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2,745,559 
COMBINATION LOGYARDER AND LOADER 

Sidney S. McIntyre, Sedro Wooley, Wash., assignor. to 
The Humboldt Company, Seattle, Wash., a corporatiaii 
of Washington 

Application July 2, 1951, Serial No. 234,735 
1 Claim. (C. 212-7) 

This invention relates to log handling machines. More 
particularly, it has reference to a combined log yarding 
and loading apparatus, made as a mobile unit, comprising 
a main base structure mounting an engine thereon and 
supported by wheels through which the apparatus is pro 
pelled and guided in its travel between places of use or 
on highways, and equipped with a mast and a Swinging 
boom together with the usual cables and cable winding 
drums as required for the use of the device in the yard 
ing of logs, and their loading onto cars or trucks. 

It is one of the principal objects of this invention to 
provide a log yarding and loading unit of the above char 
acter wherein the engine serves not only as the Source 
of power for operation of the cable winding drums as 
employed in the yarding operations, but also for the 
swinging and control of the boom; for the raising, and 
lowering of the boom and the mast; for guying, the mast 
and for the propulsion of the vehicle in moving it from 
one location of operation to another, or along a highway. 

It is a further and prime object of this invention to 
provide apparatus of the character above stated, designed 
for the handling of exceedingly large and heavy logs; 
wherein the boom has a swivel mounting, and is Sus 
pended from the mast, to swing in a horizontal arc for 
yarding and loading from either side; and wherein the 
main frame is equipped with practical and readily avail 
able jacks whereby the weight, strains and stresses of 
loads, as handled by the boom will be transmitted directly 
to the ground and not required to be sustained through 
the wheels, springs or frame structure of the vehicle's 
under carriage. 
Another object of the invention is to provide a power 

take off and practical, driving connection between the en 
gine and: the drive wheels of the vehicle that can be oper 
ated independently of the cable winding drums. 

Further objects of the invention reside in the combi 
nation of a mast, a boom on a swivel mounting, that is 
suspended at its swinging end from the mast, and in the 
provision of means for making adjustments of the mast 
as required to cause an automatic return of the boon to 
a predetermined place of rest. 

Still:further objects of the invention reside in the details 
of construction and combination of the various parts, 
and in the mode of use of the apparatus, as will herein 
after be fully described. 

In accomplishing these and other objects of the inven 
tion, I have provided the improved details of construc 
tion, the preferred forms of which are illustrated in the 
accompanying drawings, wherein 

Fig. 1 is a side view of a log yarding and loading ve 
hiele, embodied by the present invention. 

Fig. 2 is a cross-section on the line 2-2 in Fig. 1. 
Fig. 3 is a side view of a part of the vehicle, with parts 

broken away for better understanding and showing of 
gearing. 

Fig. 4 is a somewhat enlarged cross-section taken on 
the line 4-4 in Fig. 3, showing the supporting jacks. 

Fig. 5 is a plan view, partly in section, of parts of the 
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power transmission mechanism for the drive wheels of 
the vehicle. 

Fig. 6 is a plan and partial sectional view of a part of 
the power transmission mechanism for the yarder mecha 
nism. 

Fig. 7 is a section on line 7-7 in Fig. 6. 
Fig. 8 is a plan and sectional detail of the turn table 

rotating gears and clutch devices. 
Fig. 9 is a diagrammatic view of the air operated brake 

and clutch controls associated with the turntable. 
Fig. 10 is an enlarged sectional detail on line 10-10 

in Fig. 8. 
Figs. 11, 12 and 13 are views diagrammatically show 

ing operation and use of the device for log yarding and 
loading. 

Fig. 14 is a diagram of the jack control system. 
Fig. 15 is a section on line 15-15 in Fig. 10. 
Referring more in detail to the drawings 
Considered in its entirety, the present unit comprises 

an under carriage equipped with supporting and steering 
wheels; a main frame which rests upon and is bolted to 
the under carriage; a mast that is hingedly and adjust 
ably mounted on the main frame; and a turn table that 
is rotatably mounted on the main frame; a boom hingedly 
mounted on the turn table and supported by cables lead 
ing from the mast; various cable winding drums with 
their cables and controls, and an engine; all of which 
parts are assembled as a compact, mobile and unitary ap 
paratus, suitable for travel over highways and on logging 
roads, and designed for the expeditious yarding and load 
ing of logs in various ways. 

In Fig. 1, the apparatus has been shown as set up for 
a log loading operation, and it will be noted therein that 
the weight' sustaining jacks, mounted on the frame as 
presently explained, have been functionally extended to 
sustain the ioads as applied to the structure. When the 
unit is to be shifted or moved to a new location, the jacks 
are retracted. To adapt the unit for easy travel on high 
Ways, it is most practical that the boom be lowered and 
removed from-the unit for transportation by other means, 
and that the mast be lowered to: a horizontal position, ex 
tending across the forward end of the: vehicle, thus to 
place weight on the steering axle and eliminate tendency 
of tipping. 
The under carriage of the unit as here shown, com 

prises a rectangular and higrizontally disposed frame 
structure, having opposite side beams' EO-16, of built 
up L-sections, joined at their forward ends by a cross 
beam 1. This: frame structure is resiliently supported 
at its forward end by leaf springs 3, mounted by a 
Cross axle 14, which at its opposite ends, mounts a set 
of steering and supporting wheels. 25-is: The mecha 
nism employed for steering these wheels is not herein 
shown, but it may be operated from the driver's position 
on the vehicle, indicated by the location of the seat. 6, 
in Fig. 1, and for purpose of this description the wheels 
15 and steering gear can be considered to be like those 
parts used in motor trucks and similar automotive vehi 
cles for vehicle steering purposes. 
At its rearward end, the frame structure of the under 

carriage is supported by four sets of ground wheels 17, 
mounted by tandem axle housings 18-i8. At their 
opposite ends, the axle. housings mount springs 19 there 
on which, in the usual way, support that end of the 
under carriage. The paired traction wheels 7 at the 
opposite ends of the axle housings, are driven through 
the conventional differential gearing, not herein. shown. 
The differential gearing for the forward set of tandem 
wheels is driven from and in unison with that of the 
rearward. set. through a connection made by a shaft. 20 
through universal couplings, 20x. A drive-shaft 21, ex 
tends to the shaft 20 from a power take off shaft 22, as 
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seen in Fig. 5 which is driven by means presently de 
scribed. Universal couplings 21x connect the ends of 
shaft 2 with shafts 20 and 22. 

Disposed upon and secured to the opposite side beams 
of the under carriage is the main frame structure of the 
yarder. This is designed as a rigid unit and carries there 
in the conventional cable winding drum. This frame 
structure also mounts, at its forward end, a turn table 
upon which the log handling boom is hingedly attached. 
It also mounts the mast from which the outer end of 
the boom is adjustably suspended. 
The main frame structure of the yarder, which is desig 

nated generally by reference character 25 in Figs. 1 and 
3, is shown to extend from near the forward end of the 
vehicle to a point rearward of the rear sets of tandem 
wheels. 
transversely spaced, rearwardly extended horizontal arms 
or brackets, 25.x, on which two spaced cross beams 
26-26 are fixed. Mounted on these cross beams is the 
prime mover or engine, designated in its entirely by 
numeral 28, from which power is derived for the driving 
of the various cable winding drums; for driving the ve 
hicle wheels which propel the vehicle and for the turning 
of the turn table. 
The engine 28 is so disposed that its drive shaft 29 ex 

tends transversely of the main frame. On one end of 
shaft 29, a small pinion gear 31 is keyed as observed in 
Figs. 3 and 6. Gear 31 meshes with an idler gear 32 
which, in turn, drives a gear 33 fixed on a power trans 
mission shaft 34. The shaft 34 is below and parallel 
to the engine shaft, and it extends to the central longi 
tudinal plane of the vehicle and is there connected through 
a reversing gearing shown in Fig. 5, with the drive 
shaft 22. 
The reversing gear is contained within a housing 36 : 

and comprises a pair of opposedly related bevel gears 37 
and 37' revoluble on a shaft 38. The gears 37-37 
mesh with a bevel gear 39 that is fixed on shaft 22. A 
clutch sleeve 40 is splined on the shaft 38 between the 
gears 37-37. It has clutch teeth 40' at its ends and 
is shiftable selectively into contact with clutch teeth on the 
hubs of gears 37 and 37 to obtain forward or reverse 
driving of the shaft 22, through which the moving power 
is transmitted to the ground wheels 17-17. A con 
ventional shifting means is shown at 42 in Fig. 5 for 
shifting the clutch sleeve 40 and it is anticipated that 
this be controlled from the driver's position. Shaft 34, 
as observed in Fig. 5, is connected to shaft 38 through 
flexible couplings as indicated at 43-43. 

It is shown in Figs. 3 and 6, that a power transmission 
shaft 46 is associated with the engine shaft. It is par 
allel thereto and is equipped at one end with a driving 
gear 47. At its other end, shaft 46 is equipped with 
sprocket wheels 48 for the reception of sprocket chain 
belts for the driving of the cable winding drums of the 
yarder, as will presently be described. 
The gear wheel 47, as seen in Fig. 6 is revoluble on the 

hub portion 45 of a gear 45 that is splined on shaft 46. 
Formed integral with the hub of gear 47 is a clutch gear 
49 of the same diameter as gear 45, and an internally 
toothed clutch collar 50 is shiftable on gear 45 into 
mesh with gear 49 to effect a driving connection between 
gear 47 and shaft 46. In Fig. 7, a conventional clutch 
shifting means is shown at 51 and it is anticipated that 
it be operable from the driver's position on the vehicle, 
to shift clutch collar 50. 
The forward end portion of the main frame structure 

provides a horizontal base 52 upon which a relatively 
large gear wheel 53 is rotatably mounted by a vertical 
pivot shaft 54. The gear is fixed to the pivot shaft and 
the latter is revolubly mounted in bearings 55-55 in 
the frame structure, as shown in Fig. 4. The pin extends 
above the gear 53 and has a cross-arm 56 fixed to it. At 
the opposite ends of the cross arm are trunnions 56-56 
on which the lower end bearings of a boom 57 are piv 

At its rear end, the under carriage terminates in 
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4 
otally mounted for the support and swinging of the 
boom. 
The boom 57 preferably is of truss-like construction, of 

a design suitable for the intended handling of heavy 
logs thereby, and is adapted to be suspended at its outer 
end from the mast, and to be raised and lowered through 
the adjustment of a topping line 60 that is included in 
the connection and is applied and used in a manner 
presently explained. 
The swinging of the boom 57 through a permitted hori 

Zontal operating arc, is effected by the turning of the 
turn table gear wheel 53, and this turning is accomplished 
through the mediacy of a pinion gear 61 that is mounted 
in operative mesh with gear 53 to rotate about the upper 
end of a vertical shaft 62. Shaft 62 is shown in Fig. 10 
to be rigidly fixed in a housing 63 fixed in the frame struc 
ture. The driving and holding of gear 61 will presently 
be described. 
The yarder mechanism, as embodied by the various 

cable winding drums and their cables, is mounted on that 
portion of the main frame of the unit that is between the 
turn table and engine. The frame structure of the 
yarder comprises opposite side frames 65-65, rigidly 
joined, and between which four cable winding drums 
are mounted on parallel axes for the controlled winding 
in or unwinding of cables therefrom. The four drums 
are designated by numerals 66, 67, 63 and 69 and they 
are mounted respectively, by cross shafts 66, 67, 68 
and 69'. The present yarder mechanism, embodied by 
the various drums, their cables and controls, is not new 
per se, and therefore will not be described except to the 
extent required for a proper understanding of the opera 
tions of the various parts thereof. 
Supported upon the yarder frame by the opposite side 

members thereof, is the mast structure that comprises an 
essential element of the present combination. This struc 
ture is designated in its entirety by reference character 
M and it is of tri-pod form of construction. Two of its 
legs 75-75 are designated as the opposite side legs, and 
they are diverged, and pivotally mounted at their lower 
ends on the opposite side members of the base frame 
of the yarder, as at 76, in Figs. 1 and 2. The third leg 
75', is shorter than the other two and is rearwardly di 
Tected, in the medial plane of the vehicle, and at its lower 
end is joined with the lower end portions of the side 
legs by means of lateral braces 77. At their upper ends 
all legs are secured rigidly to a casting 78. The mast is 
held in functional position, and is adapted to be adjustably 
inclined to some extent in a forwardly leaning position 
by means of a turnbuckle 80 that is pivotally connected 
at its lower end by a bolt 81, to the yarder frame, and at 
its upper end is pivotally secured by bolt 82, to the lower 
end of leg 75, as shown best in Fig. 1. 
The outer end of the boom is adjustably suspended 

from the upper end portion of the mast by means includ 
ing a link 90. This link is pivotally attached at its outer 
end to the boom as at 91, at its inner end the link mounts 
a sheave 92. Likewise, a link 93 is attached by a swivel 
block 94 to the upper end of the mast, and at its other 
end the link mounts a sheave wheel 95. The topping line 
60, previously mentioned, is dead ended on the inner end 
of link 90 and extends therefrom about the sheaves 95 
and 92, thence back and over a swivel sheave 96 on 
the mast and down the mast to the cable winding drum 
69. By the paying out or drawing in on this line, the 
boom can be raised or lowered accordingly, and held at 
a definite elevation by the holding of the drum against 
turning. 

Mounted by the casting 100 at the outer end of the 
boom, are swivel sheaves 101 and 102, one disposed 
above the other. In a loading operation, a loading line, 
or cable 105 is extended from drum 68, upwardly along 
the mast, over sheave wheel 103 that is mounted for 
Swiveling action on the mast just above the swivel con 
nection 94 of link 93 therewith, thence to the outer end 
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of the boom over sheave 101, thence downwardly; this 
cable being equipped at its end with tongs at at 08, or 
other suitable means, for application to a log for lifting 
it. 
When the device is set up for a loading operation, as 

shown in Fig. 1, adjustment of the mast is so made that 
the swivel axis of part 94 to which link 93 is connected, 
will be slightly forward of a vertical line from the cen 
ter of the turn table. Also, the mast can, by lateral tilt 
ing of the base frame structure, be offset to one side or 
the other of the turning axis of the booin, to cause an 
automatic swinging of the loaded boom to a position of 
rest at the side toward which the mast is laterally offset. 

In view of the exceedingly heavy loads to be handled 
by the present apparatus, both when used as a yarder 
and as a loader, I have provided means for relieving 
the under carriage of a material part of the load that 
otherwise would be required to be sustained by the springs, 
wheels and axles. 

It is shown in Figs. 1 and 3, that hydraulic cylinders 
f69-109 are fixed vertically to the opposite side frames 
of the main frame structure approximately even with the 
turntable. Pistons 110 are mounted reciprocally therein 
and have rods extended from the lower ends of the cylin 
ders for support upon bearings provided upon opposite 
end portions of a heavy cross beam i1 that is firmly 
Seated against the ground, transversely of the frame and 
between the forward and rearward sets of wheels. By 
an application of hydraulic pressure-medium to the upper 
ends of these cylinders, the piston rods may be extended 
as may be required to relieve the vehicle springs, axles, 
frame and wheels of that weight, strain and stress that 
they would otherwise be subjected to. 
The hydraulic system for actuation of the jacks may be 

a conventional type of mechanism. In the present in 
stance, a System as shown diagrammatically in Fig. 14 is 
employed. In this diagram a source of supply of hydrau 
lic-pressure medium, in the form of a tank is designated by 
numeral 2i. The intake side of a pump 21i is connected 
to-the-Supply tank by a pipe 2. A pipe 3 leads from 
the discharge side of the pump to a four way valve 15. 
The valve has pipes ió and 17 connected, respectively, 
with pipes ii. 8 and 9 which, respectively connect the 
upper and lower ends of the cylinders. A return pipe 
120 leads from valve 15 to the tank, and there also is 
a by-pass pipe 121 from pipe 113 to pipe 120 including 
a Spring loaded relief valve 22. 
By manipulation of the valve 15, the pressure medium 

can be directed either to the upper or lower ends of the 
cylinders, or can be held. 

It is to be observed that the lower ends of the piston 
rods connect with the cross beam 11 through pivot 
bearings 130 of ball and socket form so as to permit 
necessary leveling up. The piping system between cyl 
inders permits of an automatic equalization of pressures. 
The driving of the yarder drums is through connection 

with the engine, as shown best in Figs. 3 and 6. The 
yarder is equipped with a transverse drive shaft 149 
extended between the side frames 65-65 and to the 
side of the yarder and this drive shaft has a gear train 
connection with the various drums. On one end of shaft 
140 are Sprocket wheels 144 aligned with the sprocket 
wheels 48 on the driven shaft 46, and chain belts 142 
are extended about these sprocket wheels to effect the 
driving connection. Control of the drums is through 
the use of conventional controls not herein shown as 
they form no part of this invention. 
The gear train of the yarder includes a gear wheel 45 

on the cross shaft 68’ as seen in Fig. 3. Gear 145 is in 
operative mesh with a smaller gear wheel 147 that is 
fixed on a transversely directed shaft 148 mounted in the 
frame structure. Also fixed on shaft 148 is a small 
Sprocket wheel 149, as seen in Fig. 3. 
The power transmission connections between the turn 

table driving gear 61 and the sprocket 149 provide for 
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the turning of gear 61 in either direction and the holding 
of the gear 53 at any set position. These connections 
are shown in Figs. 3, 8 and 10, and comprise the follow 
ing parts: 

It is shown in Fig. 10' that gear 61 is formed at the 
upper end of a sleeve 152 that is revoluble on shaft 62. 
On the lower end of the sleeve 152 is a bevel gear 55 
that meshes with a bevel gear pinion 156 revoluble on a 
Supporting shaft f58 that is horizontally disposed, and 
extends transversely of the machine; directly below shaft 
62; being contained in housing 63. 

Fixed on the hub portion of the gear 156 is a gear 
wheel 160. This gear meshes with two gear pinions 
16i and 52 keyed on supporting shafts 163 and 164, 
that are parallel with shafts 58 and disposed in a hori 
zontal plane below it, as in Fig. 15. 

Associated with each shaft 163 and 164 at its outer 
end, is a driving clutch mechanism 165, and at the inner 
end of each shaft is a brake mechanism 166; one of these 
shafts, as equipped with clutch and brake has been 
shown in Fig. 10 and the description of parts there shown 
will apply equally to both. 

Each clutch comprises a drum 70 that is revoluble 
on the mounting shaft, and a clutch disk 171 slidably 
keyed on the shaft and adapted to be frictionally en 
gaged with and disengaged from the drum to effect and 
release the driving connection between drum and its 
shaft. 
Formed about each of the drums, is a band of gear teeth 

372. The teeth of the two drums are intermeshing to pro 
vide a driving connection between the drums. The drum 
170 also is formed with an encircling band of sprocket 
teeth 74 and a chain belt 75 operates about the sprocket 
wheel 149 on shaft 148 and these teeth 174 to provide 
a driving connection between the shaft 148 and the 
drums. When a clutch 17 is engaged with the corres 
ponding drum, the mounting shaft for the drum is re 
volubly driven, and this, through the gear train shown 
in Fig. 10, causes the turn table to be rotatably moved. 
The direction of turning of the turn table is controlled by 
Selectively engaging and releasing the clutches. 
On the inner end of each shaft 53 and 64; are brake 

drums 80 to which brake bands' 18 are fitted. The 
brake and clutch as applied to each shaft, are operated 
in Such manner that as the clutch is released, the brake 
will be applied. Also, when the clutch is applied the 
brake is released. The control system for the clutches 
and brakes is shown in Fig. 9, as comprising the follow ing parts: 

ASSociated with the two clutches are air drums 
185-185", connected by pipe lines 186-187 with op 
posite sides of a control valve 188 to which a source of 
air under pressure is connected by a pipe line 189. Also, 
associated with the brakes, 166-166, are air cylinders 
198-190", connected by a pipe line 191 to pipe 186 
through a check valve 92. Also, a pipe 94 connects 
pipe 191 with pipe 187 and a check valve 85 is inter 
posed in pipe 94. By hand manipulation of control 
valve 183, air can be directed into either clutch drum 
185 or 85, thus to selectively engage the clutches as 
required for turning the turn table in one or the other 
direction, for moving the boom to a desired position. 
When air is turned into either drum to release a clutch, 
the brakes are simultaneously released by the admittance 
of air to the brake cylinders 190-190, thus to permit 
the turning of the clutch shafts. However, upon turning 
the valve i88 back to a neutral position, the brakes will 
be set and both clutches disengaged. Setting of the 
brakes is by reason of springs 190x attached under tension 
to the brake bands as indicated in Fig. 9. 
ASSuming the machine to be so constructed, it will be 

understood that through the mediacy of the engine 28 and 
wheels 17 it can be propelled along a highway or road. 
For short distance movement, it is practical to leave the 
mast in erected position and the boom suspended there 
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from. However, for long distance travel, it is advisable 
to detach the boom for transportation on a separate ve 
hicle and to lower the mast across the front end of the 
vehicle. 
To set up the device for a log yarding operation, the 

vehicle is moved to the desired location, and the jacks 
109 extended, as in Fig. 4, to give the vehicle the de 
sired support and rigidity. The mast is then erected and 
the guy lines extended therefrom and secured at points 
most advantageous for the job being done. For proper 
guying of the mast, I employ three guy lines. These 
have been shown best in Figs. 11, 12 and 13, wherein the 
direction of their extension from the mast has been de 
termined by the direction from which the logs are to be 
yarded. The three lines are designated at 196, 197 and 
198. These lines are extended over swivel sheaves at 
the upper end of the mast to the anchor members which 
might be trees, stumps or posts. The inner ends of the 
guy lines may be wound on drums operable to draw the 
lines taut and to secure the mast, the drums being as 
sociated with the yarder. 
A sky line 200 is extended over a sheave 20 at the 

upper end of the mast to a spar tree for the handling of 
logs in the usual way. This is shown in part in Fig. 1. 

After yarding has been completed, the boom is ad 
justed to position of support as has been shown in Fig. 1, 
and used in the usual way for loading purposes. The 
position of elevation of the boom is controlled by the 
topping line 60. The swinging of the boom is controlled 
by the turning of wheel 53 and the support of the log 
is through line 105 and tongs 108. 

It will further be explained that in use of the boom 57 
for the normal yarding of logs, and assuming it to be 
set as diagrammatically shown in Fig. 11, or in Fig. 12, 
a line 202 is run out from over the sheave 102 at the outer 
end of the boom, at a right angle to direction of the boom 
and opposite to the direction of the yarding line 105. 
Line 202 would be securely anchored to a stump or other 
fixed object. This anchor cable is used as it is practically 
impossible to design the gearing of the turntable to with 
stand the full and excessive strain of such yarding opera 
tions by itself. The three guy lines will take all the mast 
load and make the unit stable. 
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For normal loading operations the setting is as shown 

diagrammatically in Fig. 13. In this operation, line 105 
is used as a log lifting line. Then the boom is swung 
by means of gear 53 to carry the log to the desired un 
loading position. Line 202 is not normally used in load 
ing operations but may be used as a safety item if neces 
Sary. - - - 

The arrangement of guy lines and cables may be varied 
to meet requirements of loading or yarding. 

Having thus described my invention, what I claim as 
new therein and desire to secure by Letters Patent is: 
A combination mobile log yarding and log loading ve 

hicle having a base frame supported by steering and 
propelling wheels, a hingedly mounted mast on said frame, 
a rotatable turntable mounted on the frame, a boom 
hingedly mounted on the turntable, a single engine on the 
frame, and driven means operated by said engine for 
yarding and loading logs and for propelling the vehicle, 
said means including a first cable winding drum for yard 
ing, a second cable winding drum for loading logs and a 
third cable winding drum, and first, second and third cables 
wound upon the respective drums, a sheave mounted adja 
cent the top of said mast over which said first cable is 
trained for performing yarding operations, a second sheave 
on the mast and a sheave on the boom over- which the 
second cable is trained for performing loading operations, 
a third sheave mounted on said mast and a sheave pivotally 
mounted on the end of said boom over which said third 
cable is trained for guying said boom, control means for 
independently operating said drums, and said driven means 
including mechanism for raising and lowering said boom. 
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