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Neil P. Larsen and Herman

J. Troche, Cleveland,

Ohio, assignors to The American Coach & Body

Company, Cleveland, Ohio,

Ohio

a corporation of

Original application February 16, 1938, Serial No.
190,760. Divided and this application Febru.
ary 28, 1940, Serial No. 321,234

(CL 180—-53)

N 5 Claims.

This invention is a division of our copending
application for Letters Patent filed February 18,
1938, and assigned Serial No. 190,760,

The present invention relates to power winch
equipped motor vehicles and particularly to a
winch control and a driving ‘mechanism so ar-
ranged as to be controlled from the driver’s cab
of the vehicle. This, therefore, is the general
object of the present invention.

Power winch equipped motors or road vehicles

in which the winch ig controlled from the vehicle -

cab should have a sufficiently simple winch con-
trol arrangement so that the operator will not
require any great amount of training in the oper-
ation of hoists, beyond what would be.expected of
him as a vehicle operator,

Another problem is presented by the utilization
of the vehicle motor as a source of power for the
winch. In such instances, the winch must be
readily connected and disconnected from the ve-

" hicle motor and yet be so arranged as not to be
accidentally disconnected from the power source
when lifting a load, as in the erection of tele-
phone or light wire poles, for the reason that a
disconnection at an inopportune time can cause
great personal and property damage. Likewise,
the arrangement must be such that if the motor
vehicle clutch is accidentally operated while the
winch is lifting a load, such load will not be
dropped thereby. preventing personal and prop-
erty damage which otherwise might occur.

Another object is to provide a winch equipped
motor vehicle with an arrangement adapted to be
operated by power supplied from the vehicle en-
gine (as by engine vacuum) in order to disengage
the winch winding drum from its source of power,
as for Instance the vehicle engine.

A further object is to provide a winch with

an improved anti-reverse brake, which will oper-
ate to prevent unreeling of winch cable whenever
the drum is disconnected from its source of
power, as, for instance, by inadvertent actua-
tion of the motor clutch.

Other objects and features of the invention
will become apparent from the following descrip-
tion relating to the accompanying drawings,
showing the preferred form. The essential char-
acteristics are summarized in the claims.

- Referring to the drawings; Fig. 1 is a side ele-
vation of a winch equipped motor vehicle, partly
broken away to show the winch; Fig. 2 is a frag-
mentary plan view, in a larger scale, of the winch
mechanism and its supporting framework: Fig, 3
is a sectional view, in a vertical plane, taken sub-
stantially along the line 3—3 on Fig, 1; Fig. 4

cr

is a detail view thereof, as indicated by the line

‘4—4 on Fig. 3; Fig. 5is a sectional view through

the worm-driving gearing for the winding drum,
as indicated by the line 5—5 on Figs. 2 and 3;
Fig. 6 is a detail end view of the working parts

- of an automatic anti-reverse brake, as indicated
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by the line 6—6 on Fig. 5; and Fig. 7 is a sec-
tional detail view as indicated by the line T—1
on Fig, 3. .

Referring to Fig. 1, the winch equipped ve-
hicle shown is of the automotive type, having an
internal combustion motor 1, which is drivingly
connected to a change-speed mechanism 2 by the
Usual motor clutch 3 arranged to be disengaged
by the depression of an operating pedal 4 in the
usual manner. The usual. driving connections
are provided including'a propeller shaft § lead-
ing from the change-speed mechanism to a set of
traction wheels 6. 'The chassis includes the usual
longitudinal frame members 1, portions of which
are shown in Figs. 1 and 3. A driver’s cab is
indicated at 8, and a covered load-carrying body
at 9 designed, for example, for carrying tools
and materials incident to installing and servie-
ing of poles, ete. for electric transmission lines.

The winch mechanism indicated generally at -
10, is shown as lozated within the forward portion
of the body 9, behind the driver’s cab, and is pro-
vided with a winding drum i1 having a cable 12
extending rearwardly as over a guiding sheave 13
supported at the upper rear portion of the body.

The main framework .of the winch includes two
shown in Figs. 1 and
3 as being secured to respective frame mem- -
The upper portlons of the hanger
brackets 15 both forwardly and rearwardly of the
provided with seats I6.
Secured in these seats 16, as by U-bolts 1T are
cross-frame bars 18. :

The winding drum 1 is borne by a heavy eross-
shaft 20, which is supported partly by a worm-
gear housing 2 and partly by a -vertically and
horizontally flanged beam 22, the housing and
beam each being anchored to the cross-frame
bars 8. The housing 21 and the beam 22 are
provided with seats 23 which snugly embrace ad-
jacent surfaces of the cross-frame bars and are
secured thereto by U-bolts 24.

The housing 2f (see Fig. 3) has a hollow en-
larged and circular central portion 30, closed at
one side by a detachable wall 31. Opposite walls -
of the housing members have bosses 32 providing
bearings for the shaft 20. The housing 21 may
have an adjustable stabilizing connection with
one of the hanger brackets 15; such being shown
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in Fig. 3 as a stud 35 threaded into & boss 33 on
the housing. The stud has & threaded portion
extending through the vertical web of a hanger
bracket 18 and secured in position by adjusting
and securing nuts 36. i

For driving the winch drum an auxiliary or
power take-off transmission 40 of suitable type
(shown in dotted lines, Fig. 1) may be arranged
adjacent to and drivingly connected to the main
transmission mechanism 2 of the vehicle power
unit, in the usual manner. This auxiliary trans-
mission has & control lever 41 and a tail shaft 42.
The tail shaft has a universal connection of suit-
able form with a shaft 43, the rearward end of
which as {llustrated in Fig. 5, Is connected by a
universal joint 44 with the forwardly extending
end of a worm-shaft 46, having a worm 41 there-
on. The worm meshes with a worm wheel 48,
which, as shown in Fig. 3, is drivingly keyed to
the shaft 20 as at 49. . i

The auxiliary transmission includes suitable re-
verse gearing controiled by the lever 41, so that
the winding drum can be driven selectively to
pull in, or pay out, cable attached toit. -~

The worm-shaft 46, as shown in Fig. 5, has
reduced end portions supported in anti-friction
bearings 50 of the end thrust type. The bear-
ings are supported in removable caps 51 and 52,
bolted to the lower side walls of the housing 21.
The bearing supporting cap member 52, at the
right in Fig. 5, has a hollow enlarged extension
53 thereon, adapted to serve as s housing for
an automatic reverse-preventing brake mecha-
nism for the wormshaft, the detalls and func-
tions of which will be fully described below.
This can have control connections with the aux-
{liary transmission so that when it is necessary
to drive the winding drum in the direction to
pay out cable, the automatic brake will be ren-
dered inoperative. The outer end of the brake
casing 53 has a detachable plate 55 closing it.

The driving connections between the winding
drum and the worm gear mechanism are ar-
ranged as follows: The drum is loose on the
shaft 28, being supported as on appropriate bear-
ing sleeves 86 inside hub members 57 of the drum
structure. At opposite ends of the hub portions
57 are rings 58, which may be pinned to the
shaft and operatively abut respective hub mem-
bers 37 to secure the drum against endwise move-
ment on the shaft. The end of the drum ad-
jacent the worm gearing is open, and has formed
in it o plurality of jaw type, heavy plain-faced
clutch teeth 59 adapted to be engaged by a com-
plementary set of jaw type teeth 60 on a slid-
ing clutch 61, keyed to the drum driving shaft
28, as by the key shown at 62. The sets of clutch
teeth are normally held in mesh with each other
by a lever mechanism, including yoke arms 63
on & cross-shaft 64, secured in suitable brackets
extending from the detachable wall member 31
of the worm gear housing. Pins on the yoke
arms 63 engage a groove 65 in the sleeve 61 in
the usual manner. :

At the outer end of the shaft 64, as shown
particularly in Fig. 2, is an arm 66, connected
as at 67 with an operating rod 68, which extends
through an enlarged opening in one of the
flanges of the worm gear housing 24 to the driven
¢lement of a motor device 69, adapted to be op-
erated by fluld pressure or pneumatically, as by
engine vacuum.

The driven element of the motor device 69 is
shown in broken lines at 70, as being a dia-
phragm. A coil spring 14 on the rod may en-
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gage an adjustable abutment 12 (a nut, as
shown) on the rod at one end, and one of the
flanges of the housing 2f at the other. The
spring normally maintains the rod 68 in a posi-
tion to hold the clutch teeth 59 and 60 in mesh,
Opposite motion of the rod 68 to disconnect the
teeth can be accomplished by vacuum through
line 11—18, Fig. 1, in which there is a control
valve 13, within reach of the driver or operator,
as on the dash or instrument panel in the cab.
The portion 17T of the vacuum line may be con-
nected with the intake manifold of the motor,
and the portion 18 with the device 69 in a man-
ner to pull the diaphragm 10 against the action of
the spring and release the clutch whenever the
valve 13 is opened.

Assuming that the vehicle Is suitably blocked
against movement, that the engine is in opera-
tion, that the main transmission 2 is in a neutral
or non-driving position, and that the auxiliary
transmission 40 is adjusted to deliver power to
the worm gear mechanism and the drum it,

~ then continued operation of the engine will wind
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the cable onto the drum to lift a load. Revers-
ing the drive by actuation of the auxiliary power
take-off transmission” lever 41 lowers the load
into position. When the load has been released,
the operator in the cab releases the control valve
13 of the vacuum system, thus actuating the
diaphragm to release the clutch teeth 59 and 60.
from engagement and freeing the drum for ro-
tation on its bearings 56. To prevent overrun-
ning of the drum |1 when unreeling cable, as by
hand, the cluteh release mechanism has an auto-
matic adjustable brake for the drum connected
therewith and shown as a flat shoe 80, Figs. 3
and 4, with friction material thereon at 8i,
adapted to bear against the near smooth face 83
of the drum. The shoe 88 may have a pin and
slot connection 85 with the lower ends of two .
arms 86, which, in turn are connected with the
clutch shifter arms 63, so that whenever the
shifter arms are moved by the fluld pressure-
operated device 69 to disconnect the dental
clutch 59—&60, the friction shoe 81 is maintained
by said device in forcible contact with the drum,
thereby checking free movement of it in either
direction.

In order to maintain the shoe 80 against the
surface 83 of the winding drum when the dental
clutch is engaged, and the arms 86 are moved
away from sald surface 83, we have provided a
yieldable member, in the form of a leaf spring 81
(see Fig. 7) which may be connected to the shoe,
as at 88, and which has its free ends 89 bearing
outwardly on the arms 86. Operating pressure
on the shoe 80—8( on the drum may be ad-
justed to the operator’s desire, by movement of
the nut 12 (Fig. 2) toward or from the spring
11 on the operating rod 68. The force applied
by the friction brake 80—81 may be adjusted so
as to permit pulling out of the cable 12 manu-
ally for the purpose of securing the cable to a
new load.

As heretofore mentioned, one of the features
of the present invention is the arrangement
whereby an inadvertent actuation of the auto-
motive clutch, or the shifting or inadvertent
displacement of the auxiliary transmission,
will not result in the lowering or dropping of
a load. 'This provides a hoist equipped mo-
tor vehicle which may be safely operated by
vehicle operators who are unskilled in the op-
eration of ordinary hoisting' mechanisms.
Such feature is accomplished in the present in-




vention by locking the cable winding drum to
its driving mechanism and Incorporating antij-
reversing mechanism in the housing unit and

under two and only
-two conditions; hamely, when either there is no
load on the hoist cable, or when the auxiliary
transmission is

applied by engine vacuum to
the member 69 will always be Insufficient to dis-
connect the clutch teeth from each other while
the drum is being driven, or while the drum- is
idle and there is g load on the hoisting cable.
If at such times, either the motor clutch 3 is in-

5 and 6 prevents the worm wheel 48 from driving
the worm 47 ang thereby prevents the load from
falling, .

As shown, the automatic worm brake com-
brises a drum 90 secured, as by a key 91 and nut
82, to one reduced extremity of the worm shaft
46. Disposed on opposite sides of the drum are
& pair of bent arms 94, the left hand ends of
which,

The right hand ends of the bent arms 94 are
pivotally secured as at -88 to a lever 99, which
has its lower end bivoted at 180 to the housing,
The lever 89 has an upwardly extending arm 101,
against which q coil spring 102 on gn adjustable
rod 103 acts to move the arms 94 in a direction
to seat the shoe 95 against the drum. The effec-
tive force of the spring 102 may be adjustably
controlled by an externally positioned nut 105,
Which is threaded to the rod 103. It will be noted
that the pivotal connections 86 and 98 are in
& plane sufficiently above the drum axis so that
in the normas] rotation of the drum, indicated
by an arrow thereon in Fig. 6, the brake has
- N0 appreciable retarding Influence upon the worm
However, the pivots §6 and 98 are suffi-
clently close to alignment with the drum axis,
that upon attempted reversal of the worm and
drum 88, the shoe is self-energized to grip the
drum tightly and brevent reverse rotation of the
worm. E
When a load is to be lowered by power op-
eration of the winding drum in g reverse direc-
tion the brake may be released. In order to
drive the worm in winding-drum-reversing di-
rection, the arms 94 and the brake shoe 95 are
moved bodily upwardly away from the drum 90
by movement of the shifting lever 41, As shown,
8 flexible cable 120 connects the control lever
41 to the arms 94, The arrangement is such that
whenever the lever is moved to reverse drive po-
sition’ the arms 94 wil be moved in g clockwise
direction (as viewed in Fig. 6) about their pivot
38 thereby moving the brake shoe out of contact
¥ith the drum 90,
The end of the worm-shsft opposite the brake
nechanism may have g splined connection at
30 with the universal Joint #4, and the brake
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housing may be secured to the worm gear hous-
Ing 21 by cap screws 181, so that when the cap
55 is removed (permitting acecess to the screws
131), the reverse-preventing drum mechanism
and the worm-shaft can be removed from the
housing as g unit for inspection or repair. The
worm can also be removed from the opposite side
of the housing, upon removal of the cap 51, the
blate 55 and the nut 82,

It will be seen that the mechanism described
accomplishes the objects heretofore outlined, and
has the desirable features referred to in the
opening paragraph.

We claim:

1. In combination, a motor vehicle having g
motor, a winch mechanism including g winding
drum and means for connecting the drum to
the motor, said means including a clutch, means
operable by the suction of the motor to discon-
nect said clutch and means actuated upon dis-
éngagement of the clutch for resisting rotation
of the drum.

2. In combination, s motor vehicle having an
engine,

and automatically apply the brake,

3. In a winch equipped motor vehicle having
an engine, g driver’s cab, a cable-winding mech-
anism mounted . & change-speed
the engine and
the cable-winding mechanism, gaid transmission
a reverse-gear mechanism, g manually
normally active driving clutch disposed
the engine and said -transmission, ® man-
ually operable control for sald clutch, a manual
control to move the auxiliary transmission to a

DPosition, .

4. In a winch equipped motor vehicle having
an engine, a drlver's‘ cab, propelling wheels, a
cable-winding mechanism carrieq by said ve-
hicle exteriorally of the cab thereof, g change-
speed transmission disposed between
and the propelling wheels, g manually releasable

reverse direction, and g connection between said
means and the auxiliary transmission control to
render said means inactive when the conirol is
moved to g reverse driving position,

5. In combination, a motor vehicle having g
driver’s cab and an internal combustion motor,
a winch mechanism including
& speed reduction device and g
device all mounted together as
ture, s driving connection between said Speed
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reduction device and said motor, said suction op-
erated device being operable by the suction of
the motor to disconnect said winding drum from
said speed reduction device, a brake automati-
cally actuated upon disconnection of said wind-
ing drum from said speed reduction device for

resisting the rotation of the drum, and a mem-
ber within the driver’s cab for controlling appli-
cation -of the suction to ssid suction operated

device.

NEIL P, LARSEN.
HERMAN J. TROCHE.




