United States Patent (9
Ehlke et al.

(54]
[75]
[73]

[22]
[21]

PEDAL ACTUATED STEERING CLUTCH
AND BRAKE CONTROLS FOR TRACTORS

Inventors: Charles C. Ehlke; Donald K.
Strohschein, both of Naperville;
John W. Yancey, East Peonia, all of
I11.

Assignee: Caterpillar Tractor Co., Peoria, Ill.
Filed: May 20, 1975
Appl. No.: §79,284

Related U.S. Patent Documents

Reissue of:

[64]

[52]

[51]
[58]

Patent No.: 3,262,525
Issued: July 26, 1966
Appl. No.: 363,241
Filed: Apr. 28, 1964

US. CL oo, 192/13 R; 192/87.11:
74/478.5

Int. CL% ..., F16D 67/05

Field of Search ................. 192/13 R, 83, 13 A;
74/478, 478.5, 479, 512

(11] E Re. 29,293
(45] Reissued July 5§, 1977

[56] Ref=rences Cited
UNITED STATES PATENTS
1,381,769 6/1921 Turnbull ...................... 192/13 R X
1,672,943  2/1926 McKinley ........c.ooveveeeeens 192/13 R
1,973,826 9/1934 Schweering ...................... 192/13 R
2,392,729 1/1946 Edge .........covvvvviieeennnnns. 192/13 R X
2,433,443 12/1947 Edge ..ccooevvniieniiiiiiinn. 192/13 R
2,597,109  5/1952  Kropp .coceeevveiiiniiiniciininiiinnne.. 74/478
2,669 330 2/1954 Banker .........cooeieeiiinnnn. 192/13 R
2989 875 6/1961 Torrance .........c.ocvveiiennnnnn.e 74/478
3,068,976 12/1962 Kelley ..ceveiivvriiirninnnenn, 192/13 R

FOREIGN PATENTS OR APPLICATIONS
6,018 4/1959 Japan

Primary Examiner—Benjamin W. Wyche
Attorney, Agent, or Firm—Robert E. Muir

[57) ABSTRACT

The steering clutches and steering brakes of a tractor are
operated by foot pedals. Each of two pedals operates to
release its respective clutch and apply the corresponding
brake. A third pedal, located intermediate the other two,
applies both brakes without operating the clutches.

17 Claims, 3 Drawing Figures
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PEDAL ACTUATED STEERING CLUTCH AND
BRAKE CONTROLS FOR TRACTORS

Matter enclosed in heavy brackets[ Jappears in the

original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions

made by relssue.

This invention relates to the steering of tractors and
particularly to steering entirely by pedal actuated con-
trols, of the type of tractor which is designed for steer-
ing by driving or by braking.

In track-type tractors and some wheel-type tractors
steering is accomplished by interrupting the drive to
the drive wheel or sprocket on one side or the other of
the tractor and may also be accomplished by applying
a brake selectively to the right or left drive component.
Conventionally the steering clutch controls of such
tractors are operable by hand levers and the steering
brake controls include foot pedals.

In the operation of present day tractor mounted
equipment such as bulldozers and bucket loaders, vari-
ous hand controls such as hydraulic valves require
actuation and it is desirable that driving and steering be
accomplished as much as possible by pedal controls to

free the hands of the operator for efficient operation of -

various machine attachments.

It is, therefore, an object of the present invention to
provide a tractor, the steering of which may be accom-
plished entirely through pedals.

A further object of the invention is to provide steer-
ing controls for a tractor including two pedals, each of
which is operable to release a steering clutch on one
side of the tractor and to apply a steering brake on the
same side of the tractor.

A further object of the invention is to provide a trac-
tor with such pedal operated steering clutch and brake
actuating mechanisms in which the pedals are operable
for gradual release of the clutches and application of
the brake only after complete clutch release or in
which the pedals may be actuated to effect quick clutch
release and quick application of the brakes for fast
steering.

A further object of the invention is to provide a single
pedal for operation of both steering brakes simulta-
neously with equal pressure and without releasing the

clutches.
Still further and more specific objects and advantages

of the invention and the manner in which the invention
is carried into practice are made apparent in the follow-
ing specification wherein reference is made to the ac-
companying drawings.

In the drawings:

FIG. 1 is a fragmentary perspective view with parts
broken away and parts in section illustrating steering
controls embodying the present invention;

FIG. 2 is an enlarged sectional view of an hydraulic
servo which forms a part of the invention illustrated in
FIG. 1; and = |

FIG. 3 is a view like FIG. 2 illustrating the parts of the
servo in different positions.

An operator’s station of a tractor is illustrated in FIG.
1 as comprising a deck 10 and a seat 11 with foot
pedals arranged as shown within convenient reach of
an operator in the seat. Right and left steering clutches
of the tractor (not shown) are operable by a pair of
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steering clutch valves 12, shown in broken lines in FIG.
1, one of which is also shown in FIGS. 2 and 3. Each
steering clutch valve is actuated by engagement of a
lever 14 with the end of a plunger 15 (see FIG. 2)
through the medium of an anti-friction roller 16.

A pair of brake and clutch pedals 18L and 18R is
employed to actuate the left and right clutch valves,
respectively, and also to actuate left and right brakes as
will presently be described in detail. The linkage be-
tween the pedals and the clutch valves is substantially
identical on the left and right hand side and comprises
first a shaft 19 supporting the pedals for pivotal move-
ment and springs 20 arranged to urge the pedals toward
retracted positions. Links 21 form connections be-
tween the pedals and bellcrank assemblies, generally
indicated at 22, and links 23 connect the bellcrank
assemblies to crank arms 24 on shafts which support
the levers 14 which actuate the plungers 15. Conse-
quently depression of either of the pedals 18 will actu-
ate the corresponding clutch valve to disengage the
selected clutch for effecting steering of the tractor.

Left and right hand steering brakes of conventional
type are contained in housings 26L and 26R are opera-
ble by the same pedals 18L and 18R only after disen-

gagement of the corresponding clutches. The brakes

are adapted to be applied by brake levers 28L and 28R
pivoted on the shaft 19 and retracted as by springs 29.
These levers are connected by links 30 with brake
actuating levers 31 capable of applying the brakes con-
tained in the housings 26L and 26R by conventional
mechanism the construction of which is not necessary
to an understanding of the present invention. Each of
the clutch and brake pedals 18L and 18R is provided
with a lug 33 which upon depression of either pedal
engages the corresponding brake lever 28L and 28R.
The brake levers cause application of the brakes after
taking up lost motion in the brake mechanism and
permitting initial disengagement of the clutches
through the steering clutch valves 12 in a manner pres-
ently to be described in detail.

It is also desirable that both brakes be capable of
application simultaneously and independently of the
steering clutches and this is accomplished by a third
pedal 38 disposed intermediate the pedals 18L and 18R
and also pivotally supported on the shaft 19 and urged
toward a retracted position by a spring 36. This pedal
carries an equalizing bar 38 pivoted as at 39 to brackets
on the pedal and extending outwardly to engage both of
the pedal actuating levers 28L and 28R. It is obvious
that depression of the pedal 35 will effect application of
both of the steering brakes and since the equalizing bar
is pivoted, the force applied to the brakes is equalized
to avoid excessive wear on either brake. Pivotal move-
ment of the equalizer bar is limited by lugs 40 and stops
41. The brake pedal 35 may be employed to stop the
tractor when its motion is being controlled by a main
clutch in association with the tractor transmission
rather than by the steering clutches. This brake pedal is
therefore useable in accurately positioning the tractor
when an implement such as a blade or bucket is being
poised for a given operation and the tractor may in
such cases be brought to a halt with the operation of
one foot while the operator’s hands are occupied with
other controls.

The construction of the steering clutch valves which
enables operation of the pedals 18L and 18R to first
disengage the clutches and then apply the brakes is best
illustrated in FIGS. 2 and 3. In these figures, each valve



Re. 29,293

3

is shown as having a reciprocable plunger 15 normally
retracted as by a spring 45. The inner end of the
plunger is slidably arranged in a central bore of a piston
46 reciprocably disposed in a bore 47 in the housing.
Fluid under pressure from a source (not shown) which
may be the lubricating oil system of the tractor engine
is introduced through a port 48 to the space behind the
piston 46 and is normally vented through ports 50 in
the plungers and ports §1 in the forward end of the
piston 46.

Upon depression of one of the pedals 18L or 18R to
disengage its corresponding clutch, the plunger 15 is
advanced until the ports 50 therein are closed by enter-
ing the bore in the piston (see FIG. 3) and conse-
quently pressure builds up behind the piston to advance
it. This actuates a lever 52 with an anti-friction roller
53 thereon and rotates a shaft 54 to effect clutch disen-
gagement through conventional mechanism (not
shown). Upon complete clutch disengagement, relief
ports 56 in the walls of the piston 46 extend beyond the
end of the housing 12 to relieve pressure as in the pis-
ton shown in FIG. 3, thus preventing further actuation
of the clutch disengaging leverage. From this position,
which represents approximately three inches of travel
of the actuating pedals 18L and 18R, further pedal
movement is required to effect actuation of a brake.
This further pedal movement which is accompanied by
further swinging movement of the valve actuating lever
14 is made possible by providing space in the piston 46
into which the plunger 15 may travel without changing
the condition of the steering clutches ordinarily con-
trolled by its movement. Thus the plunger may travel to
the dotted line position illustrated in FIG. 3 where its
inner end is received within the hollow intenior of the
piston 46 so that the brakes may be applied after clutch
disengagement and while the clutches are retained in
their disengaged positions.

We claim:

1. In a tractor which has steering clutches and steer-
ing brakes, the combiation comprising: first and second
actuating members for said clutches and brakes, a fluid-
operated clutch disengaging valve associated with each
clutch, a linkage arrangement to operate one clutch
disengaging valve and to release one clutch upon actua-
tion of one member and to apply the corresponding
brake upon further actuation of said one member, and
a similar linkage arrangement between the other clutch
and brake and the other member, each of said linkage

arrangements including a first linkage from each actuat-.

ing member to the corresponding clutch disengaging
valve and a second separate linkage from each actuating
member to the corresponding brake, a third member and
means operable upon actuation of said third member to
apply both brakes only and without operating the
clutches.

[2. The combination of claim 1 in which the link-
ages between the one and the other members include
hydraulic valves and means in said valves to permit the
further member actuation for applying the brakes after

release of the clutches.}
3. In a tractor which has steering clutches and steer-

ing brakes, the combination comprising: actuating
pedals for said clutches and brakes, linkage to release
one clutch upon depression of one pedal and to apply
the corresponding brake upon further depression of
said one pedal, similar linkage between the other clutch
and brake and the other pedal, a third pedal disposed
between the other two, [ and ] means operable upon
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depression thereof to [apply] operate both brakes
only, and said means including a member pivotally con-
nected to the third pedal and engaging both linkages to
equalize brake applying pressure.

4. [ The combination of claim 3 in which} In a
tractor -which has steering clutches and steering brakes.
the combination comprising: two actuating pedals for
said clutches and brakes, linkage to release one clutch
upon depression of one pedal and to apply the correspond-
ing brake upon further depression of said one pedal, simi-
lar linkage between the other clutch and brake and the
other pedal, a third pedal, means operable upon depres-
sion thereof to operate both brakes only, and the linkages
between the pedals and the clutches [include] in-
cluding hydraulic valves and means in said valves to
permit the further pedal depression for applying the
brakes after release of the clutches.

5. The combination of claim 1 including means con-
nected to the third member for engaging both said second
separate linkages to equalize brake applying pressure.

6. The combination of claim 1 in which each said link-
age includes a first linkage to release the corresponding
clutch, and a second separate linkage from each pedal to
the corresponding brake; and in which the means opera-
ble upon depression of the third pedal includes the second
separate linkages but not the first linkages.

7. The combination of claim 6 in which the means
operable upon depression of the third pedal also includes
a member operatively connected to the third pedal for
engaging both said second separate linkages to equalize
brake applying pressure.

8. In a tractor which has steering clutches and steering
brakes, the combination comprising: first and second
actuating pedals for said clutches and brakes, a shaft and
means for pivotally mounting the first and second pedals
on the shaft, linkage to release one clutch upon depres-
sion of one pedal and to apply the corresponding brake
upon further depression of said one pedal, similar linkage
between the other clutch and brake and the other pedal,
a third pedal, means for pivotally mounting the third
pedal on the shaft intermediate the first and second
pedals and generally colinear therewith, and means oper-
able upon depression of the third pedal to apply both
brakes only and without operating the clutches.

9. The combination of claim 8 including a fluid-
operated clutch disengaging valve associated with each
clutch, and wherein the linkage is arranged to operate
one clutch disengaging valve to release one clutch upon
depression of one pedal.

10. The combination of claim 8 in which each said
linkage includes a first linkage to release the correspond-
ing clutch, and a second separate linkage from each first
and second pedal to the corresponding brake.

11. In a tractor which has steering clutches and steer-
ing brakes, the combination comprising: first and second
actuating pedals for said clutches and brakes; a shaft and
means for pivotally mounting the first and second pedals
on the shaft; linkage to release one clutch upon depres-
sion of one pedal and to apply the corresponding brake
upon further depression of said one pedal; similar linkage
between the other clutch and brake and the other pedal;
a third pedal; means for pivotally mounting the third
pedal on the shaft intermediate the first and second
pedals and generally colinear therewith; means operable
upon depression of the third pedal to apply both brakes
only,; each said linkage including a first linkage to release
the corresponding clutch, and a second separate linkage
from each first and second pedal to the corresponding
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brake; and each second linkage including a lever pivotally
mounted on the shaft at a position intermediate the third
pedal and one of the first and second pedals.

12. The combination of claim 11 in which each lever is
separate from but engageable by its adjacent pedal of the
first and second pedals.

13. The combination of claim 12 in which the means
operable upon depression of the third pedal includes an
outwardly-extending equalizer bar pivotally connected to
the third pedal about an axis extending crosswise of the
shaft and extending outwardly for engaging both levers
when the third pedal is depressed to thereby apply both
brakes without operating the clutches and without de-
pressing the first and second pedals.

14. The combination of claim 13 including stop means
on the third pedal to limit pivotal movement of the equal-
izer bar.

15. The combination of claim 13 including a fluid-
operated clutch disengaging valve associated with each
clutch, and wherein each first linkage is arranged to
operate one clutch disengaging valve to release one
clutch upon depression of one pedal.

16. In a tractor which has steering clutches and steer-
ing brakes, the combination comprising: first and second
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17. In a tractor which has steering clutches and steer-
ing brakes, the combination comprising: first and second
actuating pedals for said clutches and brakes; a shaft and
means for pivotally mounting the first and second pedals
on the shaft; a linkage arrangement to release one clutch
upon depression of one pedal and to apply the correspond-
ing brake upon further depression of said one pedal; a
similar linkage arrangement between the other clutch
and brake and the other pedal; a third pedal; means for
pivotally mounting the third pedal intermediate the first
and second pedals and generally colinear therewith,
means operable upon depression of the third pedal to
apply both brakes only; each of said linkage arrange-
ments including a first linkage to release the correspond-
ing clutch, and a second separate linkage from each first
and second pedal to the corresponding brake; each second
linkage including a lever on the shaft at a position adja-
cent the pedals; each lever being separate from but en-
gageable by its adjacent pedal of the first and second
pedals; a fluid-operated clutch disengaging valve asso-
ciated with each clutch; and each first linkage being
arranged to operate one clutch disengaging valve to re-
lease one clutch upon depression of one pedal.

18. In a tractor which has steering clutches and steer-

actuating pedals for said clutches and brakes; means for 25 ing brakes, the combination comprising: actuating pedals

pivotally mounting the first and second pedals on the
tractor at spaced positions; linkage to release one clutch
upon depression of one pedal and to apply the correspond-
ing brake upon further depression of said one pedal;
similar linkage between the other clutch and brake and
the other pedal; a third pedal; means for pivotally mount-
ing the third pedal on the tractor at a position intermedi-
ate the first and second pedals; means operable upon
depression of the third pedal to operate both brakes only;
and said last-mentioned means including a first lever
pivotally mounted on the tractor at a position intermedi-
ate the first and third pedals, a second lever pivotally
mounted on the tractor at a position intermediate the
second and third pedals, and a member pivotally mounted
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for said clutches and brakes; linkage to release one clutch
upon depression of one pedal and to apply the correspond-
ing brake upon further depression of said one pedal,
similar linkage between the other clutch and brake and
the other pedal; each said linkage including a first linkage
to release the corresponding clutch, and a second sepa-
rate linkage from each of said actuating pedals to the
corresponding brake; a third pedal located between the
other actuating pedals, means operable upon depression
thereof to apply both brakes only; and the means opera-
ble upon depression of the third pedal including the sec-
ond separate linkages but not the first linkages, and a
member operatively connected to the third pedal for en-
gaging both said second separate linkages to equalize

on the third pedal for engaging the first and second levers 40 brake appiymg pressure.

upon depression of the third pedal.
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