-

EL. o045 30 '

PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION

International Bureau

&/

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 3: (11) International Publication Number: WO 81/ 02334
Al
F16D 65/14 (43) International Publication Date: 20 August 1981 (20.08.8 i)}

(21) International Application Number: PCT/US80/00130 | (81) Designated States: AT (Buropean patent), CH (Euro-
pean patent), DE (European patent), FR (European
(22) International Filing Date: 7 February 1980 (07.02.80) patent), GB (European patent), JP, NL (European pa-
tent), SE (European patent), US.

(71) Applicant (for all designated States except US): CATER-
PILLAR TRACTOR CO. [US/US]; 100 Northeast Published
Adams Street, Peoria, IL 61629 (US). With international search report

(72) Inventor; and
(75) Inventor/Applicant (for US only): VIZE, Robert, M. [US/
US); 1223 14th Street, Bettendorf, 1A 52722 (Us).

(74) Agents: WALTERS, Ralph, E.; 100 Northeast Adams
Street, Peoria, IL 61629 (US) et al.

(54) Title: AUTOMATIC BRAKE CONTROL FOR TILTING OPERATOR CAB

(57) Abstract

A vehicle (10) having an opera- /C )
tor’s cab (12) which may be tilted to gain , h
access to parts of the vehicle located be- / 7
neath the cab, has a braking mechanism , ¥
which automatically brakes the vehicle ! ( 5 )
(10) when the cab (12) is tilted so that / \ b
maintenance and tests may be conve- S‘Z?’ y gf/ 2
niently performed on the components oot S TN
under the cab (12) while the engine is \i'l‘.::“' (G \
running. The mechanism consists of a pe- 0n /\Yi’f YNNG
dal (34) and a linkage (40, 44, 48) carried s0. NG —,L\
by the cab (12). The linkage includes a le- A T VGRS s
ver arm (40), a od (44) and a lever arm AT T AR "' Zmie
(48) connected to a brake actuating M Ly =T R
means (50). The pedal (34) and linkage ws 10 BTG
are operated to activate the brake actua- } a _ =
ting means (50) for conventional braking . = 54

and are carried with the cab (12) during
tilting of the cab to automatically activate
the brake actuating means (50) to set the s
brakes. N
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Description

Automatic Brake Control for
Tilting Operator Cab

Technical Field

This invention relates generally to a brak-
ing mechanism for vehicles having a pivoted operator's
cab. More particularly, this invention relates to an
apparatus for applying the vehicle brakes when the cab
is tilted and the engine is either running or not

running.

Background Art

PCT/US80/00130

In certain types of equipment, such as earth-

moving vehicles, numerous vehicle components are lo-
cated beneath the operator's cab.” To perform mainten-
ance and tests upon those components, it is desirable
to gain access to the area beneath the cab. Thus,

U. S. Patent No. 4,053,178 to vYork et al, issued
October 11, 1977, has disclosed a structure for
pivotally mounting the operator's cab on the vehicle
frame so that the cab may be relatively easily moved
to gain access to the components below the cab.

Some prior vehicles used cables on all of

“the controls except the brakes. The motion required

to operate the brakes dictated the use of a solid
linkage,which linkage became non-functional upon
tilting the cab. 1In order to apply the brakes with
the cab tilted, it was necessary to disconnect the
linkage whereupon a spring applied the brakes.
Several patents, including U. S. Patent
No. 3,259,203 to Ryskamp issued July 5, 1966, U. S.
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patent No. 3,332,522 to Dence issued July 25, 1967,
and U. S. Patent No. 3,892,294 to Nieminski issued
July 1, 1975, have disclosed mechanisms which auto-
matically appiy a vehicle's brakes when the operator's
5 seat is tilted, such devices being intended to pre-
vent the vehicle from moving when the operator is
out of the cab. However, these mechanisms involve
use of separate brake actuating systems from those
used during vehicle operation, thus requiring costly
10 installation of two separate actuating systems.
Further, these mechanisms would not operate auto-
matically upon tilting the entire operator's cab.
The present invention is directed to over-
coming one or more problems found to exist in the

15 above equipment.

Disclosure of Invention

In one aspect of the present invention, a
brake applying means for a vehicle includes an
actuating pedal located in the operator's cab and

20 a brake linkage extending from the actuating pedal
to a means for actuating the brakes on the vehicle.
The pedal is depressed in a conventional fashion to
apply the brakes and,upon releasing pressure on the
pedal, the brakes are released. When the cab is

25 tilted, the brake linkage is carried with it and,
when moved to a predetermined point and beyond, the
brakes are applied. wWith this feature, access may
be gained to the operative parts beneath the operator's
cab while the engine is running and while the brakes

30 are applied.
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The prior art has developed a means of tilt-
ing the operator's cab to gain access to components
thereunder, but since the brake could not be engaged
during tilting of the cab, it has been difficult to
observe and repair these components while the engine
is oberating. Although certain prior art has
developed syétems which automatically apply the
brakes, these systems have been separate from the
brake actuating system used during normal vehicle
operation. The present invention uses a single,
reliable system which actuates the brakes during
both conventional vehicle operation and cab tilting.

A brake pedal is attached to a brake link-
age which actuates the means for applying the brakes.
During conventional operation, depressing the pedal
causes the brake linkage to move the means for
applying the brakes to a braking position. when the
cab is tilted, the configuration of the brake link-
age and the means for applying the brakes is such
that the brake applyihg means is automatically
moved to a brake applying position.

Brief Description of the Drawings

Fig. 1 shows an earthmoving wehicle having
a tilting operator's cab in which the present inven-
tion may be utilized;

Fig. 2 is a view of the interior of the
operator's cab, the view being from a perspective
above and near the rear of the cab;

PCT/US80/00130
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Fig. 3 is a sectional view of the mechanism
of the present invention showing the cab and pedal in
various positions;

Fig. 4 is a cutaway view of the brake link-

5 age including a foot pedal and a rod; and
Fig. 5 is a schematic illustration of a por-

tion of a brake actuating circuit.

Best Mode for Carrying Out the Invention
Fig. 1 shows an earthmoving vehicle 10- con-

10 taining a tilting operator's cab 12 as disclosed in
U. S. pPatent No. 4,053,178 to vYork et al, and assign-
ed to the common assignee of the present application.
The cab 12 contains a platform 14 supporting a seat
16 and rollover protection structure 18. Not shown,

15 but located beneath the platform 14 is the area in-
dicated by reference numeral 20 between main frame
elements 22, are a large number of hydraulic elements,
circuitry and other vehicle components. The operat-
or's cab 12 supported on the platform 14 may be tilt-

20 ed forwardly around a hinge point 24.

Fig. 2 shows the interior of the operator's
cab 12 looking toward the operating controls and the
foot pedals. The cab 12 contains two steering pedals
26,28, a governor control 30 and a vehicle speed and

25 direction control lever 32 for operating and control-
ling the vehicle 10. 1In the cab 12 between the
steering pedals 26,28 is a brake actuating pedal 34.
The pedal 34 has a bifurcated mount 35 pivotally
mounted on a support 36 which is secured to the plat-

30 form 14 by bolts 33. The operation of brake actuating
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pedal 34 may be more clearly seen in Figs. 3 and . -
4,

In Fig. 3, the position of the platform 14
and brake linkage, including the brake actuating pedal
34 and rod 44, drawn in solid lines, is the position
during normal vehicle operation. The bifurcated
mount 35 of the brake pedal 34 pivots about a longi-
tudinal axis 38 of pivot rod 37 extending outwardly
from the support 36. A lever 39, shown in Fig. 3
with the side of the support 36 broken away and shown
in Fig. 4 with the top of the support 36 broken away,
has a base portion 41 and a lever arm 40. The base
portion 41 is secured to the rod 37 so as to pivot in
unison with pedal 34, mount 35 and rod 37. A pair
of coil springs 43 encircle the opposite end portions .-
of the rod 37 with each spring having one end anchor-
ed to the support 36 and having the other end shaped
in a hook 45 and engaging beneath mount 35 of the
pedal 34. The springs 43 are tensioned to apply a
clockwise force to the brake pedal 34 (as viewed
in Fig. 3).

~ Pivotally connected to the remote end of the

lever arm 40 is a rod end 42 in which the proximal

end of rod 44 is received. The distal end of the rod
44 is connected to another rod end 46 which is pivot-

- ally connected to a mechanism for actuating the

brakes, in the present illustrated form, the rod end
46 is connected to a lever arm 48 on a valve 50.

The valve 50 is typically a transmission control
unit and senses pressure for control of
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vehicle speed and directs pilot pressure for brake
actuation. Each rod end 42,46 is adjustably connected
to the rod 44 by nuts 52,54 so that the effective rod
length between the lever arms 40,48 may be adjusted

5 to the proper non-braking condition, as shown in solid
lines in Fig. 3. It should be noted that the rod 44
has a substantial offset from one end to the other so
that the forces are transmitted from the pedal to the
valve 50. The torsion springs 43,43 urge the pedal

10 34 clockwise until it contacts against an adjustable
stop 56 which limits clockwise pivoting of lever 39
and locates the brake pedal 34 in its non-braking

position, shown by solid lines.

Industrial Applicability

15 As installed in a vehicle, one exemplary
form of the invention has the lever arm 48 rigidly
connected to a multi-purpose valve spool 51 of the
valve 50 so that movement of the lever in a plane trans-
verse to the axis of the spool will turn the spool 51

20 about the longitudinal axis of the spool 51 to modulate
the setting of the valve. )

In the embodiment illustrated h;rein, when
the brake pedal 34 is in the raised (fully clockwise)
position, the brakes are in a released state and the

25 vehicle speed and direction is controlled by the con-
trols 30,32. The apparatus connected to the center
foot pedal 34 provides an optional means of control-
ling the vehicle speed. Depressing the pedal 34
varies the speed independent of the setting of the

30 forward, neutral and reverse lever 32 speed and
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direction setting.  wWhen the pedal 34 is fully depress- ..

ed through the zero speed range to a vent position, the
brakes are applied. The brakes, in one embodiment, are
disc brakes on the vehicle final drive gear train and
are applied by a plurality of stacked Belleville
springs, not shown. The brakes are released by apply-
ing hydraulic pressure to compress the Belleville
springs thereby releasing the brakes. So that if a
hydraulic line ruptures, becomes clogged or leaks or
when the engine is shut down, the brakes are applied
by the actign of the Belleville springs. As shown in
Fig. 5, a valve 50 has a passage 62 communicating with
pilot pressure and has a passage 64 communicating

with a reservoir 70. valve spool 51 has orifices 66
and 68 which, in one position, will connect pilot
pressure in passage 62 with the reservoir 70 through
passage 64 and with the valve spool 51 in another
position, the spool will block the floor of pilot
pressure through the valve 50. with the valve spool
51 in position to block the flow of pilot pressure
through valve 50, the pilot pressure is thus directed
via a branch line 72 to a valve 74 shifting the valve
against its bias spring 76. 1In this posiEion, fluid
from a source (not shown) is directed to the brakes

78 via lines 80 and 82 to compress the Belleville
springs thereby releasing the brakes. wWhen the ori-
fices 66,68 are aligned between passages 62 and 64,
the pilot pressure is vented to the reservoir 70, the
spring 76 moves valve 74 to the left to align bypass
orifice 85 between the brake line 82 and reservoir 84
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to vent the brake actuator whereupon the brakes are
applied. .
In one illustrated embodiment, the lever arm
48 of the brake applying means is used to rotate the
5 valve spool 51 in either a clockwise or a counter-
clockwise direction from a maximum speed setting
position. With the operator's foot removed from the
pedal 54, the axis of the lever arm 48 is along a 17°
radial and the valve spool 51 is in the blocking
10 position of Fig. 5, releasing the brakes and permitting
the vehicle‘to be operated at whatever setting has
been selected by the forward, neutral and reverse
lever 32. The valve spool 51 blocks the pilot pressure
to the reservoir 70, thereby directing the pilot
15 pressure to valve 74 and thus directing the pressure -
to the brake actuating mechanism to compress the Bell-
eville springs maintaining the brakes 78 in a re-
leased mode. ’ .
Depressing the pedal 34 to move the axis of
20 the lever arm 48 through the 1l1° radial to the 0°
radial will demodulate the effective settings of the
speed and direction control 32 so that at the 0°
radial, the effect the control 32 will hé;e on the
vehicle speed will be reduced to zero. Continued de-
25 pressing of the pedal 34 will move the axis of the
lever arm 48 to the -5° radial position which will
rotate the spool 51 to a position to vent pilot
pressure through orifice 66 to reservoir 70. with no
pressure in branch line 72, valve 74 shifts to the
30 left venting the pressure in the brake actuator to
a reservoir 84 so that the Belleville springs will
re-apply the brakes. The pedal 34 can be further
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depressed to move the axis. of the lever arm 48 to the
-10° radial. The movement of the brake actuating
means has an overtravel from the -5° to the -10° set-
ting to allow for stop and linkage tolerance. Re-
moving the foot from the pedal 34 will permit the
springs 43 to rotate the pedal 34 in a clockwise
direction whereupon the lever arm 48 will rotate the
valve épool 51 counterclockwise to a position to per-
mit fluid to pressurize the brake actuating means so
that the Belleville springs will be compressed re-
leasing the brakes. The position shown by the dashed
lines indicated with "a" numerals is that of brake
pedal 34 fully depressed for full stop during normal
operation. In this position, the rod 44 pulls the '
lever arm 48a to any brake applied position between
the -5° and the ~10° radial.

When it is desired to inspect or repair the
vehicle components beneath the operator's cab 12, the
control linkage for the steering, the implements, and
speed direction control are disconnected from the cab.
The cab 12 may then be pivoted around the pivot 24 to
the position shown by the dashed lines in Fig. 3 with
the platform indicated by the numerals 14b. It is
anticipated that the maximum tilt of the cab would
be approximately 25°. 1In the 25° position of tilt
of the cab, the brake pedal 34b will have moved the
lever arm 40b and rod 44b (represented by a dashed
line) to a position that will have pivoted the brake
lever arm 48 in a counterclockwise direction from

the 17° radial position to a 60° radial position.

B‘J Z"\:.a‘: 1:;

7.  WIPO

PCT/US80/00130

OMPL

L)

LY I

':-'\ :

A



WO 81/02334 PCT/US80/00130

10

15

20

25

30

~10-

When the cab 12 and platform 14 have been pivoted
approximately 2° to 3° from the initial cab operating
position, the lever arm 48 will have rotated spoecl 51
counterclockwise to a position which aligns orifice
68 in the spool with passages 62 and 64 of wvalve 50
venting pilot pressure to reservoir 70. In the
absence of pilot pressure, valve 74 shifts to the
left, venting the brakes to reservoir 84 and permits
the Belleville springs to set the brake. At the
approximate 10° tilt position of the cab and plat-
form, depressing the pedal 34 will no longer move the
lever arm 48 an amount sufficient to release the
brake 78. That is, from approximately the 10° tilt
position to the 25°¢ tilt position of the cab, the
lever arm 48 moves the valve spool 51 only in the
range with the orifice 68 aligned with the pilot
pressure passage 62 and reservoir 70 so that no
pilot pressure is on valve 74 whereupon the spring
moves the valve 74 to the left, vents the brake 78

to reservoir 84 and applies the brakes to the vehicle.
At no point between the 10° and 25° tilt position of
the cab and platform will depressing the pedal 34
release the brake. The valve 50 is ventéé from the
23° radial position 2ll the way to the 60° radial
position which means that the brake will be set
throughout that range.

‘ It is to be understood that the number of
degrees specified in the one illustrated embodiment
is operative for that particular size linkage and

valve. Different radial positions will be operative
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for different sized vehicles without departing from.
the invention. It is important to recognize that in
a normal use mode, a linkage moves in one direction to
actuate the brakes, and in a service use mode, the
same linkage moves in the opposite direction to also
actuate the brakes.

. The brake actuating means described above
permits conventional application of brakes during :
vehicle operation and automatically applies the
brake when the cab is tilted. This allows maintenance
on componeﬁts beneath the cab to be performed with
the engine operating.

Other aspects, objects and advantages of

this invention can be obtained from a study of the
drawings, the disclosure and the appended claims. .-

L Y
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Claims

1. In a brake operating apparatus for a
vehicle having a cab (12) tiltably mounted on a frame
(22), said apparatus comprising:

a support (36) carried by said cab (12),

i a pedal (34) pivotally mounted on said
support (36),

brake actuating means (50) carried by said
frame (22), and

ﬁeans (44,40,48) connecting said pedal (34)
to said actuating means (50) so that as said cab is’
tilted, the pedal (34) moves said brake actuating
means (50) to a brake applying position.

2. 1In the apparatus as claimed in claim 1
wherein a lever (40) is pivotally mounted on said
support (36) for movement with said pedal (34), and
wherein an operating lever (48) is mounted on said
brake actuating means (50).

3. In the apparatus as claimed in claim 2
wherein adjusting means (42,46) are provided on said
connecting means (44) to adjustably connect said con-
necting means (44) to said lever arms (40,48).

4. 1In the apparatus as claimed in claim 3
wherein said connecting means (44) is connected to
said brake actuating means (50) to hold the brake
disengaged during normal vehicle operation when said
pedal (34) is not depressed.
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5. In the apparatus as claimed in claim 4
wherein said brake actuating means (50) is controlled
by rotation of said operating lever (48) attached to
the one end of said connecting means (44).

6. In the apparatus as claimed in claim 5
wherein said brake actuating means (50) comprises a
hydraulic power control unit with a valve spool (51)
rotated by said operating lever (48).
7; In a brake operating apparatus for a
vehicle having a cab (12) tiltably mounted on a frame
(22), said apparatus comprising:

a support (36) carried by a platform (14)
of said cab (12),

a pedal (34) pivotally mounted on a rod
(37) carried by said support (36),

a lever (40) pivotally mounted on said
rod (37) for movement with said pedal (34),

a brake on said vehicle,

brake actuating means (50) carried by said
frame (22) and coperatively connected to said brake,

an operating lever (48) mounted on said
brake actuating means (50), and

means (44) connecting said lever (40) to
said operating lever (48), said lever (40) and said
connecting means (44) moving with said cab (12) as
said cab is tilted to move said operating lever (48)
to actuate said brake actuating means (50) to set
said brake.
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8. 1In a brake operating apparatus as
claimed in claim 7 wherein said brake actuating
means (50) comprises:

a valve (50) having a passage (62) con-

5 nected to a source of pilot pressure, a reservoir
(70) connected to said valve, a valve spool (51)
connected with said operating lever (48) and having
an orifice (66,68) that may alternately connect and
block said passage (62) from the source of pilot

10 pressure to said reservoir,

é second valve (74) connected with said
passage (62) from the source of pilot pressure, a
spring (76) on said second valve (74) depressed by
pressure from said source of pilot pressure to

15 permit separate pressure fluid to release said brake - -
when said operating lever (48) moves said valve
spool (51) to block the passage (62) between the
pilot pressure and the reservoir (70) and wherein
when saig operating lever (48) moves said valve
20 spool (51) to a position to connect said source
of pilot pressure to said reservoir, the spring
moves the second valve to vent the brakeﬁyhereupon

the brake is applied.

9. 1In the apparatus as claimed in claim 8
25 wherein said pedal (34) is positioned so that when
the cab (12) is tilted approximately 2°, said brake
actuating means (50) permits the brakes to be engaged
and when said cab (12) is tilted more than 10°,
the brakes cannot be disengaged.
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10. In a brake operating apparatus having
an operator's cab (12) pivotally mounted on a frame
(22), the improvement comprising:

a hydraulic power control unit (50) mounted
on said frame (22) and being operatively connected
with a brake means;

a pedal (34) pivotally mounted on a plat-
form (14) of said cab (12); and

means (40,44,48) connecting said pedal (34)
and said control unit to actuate said brake means on
said vehicle during vehicle operation when said pedal
(34) is depressed and during maintenance when said
cab (12) is tilted.

1ll. 1In the apparatus as claimed in claim
10 wherein said means connecting said pedal (34) and
control unit (50) comprises:

a support (36) on said platform (14) pivot-
ally supporting said pedal (34);

a first lever arm (40) operatively connect-
ed with said pedal to pivot with said pedal (34);

a rod (44) operatively connected with said
first lever arm (40); and

a second lever arm (48) controlling said con-
trol unit (50) and operatively connected with said rod
(44) at a location spaced from said first lever arm
(40) connection.

12. 1In the apparatus as claimed in claim 11
wherein said pedal (34) when depressed during normal
vehicle operation pivots said second lever arm (48)
in a first direction to vent said brake means and to

set a brake controlled by said brake means.
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13. In the apparatus as-claimed in claim
12 wherein said second lever arm (48) pivots in a
second direction opposite said first direction to
vent said brake means and to set said brake when
5 said cab (12) is tilted.

l4. In the apparatus as claimed in claim

13 wherein said brake means is in a vent position to
actuate the brake when said cab (12) is tilted

approximately in the range of 2° - 3.3°.
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