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57 ABSTRACT 
This disclosure pertains to a novel mechanical grapple 
adapted for use with track and rubber-tire og skid 
ders. The grapple comprises a pair of jaws supported 
by a manipulating boom at the aft-end of a skidder. 

11, 3,860,282 
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The jaws are pivotally interconnected at their upper 
ends for scissors-like relative motion and gravity open 
ing. A cable is entrained about the aforementioned 
jaw pivotal interconnection and about reeving means 
on at least one of the jaws, crosses the jaw opening be 
neath the jaw pivotal interconnection, and is opera 
tively connected at one end to one of the jaws. The 
other end of the cable is interconnected to a power 
source such as a winch. That portion of the cable 
which crosses the jaw opening chokes off the jaw 
opening as the jaws close, thus bearing down on and 
holding fast logs held in the jaws. Each jaw is sup 
ported for opening and manipulating purposes by a 
tension member depending downward from the afore 
mentioned manipulating boom. The boom has at its 
end nearest the skidder a fairlead means adapted to 
guide the cable and permit the grapple when loaded to 
be drawn up well off the ground and to interact with 
the fairlead means such that the closing force of the 
grapple may exceed that depending on the grapple 
load alone. In addition, the aforementioned interac 
tion between the grapple jaws and the fairlead means 
is adapted to provide free universal relative angular 
movement between the loaded grapple and the skid 
der during the log transporting phase of the skidding 
operation. The grapple closes and is drawn into the 
skidder when the cable is taken in, and opens and falls 
away from the skidder when the cable is payed out. 

1 Claim, 10 Drawing Figures 
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1. 

LOG SKIDDER GRAPPLE 

This invention relates to novel improvements in de 
vices which are known in the art to which they pertain 
as grapples, or to devices such as clamshell buckets and 
tongs which belong to or are of the general character 
of grapples. In their simplest form, grapples and tongs 
are substantially four-bar mechanisms wherein two 
members comprise the jaws the two members actuate 
the jaws in either opening or closing, or both. 

In the logging industry, grapples have found wide 
usage in loading logs onto trucks, trailers, rail cars, 
barges and ships. They have found further use in the 
yarding of logs immediately after falling and bucking, 
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does not depend upon compressive forces in the open 
ing members. 

Still another object of the invention is to provide a 
grapple closing mechanism which applies a closing 
force to the jaws below the jaw pivot pin and directly 
across the jaw opening. 

It is still another object of this invention to provide 
an embodiment thereof wherein the opening members 
are interconnected to a manipulating boom which pro 
vides at least one degree of freedom of either angular 
or linear motion to the grapple. 

It is another object of this invention to provide an 
embodiment thereof wherein the opening members are 
flexible and interconnected with actuating means such 

the grapple being supported and transported at a set- 15 that the grapple jaws may be raised or lowered either 
ting by a cable-winch system. The present invention 
pertains to a grapple means adapted for use with track 
or rubber-tire log skidders. Principle requirements for 
a log grapple suitable for use with skidders are com 
pactness, lightness, simplicity of construction, ade 
quacy of closing force, dependability of opening mech 
anism, and effective leading and interconnecting of 
closing and opening means to the grapple jaws. Two 
very important further requirements are shortness 
when engaged so that the grapple and load may be 
raised off the ground, and a manipulating means for 
raising, lowering, and engagaing the grapple jaws. A de 
sirable feature would be that the grapple be closed by 
a cable winch that is normally a standard component 
on skidders, and easily disconnected therefrom so that 
the winch may be used for conventional choking of logs 
not accessible to the grapple. 
A further desirable feature is holding dependability; 

that is to say, while the grapple closing force may be ad 
equate to prevent logs from vertically falling out of the 
grapple jaws, the holding characteristics of the jaws 
may not be such as to prevent the logs slipping out lon 
gitudinally, particularly in the skidding operation 
where the logs rest on and are dragged along the 
ground. Holding dependability in conventional logging 
grapples depends heavily upon large spikes or teeth on 
the inner surfaces of the jaws. However such spikes and 
teeth have been known to cause undesirable log dam 
age and, in any case, do not provide the holding effec 
tiveness of conventional choker cables which bite into 
a log or logs to an extent which is in direct proportion 
to the weight thereof. The present invention is adapted 
for use with log skidders and is directed toward com 
bining the operating versatility and labor saving charac 
teristics of log grapples with the holding dependability 
of log chokers. 

It is one object of this invention to provide an im 
proved grapple assembly, especially designed for log 
skidding, of compact and light construction, wherein 
the cable which closes the grapple also spans the open 
ing of the grapple jaws and bears upon and bites into 
a log or logs between jaws. 

It is a further object of this invention to provide a jaw 
closing force substantially equal to or greater than the 
force required to resist the force of gravity on the grap 
pled load, irrespective of the size of the load or the 
working position of the grapple jaws relative to one an 
other. 
Yet another object of this invention is to provide a 

grapple closing mechanism such that the opening mem 
bers may be either rigid or flexible, of simple construc 
tion, and wherein the closing force between the jaws 
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jointly or severally with respect to the boom, wherein 
those flexible opening members may be used in combi 
nation with a grapple closing cable to locate the grap 
ple over a turn of logs, and wherein those flexible open 
ing members may be slackened when the grapple and 
a turn of logs are drawn up firmly against the skidder 
by the closing cable. 
Yet a further object of this invention is to provide an 

embodiment thereof wherein a closing cable first fair 
lead means mounted in the boom is adapted to interact 
with a closing cable second fairlead means mounted on 
the grapple such that when the opening members are 
slack or disconnected, and the grapple is drawn up 
firmly against the boom by the closing cable, the grap 
ple is substantially free to swing universally with re 
spect to the boom. 
These and still further objects and advantages of the 

present invention reside in the details of construction 
of a preferred embodiment disclosed herein and will be 
evident to one skilled in the art from a study of the 
specification and the accompanying drawings. There 
fore the preferred embodiment disclosed is merely ex 
emplary and is not intended to detract from the full 
scope of the invention as set out in the annexed claims. 

In the drawings, wherein like numerals refer to like 
parts: 
FIG. 1 is a plan view of a grapple and manipulating 

boom assembly in accordance with the present inven 
tion with the grapple jaws fully open and wherein the 
manipulating boom has an upper portion pivotally 
mounted on a lower portion thereof, 
FIG. 2 is a side view of the present invention taken 

substantially along line 2-2 in FIG. 1; 
FIG. 3 is a rear view of the present invention taken 

substantially along line 3-3 in FIG. 1 and illustrating 
a closing cable fairlead means mounted in the manipu 
lating boom; 
FIG. 4 is a partial sectional view of the manipulating 

boom pivotal interconnection taken substantially along 
line 4-4 in FIG. 2; 
FIG. S is a schematic fluid power circuit adapted to 

swing the upper portion of the manipulating boom with 
respect to the lower portion thereof and to actuate the 
grapple opening members, 
FIG. 6 is a partial sectional view of the grapple taken 

substantially along line 6-6 of FIG. 3 and showing the 
relationship between the grapple jaws and a closing 
cable fairlead means mounted on the grapple jaw pivot 
pin; 
FIG. 7 is a plan view of the grapple closing cable fair 

lead means taken along line 7-7 of FIG. 3, 
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FIG. 8 is a side view of the present invention showing 
the grapple engaging a turn of logs and drawn up 
snuggly against the manipulating boom fairlead means; 
FIG. 9 is a rear view of FIG. 8 taken substantially 

along line 9-9; 
FIG. 10 is a view of the grapple jaws in overlapped 

relation. 
Turning now to the drawings, FIGS. 1, 2, and 3 show 

three views of a preferred embodiment of the present 
invention where 20 schematically denotes the frame of 
a rubber-tire skidder the rear wheels of which are rep 
resented schematically by 21 and 22. A manipulating 
boom means generally denoted by 23 and comprising 
a lower section 24 and an upper section 25 supports by 
means of opening cables 26 and 27 a grapple assembly 
generally denoted by 28 and comprising jaws 29 and 
30. The lower section 24 of boom 23 is rigidly mounted 
on the skidder frame 20, the upper boom section 25 
being pivotally mounted on the lower portion 24 by 
means of a turntable bearing generally denoted by the 
numeral 31 in FIG. 2. 
Turning to FIG. 4, it will be seen that bearing 31 

comprises outer race 32 attached to boom lower sec 
tion 24 by means of bolts 33 and inner race 34 attached 
to boom upper section 25 by means of bolts 35. Inner 
race 34 and outer race 32 are interconnected for rela 
tive angular motion about a common substantially ver 
tical axis at their center by means of a plurality of balls 
36. A rotary actuator 37 is mounted on boom upper 
section 25 by means of bolts 38, the shaft 39 thereof 
being torsionally interconnected to boom lower section 
24 by means of spline 40. Clearly, boom upper section 
25 may be swung in a substantially horizontal plane 
under the influence and within the operational limits of 
rotary actuator 37 to positions such as that denoted by 
the numeral 41 in FIG. 1. 
Looking back at FIGS. 1, 2, and 3, it will be seen that 

grapple opening cables 26 and 27 are entrained about 
sheaves 66 and 67 rotatably mounted respectively in 
swivel fairleads 68 and 69 which themselves are rotat 
ably mounted in boom upper section 25 by means of 
hollow stub shafts typically denoted by the number 70 
(FIG. 1). It is clear that the swivel fairleads 68 and 69 
adopt an angular position with respect to the boom 
upper section 25 to suit the position of grapple 28 with 
respect to the boom upper section 25. Thus passing 
through swivel fairleads 68 and 69, grapple opening ca 
bles 26 and 27 are interconnected respectively to linear 
actuators 42 and 43 by means of sheave blocks 44 and 
45 and ultimately connected to boom 25 by means of 
ferrules 46 and 47. The sheave blocks 44 and 45 are in 
terconnected to linear actuator piston rods 48 and 49, 
linear actuator cylinders 50 and 51 being intercon 
nected to boom upper section 25 by means of pinclevis 
connections 52 and 53. Clearly, grapple jaws 29 and 30 
may be raised and lowered jointly and severally under 
the influence and within the operational limits of linear 
actuators 42 and 43. 
FIG. 5 shows schematically the manner in which ro 

tary actuator 37 and linear actuators 42 and 43 may be 
interconnected with a fluid power source 54. A system 
sump and fluid supply is generally denoted by 55. Re 
lief valve 56 controls the system pressure level at the 
level required to operate the rotary and linear actua 
tors; in addition, valve 56 dumps to sump when all 
three operating valves 57, 58, and 59 are in the center 
hold position typified by the indicated positions of 
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4 
valves 58 and 59. Two further relief valves 60 and 61 
are set to structurally protect boom 23 by limiting the 
grapple opening forces in opening cables 26 and 27 
when valves 57 and 59 are in the center-hold position 
and either the grapple is unloading at a landing, or the 
load shifts when the skidder is underway. It will be evi 
dent to one skilled in the art that control valves 57 and 
59 are adapted to normally hold linear actuator rods 48 
and 49, valve positions being provided for power re 
traction and gravity extension thereof. It will be further 
evident that rotary actuator valve 58 is adapted to nor 
mally hold rotary actuator shaft 39, valve positions 
being provided for powered rotation of boom upper 
section 25 in either direction with respect to boom 
lower section 24. Clearly, valves 57, 58, and 59 may be 
either manually or remotely controlled. In addition, 
fluid lines 62, 63, 64, and 65 must be flexible to ac 
comodate the movement of boom upper section 25 
with respect to boom lower section 24 if pump 54 and 
valves 56, 57,58, 59, 60, and 61 are located on skidder 
frame 20. 
Turning now to grapple 28, jaws 29 and 30 are pivot 

ally interconnected at their upper end-portions by jaw 
pivot pin 71. Mounted on pivot pin 71 are sheave 72 
and grapple cable fairlead means 73 as shown generally 
in the drawings and specifically in FIG. 6. Mounted in 
termediate the upper and lower end-portions of jaw 29 
is a jaw reeving means comprising sheave 74, and 
bracket 75 and pin 76 (FIGS. 3 and 10). Opening ca 
bles 26 and 27 are interconnected to grapple jaws 29 
and 30 by means of closed cable sockets 77 and shack 
les 78. This form of interconnection permits universal 
movement of the jaws with respect to the opening ca 
bles. A grapple closing cable means 79 is intercon 
nected to jaw 30 by means of bracket 80 and ferrule 81, 
is entrained about sheaves 74 and 72, and then passes 
through cable fairlead means 73. A cable fairlead 
means on the boom, comprising horizontal roller 82 
and upright rollers 83 and 84 rotatably mounted in 
boom lower section 24, guides cable 79 through manip 
ulating boom 23, whereupon it is ultimately intercon 
nected to power winch means schematically indicated 
by drum 85, the supporting frame of which, while not 
shown, is attached to skidder frame 20. Stop block 86 
is affixed to jaw 29 and interacts with jaw 30 as shown 
in FIG. 10 so as to limit the closed overlapping relation 
of the grapple jaws. 
Consider now the mode of operation of the present 

invention. When the skidder travels without a turn of 
logs, the grapple may be supported by all three cables 
26, 27, and 79. However, assuming the skidder has de 
posited a turn of logs and is returning for another, the 
grapple will have been opened and must be open to re 
ceive a new turn of logs; therefore it is a preferred 
method of operation that when the grapple is opened 
on deposition of a turn of logs, linear actuator rods 48 
and 49 be fully retracted thus taking in opening cables 
26 and 27 and raising grapple 28 well off the ground to 
a position similar to but higher than that shown in FIG. 
2. Upon maneuvering into position to grapple a new 
turn of logs, the grapple is lowered until the lower ends 
of the grapple jaws rest on the ground. Closing cable 
means 79 is now taken in by drum 85 thus causing grap 
ple assembly 28 to tilt over toward the skidder and the 
lower ends of the grapple jaws to drag along the 
ground. A combination of taking in of closing cable 79 
and paying out of opening cables 26 and 27 is used to 
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work the grapple and logs toward the skidder, the jaw 
opening components of the forces in opening members 
26 and 27 diminishing with the increasing angle be 
tween a plane to which the axis of pivot pin 71 is nor 
mal and a plane substantially containing opening mem 
bers 26 and 27, until the condition illustrated in FIGS. 
8 and 9 is established. At this point the grapple fairlead 
means 73 will interact with the boom fairlead rollers 83 
and 84 (FIGS. 7 and 8) and the logs 87 may either butt 
up against the back of the skidder as indicated in FIGS. 
8 and 9 or be a short distance from the back of the skid 
der. Opening cables 26 and 27 should now be slack 
ened to establish full support of the grapples load by 
cable 79 and provide flexibility between the skidder 
and the grappled turn of logs for mobility of skidder 
and logs over rough terrain. It will be evident that when 
grapple fairlead means 73 is fast against boom fairlead 
rollers 83 and 84, the tension in grapple closing cable 
means 79 is not a function of the weight of the grapple 
plus logs grappled but rather it may be as high as the 
full tension capacity of winch drum 85. It will also now 
be evident that the arcuate portion 88 on grapple fair 
lead means 73 and boom fairlead rollers 83 and 84 will 
interact with a combination of either intermittent or 
continuous rolling and sliding contact as the skidder 
makes way and the grapple shifts to accommodate vari 
ations in terrain. Unloading the grapple is accom 
plished by slackening closing cable 79 and taking in 
opening members 26 and 27. 

it will be appreciated that the foregoing discloses 
only a preferred embodiment of the invention. Further, 
many equivalents, changes, and modifications will 
readily occur to one skilled in the art, particularly in 
view of the above teachings. For example, either the 
opening or closing cables may be operated by winches 
or fluid power devices. The manipulating boom may be 
entirely rigid thus eliminating upper swing section 23 
and relying on the maneuverability of the skidder to 
place the grapple over a turn of logs. On the other 
hand, the boom may be highly articulated, comprising 
one or more sections hinged togeher, at least one of 
which is interconnected to the skidder frame, the com 
bination of sections being actuated by fluid power actu 
ators. The grapple opening members may be of fixed 
length and either rigid or flexible, positioning of the 
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6 
grapple over a turn of logs being accomplished by ei 
ther closing cable 79, movement of the skidder, an ar 
ticulated boom, or any combination thereof. Grapple 
and boom fairlead means may be either formed guides, 
rollers, or combinations thereof. The cable fairlead 
means 73 may be interconnected to the grapple jaws 
other than by being mounted on jaw pivot pin 71. The 
cable fairlead means 73 may interact with roller 82 of 
the boom cable fairlead instead of with rollers 83 and 
84. More than one opening member may be attached 
to each jaw. Closing cable 79 may be entrained about 
a reeving means on both jaws for more than one pass 
across the grapple opening. Therefore the present in 
vention is not to be construed as limited to the specific 
details illustrated and described above. 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are defined as fol 
lows: 

1. In an apparatus for skidding logs, a manipulating 
boom means, a first fairlead means operatively 
mounted in said manipulating boom means, a grapple 
means comprising a pair of jaws having upper and 
lower end-portions, a jaw pivot pin interconnecting 
said upper end-portions for scissors-like relative mo 
tion of said jaws, a plurality of opening members, at 
least one of said opening members operatively con 
nected at one end to each of said jaws intermediate said 
upper and lower end-portions, the other ends of said 
opening members interconnected to said manipulating 
boom means, jaw reeving means mounted on at least 
one of said jaws intermediate said upper and lower end 
portions, cable means entrained about said jaw pivot 
pin and further entrained about said jaw reeving means 
and interconnected to one of said jaws, a second fair 
lead means operatively mounted on said grapple 
means, said cable means passing through said first and 
second fairlead means, said first and second fairlead 
means adapted for compressive interaction when said 
cable means brings said first and second fairlead means 
into face-to-face relation, whereby taking in of said 
cable means causes said grapple means to close and 
paying out of said cable means causes said grapple 
means to open. 
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