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34U6 (54) DISCONNECT CLUTCH ASSEMBLY FOR WINCH DRUM (71)   We, CATERPILLAR
TRACTOR Co., further arranged for meshing engagement 50 a corporation
organised and existing under  with each other, the improvement compris- the
laws of the State of California, United  ing gear teeth formed upon the
first and States of America, of 100 N.E. Adams  second jaw gears with a
negative overlapping 5  Street, Peoria, State of Illinois 61602, United
pressure angle to maintain engagement be- States of America, do hereby
declare the  tween the jaw gears, the teeth being spaced  55 invention, for
which we pray that a patent  apart sufficiently to permit selective engage-
may be granted to us, and the method by  ment and disengagement between the
jaw which it is to be performed, to be par-  gears, and a disconnect clutch
and associated 10 ticularly described in and by the following  brake unit,
the disconnect clutch comprising statement: -                            a
hydraulically responsive actuating piston  60 This invention relates to
improvements in  slidably arranged in a bore formed in the a winch assembly
which includes a plurality  elongate shaft and coupled with the second of
clutches within an intermediate power  jaw gear the brake unit being
hydraulically 15 train for selectively regulating operation of  actuated
simultaneously with the disconnect a cable drum. The present invention is
clutch actuating piston and comprising de- 65 particularly directed toward
improvements  tent means movably arranged within the in a disconnect clutch
and associated brake  elongate shaft for engagement with the first in order
to provide a selective coupling be-  jaw gear and thereby facilitate
disengage- 20 tween the power train and the cable drum   ment between the
two jaw gears by the dis- while also permitting regulated "freewheel-
connect clutch.                     70 ing" rotation of the winch drum.
There is also provided in a winch of the Within a winch assembly of this
type, it  type having a rotatable cable drum and in- is desirable to
selectively uncouple the cable  cluding a power input means, an elongated
25 drum from the power train, for example,. to drive shaft, a clutch means
providing a selec- permit manual unreeling of cable from the  tive coupling
between the power input means 75 drum. It is additional necessary to assure
and the elongated drive shaft, a first dutch that the disconnect clutch
properly main-  member rotatably mounted on the drive tains the cable drum
in coupled or un-  shaft and operatively coupled. in driving re- 30
coupled relation with the power train. Fur-  lation with the rotatable
cable drum, a sec- ther, it has been found that the cable drum   ond clutch
member secured for rotation  80 may. continue in rotation even when the
with the shaft while being axially movable cable is not being drawn from
the drum.  thereon, the first and second clutch mem- Accordingly, unlimited
"freewheeling" of the  bers having facing jaw-type gears suitable 35 drum
may result in undesirable unreeling of  for meshing engagement with each
other, the the cable, causing it to become. snarled or  improvement
comprising a disconnect clutch  85 tangled.
actuating means and associated brake unit According to the invention, there
is pro-  internally arranged within the elongate drive vided  in a winch of
the type having a  shaft, the disconnect clutch actuating means. 40
rotatable cable drum and including a power  comprising a hydraulically
responsive piston input means, an elongate drive shaft; a clutch  axially
movable within a chamber formed in  90 means providing a selective coupling
be-  the elongate drive shaft and coupled with tween the power input means
and the. drive  the second clutch member to control its axial shaft, a
first jaw gear ro.tatably mounted  position and thereby regulate engagement
45 upon the drive shaft and operatively coupled and. disengagement between
the first and in driving relation with the rotatable cable  second clutch
members, the associated brake 95 drum, a second jaw gear secured for
rotation  unit comprising a pair of detent pins ar- with the shaft. while
being axially movable  ranged in opposed relation within a bore thereon,
the first and second jaw gears being diametrically penerating the elongated
shaft    2                                   1508,004
2 and being in communication with an actuat-  which causes an annular
piston assembly 31 ing chamber for the disconnect clutch  to move
rightwardly as viewed, for example, piston the detent pins being urged
outwardly  in Fig. 3. The discs are normally compressed 



into engagement with an annular groove  together by means of a Belleville
type spring 5 formed by the first clutch member in re-  assembly 32 in
order to engage the clutch.  70 sponse to actuating pressure within the
actu-    The bevel gear 23 is similarly coupled ating chamber for the
disconnect clutch  with a second winch clutch 33 which com- piston to
selectively limit freewheeling rota-  prises a carrier 34, rotatably
mounted on the tion of the first clutch member and the rotat-  common shaft
26 and coupled to the gear 23. 10 able cable drum.
Interleaved clutch discs 36 are alternately  75 Some embodiments of the
invention will splined on the carrier and shaft. Similar now be described
by way of example and  Belleville type springs 37 normally engage with
reference to the accompanying draw- the clutch 33 while fluid
pressurization of an ings in which:-                         actuating
chamber 38 tends to compress the 15   Fig. 1 is a sideelevationalviewof
atrack-  springs 37 and thus permit disengagement 80 type tractor including
a towing winch as-  of the clutch 33. With both of the clutches sembly
constructed according to the present 27 and 33 engaged, the shaft 26 is
locked invention.                             against rotation. Figs. 2 and
3 are sectioned views illustrat-    The elongate shaft 26 is selectively
un- 20 ing in greater detail the power train of the  coupled from the cable
drum 13 by means 85 winch assembly.                         of a disconnect
assembly including a discon- Fig. 4 is an enlarged fragmentary view, nect
clutch indicated at 40 and an associated with parts in section,
illustrating an im-  brake unit indicated at 41. The clutch 40. proved
disconnect clutch assembly of the  which is described in greater detail
below, 25 present invention.                       is normally engaged so
that the cable drum  90 Fig 5 is a further enlarged fragmentary  13 is
coupled for rotation with the shaft 26. view of interacting teeth for a
pair of jaw  Thus, when only the second winch clutch gears within the
disconnect clutch assembly  33 is disengaged, the bevel gear 22 rotates of
Fig. 4.                              the carrier 24 and causes rotation of
the 30   Fig. 6 is an enlarged fragmentary view,  shaft 26.
95 similar to Fig. 4, showing another embodi-    Conversely, when only the
first winch ment of the disconnect clutch assembly.    clutch 27 is
disengaged, the bevel gear 23 Referring to the drawings and particu-
imparts rotation of the carrier 34 and the larly to Fig. 1, a towing winch
assembly 11  shaft 26 in an opposite direction of rotation. 35 is mounted
upon a track-type tractor 12 and  The clutches 27 and 33 thus tend to
provide 100 includes a rotatable cable drum  13. The  for powered operation
of the shaft 26 and cable drum 13 is operated by a power train  the cable
drum 13 in either "reeling-in" or for the winch assembly as described in
"reeling-out" modes of operation. greater detail below to provide for con-
The clutch 40 may be selectively disen- 40 ventional reeling-in and
reeling-out of a  gaged to permit freewheeling rotation of the 105 cable
trained about the cable drum 13.  cable drum 13, substantially free from
"drag" Referring now to Figs. 2 and 3, a power  caused by the shaft 26 or
other components train for the winch assembly includes a  associated for
rotation therewith. The clutch power input shaft 14 which is preferably a
40 and brake unit 41 are described in greater 45 conventional power
take-off for a prime  detail below.                          110 mover or
internal combustion engine of the    The disconnect clutch 40 includes a
first tractor 12.                              clutch member or jaw gear 42
which is ar- A normally disengaged input clutch 16 is  ranged for rotation
on the shaft 26. Axial actuated to selectively couple the input shaft
movement of the jaw gear 42 in a rightward 50   14 with a gear 17. The gear
17 meshes with  direction, as viewed in Fig. 4, is limited by 115 a gear 18
which in turn is splined to a rotat-  a thrust plate 43, while being
further con- able input shaft 19. One end of the input  figured according
to the present invention shaft 19 is secured to a first bevel gear 21  for
positively assuring selective engagement which meshes with opposed second
and third  or disengagement with a second clutch mem- 55 bevel gears 22 and
23. The bevel gear 22  beror jaw gear 47, as described below.    120 is
secured to a carrier 24 being rotatably   'The jaw gear 47 is coupled for
rotation mounted on an elongate shaft 26.        with. the shaft 26 by
means of splines in- The carrier and shaft are selectively  dicated at 48.
The spined mounting of the coupled by means of a normally engaged  jaw gear
.47 permits it to move into and out 60  winch clutch '27 comprising
interleaved fric-  of meshing engagement with the first jaw 125 tion discs
28 which are alternately mounted  gear 42 under the influence of a piston
49 for axial movement on 'the carrier and shaft  which is axially arranged
within an internal by means of conventional splined connec-  bore 51 in the
shaft 26.  An actuating tions. The friction discs we disengaged by  chamber
52 is formed in the right end of 65  fluid pressurization of a clutch
member 29  the bore 51 by the piston 49. Hydraulic 130    3
1,508,004 fluid for actuating the piston 49 is intro- ber 52 for the
disconnect clutch 40. The de- 



duced into the chamber 52 by means of pas- tent pins 81 and 82 are urged
apart by a sages 53 and 54 formed in a housing portion  spring 85 into an
annular groove 87 intern- 56 of the winch assembly. The passage 54  ally
formed on the jaw gear 42. Through 5 is in communication with the chamber
52  this arrangement, the brake unit 41 tends to  70 by means of passages
57 and 58 internally  maintain the jaw gear 42 in its rightwardly formed
within the piston 49.       .   shifted position under a light force caused
The piston 49 is secured to the second jaw  by the spring 86. However, the
jaw gear 42 gear 47 by means of pins 59 and 61 which  may move axially in
order to assure con- 10 extend trough axially elongated slots 62  tinued
engagement with the other jaw gear 75 in the shaft 26. Thus, fluid pressure
in the  47. chamber 52 tends to shift the piston 49 and    The brake unit
41 serves an additional the jaw gear 47 in a leftward direction as function
in conjunction with actuation of viewed in Fig. 4. Leftward movement of the
disconnect clutch 40. Actuating pressure 15 the piston 49 compresses the
spring 63 to  in the chamber 52 which shifts the piston 49  80 selectively
disengage the jaw gear 47 from  leftwardly to initiate disconnection
between the other jaw gear 42. When fluid pressure is the jaw gears 47 and
42 also increases the relieved from the chamber 52, the springs force with
which the detent pins 81 and 63 again urge the piston 49 rightwardly to  82
act radially outwardly against the jaw 20 re-engage the jaw gears.
gear 42. This increased force maintains the 85 The jaw gear 42 may be
coupled either jaw gear 42 in its rightward position while directly or
indirectly with the cable drum  the other jaw gear 47 is shifted leftwardly
13. Preferably, the cable drum 13 is secured  to assure proper
disengagement of the dis- to a gear 67 and mounted for rotation upon
connect clutch. The brake unit 41 thus also 25 a shaft 68 by means of
bearings 69 and 71. applies increased force for selectively limit- 90 The
jaw gear 42 meshes with a gear 72  ing rotation of the cable drum during
free- mounted upon an intermediate shaft 73  wheeling operation. Thus, the
brake unit 41 along with another gear 74 which meshes additionally serves
to prevent snarling or with the cable drum drive gear 67.     tangling of
the cable as noted above. 30   Controls  for operating  the  opposed
Fig. 6 illustrates an alternate construction  95 clutches 27 and 33 as well
as the disconnect for the brake unit 41. The other components clutch 40 are
not a feature of the present illustrated in Fig. 6 are substantially
similar invention and have accordingly been omitted  as those described
above with relation to from the drawings.  However, as noted  Fig 4.
Accordingly, the common elements 35 above, the clutches 27 and 33 may be
actu- in Figs. 4 and 6 are indicated by the same 100 ated independently or
together in a manner reference numerals. disclosed, for example, in British
Patent   In some applications, it is desirable that Specification No.
1,349,924.           the jaw gear 42 not be restrained from axial The first
jaw gear 42 is axially movable movement during selective engagement with 40
upon the shaft 26 in order to permit it to  the jaw gear 47. Accordingly,
within the em- 105 remain properly engaged with the other jaw  bodiment of
Fig. 6, similar detent pins 91 gear 47. To further ensure continued en- and
92 are arranged withi nthe bore 84 but gagement between the jaw gears 42
and 47, are nonnally urged inwardly by means of an their teeth 80 (as best
seen in Fig. 5) are  interconnecting spring 93. The spring 93 is 45 formed
with negative or overlapping pres- connected with each of the detent pins
91 110 sure angles, indicated at 80a, while being  and 92 by means of
respective retaining pins sufficiently spaced apart to permit selective  94
and 96. engagembnt or disengagement between the    Thus, within the
ebodiment of Fig 6, the teeth.                                 detent pins
91 and 92 tend to remain out 50   The brake unit 41 normally tends to main-
of engagement with the detent groove 87 115 tain the jaw gear 42 in its
rightward position  during engagement of the jaw gears 42 and against the
plate 43 while permitting it to  47. However, when the piston 49 is again
axially follow the other jaw gear 47 under shifted leftwardly to initiate
disconnection of the influence of their interlocking teeth 80  the gears 42
and 47, increased pressure with- 55 in order to assure proper engagement of
the  in the actuating chamber 52 urges the detent 120 clutch 40. Thus, the
brake unit 41 normally  pins 91 and 92 outwardly so that they engage
applies only a light force for maintaining  the groove 87 to prevent
leftward movement the jaw gear 42 in its rightwardly shifted  of the jaw
gear 42 and permit uncoupling of position.                              the
other jaw gear 47. 60   The brake unit 41 comprises a pair of   Either set
of detent pins 81, 82 or 91, 92 125 opposed detent pins 81 and 82 having
inter- may, of course  be constructed from a suit- connecting tangs
indicated at 83. The detent able friction material to provide increased
pins 81 and 82 are arranged within a bore 84  durability and resistance to
rotation of the extending diametrically across the shaft 26  jaw gear 42
and cable drum 13. 65 in communication with the actuating cham-   Thus the
present invention, at least in its 130    



4                                      1,508,004
4 preferred form, provides a disconnect clutch'   4. The winch of claim
2'further com- assembly for. assuring proper engagement or  prising a
spring interconnected between the 60 disengagement between a pair of jaw
gears  two detent pins and tending to urge the de- which are employer to
selectively couple a  tent pins axially inwardly toward each other 5 power
train with a cable drum. The inven-  and out of engagement with the first
jaw   - tion further provides a brake means intern-  gear, actuating fluid
from the disconnect ally arranged within an elongated shaft to-  clutch
overcoming the spring and urging the 65 gether with at least a portion of a
discon-  detent pin outwardly to prevent axial move- nect clutch, the brake
being actuated along  ment of the first jaw gear. 10 with the disconnect
clutch for limiting free-   5. In a winch of the type having a wheeling'
rotation of the cable drum.  rotatable cable drum and including a power
input means, an elongated drive shaft, a 70 WHAT WE CLAIM IS:-
clutch means providing a selective coup 1. In a winch of the type having a
ling between the power input means and 15 rotatable cable drum and
including a power  the elongated drive shaft, a first clutch input means,
an elongate drive shaft, a clutch  member rotatably mounted on the drive
means providing a selective coupling' be-  shaft and operatively coupler in
driving re- 75 tween the power input means and the drive  lation with the
rotatable cable drum, a sec- shaft, a first. jaw gear rotatably mounted
ond clutch member secured for rotation 20  upon the drive shaft and
operatively coupled  with the shaft while -being axially movable in driving
relation with the rotatable cable. thereon, the first and second clutch
mem- drum, a second jaw gear secured for rotation  bers having facing
jaw-type gears suitable 80 with the shaft while being axially movable  for
meshing engagement with each other, the thereon, the first and second jaw
gears being  improvement comprising a disconnect clutch 25 further arranged
for. meshing engagement  actuating means and associated brake unit with
each other, the improvement compris-  internally arranged. within the
elongate drive ing gear teeth formd upon the first and  shaft, the
disconnect clutch actuating means 85 second jaw gears with a negative
overlapping  comprising a hydraulically responsive piston pressure angle to
maintain engagement be-  axially movable within a chamber formed in 30
tween the jaw. gears, the teeth being spaced  the elongate drive shaft and
coupled with apart sufficiently to permit selective engage-  the second
clutch member to control its axial ment and. disengagement between the jaw
position and thereby regulate engagement 90 gears, and a disconnect clutch
and associated  and disengagement between the first and brake unit, the
disconnect clutch comprising  second clutch members, the associated brake
35 a hydraulically responsive actuating piston  unit comprising a pair of
detent pins ar-  - slidably arranged in a bore formed in the  ranged in
opposed relation within' a bore elongate shaft and coupled with the second
diametrically penetrating the elongated shaft 95 jaw gear the brake unit
being hydraulically  and being in communication with an actuat- actuated
simultaneously with the disconnect  ing chamber: for the disconnect clutch
40 clutch actuating piston and comprising de-  piston the detent pins being
urged outwardly tent means movably arranged within the  into engagement
with an annular groove elongate shaft for engagement with the first formed
by the first clutch member in re- 100 jaw gear and thereby facilitate
disengage-  sponse to actuating pressure within the actu- ment between the
two jaw gears by the dis-  ating chamber for the disconnect clutch 45.
connect clutch.                      piston to selectively limit
freewheeling rota- 2. The winch of claim 1 wherein the  tion of the first
clutch member and the rotat- brake 'unit comprises a pair of detent pins
able cable drum.     ..          105 arranged in opposed relation within a
bore    6. A  winch substantially as hereinbe- diametrically penetrating
the drive shaft in  fore described with reference to either 50 axial
alignment with an annular groove  Figurs 'to 5 or Figures 1 to 3-and 5 and
formed by the first jaw gear, the bore for the  6 of the accompanying
drawings. detent pins being in communication with an actuating chamber for
the disconnect clutch.  .  For the Applicants, 3. The winch of claim 2
further com-        FRANK B. DEHN & CO.,' 55 prising a spring arranged
between the detent     Chartered Patent Agents, pins, the spring applying a
force tending to      Imperial House, urge -the pins outwardly into
engagement          15/19 Kingsway, with the first jawgear. -:.
London, WC2B 6UZ. Printed for Her Majesty's.Stationeiy Office by Burgess &
Son (Abingdon, Ltd.-1978. Published at The Patent Office, 25 Southampton
Buildings, London, WC2A 1AY, from whieh copies may be obtained.    4
1,508,004                                    4 preferred form, provides a
disconnect clutch    4. The winch of claim 2 further com- 



assembly for assuring propeengagement or  prising a spring interconnected
bewtween the   60 disengagement between a pair of jaw gears  two detent
pins and tending to urge the de- which are employer to selectively couple a
tent pins axially inwardly toward each other 5 power train with a cable
drum. The inven-  and out of engagement with the first jaw tion further
provides a brake means intern-  gear, actuating fluid from the disconnect
ally arranged within an elongated shaft to-  clutch overcoming the spring
and urging the 65 gether with at least a   rtion of a discon-  detent pin
outwardly to prevent axial move- nect clutch, the brake  ing actuated along
ment of the first jaw gear. 10 with the disconnect clutch for limiting
free-   5. In a winch of the type having a wheeling rotation of the cable
drum.   rotatable cable drum and including a power input means, an elonated
drive shaft, a  70 WHAT WE CLAIM IS: -                   clutch means
providing a selective coup- 1. In a winch of the type having a  ling
between the power input means and 15 rotatable cable drum and including a
power  the elongated drive shaft, a first clutch input means, an elongate
drive shaft, a clutch  member rotatably mounted on the drive means
providing a selective coupling be-  shaft and operatively coupler in
driving re- 75 tween the power input means and the drive  lation with the
rotatable cable drum, a sec- shaft, a first jaw gear rotatably mounted  ond
clutch member secured for rotation 20  upon the drive shaft and operatively
coupled  with the shaft while being axially movable in driving relation
with the rotatable cable  thereon, the first and second clutch mem- drum, a
second jaw gear secured for rotation  bers having facing jaw-type gears
suitable 80 with the shaft while being axially movable  for meshing
engagement with each other, the thereon, the first and second jaw gears
being  improvement comprising a disconnect clutch 25 further arranged for
meshing engagement  actuating means and associated brake unit with each
other, the improvement compris-  internally arranged within the elongate
drive ing gear teeth form upon the first and  shaft, the disconnect clutch
actuating means 85 second jaw gears with a negative overlapping  comprising
a hydraulically responsive piston pressure angle to maintain engagement be-
axially movable within a chamber formed in 30 tween the jaw gears, the
teeth being spaced  the elongate drive shaft and coupled with apart
sufficiently to permit selective engage-  the second clutch member to
control its axial ment and disengagement between the jaw  position and
thereby regulate engagement 90 gears, and a disconnect clutch and
associated  and disengagement between the first and brake unit, the
disconnect clutch comprising  second clutch members, the associated brake
35 a hydraulically responsive actuating piston  unit comprising a pair of
detent pins ar- slidably arranged in a bore formed in the  ranged in
opposed relation within a bore elongate shaft and coupled with the second
diametrically penetrating the elongated shaft 95 jaw gear the brake unit
being hydraulically  and being in communication with an actuat- actuated
simultaneously with the disconnect  ing chamber for the disconnect clutch
40  clutch actuating piston and comprising de-  piston the detent pins
being urged outwardly tent means movably arranged within the  into
engagement with an annular groove elongate shaft for engagement with the
first  formed by the first clutch member in re- 100 jaw gear and thereby
facilitate disengage-  sponse to actuating pressure within the actu- ment
between the two jaw gears by the dis-  ating chamber for the disconnect
clutch 45  connect clutch.                        piston to selectively
limit freewheeling rota- 2. The winch of claim  1 wherein the  tion of the
first clutch member and the rotat- brake unit comprises a pair of detent
pins  able cable drum.                  105 arranged in opposed relation
within a bore    6. A  winch substantially as hereinbe- diametrically
penetrating the drive shaft in  fore described with reference to either 50
axial alignment with an annular groove  Figures 1 to 5 or Figures 1 to 3
and 5 and formed by the first jaw gear, the bore for the  6 of the
accompanying drawings. detent pins being in communication with an actuating
chamber for the disconnect clutch.      For the Applicants, 3. The winch of
claim 2 further com-        FRANK B. DEHN & CO., 55 prising a spring
arranged between the detent    Chartered Patent Agents, pins, the spring
applying a force tending to       Imperial House, urge the pins outwardly
into engagement            15/19 Kingsway, with the first jaw gear.
London, WC2B 6UZ. Printed for Her Majesty's Stationery Office by Burgess &
Son (Abingdon), Ltd.-1978. Published at The Patent Office, 25 Southampton
Buildings, London, WC2A 1AY, from which copies may be obtained.    


