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CATeRPILLAR TRACTOR  nected to the control member for reciprocat- CO., a
corporation organised and existing  ing the member in the housing, a
bracket under the laws of the State of California, detachably mounted on
the housing and United States of America, of 100 N.E. having the cable
means mounted thereon, 5 Adams  Street, Peoria, State of Illinois and
interengaging screw-threaded adjuste-  45 61629, United States of America
do hereby  ment means adjustably mounting the cable declare the invention,
for which we pray that means on the bracket for movement of the a patent
may be granted to us and the method  cable means towards and away from the
by which it is to be performed, to be particu- housing, the bracket being
rotatable relative 10 larly described in and by the following state- to the
housing when detached therefrom to  50 ment:-
adjust said adjustment means. This invention relates to cable-controlled
The invention also consists according to apparatus, for example,
cable-controlled  another of its aspects, in a method os valve spools of
power transmissions and the  assembling a cable-controlled apparatus 15
like. It also relates to methods of assembl- comprising a housing, a
control member  55 ing such apparatus. The control cables of reciprocably
mounted in the housing, a flex- such valve spools are normally connected to
ible push-pull cable means having a cable the valve spools by linkages
including inter- reciprocably mounted in a sheath, and a connected
bellcranks and levers. In addition  bracket arranged to be detachably fixed
to 20 to the obvious complexity and cost of such  the housing and having
the sheath adjustably  60 controls, manufacturing tolerances must be
mounted on it by screw threads for move- closely held during assembly to
precisely pos-  ment towards and away from the housing, ition the valve
spools relative to the actuating  the method comprising rotating the
bracket levers therefor. In addition, means must be  on the sheath to cause
the screw threads to 



25 provided for mounting and guiding the cable  move the bracket away from
the housing,  65 adjacent to the housing of the transmission  connecting
the cable to the control member, control.
rotating the bracket on the sheath to cause An object of this invention is
to provide an  the screw threads to move the bracket improved cable
mounting and adjusting  towards and into abutting relationship with 30
means for a push-pull cable attached to a  the housing, and fixing the
bracket to the  70 control member of a cable-controlled  housing. apparatus
for selective actuation thereof.  In a preferred embodiment of the An
object of another aspect of this inven- apparatus in accordance with this
invention, tion is to provide a method of assembling the  the bracket
comprises a tubular enclosure 35 cable of such apparatus expeditiously and
which further functions to form a sealed  75 precisely.
enclosure about that end of the control According to this invention, such
member to which the cable is connected. The apparatus comprises a housing,
a control apparatus and method of this invention find member reciprocably
mounted in the hous- particular application for hydraulic power 40 ing,
flexible push-pull cable means con- transmission controls and the like.  80
1,537,367                                    2 An example of an apparatus
and of a    Referring to Fig. 3, a pin 29 is removably method in accordance
with the invention will   disposed in notch 28 and has its outer ends now
be described with reference to. the  releasably connected to laterally
spaced and accompanying drawings, in which:-      bifurcated arms of a
clevis 30. The clevis is 5   Figure 1 is a side elevational view of a
threadably attached to cable 20 to provide  70 construction vehicle
incorporating the. adjustment means for disposing pin 29 in apparatus;
proper alignment within the notch 28 of the Figure 2 is a side elevational
view of the  spool. A combined lock nut and cam 31 is apparatus to a much
larger' scale, shown  threadably mounted on the cable to secure 1
removed from the vehicle;         the clevis in a preset axial and rotative
posi-  75 Figure 3 is a sectional viewe, taken in the  tion thereon.
direction of arrows III-III in Figure 2; and'   Referring to Figs. 2 and 4,
a mounting Figure 4 is a top plan view, taken in the! bracket 32 comprises
a flat mounting flange direction of arrows IV-IV in Figure 2.  33
detachably mounted on housing 27 by a 15   Figure 1 illustrates an
articulated wheel-' pair of releasable fastening means or bolts  80 type
loader 10 having an engine and a power  34. Two additional mounting holes
35 are transmission control suitably mounted  formed through the flange in
circumferen- thereon in a conventional manner (not tially disposed
relationship relative to spool shown). Figure 2 schematically illustrates a
25. The three holes thus provide adjustment 



20 steering and transmission control system for  means whereby bracket 32
can be rotated  85 the vehicle, including a transmission control  through
an angle a, approximating [err] in lever 11 mounted thereon. The lever is
Fig. 4, to attach the bracket on housing 27 at operatively connected to a
flexible push-pull  three different rotative positions thereon. cable means
12 for effecting speed changes    Bracket 32 further comprises a tubular 25
of a transmission control 13 upon rotation of  enclosure 36 extending
outwardly from   90 the control lever on a steering column 14.   flange 33
to enclose and protect spool 25 and Although the mechanism for translating
its connection with cable 20. Sheath 22 of rotary movements of the control
lever to  cable means 12 has a coupling member 37 reciprocal movements of
the cable means is  secured thereon which is threadably 30 not part of this
invention, per se, a very brief  mounted on the end of enclosure 36 to pro-
95 description thereof would appear in order . In  vide adjustment means at
the interengaging particular, a lower end of the control lever  screw
threads thereof. An annular elas- has a pinion gear 15 secured thereon
which  tomeric seal 38 and a metallic washer 39 are meshes with a rack 16
to reciprocate the  mounted on coupling 37 and locked in place 35 same upon
rotation of the control lever. The  against enclosure 36 by a lock nut 40.
Thus it  100 rack is mechanically connected to the first can be seen that
bracket 32 not only recip- end of a bellcrank 17 by a linkage, schemati-
rocally mounts cable 20 thereon but also cally illustrated at 18, to pivot
the bellcrank  provides menas for sealing and protecting about a fixed pin
19 upon reciprocation of valve spool 25. 40 the rack.
If so desired, one or more switch assemb-  105 A second end of the
bellcrank is pivotally  lies 41 can be detachably mounted on brac-
connected to a flexible cable 20 of cable  ket 32 to provide sensing means
responsive means 12 by a pin 21. A sheath 22 of the  to reciprocal movement
of cable means 12. cable means is secured on a mounting struc-  For
example, a roller 42 mounted on a 45 ture 23 of the vehicle by a bracket
24. From   plunger of a microswitch of each switch  110 the above brief
description it can be seen that  assembly may be exposed internally of
rotation of control lever 11 in either direc-  enclosure 36 to be activated
electrically upon tion will function to reciprocate cable 20 in  its
tripping engagment with the cam portion sheath 22 to thus, in turn,
reciprocate a valve of lock nut 31 to, in turn, activate a remote 50 spool
or control member 25 of transmission  light or buzzer mounted in the
operator's cab  115 control 13.                            of the vehicle.
The switch assembly could Valve spool 25 is reciprocally mounted in a  thus
be utilized to alert the operator that the bore 26 formed in a housing 27
of the trans-  transmission has been placed in a particular mission control
and has a notch 28 formed on  gear, for example. 55 an outer end thereof.
The spool may be    Upon assembly of the above-described  120 reciprocated
in response to rotation of con-  cable mounting and adjustment means, lock
trol lever 11 to effect speed changes of the  nut 40, along with seal 38
and washer 39, transmission or to place it in a forward or  would be
backed-off to a position right- 



reverse gear mode of vehicle operation. It wardly from that shown in Fig.
2. In addition, 60 will become obvious from the description fol-  it is
assumed that bolts 34 have been released  125 lowing hereinafter that the
cable mounting  to thus detach bracket 32 from housing 27 and adjusting
means of this invention is  and that pin 29 has been removed from slot
adapted to be used with control members  28. In addition, it is further
assumed that other than the valve spool of a transmission  valve spool 25
has been moved to a selected 65 control.
gear position which corresponds to the preset  130    3
1,537,367                                     3 rotative position of
control lever 11.             preceding claims, wherein the bracket com-
The backing-off of lock nut 40, permitting  prises a tubular enclosure
enclosing one end bracket 32 to be positioned substantially  of the control
member to which end the cable rightwardly from the position shown in Fig.
means is connected. 5    2, will allow the workman to threadably    7.
Apparatus according to claim  6,  70 adjust clevis 30 on the threaded end
of rod  wherein the bracket further comprises a 20. Thus, pin 29 may be
precisely disposed in flange mounted in abutting relationship with slot 28
to accurately position valve spool 25  the housing by releasable fastening
means relative to the reset position of control lever and wherein the cable
means is adjustably 10  11. Lock nut and cam 31 is then threaded  mounted
on said enclosure by the adjust-  75 into abutting relationship with the
end of ment means. clevis 30 to lock the clevis in position    8. Apparatus
according to claim 6 or thereon.                               claim 7 when
dependent on claim 2, wherein Bracket 32 is then threaded leftwardly on
the sheath is attached to the enclosure 15  coupling 37 to abut flange 33
of the bracket through a screw-threaded coupling secured  80 in flush
relationship against housing 27. to the sheath. Bolts  34 are then
turned-down to secure the    9. Apparatus according to claim  8, flange to
the housing in one of the three  further comprising a lock nut screwed on
to adjusted positions illustrated in Fig. 4. It the coupling and screwed
into a locked posi- 20  should be noted that the disposition of brac- tion
with respect to the enclosure.  85 ket 32 relative to spool 25 affords a
limited    10. Apparatus according to claim  9, clearance therebetween to
thus entrap and  further comprising annular sealing means prevent
inadvertent dislodgement of pin 29  mounted on the coupling and disposed
bet- from slot 28.                          ween the enclosure and the lock
but, the 25    WHAT WE CLAIM IS:-                   sealing means being
compressed into sealed  90 1. A  cable-controlled apparatus corn-
relationship therebetween. prising a housing, a control member recip-   11.
Apparatus according to any one of rocablv mounted in the housing, flexible
the preceding claims, wherein the control 



push-pull cable means connected to the con- member has a notch formed
therein and the 30  trol member for reciprocating the member in  cable
means is connected to the control  95 the housing, a bracket detachably
mounted      member by a pin attached to the cable means on the housing and
having the cable means  and removably disposed in the notch. mounted
thereon. and interenaging screw-   12. Apparatus according to claim 11,
threaded adjustment means adjustably  wherein the pin is secured between
bifur- 35  mounting the cable means on the bracket for cated arms of a
clevis, the clevis being  100 movement of the cable means towards and
screwed on to the cable means for adjusting away from the housing, the
bracket being  the axial position of the pin relative to the rotatable
relative to the housing when  cable. detached therefrom to adjust said
adjust-   13. Apparatus according to claim 12, 40  ment means.
further comprising a lock nut screwed on to  105 2. Apparatus according to
claim  1. the cable means and abutting an end of the wherein the cable
means comprises a flexible  clevis to lock the clevis in palce on the cable
cable longitudinally slidably mounted in a  means. sheath. one end of the
cable being connected    14. Apparatus according to any one of 45  to the
control member and the sheath being  the preceding claims, wherein the
control  110 attached to the bracket by the interengaging  member is a
valve spool. screw-threaded adjustment means.         15. Apparatus
according to claim 14. 3. Apparatus  according to claim  2, wherein the
valve spool is reciprocably wherein the sheath is secured to a support
mounted in the housing of a power transmis- 50  structure mounted on a
vehicle and the other sion control.                      115 end of the
cable is connected to actuating    16. Apparatus according to claim  1.
means for reciprocating the cable in the  wherein the bracket comprises a
flange sheath.                                mounted on the housing by at
least one 4. Apparatus according to claim  3  releasable fastening  means
projecting 55  wherein the actuating means comprises a  through one of a
plurality of holes formed  120 control lever movablv mounted on a steering
through the flange in circumferentially spced column mounted on the
vehicle.         relationship relative to the axis of reciproca- 5.
Apparatus according to claim  4, tion of the control member. wherein the
control lever is rotatably    17. Apparatus according to any one of 60
mounted on the steering column and is con-  the preceding claims, further
comprising  125 nected to the other end of the cable through  sensing means
attached to the bracket and mechanism  which translates the rotary  exposed
internally thereof, adjacent to said movement of the control lever into the
recip-  cable means, the sensing means being rocating movement of the
cable.        adapted to be actuated upon reciprocation of 65    6.
Apparatus according to any one of the  the cable means.
130   



3                                    1,537,367
3 rotative position of control lever 11.  preceding claims, wherein the
bracket com- The backing-off of lock nut 40, permitting prises a tubular
enclosure enclosing one end bracket 32 to be positioned substantially of
the control member to which end the cable rightwardly from the position
shown in Fig. means is connected. 5  2, will allow the workman to
threadably   7. Apparatus according to claim  6,  70 adjust clevis 30 on
the threaded end of rod wherein the bracket further comprises a 20. Thus,
pin 29 may be precisely disposed in flange mounted in abutting relationship
with slot 28 to accurately position valve spool 25 the housing by
releasable fastening means relative to the reset position of control lever
and wherein the cable means is adjustably 10  11. Lock nut and cam 31 is
then threaded  mounted on said enclosure by the adjust-  75 into abutting
relationship with the end of ment means. clevis 30 to lock the clevis in
position   8. Apparatus according to claim 6 or thereon.
claim 7 when dependent on claim 2, wherein Bracket 32 is then threaded
leftwardly on the sheath is attached to the enclosure 15  coupling 37 to
abut flange 33 of the bracket through a screw-threaded coupling secured  80
in flush relationship against housing 27. to the sheath. Bolts 34 are then
turned-down to secure the   9. Apparatus according to claim  8, flange to
the housing in one of the three further comprising a lock nut screwed on to
adjusted positions illustrated in Fig. 4. It the coupling and screwed into
a locked posi- 20  should be noted that the disposition of brac- tion with
respect to the enclosure.  85 ket 32 relative to spool 25 affords a limited
10. Apparatus according to claim  9, clearance therebetween to thus entrap
and further comprising annular sealing means prevent inadvertent
dislodgement of pin 29 mounted on the coupling and disposed bet- from slot
28.                         ween the enclosure and the lock but, the 25
WHAT WE CLAIM IS:-                   sealing means being compressed into
sealed  90 1. A cable-controlled apparatus com- relationship therebetween.
prising a housing, a control member recip-   11: Apparatus according to any
one of rocably mounted in the housing, flexible the preceding claims,
wherein the control push-pull cable means connected to the con- member has
a notch formed therein and the 30  trol member for reciprocating the member
in  cable means is connected to the control  95 the housing, a bracket
detachably mounted  member by a pin attached to the cable means on the
housing and having the cable means and removably disposed in the notch.
mounted thereon, and interengaging screw-   12. Apparatus according to
claim 11, threaded adjustment means adjustably  wherein the pin is secured
between bifur- 35  mounting the cable means on the bracket for cated arms
of a clevis, the clevis being  100 movement of the cable means towards and
screwed on to the cable means for adjusting away from the housing, the
bracket being  the axial position of the pin relative to the 



rotatable relative to the housing when  cable. detached therefrom to adjust
said adjust-   13. Apparatus according to claim 12, 40  ment means.
further comprising a lock nut screwed on to  105 2. Apparatus according to
claim  1, the cable means and abutting an end of the wherein the cable
means comprises a flexible  clevis to lock the clevis in palce on the cable
cable longitudinally slidably mounted in a means. sheath, one end of the
cable being connected    14. Apparatus according to any one of 45  to the
control member and the sheath being  the preceding claims, wherein the
control  110 attached to the.bracket by the interengaging  member is a
valve spool. screw-threaded adjustment means.        15. Apparatus
according to claim 14, 3. Apparatus according to claim  2, wherein' the
valve spool is reciprocably wherein the sheath is secured to a support
mounted in the housing of a power transmis- 50  structure mounted on a
vehicle and the other sion control.                    115 end of the cable
is connected to actuating    16. Apparatus according to claim  1, means for
reciprocating the cable in the  wherein the bracket comprises a flange
sheath.                               mounted  on the housing by at least
one 4. Apparatus according to claim  3, releasable fastening means
projecting 55   wherein the actuating means comprises a  through one of a
plurality of holes formed  120 control lever movably mounted on a steering
through the flange in circumferentially spced column mounted on the
vehicle.        relationship relative to the axis of reciproca- 5.
Apparatus according to claim  4, tion of the control member. wherein the
control lever is rotatably    17. Apparatus according to any one  of 60
mounted on the steering column and is con-  the preceding claims, further
comprising  125 nected to the other end of the cable through  sensing means
attached to the bracket and mechanism  which translates the rotary  exposed
internally thereof, adjacent to said movement of the control lever into the
recip-  cable means, the sensing means being rocating movement of the
cable.       adapted to be actuated upon reciprocation of 65    6.
Apparatus according to any one of the  the cable means.
130    4                 1,537,367                                  4 18. A
method of assembling a cable-  adjusting the position of the pin on the
cable controlled apparatus comprising a housing, a  prior to inserting-the
pin in the notch.  35 control member reciprocably mounted in the    22. A
method according to claim 21, housing, a flexible push-pull cable means
further comprising locking the pin in axial 5  having a cable reciprocably
mounted in a  position on the cable after adjusting the pin sheath, and a
bracket arranged to be detach-  in p-osition and before inserting the pin
in ably fixed to the housing and having the  the notch. 



sheath adjustably mounted on it by screw    23. A method according to claim
18, threads for movement towards and away  wherein the bracket is fixed to
the housing by 10  from the housing, the method comprising  attaching a
flange of the bracket to the hous- rotating  the. bracket on the sheath to
cause  ing by at least one bolt. the screw threads to move the bracket away
24. A method according to claim 23,  45 from the housing, connecting the
cable to the  wherein the bolt is inserted through one of a control member,
rotating the bracket on the  plurality of holes which are formed through  4
15 sheath to cause the screw threads to move the the flange and are
disposed in circumferen- bracket towards and into abutting relation- tially
spaced relationship relative to a lon- ship with the housing, and fixing
the bracket gitudinal axis of the control member.  50 to the housing.
25. A method according to claim 23, 19. A method according to claim 18,
wherein there are a pair of diametrically dis- 20  further comprising
locking the screw threads  posed bolts. connecting the bracket and
the-sheath.   26. Apparatus according to claim 1, con- 20. A method
according to claim 19, structed substantially as described with  55 further
comprising enclosing the end of the  reference to Figures 2 and 4 of the
accom- control member to which the cable is con- panying drawings. 25
nected means of the bracket and forming a    27. A method according to
claim 18, seal between the sheath and the bracket substantially as
described with reference to simultaneously with locking the screw  Figures
2 and 4 of the accompanying draw-  60 threads.
ings. 21. A method according to any one of            For the Applicants 30
claims 18 to 20, in which the cable is con-  GILL, JENNINGS & EVERY nected
to the control member by inserting a    Chartered Patent Agents pin which
is attached to the cable in a notch in  53/64 Chancery Lane,         65 the
control member, and further comprising      London, WC2A 1HN Printed for
Her Majesty's Stationery Office, by Croydon Printing Company Limited,
Croydon, Surrey, 1978. Published by The Patent Office, 25 Southampton
Buildings, London, WC2A lAY, from which copies may be obtained.    


