 
pistons is thereof will be forced toward the inner 
end of the cylinder thereby causing the links 23 
and 24, which connect the wrist pins 5 to the 
shafts 25 and 26 at the upper ends of the paral 
lel arms 9-20, 2-22 respectively, to rotate the 
rock shafts 4 and 5 in a direction to cause the 
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pointed ends i and 10 of the grapple to pene 
trate the material which is to be transported. 
During Such rotation of the gear pump the liq 

uid will be exhausted by the pump 27 from the 
inner chambers of the cylinders 2 and 3. Upon 
reversal of the direction of rotation of the arma 
ture of the motor 34 fiuid under pressure will be 
forced through the conduit 3 and the branches 
32 and 33 to the inner chambers of the respective 
Cylinders, thereby forcing the pistons and piston 
rods thereof in the opposite direction and causing 
the linkS 23 and 24 to move the pairs of arms of 
the shafts 4 and 5 in a direction to swing the tines 
of the grapple fork outWardly and thereby disen. 
gage then from the material to be transported. 
A suitable manually controlled reversing switch, 

preferably located in the cab of the traveling 
Crane which has the hoisting mechanism for 
raising and lowering the grapple such as illus 
trated in my co-pending application, is provided 
for controlling the direction of flow of the electric 
current to the reversible motor and as conven 
tionally illustrated in Fig. 1 has a reversing switch 
38. 

Desirably suitable means are provided for 
breaking the electric circuit leading to the motor 
When the tines of the forks have approximately 
reached the limit of their swinging movement. 
In the particular construction illustrated switch 
boxes 39 and 4e are mounted upon one end of the 
frame and the switches thereof are provided with 
downwardly extending arms 4 and 42 which are 
connected by a coiled spring 43 and are provided 
at their lower ends respectively with rollers 
adapted to be respectively engaged by arms 44 
and -45 which are adjustably mounted upon a 
sliding bar 46 which is mounted in the slotted 
ends of guides 4 and 48. The sliding bar 45 is 
provided with an offset rectangularly recessed 
portion 49 which is engaged by a cam-like pro 
jection 58 upon the end hub 8 of the end tine 6 
as shown in Fig. 1. When therefore the rock 
shaft 4 approaches the limit of its movement 
SWinging the arms of the grapple inwardly the 
roller of the arm 62 will be engaged by the arm 
45 on the bar 46 and swing it in a direction to 
cause the stop Switch to break the electric cir 
cuit. This Switch also controls means not shown 
for causing the brake to be applied to the motor 
shaft thereby to arrest the inward-swinging move 
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ment of the times. Conversely when upon rever 
Sal of the motor the tines are swung away from 
each other the arm 44 will engage the roller upon 
the end of the arm 4 and move it in a direction 
to cause the Switch 39 to break the electric circuit 
to the motor as the tines are swung to the outer 
limit of their movement and similarly apply the 
electric brake to the motor shaft. . 
In Order to insure proper co-ordination of the 

SWinging movement of the respective series of 
tines Suitable means are provided for connecting 
the ends of the rockshafts 4 and 5. In the con 
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struction illustrated the shafts 4 and 5 project 
beyond the ends of the frame and are provided 
with sprokets 5 and 52 and a crossed chain 53, 
which is mounted upon the sprockets 5 and 52, 
is provided with a centrally slotted link 53 through 
which the Crossing strand of the chain extends, 
the slot in the link 5A being of sufficient length to 
permit the rocking of the respective shafts with 
out engaging either of the sprockets 5 and 52. 
By virtue of the construction above described 

a balanced grapple is provided of a very powerful 
character and which can be easily and readily 
controlled. 

It will be understood that the embodiment of 
the invention shown and described herein is of 
an illustrative character and that various modifi 
cations in construction and arraingement of parts 
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may be made Within the spirit and scope of the 
following claims. - 

Having thus described the invention, What is 
claimed as new, and desired to be secured by 
Letters Patent, is: 

1. A vertically movable grapple fork comprising 
a frame, parallel rock shafts mourated thereon 
each having rigid thereWith a series of hooked 
tines complementary to those of the other, and 
reversely arranged simultaneously operated power 
applying units mounted on aid connected directly 
and separately each to its respective rock shaft 
and acting simultaneously to Swing said tines to- : 
Ward and from each other. 

2. A Vertically nowable grapple fork conpris 
ing a frame, parallel rock shafts mounted thereon 
each having rigid thereWith a series of hooked 
tines complementary to those of the other, re 
versely arranged simultaneously operated power 
applying unitS mounted on Oppa Site end por 
tions of said frame for actuating the respective 
shafts to Swing Said tines toward and from each 
other, and means engaging like ends of both 
shafts for coordinating the Swinging move 
ments of the respective tines. 

3. A vertically movable grapple fork compris 
ing a frane, parallel rock shafts mounted thereon 
each having rigid thereWith a series of hooked 
tines complementary to those of the other, re 
versely arranged simultaneously operated power 
applying units mounted on opposite end portions 
of said frame for actuating the respective shafts 
to swing said tines toward and from each other, 
complementary sprockets upon said shaft, a 
crossed chain engaging Said sprockets, one of the 
leads of said chain having a longitudinal slot 
therein and the other lead passing through said 
slot, the slot being of sufficient length to permit; 
such rotation of the respective shafts as to co 
ordinate the SWinging movements of the respective 
tines. 

4. A vertically movable grapple fork comprising 
a frame, parallel rock shafts mounted thereon 
each having rigid therewith a series of hooked 
tines complementary to those of the other, fluid 
operated means mounted on Opposite end portions 
of said frame having means for rotating the re 
spective shafts to Swing said tines toward and 
from each other, comprising liquid circulating 
means for supplying fluid under pressure simul 
taneously to both of said fluid operated means 
and conversely Withdrawing the fluid therefrom in 
Such manner as to move said tines to Ward and 
from each other. 

5. A vertically nowable grapple fork compris 
ing a frame, parallel rock Shafts mounted there 
on each having rigid therewith a series of hooked 
tines complementary to those of the other, re 
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6 
versely arranged hydraulic cylinders mounted on 
opposite end portions of said frame having pis 
tons, and means operable by the reciprocation 
of the respective pistons to rotate the respective 
shafts in directions to swing the tines toward and 
from each other, liquid circulating means having 
means for simultaneously supplying liquid under 
pressure to the outer chambers of the respective 
cylinders and for simultaneously withdrawing 
liquid from the inner chambers of the respective 
cylinders to Swing the times toward each other 
and means, for reversing the flow of liquid to 
Swing said tines away from each other. 

6. A vertically movable grapple fork compris 
ing a frame, parallel rock shafts mounted there 
on each having rigid therewith a series of hooked 
tines complementary to those of the other, re 
Versely arranged hydraulic cylinders mounted on 
opposite end portions of said frame having pis 
tons, and means. Operable by the reciprocation of 
the respective pistons to rotate the respective 
shafts in directions to Swing the tines toward and 
from each other, a rotary pump having conduits 
for simultaneously supplying liquid under pres 
Sure to the outer chambers of the respective cyl 
inderS and for simultaneously exhausting liquid 
from the inner chambers of the respective cyl 
inders to Swing the tines toward each other and 
for reversing the flow of liquid to swing said tines 
away from each other, a reversible electric motor 
for actuating said pump, and reversible means 
for controlling the current supplied to said 
motor. - - - 

7. A vertically movable grapple fork compris 
ing a frame, parallel rock shafts mounted on 
and extending longitudinally of said frame each 
having rigid therewith a series of downwardly 
extending hooked tines and each having an up 
Wardly extending crank arm at the opposite end 
from that of the other, reversely arranged hy 
draulic cylinders mounted upon diagonally oppo 
site end portions of said frame each provided with 
a piston having a piston rod linked to the adja 
cent arm of the rock shaft, a rotary pump for 
Supplying liquid to the respective cylinders hav 
ing a conduit provided with branches leading to 
the Outer chambers of the respective cylinders, 
and a complementary conduit having branches 
leading to the inner chambers of the respective 
cylinders, a reversible electric motor for actuat 
ing Saidpump selectively to supply liquid under 
preSSure to the Outer cylinders or to the inner 
cylinders, and manually operable means for con 
trolling the direction of flow of the electric cur 
rent to said motor. 

8. A vertically movable grapple fork compris 
ing a frame, parallel rock shafts mounted on and 
extending longitudinally of said frame each hav 
ing rigid therewith a series of downwardly ex 
tending hooked tines and each having an up 
Wardly extending crank arm at the opposite end 
from that of the other, reversely arranged hy 
draulic cylinders mounted upon diagonally op 
posite end portions of said frame each provided 
with a piston having a piston rod linked to the 
adjacent arm of the rock shaft, a rotary pump for 
Supplying liquid to the respective cylinders hav 
ing a conduit provided with branches leading to 
the outer chambers of the respective cylinders, 
and a complementary conduit having branches 
leading to the inner chambers of the respective 
cylinders, a reversible electric motor for actuating 
Said pump, a circuit for supplying an electric cur 
rent to said motor having therein a stop switch 
mechanism, means including a cam on one of 
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said shafts for actuating said stop switch mech 
anism to break the electric circuit upon predeter 
mined completion of the swinging movement of 
the tines in each direction, and manually oper 
able means for controlling the direction of flow of 
the electric current to said motor. r 
- 9. A vertically movable grapple fork compris 
ing a frame, parallel rockshaftsmounted on and 
extending longitudinally of said frame each 
having rigid therewith a series of downwardly 
extending hooked tines and each having up 
wardly extending crank arms at the opposite 
end from that of the other, reversely, arranged 
hydraulic cylinders mounted upon diagonally op 
posite end portions of said frame each provided 
with a piston having a piston rod linked to the 
adjacent arms of the rock shaft, a rotary pump 
for supplying. liquid to the respective cylinders 
having a conduit provided with branches leading 
to the outer chambers of the respective cylin 
ders, and a complementary conduit having 
branches leading to the inner chambers of the 
respective cylinders, a closed tank partially filled 
with liquid communicating with the conduit 
leading to the inner chamber of the respective 
cylinders operable to supply additional liquid to 
the pump to supplement the amount of liquid 
exhaused from the inner chamber of said cyl 
inders which is of less capacity, a reversible elec 
tric motor for actuating said pump, and manually 
Operable means for controlling the direction of 
flow of the electric current to said motor. . 

10. A vertically movable grapple fork compris 
ing a frame, parallel rock shafts mounted on and 
extending longitudinally of said frame each hav 
ing rigid therewith a Series of downwardly ex 
tending hooked tines and each having an up 
Wardly extending crank arm at the opposite end 
from that of the other, reversely arranged hy 
draulic cylinders mounted upon diagonally oppo 
site end portions of said frame each provided 
with a piston having a piston rod linked to the 
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8 
adjacent arms of the rock shaft, a rotary pump 
for supplying liquid to the respective cylinders 
having a conduit provided with branches leading 
to the outer chambers of the respective cylin 
ders, and a complementary conduit having 
branches leading to the inner chambers of the 
respective cylinders, closed tanks partially filled 
with liquid communicating with the respective 
conduits leading to the outer and inner chambers 
of the respective cylinders operable to insure a 
proper. circulation of liquid through said pump. 
to the respective chambers of the cylinders irre 
spective of the direction of rotation of the pump, 
and manually operable means for controlling the 
direction of flow of the electric Current to Said 
motor. - 

11. A vertically movable grapple fork compris 
ing a frame, parallel rock shafts mounted on and 
extending longitudinally of the sides of said 
frame each having rigid thereWith a series of 
downwardly extending hooked tines complemen 
tary to those of the other, suitably spaced pairs 
of parallel crank arms rigid with and extending 
upwardly from opposite ends of the respective 
shafts, reversely arranged hydraulic cylinders 
transversely mounted on opposite end portions 
of Said frame each provided with a piston having 
a piston rod extending between the pairs of par 
allel arms of its rock shaft, a wrist pin connect 
ing the end portion of said piston rod to a cross 
head slidably mounted in guideways, and parallel 
links connecting said wrist pin to the respective 
pairs of parallel arms of said rock shaft, and a 
manually controlled electrically operated reverse 
pump for supplying liquid under pressure simul 
taneously to the outer chambers of the respective 
cylinders and for exhausting the fluid from the 
inner chambers of Said cylinders to swing the 
tines toward each other and upon reversal of said 
pump to Swing the tines away from each other. 
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