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LOGGING APPARATUS

Elmer A. Wagner, Portland, Oreg,, assignor to Wagner
Tractor, Inc,, Porfiand, Oreg., a corporation of Oregon -

Application September 23, 1955, Seridl No. 536,177
3 Claims. (CL 37—117.5)

This invention relates to logging apparatus, and ‘more
particularly ‘to a combined ‘bulldozer and log yarding" or
skidding ‘machine in which a dozer ‘blade on a tractor is
employed in conjunctwn with a ‘winch and an arch
mounted 'on ‘and carried by ‘the tractor to more effectively
assembile and transportlogs in‘a logging operation.

In many logging operauons skidding or ‘yarding ‘of
logs, i.-¢. gatheéring logs in the -woods and ‘bringing ‘them
to a central point at-which ‘they may be loaded on trucks
or railroad cars or otherwise carried to a sawmill, ‘islargely
accomplished by employing tractors, usnally of the track-
laying ‘type. ‘Such tractors -are usually provided ‘with a
winch with which logs may be pulled to the tractor. The
logs may ‘then be dragged to a central point by the trac-
tor alone -or, slternatively, a separate -arch mounted on
wheels .or ‘a track-laying ‘structure may be -attached to
the rear ‘of ‘the iractor -and a-winch line trained over a
fair-lead on the arch’in order té lift the front ends of the
logs during ‘transport. Such tractor may ‘be fitted with a
dozer ‘blade or @ separate ‘bulldozer may be - -employed to
build skidding roads. ‘There s, however, no conjoint use
of ;a .dozer blade and a winch in a log gatheritig opera-
tion, and any :arch employed s ‘a separate vehicle pulled
by-the tractor and reducing its maneuverability,

In accordance with the preseént invention, a“single uhi-
tary machine embedying a dozer ibladé; -an arch having a
fair-lead positioned above the dezer blade, and a ‘winch
for a line trained -over the fairslead is employed. ‘The
machine of the present-invention is-preferably of the type
having-wheels provided with large tires ‘with-heavy 1reads,
all -of the wheels being driven from an -engine mounted
on the tractor, but certain -advantages of the invention
can be realized by employing tractors of the track-laying
type. With the machine of the -present -invention, the
dozer “blade is not only -employed for yoad: building :and
road clearing -operations, but is employed o hold the
machine stationary during: leg -gathering operations in
which the winch -and arch are -employed, ‘and is also em-
ployed to facilitate the placing :of choker lines or 'the
winch line about a log -as well as in -assisting :in -main-
taining the front ends of the logs off the ground and pre-
venting them -from becoming entangled with obstructions
during transport.

It is, therefore, an object of the present invention to
provide an improved logging apparatus facilitating the
skidding or yarding of logs.

Anofher object of the invention is to provide a logging
apparatus in which a dozer blade is employed in conjunc-
tion with a winch and an arch having a fair-lead above the
dozer blade to facilitate the skidding or yarding of logs.

A further object of the invention is to provide a self-
propelled log skidding or yarding machine which is capa-
ble of being employed in rongh térrain to build logging
roads and also to gather and transport-logs to a central
station oryard in-a more efficient manner.

Other objects and advantages of the invention will ap-
pear-in the ‘following description of a preferred embodi-
ment thereof shown in the-attachéd drawings-of which:
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Fig. 1is a side elevation of the apparatus of the present
invention showing a portion of a log.in position for trans-
port; _

Fig. 2 is a front elevation .of the working end of a
machine only, with the cab and other portions .of the
machine omitted for clarity;

‘Fig. 3 is a longitudinal, vertical section of the appa-
raius ‘taken approximatély dlong the centerline of fhe
machirne;

Fig. 41is a ‘horizontal section takéen on fhie line 4—4 of
Fig. 3;and

Flg 5 4s ‘a“didgrammafic view of the hydraulic system
showing certain of the controls of the machine.

Referring more particularly to the-drawings, tHe appa-
ratus of :the ‘present invention comprises a tractor having
an articulated franieincluding a front framé portion 10, an
intermediate framie portion 11 and a rear frame portion 12.
The “intermiediate ‘frame portion 11 is plvotahy secured
to-the front frante portion 16 by pivot pms 13 and 14 for
pivetal ‘movement about 'a vertical axis to provide for
steering of the ‘apparatus, and the ‘rear frame portion 12
is pivotally 'sécured to the ‘imtermediate frame portion 11
by concentric sleeves 16-and*17 forming parts of the intér-
mediate frame ‘portion 11 and the rear frame portion 12,
respectively. ‘The front-frame portion 10 includes Iongi-
tudinatly extending side pieces 18 and 49 secured together
by ‘cresspieces 24, 22, and-23 which also support an en-
gine 24 ‘which ‘may ‘be- of ‘any ‘suitable “type of ‘internal
combustion engine such -as a-diesel. A front axle housing
26:is supported in ‘the site -pieces 18 “of the front frame
portion and ‘has frontwheels 27 journaled -on ‘its ends, the
wheels 27 “being driven thtough ‘axle 'shafts 28." “The
wheels are provided with ‘large paeumatic tires 29 which
are - preferably provided with heavy -ribbed ‘treads {net
shown). The front frame portion is also: -provided ‘with
heavy arched fenders 31 over the wheels 27 which dlong
with bracing -plates:32 and 33 form stress résistiig mem-
bers.of the frame,

‘The front frame portien 10 also has mpper cross-mem-
bers 34 and 35 -and lower -crosssmembers 37 -and 38, all
extending between :the side frame members 18 at-the rear
end thereof. These wcross-membgrs are provided  with:
bores for the pivot'pins 13 and 14 which, as:stated above,
pivotally connect the intérmediate-frame-portion 11 to
the front frame-portion #0-for relative pivotal 'movenient:
about :a ‘vertical-axis. Thus, the dntérmediate frame por<

" tion 11-has-a top:member 39 ‘which extends forwardly be=
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tween the cross-mnembers 34-and-35-and a bottem:member
49 which extends forwardly between ‘the cross’ members
37 -and 88, the-topand bottem -members 39-and 40: being
provided with bores to-receive the pivot pins 13 and-14:
The ‘tep -and bettom aembers 39 -and 40 of :the inter-.
mediate -frame -portion -are -of -generally triangular shape
with their bases .connected together at the rear of the
intermediate frame portion by -a -vertically - and laterally:
extending member 44, The member 41l alse has -the
sleeve 16 rigidly-secured therein. Theintermediate frame
portion 1d-alse has vertically extending side members43.
most clearly shown Jdn Fig.-1, to. which rigidly secured.
steering .arms 44 pivotally connect at 46-to the -pistonrrads:
of hydranlic- cyl.nders 47 which are in .tura pivotally con-
nected at 48 to-the crosspiece 23 of the front frame.por-
tion 10. The cylinders 47 and steering arms 44 are posi-.
tioned at opposite sides of the front and -intermediate
frame portions so that fintfodiiction -and withdiawal of
hydrauhc fluid inte dnd from ‘cpposite ends -of thﬁ cylm-
dersprovides for steering the tractor. :

The tear frame portion 12 ‘includes 1ong1tudmally ex=
tendmg side ‘members “49 connected “together “by- cross-:
pieces 51; 52 and 53, the ‘cross-member -51 ‘at “the “front
of :the -redr “frame pertion -having ngldly ~secured thereto:

“-the sleeve 17 - VVthh surrounds -and is journaled for pivs-
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otal movement on the sleeve 16 carried by the inter-

mediate frame portion 11. A collar 54 removably se-
cured on the rear end of the sleeve 16 and a spacer mem-
ber.56 on the sleeve 16 adjacent the cross-member. 41
of the intermediate frame portion 11 maintain the sleeve
17 in position longitudinally of .the sleeve 16. The rear
frame: portion 12 may thus pivot about the longitudinal
axis of the sleeve 16 with respect to. the intermediate
frame portion 11.- The rear frame portion 12 is provided
with a rear axle housing 57 Tigidly secured in the side
frame members 49. . The axle housing 57 also has wheels
27 journaled thereon driven from a rear axle shaft 58
and also having tires 29 thereon. = The structure just de-:
scribed enables the tractor: fo be driven over rough ter-
rain with all four wheels in effective driving engagement
with the ground at all times.:
~ The rear frame portion 12 of the machine also has
arched fenders 59 of heavy material over the rear wheels
which in- conjunction with bracing plates 61 also form
stress resisting members of the rear frame portion The
rear frame portion of the machine also carries a dozer
blade 62 secured to side arms 63 which are pivoted at 64
to the side frame members 49. The dozer blade 62 is
raised ‘and lowered by hydraulic cylinders 64 mounted
in housings 66 secured to the side frame members 49 of
the rear frame portion. These housings open downward-
ly and the upper ends of the cylinders 64 are pivotally
secured to the side frame. members 49 in the upper por-
tions of the housings by pivots (not shown). The hy-
draulic cylinders 64 have piston rods 67 extending down-
wardly therefrom and pivotally connected at 68 to the
~ side arms 63 carrying the dozer blade §2. It will be ap-
parent that the introduction and discharge of hydraulic
fluid into and from the opposite ends of the hydraulic
cylinders 64 will raise and lower the dozer blade 62. The
dozer- blade is preferably of the type shown, i. e. one
having a lower edge portion 65. pro;ectmg outwardly and
downwardly at an angle to the main vertlcally extending
portion of the blade.

The rear frame portion 12 also carries an arch 69 of
approximately triangular construction having side mem-
bers 71 connected together at their lower ends by a tu-
bular cross-member 72 journaled on a cross-shaft 73 ex-

tending between the side frame members 49.  The side

members 71 of the arch 69 converge upwardly and rear-
wardly and are connected .together at. their upper ends
by vertically spaced cross-members 74 and 75. A hori-
zontal shaft 77 extends between the upper ends of the
side members 71 and has a roller 78 journaléd thereon.
Also, vertically extending side rollers 79 are journaled
on shafts extending between the upper and lower cross-
members 74 and 75, the structure just described provid-
ing a fair-lead for a winch line 81. The arch 69 is ad-

justable for adjusting the height of the fair-lead. ~That
is to say, the side members 71 of the-arch are pivotally '
connected at 82 to downwardly extending side links 83"
adjacent the upper ends of the side members-71.  The

links 83 are provided with a series of holes 84 spaced
Tongitudinally of the links adjacent their lower ends. The
lower ends of the links 83 fit against the inner surfaces
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. 24 irrespective of whether the shaft 94 is driven,
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and brake being shown diagrammatically in Fig. 5. Both
the tractor itself and the winch 87 are driven from the
engine 24. The engine 24 is provided with a conven-
tional clutch in the housing 91 and a conventional trans-
mission in the housing 92. - Gear and chain drives; the
details of which form no part of the present invention,
are positioned in the housing 93 and provide power out-
put shafts 94 and 95. The power output shaft 94 ex-
tends from both the front and. rear. of the lower portion

~of the housing 93 and the power output shaft 95 extends

1ha

from the upper rear portion of the housing 93 and is in-
dependently driven, i. e. it can be driven from the engine

The
front wheels 27 of the tractor may be driven from the
shaft 94 through -universal joints 96 and a differential
97 from which the axle shafts 28 are driven. In a simi-
lar manner, the rear wheels of the tractor are driven from

- the shaft 94 through universal joints 98, a shaft 99 ex-
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tending through the sleeve 16, another universal joint
100, and a differential 101 from which the axle shafts
58 are driven. The shaft 99 has its front end journailed
in a bearing 102 supported in the interior of the sleeve
16. The winch 87 may be driven from the shaft 95
through universal joints 103, a shaft 104 journaled in
bearings in the intermediate frame portion 11 and uni<
versal joints 106, the rear one of which is connected to .
the winch 87. '

- The universal joints 98 permit pivoting of the intermedi- -

30

ate-frame portion 11 with respect to the front frame por~
tion 10 about the pivot pins 13 and 14 without interrupt-
ing drive to the rear axle shafts 58. The universal joint
100 permits any misalignment of the shaft 99 with the

- differential 161 which may cccur due to rotation of the

sleeve 17 about the sleeve 16 or any other cause, the
bearing 102 being of -the self-aligning type.. The uni-
versal joints 103 permit pivoting of the intermediate frame
portion 11 'with respect to the front frame portion 10

~ without interrupting drive to the winch 87 while the uni~- -
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versal joints 106 provide for pivoting of the rear frame
portion 12 about the axes of the sleeve 16 with respect
to the intermediate frame portion 11 without interrupt-
ing the drive to the winch 87. 1t is apparent that the ar-
rangement of shafts and universal joints shown enables
the intermediate frame portion .11 to pivot with respect .
to the front frame portion 10 about a vertical axis through
the pivot pins 13 and 14 for purposes of steering and also’
enables the rear frame portion 12 to pivot with respect

_ to. the intermediate frame portion 11 about-a horizontal
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of the housings 66 for the hydraulic cylinders 64 and are-

detachably secured thereto by bolts 86 screw-threaded
into the housings 66. The bolts 86 may be removed, the
arch raised or lowered by pivoting about the shaft 73
and the bolts reinserted to hold the arch in ad;usted po-
sition,

The rear frame portion 12 of the tractor also has a
winch 87 supported thereon. The winch may be attached
to the cfoss-member 52 and be provided with a drum 88
upon which one end of the line 81 is wound. * The winch
may be of any known or suitable type of mechanically
driven hydraulic controlled winch, for example, it may
have a hydraulically actuated cluich and brake (not
shown), the hydraulic actuators 89 and 90 for such clutch
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axis through  the sleeve 16 so that all four wheels can
be driven and remain in contact with the ground at aIlf
times-even on rough terrain,

The front frame portzon 10 carries the operator’s cab
197 which, ‘as shown in Figs. 1 and 3, extends rearward-
ly over the intermediate frame portion 11. - The cab 107
is provided with a rotatable seat 108 mounted upon a
central support 109 so that the operator may face both
front and rear. The cab is provided with both a front
steering ‘wheel 111 and a rear steering wheel 112. The
steering wheels have steering shafts 113 and 114; respec-
tively, suitably connected together, for- example, by a
chain 115 as shown ‘diagrammatically in Fig. 5. The
cab is also provided with front and rear clutch pedals
116 and 117, respectively, also suitably connected to-
gether by ‘means (not shown), as well as other conven-
tional truck controls such as brake and throttle pedals
(not shown) and a gear shift lever 118 for the transmis-<
sion. -The cab 107 also contains a winch control lever
119 and a dozer blade control lever 121 (Fig. 1). = .

The hydraulic system illustrated diagrammatically in
F1g 5 may include a pump. 124 supplying hydraulic fluid
under pressure from the storage tank 125 to the valve
126 operated by the winch control lever 119. The valve
126 may be of any suitable or known type which will sup--
ply hydraulic fluid to both a clutch actuator cylinder 83.
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and to a brake release cylinder 0 when the lever 119 is
moved in one direction frem its neutral position, which
will supply fluid to the brake release cylinder only when
the lever 119 is moved in the opposite direction and
which will exhaust such fluid from the clutch actnator
and brake release cylinders when the lever is returned
to its neuiral position. That is to say, such hydraulically
controlled winches conventionally contain a brake which
is normally engaged but which is released when the

(%]

clutch is engaged so as to wind line c¢n the drum and i&
DD

which can be independently released to pay out line.
The winch 87 may thus be completely controlled from
one lever 119.

The pump 124 may also supply hydraulic fluid to a
control valve 127 operated by the dozer blade control
lever 121 to supnly such fluid to the cylinders 64 operat-
ing the dozer blade 62. The valve 127 may alsc be of
any known or suitable type which will supply fluid to
one end of the cylinders 64 when the lever is moved in
one direction from a neutral position, which will hold
the fluid in such cylinders when the lever is returned to a
nuetral position, and which will supply fluid to the other
end of the cylinders when the lever is moved in the other
direction from its neutral position, such valve also ex-

hausting fluid from the end of the cylinders opposite “

that to which fluid is supplied. The dozer blade can
therefore be raised, lowered or held in a desired position
under control of a single lever 121,

The steering wheels 111 and 112 through their shafts
113 and 114 may actuate a hydraulic steering valve 128
of any known or suitable type to alternatively supply
hydraulic fluid to and exhaust it from the opposite ends
of the steering cylinders 47, depending upon the direction
in which the shaft 113 is turned. The steering valve is
of the follow-up type conventional in hydraulic steering
systems. A separate pump 129 may withdraw fluid from
the storage tank 125 and supply it to the valve 123, ex-
hausted fluid being delivered back to the tank 125 from
all of the valves 126, 127 and 128.

In operation the machine of the present invention may
be employed for a variety of purposes in logging opera-
tions. It may be employed in a manner similar to a
conventional bulldozer for making or repairing logging
roads. When used as a bulldozer, the operator’s seat
will ordinarily face in the direction shown in the drawing
and, by employing the conventional truck controls above
described for the clutch, brake and transmission, and
also employing the bulldozer control lever 121, bulldoz-
ing operations can be effectively carried out. The pri-
mary purpose of the machine, however, is to gather and
yard logs. The line 81 and winch 87 may be employed
to bring logs to the tractor and, during such operation,
the dozer blade 62 may be lowered to engage the ground
or any stationary object thereon to maintain the machine
in position while a log is being drawn theretc by the
winch 87. Where the machine can directly approach the
ends of such logs, the lower edge of the dozer blade can
be inserted beneath a log end and then raised fo raise
such end of the log so as to assist in placing the winch
line 81 about the log or in placing a choker line about
the log. In any event, one or more logs, either held by
the winch line 81 or by choker lines, may be brought
into the position shown in Fig. 1 by conjoint use of the
winch 87 and the dozer blade 62. The log or logs can
then be towed with one end of the log or logs supported
on the dozer blade and held in position with the line 81.
During such transportation of the log, the operator’s seat
108 is reversed from the position shown in Figs. 1 and 3
and the steering wheel 111 and associated truck controls
are employed. The type of dozer blade shown, i. ., one
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having a lower edge portion extending outwardly and
downwardly at an angle to the main portion of the blade,
is particularly suitable for logging operations since such
lower edge portion provides a support for the ends of
logs during transpertation and also provides a projecting
portion for insertion under logs and lifting them during
application of winch or choker lines to the logs.

I claim as my invention:

1. Logging apparatus comprising a steerable tractor
having a front frame portion supporting an internal com-
bustion engine and a rear frame portion connected to
said front frame portion for movement about both a
vertical axis and a horizontal axis extending longitudinally
of said tractor, a pair of laterally disposed wheels sup-
porting said frent frame portion and a second pair of
laterally disposed wheels supporting said rear frame por-
tion, means to drive all of said wheels from said engine,
a vertically movable dozer blade carried by said rear
frame portion, a log arch carried on said rear frame por-
tion and having a fair-lead for a winch line, said fair-
lead being positioned above said dozer blade, a winch
also carried by said rear frame portion and having a
drum for ‘said line, and means for supplying power from
said engine to said winch to drive said drum.

2. Logging apparatus comprising a steerable tractor
having a front frame portion supporting an internal com-
bustion engine and a rear frame portion pivotally con-
nected to said front frame portion for movement about
both a vertical axis and a horizontal axis extending longi-
tudinally of said tractor, a pair of laterally disposed
wheels supporting said front frame portion and a second
pair of laterally disposed wheels supperting said rear
irame portion, power means for pivoting said rear frame
portion relative to said front frame portion to steer said
tractor, mechanical means to drive all of said wheels from
said engine, a vertically movable dozer blade carried by
said rear frame portion, a log arch carried on said rear
frame portion and having a fair-lead for a winch line,
said fair-lead being positioned centrally above said dozer
blade, a winch also carried by said rear frame portion
and having a drum for said line, and means for mechani-
cally supplying power from said engine to said winch to
drive said drum.

3. Logging apparatus comprising a steerable tractor
having a front frame portion supporting an internal com-
bustion engine and a rear frame portion connected to said
front frame portion for movement about both a vertical
axis and a horizontal axis extending longitudinally of
said tractor, a pair of laterally disposed wheels support-
ing said front frame portion and a second pair of laterally
disposed wheels supporting said rear frame portion,
means to drive all of said wheels from said engine, a
vertically movable dozer blade carried by said rear frame
portion and extending laterally beyond said rear wheels
on both sides, a log arch carried on said rear frame
portion and having a fair-lead for a winch line, said fair-
lead being positioned centrally above said dozer blade,
said arch being adjustable to adjust the height of said
fair-lead relative to said dozer blade, a winch also carried
by said rear frame portion and having a drum for said
line, power means for raising and lowering said dozer
blade, and means for supplying power from said engine
to said winch to drive said drum.
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