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TANDEM WHEEL ASSEMBLY, MOBILE SILVICULTURAL APPARATUS
INCLUDING THE SAME, AND METHOD FOR OPERATING THE APPARATUS

Field of the invention:

The present invention relates to an improved tandem wheel assémbly.

More particularly, the present invention relates to a mobile silvicultural apparatus,
provided with such an improved tandem wheel assembly, generally a pair of such
tandem wheel assemblies, for operating in a land of frees and the like, in order to
carry out various harvesting applications. The present invention also relates to
the method for operating the mobile silvicultural apparatus. The mobile

silvicultural apparatus may be, for example, a land clearing tractor for selectively

clearing a land of brush, trees and the like.

Background of the invention:

Known in the art are various mobile silvicultural apparatuses and the
tandem wheel assemblies and corresponding transmission mechanisms used
therewith. Indeed, Figures 1 and 2 show a typical example of a conventional

tandem wheel assembly and corresponding transmission mechanism.

Such a conventional tandem wheel assembly is commercialized by a
German company called NAF. This type of component is used widely on
silvicultural apparatuses. The tandem comprises a segment including gears at the
entrance, which is typically located at the center of the tandem. The gears are
generally mounted In a profiled recess which is sealed in an air-tight manner so

as to enable the gears to continuously soak in lubrication means, such as an oil

bath, for example. The gears, placed in series, enable to transmit the power
coming from the transmission for the propulsion of the vehicle up to the wheels of

said vehicle. In order to maximize the comfort of a user in the vehicle during the

displacement thereof on a land to be treated, such as a forest, for example, the

tandem is mounted on the frame of the vehicle by means of a large ball bearing

enabling the tandem to rotate about its center.
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The transmittal of power coming from the transmission and being
redirected towards the wheels is carried out normally in a manner as shown In

Figures 1 and 2. A driving shaft with universal joints originates from the exit of the

transmission in order to get to the entrance of the central gear box. A gear pair
transmits the power in the shafts directed towards the gears of the tandem. It is
known that the distance between the supports of the power fransmission shaft is
large. Indeed, the more a silvicultural apparatus is wide, the more this distance

becomes substantial.

An important aspect to be considered with tandem wheel assemblies is
that the large central bearing linking the latter to the frame of the vehicle is not
perfectly rigid. Thus, under the efforts which are applied to the central bearing

during the operation of the vehicle, a misalignment of the internal gears of the

tandem and of the power transmission shaft may arise. In such case, given the
fact that there is a great distance between the supports of the power transmission
shaft, even if there is a misalignment, the resulting angle wili be negligibie on the
components. Thus, the additional efforts applied to the components will not cause

any failure thereof.

However, a substantial problem associated with the above-mentioned
type of tandem whee! assembly is that it is not intended to efficiently receive and
cooperate with hydraulic motors for driving the mobile silvicultural apparatus. This
is particularly true when the ground-clearing portion of the front unit of the
apparatus is substantially high with respect to the ground on which the apparatus

travels.

Hence, in light of the aforementioned, there is a need for an improved
tandem wheel assembly which, by virtue of its design and components, would be

able to overcome some of the aforementioned prior art problems.

Summary of the Invention:

The object of the present invention is to provide a tandem wheel

assembly which satisfies some of the above-mentioned needs and which is thus
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an improvement over other related tandem wheel assemblies known in the prior
art.

In accordance with the present invention, the above object is achieved,
as will be easily understood, with a tandem wheel assembly such as the one
briefly described herein and such as the one exemplified in the accompanying

drawings.

According to another aspect of the invention, there is also provided a
silvicultural apparatus provided with the above-mentioned tandem wheel

assembly. Preferably, the silvicultural apparatus is provided with at least one pair

of such tandem wheel assemblies

According to yet another aspect of the invention, there is also provided

a kit for assembling the above-mentioned tandem wheel assembly.

According to yet another aspect of the invention, there is also provided

a method for operating the above-mentioned silvicultural apparatus.

The objects, advantages and other features of the present invention
will become more apparent upon reading of the following non-restrictive
description of preferred embodiments thereof, given for the purpose of

exemplification only with reference to the accompanying drawings.

Brief description of the drawings:

Figure 1 is a top sectionai view of a tandem wheel assembly and

corresponding transmission mechanism according to the prior art.

Figure 2 is a top sectional view of a portion of the transmission
mechanism shown In Figure 1.

Figure 3 Is a side elevation view of a mobile silvicultural apparatus
according to the present invention.

Figure 4 is a top plan view of what is shown in Figure 3.
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Figures 5-8 are different views of the components of the silvicultural

apparatus of Figure 3.

Figure 9 is a top sectional view of a tandem wheel assembly according

to a first preferred embodiment of the present invention.
Figure 10 is an exploded view of what is shown in Figure 9.

Figure 11 is a top sectional view of a tandem wheel assembly

according to a second preferred embodiment of the present invention.
Figure 12 is an exploded view of what s shown in Figure 11.
Figure 13 is an enlarged view of what is shown in Figure 9.
Figure 14 is an enlarged view of what is shown in Figure 10.
Figure 15 is an enlarged view of what is shown in Figure 11.
Figure 16 is an enlarged view of what is shown in Figure 12.

Figure 17 illustrates different views of a coupling system of a tandem

wheel assembly according to the present invention.

Figure 18 lilustrates different views of a front unit of the mobile
silvicultural apparatus of Figure 2.

Detailed description of preferred embodiments of the invention:

In the following description, the same numerical references refer to

similar elements. The embodiments shown in Figures 3-18 are preferred.

Broadly described, the present invention, as illustrated in the
accompanying drawings, relates to an improved tandem wheel assembly, and to

a mobile silvicultural apparatus provided with such an assembly, as well as to the

method for operating the mobile silvicultural apparatus.
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List of numerical references and corresponding components illustrated:

1 Tire of the vehicle

2 Tandem

3 Securing bearing of the tandem

4 Self-aligning bearing

5 Driving shait

6 Tapered roller bearing

7 Frame of the vehicle

8 Sealing joint

O Tapered roller bearing

10 Retaining ring

11 Hydraulic motor

12 Securing boit of the bearing on tandem
13 Securing bolt of the bearing of the tandem on frame of vehicle

14 Securing bolt of the hydraulic motor

The mobile silvicultural apparatus, as better shown in Figures 3 and 4,
is preferably intended to carry out various types of harvesting applications, such
as land clearing, for example, with a method utilizing preferably a system of
parallel bands. Such a silvicultural apparatus and method are better described in
US patent No. 6,550,505, which is incorporated herein by reference. The mobile
silvicultural apparatus according to the present invention comprises a steerable

wheel support frame comprising a horizontally extending ground-clearing section,
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and first and second opposite vertical side sections, the ground clearing and side
sections defining a tunnel-shaped passage through which trees and other items
of a certain type are allowed o pass as the support frame travels thereover. The
apparatus also comprises manipulating means, such as an articulated boom,
shredder heads, and the like, mounted to the support frame for selectively
manipulating frees and the like. The apparatus also comprises motor means for
imparting motion to the support frame, and control means for controlling the

steerable support frame, the motor means, and the manipulating means.

In order to obtain a substantially thin physical space for the driving
system of the vehicle in the front unit thereof for example, several developments

have been made to the wheel assemblies, as explained briefly hereinbelow.

Indeed, since the ground clearing section of the apparatus is fairly

elevated with respect {o the ground on which the apparatus travels, the motor
means, which preferably consist of hydraulic motors, for imparting motion to the
support frame of the apparatus, are preferably placed at the entrance of the

tandems for driving the gears and the tandems, as better shown in Figures 5-17.

Indeed, there is shown in these drawings how, due to a misalignment allowed by

the large bearing, the assembly according to the first preferred embodiment, as

better shown in Figures 8, 10, 13 and 14, has a fairly small life span.

Therefore, a new assembly has been developed where the power
transmission shaft comprises preferably at least two portions in order to have a
flexible zone, as better shown in Figures 16 and 17. Crowned splines, as better
shown in Figure 17, are used for being able to achieve a large misalignment. The

final assembly is thus better shown in Figures 11, 12, 15, 16 and 17. As shown in

these figures, the crowned splines offer a suitable flexibility within a restrained

space, as apparent to a person skilled in the art. Thus, as can be easily
understood, a significant improvement of the present tandem wheel assembly
resides In the use of the above-mentioned crowned splines, with this type of

shortened assembly, as better shown in the accompanying drawings.
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As may now be better appreciated, the present invention is a
substantial improvement over the prior art in that the present tandem wheel
assembly enables to, among other advantages, use hydraulic motors within a
constrained space, thanks to the use of the above-mentioned crowned splines,

which are better illustrated in Figure 17.

It is worth mentioning that although the present invention was primarily
intended for silvicultural applications, the present tandem wheel assembly, the
apparatus provided with such an assembly, and the method for operating the
apparatus, may be used In other fields and for other applications, such as for
mining applications, agricuitural applications, and the like, as apparent to a

person skilled in the art, without departing from the scope of the present

invention.

Of course, numerous modifications could be made to the above-
described embodiments without departing from the scope of the invention, as

apparent to a person skilled in the art.



CA 02428484 2003-05-08

' N // | 7Ty
//L | .._i /' M U \

1 \ TRV RS

QY i RSN B AL o

- v !'.
- PRy Sy
Q 1
. £y o (3 Y o

] ’ 1 '™ e |
3 : % N <71 ' “}
~ PRivinG Jiy 4 |
: . ' s (‘ x 6 :
. }, AV NG Frsti i .
T o« X “ i & J Yo i“'.;.‘“
9‘5 3N f g ' 5
W AN Qo | T
J("éf!;.'m

/. : ; #:’-‘i:. \: h -
— 22 Hoo, =SS0 T . ,-:‘ A
4 J s
6} - Y N ‘ { ;

: a g ‘T*‘ Mfﬂ"'w
TR T T

\\.‘ ] _ | N r:?
W\

| | DISTAWLE BETWEEY | 1
THE OTHER , | ThE SurPORTS of Th |
GEARS W THEE TANPEM) o | POWER. TRAMSMIST

ARE OMITIED g Swafr
T 2
L_._T | [

hai

&

.

R L —
AT T /// //777\ ] //// /A /// I Comor wer)

IS ﬁ s 7 . ? Ej FIG.2
' | [// M \ ’ [j / A/ ‘ \
,_!J\ \\ | x\ \§ x -
\ ’
) " \\ \ \\\ /‘V"/ \\ | \\ \\ | _/L/

FiG- l ( PRior ART)

v —

) e




';J

CA 02428484 2003-05-08

-~
s . @ .
o d
.
4
W-3 3447 £, ” .
[}
{ Y
A —
' o \ \. - ’
v ..‘\. . G, \
: . : . > . ' . " | ‘.‘ ’ . s,
. .1 \ 4 . N MM“.-?‘-"JV ...
\\'/ e | == \/‘\ y .
.s . { 'J —_— ' l-’. r
‘ ,' N \\\ t \ \ 1"' K 1 v .
-~ > hY \ ) . ‘,."
n N\ . b " "
s N T : < \ ' : \\ £
. :' | —— | ¥ \ —p e airyr - \<’ : i \ \ \.‘
& ' ‘ = : : : ; SN
= \ S —— : ,
] ' I nI wr -y ’ - U
% ) L.-.-.-wm- M » L J : \.
\\-‘ v e - g, I : ! : \ 3 )
’ . — " . N -} . + . < m i ( ‘ u
4 . o ST - "
J ! . * PR
\ - "' + 4 ) - "
' B \ ® e E \\__. L
. : \ e Ty 2 :
b 19 . A " ’ ‘
w‘-‘ ;n- ‘ f— r:% ; - i':’ \.-' - v - -~ H‘l 'r a Jmu ‘ .
] L ", .-—-n -
: 3 /- \ ot } :',..-F"' - .
. ] \ be L] .
: b : - : )
: s 4 4 - -
r 4 . ¢ X “
§ '“."\ \\:'\\ A ot e ' : i
E e . @ it ¢ 0 N '\
- ’ % "..-‘ : - -_- { ! r ’ i — 5 ‘."'
- e e +a £ - "-. d < ¢ 3 ' "N
r : \ ¢ U > fe ! : - tz
’ L) - = 9 3 . L '
1 : T 1 I - - AR ! . |
’ - LY - 1 y 1 . , . : : —
1 \ . :\ R & 1 y 3
E r ’ rY e n - ok : [f— J F "N—-..-)
¢ i [ :. o
: : - Hari .
» il _
1 ;f' ! r.“ [ %
; PP L - - L 1 ’ ] / : - \l
‘ é pop ry .’ h Q . . -
! \ MR | L s
/ ) i 1 v y -.".". : C ‘ \)
1 L Y . * N
' 1 ‘Iﬂnh—t-* 1 e N
q { § \
: .J .+" m“'#mmﬁ‘ﬂ‘m b‘.‘ . -
’ e ar e \
| ' { ‘ D 1318 LN
‘ q bm.---av-l \ l-‘
|~' b
- !
-‘.‘/.. “l L ) ~
:' .
\ \
.{ L 4 —
-’“'. * -
.‘.%l } \ 'I
\‘;
. \ \
—\\ .
\\
. g, L]
A I o 11 0
N ] § e 3N '
- | b A =t ;‘
f ok ,
I AN
~ 1
*i . L —

R

y . - lh-. A
e ST ‘r.

TRV 7 PR

h,:,;a
¥ RS
".."! t'--'lu-J :d

. =

= a ..
|,

PN

“rgmremp 28

. L ]
i S 1Y |

ey e 41 ‘4




CA 02428484 2003-05-08

3

SEC ERBRE gllvlmmm Y Fjé- H

THIL —-Mm» —L 1?@7“"

[

—
\
P~
/;;‘
___,.-W
(_:: =
-~ 1

\\-._

LD A A

QIRFE IV 2 SECTIONS | #F‘%FLE ORIGINAL (ACT"




CA 02428484 2003-05-08

’J [RAME DF

VEhKLE -

s,

ZARED "'~.:.v
FEWN ./!5:}?',”.
it
> .:c""a:%f,r
-y

’_. ':'_.- a:_,. .)1,.;.’_:\‘ ! .' ‘.__ -.-;.
AR

EXISTING CEARS

Yy w' ﬂ o S B e ' \ |
S ' MINIVI 2E
— 3 ‘ !
ry |

1
:
7

,.;

§

J

NS DE O
T VEHIOE

LEARS OxISTIWG
THE TANDIEM AE WO ~ B
Srown pgrz SN

‘l’.-

I A s
&

\
\‘
‘\h—
D e
\-,."
*.,_,___N_w/
—— T

—
I
K

P

/

—

/

_——
J

#/,,,/”":;J:,i

-

/

:’:.—r'

T

:5';




CA 02428484

2003-05-08

.....

SEMRS ST

INTHE T WDEW
ARE MOT ? ffown/

HERE

SR /;/,};’ e
S

77

)
At

3

%

&

T

g -

JP—




CA 02428484 2003-05-08

ENVED AW ;Wé

O AR A gy vy = w—w wm ==
- e e e e G W W W

} (
HiEE ENFBLE A
i SVRETAMTIAL :
e piavigymin
{3
-~ -
! I
ComPLET fvey — Dﬁ\w’fmw ”
([his DiSALIGNMENT 5 -

AUOWED oVER 2pe® / —

SuAfFT — Fixgp poiw Fit;. 17
(2) SPrcer ‘
ShafT— FLOBLE Poriiov




2=

e e Aoy
}
™
[/
.'/
-.' o«
-

b4 et s
—
L

) amndan
Jd
! -]
|
!
-—q—qu&-uwm-{—-o"—-
4
i 1fs
t Q
[
;-—-——‘q-
| b EL AT 2] - fav ',o".
éé%/

I ~
| veptipinis
/‘
-
1%—-‘0“0" 4

.ﬂ‘* avircalrm
el ]
- rriseed

.

C (/CHCLE

CA 02428484 2003-05-08

1

oX mowat, |

==l

EWS OF FRonT  PoliIdv

Fic. 18

O/C b Kmﬂ/} f

'



-----

I o )l o

\
|

\I.‘\
ﬁ\\\‘.‘-“ R

g F v, i
.,

.r\v::\‘\.\.\ll Y,

Wit n:.
.E§l R
)

W

4 ‘:‘\.‘;
et | R \:n}}\'n: \\;- LTS \\\
NN -
LT T Tr— S s X )Y
-.,-\\-_.n-}.—!"'..-..-&\ N k=§"|§'::'

et

N




	Page 1 - abstract
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - drawings
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - abstract drawing

