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5§ Claims. (CL 255—19)

This invention relates to an easily portable apparatus
for earth boring, and more particularly to apparatus for
boring relatively shallow bore holes into which explosive
charges may be placed for detonation in connection with
seismic exploration.

Prior to this invention, it was practically universal
practice in the drilling of bore holes for seismic explora-
tion purposes in marshy areas or other areas not easily
accessible by truck-mounted drilling equipment to use
makeshift drilling or boring equipment. This equipment
usually consisted of a length of well casing, collapsed at
its lower end to form a crude fish-tail bit, and one or
more pipe wrenches of sufficient size to engage the
casing. The drilling or boring operation was accom-
plished by workmen, who engaged the well casing with
the wrenches, rotating the casing while simultaneously
applying a downward thrust to cause it to penetrate the
earth, Obviously, this is a slow and laborious operation,
and when this method of boring is employed a great
amount of time and physical energy of the workmen are
consumed in providing even a relatively shallow bore
hole. Yet, because only shallow holes are required for
this work, and because it is desirable to have seismic
exploration crews travel as light as possible so that they
may move freely without being burdened by cumbersome
and heavy equipment, it is impracticable to equip these
crews with any of the known conventional earth-boring
equipment. It is an object of this invention, therefore,
to provide a lightweight drilling rig which will materially
reduce the time and labor requirements in the boring of
shallow holes, and yet which is small and light enough
to be easily transported by seismic exploration crews with-
out appreciably decreasing their mobility.

1t is a further object of this invention to provide a
portable drilling rig which may be easily supported in
operating position by two men.

Tt is a further object of this invention to provide a
light and easily transportable drilling apparatus which is
capable of drilling shallow holes with a minimum ex-
penditure of time and human effort.

Further objects and advantages of this invention will
become apparent from the following description, taken
in connection with the appended drawings.

Briefly, this invention consists of a portable drilling
rig capable of being handled and supported in its-operat-
ing position by two men.. A collar, which forms a part
of the rig, is provided with chuck means for engaging
a drill stem. or a well casing utilized as a unitarv drill
stem and bit, and the collar is adapted, throuch the
medium of suitable gearing also mounted on the rig,
to be rotated by a source of power external to the rig
to thereby cause the drill stem or well casing to rotate
as reauired incident to the drilling operation. Therefore,
since the drill stem or well casing is rotated mechanically,
the operators are required only to provide a downward
thrust on the riz to insure penetration of the drill.
Handles are provided whereby the operators may frasp
the rig to move it into place as well as to hold it while
it is in operation. ‘A control lever for engaging and dis-
engaging the power source with respect to the gear train
to the drill collar is mounted on one of the handles so
that the operator may control rotation of the collar
without releasing his hold on the rig. .

Tn the attached drawings. Figure 1 is a perspective
view of a preferred embodiment of this . invention. in

position for operation with a well casing being used as,

a drill stem. N T o
Figure 2 is a plan view, partly in section, of the central
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portion of the drill rig shown in Figure 1 with the well
casing. removed, this' drawing being particularly adapted
to show details of the drill collar assembly.

Figure 3 is a sectional elevation taken on line 3—3 of
Figure 2.

Figure 4 is a fragmentary plan view of the control lever
end of the rig shown in Figure 1, showing one arrange-
ment whereby a drive-shaft for connection to an external
source of power is mounted on the drilling rig.

“Figure 5 is a side elevation, partially in section, of that
portion of the rig shown in Figure 4, showing details of

- the clutching arrangement whereby power from the drive-

15

20

shaft pulley is transmitted to the driving belt.

Figure 6 is an end elevation of that portion of the rig
showa in Figure 4. : )

Referring to the drawings, and particularly at this time
to Figure 1, a portable drilling rig constructed in accord-
ance with the teachings of this invention is gemerally
designated by the numeral 1. A drill collar generally
designated by the numeral 2, is mounted for rotation,
as will be explained later, upon a flat mounting plate 3,

. .which is in turn fixed, as for example by welding, to a
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pair of parallel support rods 4. In the particular em-
bodiment of the invention shown, a section of well casing
5, connected by a suitable swivel 6 to a water or mud
line 7, passes through collar 2 and is adapted to be

. rotated therewith. The well casing 5 shown in Figure 1
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«.source of power 9,
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is being utilized as a unitary drill stem and drill bit, and
for this purpose the lower end of well casing 5 is closed,
or collapsed, to form a simulated fish-tail bit 8. Driving
power for rotating collar 2 is supplied by an external
’ which may be an electric motor,
internal combustion engine, or any other suitable power
source, through .flexible shaft 10, driving pulley 11,
belt 12, and driven pulley 13. Suitable linkage, des-
ignated generally by the numeral 14, is provided as a

~.clutch activating means for controlling the connection
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between driving pulley 11 and belt 12, as will be ex-
plained in more detail later.

Referring now more specifically to Figures 2 and 3,
it will be seen that hollow shaft 15 of drill collar 2 is

" rotatably supported by upper and lower tapered bearings

16 and 17, respectively. The inner race of each of these
bearings is fixed to hollow shaft 15, and the outer races
are mounted in upper and lower support rings 18 and 19,
respectively. Bearings 16 and 17 are protected against

““the loss of lubricant and the entrance of dust and other

-’18 as, for instance, by bolts

foreign matter by grease seals 20 and 21 carried by sup-
port rings 18 and 19, respectively. Upper support ring
18 is attached to mounting plate 3, as for instance by
bolts 22, and casing 23 is suspended from upper ring
24, while similar bolts 25
serve to attach lower support ring 19 to the lower, edge
of casing 23. Packing rings 26 are employed to insure
a sealed conmection between support rings 18 and 19
and casing 23. By the above description, it is seen that

“hollow shaft 15 is rotatable with respect to upper and
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..» 15 is provided for grasping well casing
through collar 2 as shown in Fisure 1.

.“Cam plate 30 rests on

70

“mounted spacers 34 and
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cam plate 30 are

lower support rings 18 and 19, and casing 23, which are
rigidly fixed to mounting plate 3, which is, in turn, welded
or otherwise securely fixed to support.rods 4.

Chuck means of drill collar 2 carried by hollow shaft
5 which is passed
This chuck means
consists of a plurality of chuck jaws 27, having their
inner edges serrated as at 28, pivotally mounted between
uoper chuck olate 29 and cam plate 30 of drill collar 2.
tower chuck plate 31, which is
rieidlv mounted on hollow shaft 15, as for instance by
thrended engagement 32.

Upper and lower chuck plates 29 and 31 are held
acainst relative movement by bolts 33 upon which are
35, to provide ample space be-
tween plates 29 and 31, so as not to bind chuck jaws 27
and cam plate 3¢.- Each chuck jaw is pivotally mounted
on a corresponding spacer 34 for limited rotation there-
about.. Tt will be noted that upper chuck plate 29 and
provided respectively with central open-
inos 36 and 37 which are equal in diameter to, and are
aligned with, the central opening through hollow shaft
15, In this connection, it is here pointed out that spacers
35, in addition to being of the proper thickness to prevent
binding of cam plate 30 between jaws 27 and lower chuck
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plate 3%, are also made of such diameters as to bear
Inoselv against the outside perimeter of cam plate 38 to
thus keen the central omening 37 thereof in alignment
with the noening through hollow shaft 15.

It will be noted, with special reference to Figure 2, that
cam plate 30 is provided with a plurality of equally spaced
and identical cam slots 38, equal in number to the number
of chuck jaws 27. Also, attached to the bottom surface
of each jaw 27, is a cam follower pin 39, which is adapted
to engage a corresponding cam slot 38. Such being the
case, it is obvious that rotation of cam plate 30 with
respect to chuck plates 29 and 31 will, by virtue of
the engagement between cam follower pins 39 and cam
slots 38, cause chuck jaws 27 to pivot about spacers 34,
consequently moving their inner serrated faces 28 either
toward or away from the central opening threugh hollow
shaft 15,

In the particular embodiment of the invention shown
in Figure 2, counterclockwise rotation of cam plate 39
will cause each of the chuck jaws 27 to pivot in a clock-
wise direction about the spacer 34 upon which it is
mounted, and thus to grip more tightly the well casing
5 passing through the central opening in the collar. For
ease in manipulating cam plate 30, there is provided a
hand wheel 40, which is connected to cam plate 39 by
spokes 41, integral with, or attached to, cam plate 38.
To insure positive clockwise rotaticn of the jaws 27 in
response to counterclockwise rotation of cam plate 3@,
and to bias the serrated edges 28 of jaws 27 toward the
opening through the drill collar 2, biasing springs 42 are
provided. One such spring for each jaw is installed in
tension between a pin 43, on each jaw, as shown in Figure
2, and a correlative anchor pin. 44 mounted on upper
chuck plate 29.

In addition to the fact, as pointed out above, that
counterclockwise rotation of-cam plate 30 will cause jaws
27 to grip the well casing passing through the central
opening of the collar, it is obvious that clockwise rotation
of the entire drill assembly about a well casing would also
cause jaws 27 to grip said casing, and to tighten that grip
as the well casing offered resistance to rotation with the
assembly. For example, assuming that the drill assem-
bly is in operating condition with a drill stem passing
loosely through the central opening of the drill collar 2,
if the assembly be rotated clockwise, the serrated edges
28 of jaws 27 will tend to drag on the drill stem. This
will cause jaws 27 to rotate in a clockwise direction about
the spacers 34, which in turn causes the serrated edge 28
of each jaw 27 to move in toward the center to grip the
drill stem more tightly until the stem finally rotates
with the assembly without slippage. In this case also, the
springs 42 insure that the jaws 27 will be biased for
clockwise rotation about their respective pivots to make
their grip on the drill stem positive.

Conversely, if it is desired to release a drill stem held
between jaws 27, this may be accomplished either by
rotating cam plate 30 in a clockwise direction while hold-
ing the remainder of the assembly and the drill stem
stationary; or by rotating the entire assembly in a counter-
clockwise direction while holding-the drill stem stationary.
In the first case, camming action of the slots 328 on the
cam follower pins' 39 will cause positive rotation of the
jaws 27 about their respective pivots to cause serrated
edges 28 to move outwardly away from the drill stem.
In the second case, counterclockwise rotation of the as-
sembly about the. drill stem will. cause the serrated edges
28 to drag on the drill stem. This dragging of the serrated
edges 28 will likewise cause jaws 27 to rotate slightly in
a. counterclockwise direction about their respective pivots
so that the serrated edges 28 will cease to grip the drill
stem and will merely slip therearound.

Considering the above,. it is seen, therefore, that drill
collar 2.is provided with a one-direction clutching mech-
anism, adapted to grip a drill stem for positive rotation
therewith when rotated in one direction, and to release
said drill stem when rotated in the opposite direction.

In the embodiment of the invention herein described,
hollow shaft 15 is adapted to be rotated by worm 45
through worm gear 46, which is attached as by bolts 47,
or by any other suitable means, to flange 48 which is
provided for that purpose on the external periphery of

hollow shaft 15. Worm 45 is mounted on worm shaft.

49, which is in turn rotatably mounted in bearings 59;
and- the entire. worm assembly is enclosed in. a worm
housing generally designated by the numeral 51, which
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4
may be formed integral with casing 23. The ends of
worm housing 51 are closed by end plates 52 and 53 at-
tached thereto as by bolts 54 and 55, respectively. In
order to retain lubrication and prevent entry of dirt or
other foreign matter into worm housing 51, a suitable
grease seal 56 is provided in end plate 53 through which
worm shaft 49 passes. As shown in Figure 1, the external
end of worm shaft 49 has a pulley wheel 13 thercon which
is adapted to be driven by belt 12.

Referring now more specifically to Figures 4, 5, and 6,
it is seen that belt 12 is adapted to be driven by driving

ulley 11 which is mounted on driving shaft 57. Driving
shaft 57 is rotatably mounted in housing 58 as by beor-
ings (not shown) carried in each end of said housing. As
shown in Figure 6, housing 58 is rigidly fixed to shaft 59
by means of hangers 60 and 61, which are fixed io shaft
59 as for instance by welding and which are adasizcd to
grip the ends of housing 58 by the tightening of boits €2
and 63, respectively.

Shaft 59 is suspended between support rods 4 by means
of hangers 64 which are welded or otherwise fized o
support rods 4, as shown in Figure 6. FEach hanver 64
is drilled or otherwise provided with a hole in which a
bushing 65 is mounted. Bolts 66, each having a smooth
portion §7 and a threaded portion 63, are passed through
bushings 65 and the threaded portions 68 are threaded
into the internally threaded ends of shaft 59, as shown in
Figure 6. The smooth portion 67 of each bolt 65 is in
contact with the internal surface of the corresponding
bushing 65. The fit between bushings 65 and the smooth
portions 67 of bolts 66 is such that bolts 66 may rotate
within bushings 65 with very little resistance. Thus,
it is seen that housing 58, carrying shaft 57 on which
pulley 11 is mounted, may swing in a limited. arc around
the axis of rotation of shaft 59.  This swinging of hous-
ing 58 is the means whereby the transfer of power from
shaft 57 through driving pulley 11 and belt 12 to driven
pulley 13 is controlled. When housing 58 (and conse-
quently pulley 11) is swung counterclockwise to the posi-
tion shown in full lines in Figure 5, driving pulley 11
pulls belt 12 into tension and through belt 12 drives
driven pulley 13. On the other hand, when housing 58 is
in the position shown by the dotted lines in Figure 3, belt
12 is slack and, therefore imparts no driving power to
driven pulley 13. Housing 58 is biased to the disengased
position (dotted position as shown in Figure 5) by tension
spring 69, one end of which is fixed by any suitable
means, not shown, to the appropriate support rod 4, and
the other end of which is engaged by the bolt 63 asso-
ciated with the hanger 61

For the purpose of controlling the position of housing
58, hanger 61 is provided with an arm 7¢ formed in-
tegral therewith or otherwise attached thereto. One end
of a bolt 71, both ends of which are threaded, is adjust-
ably attached to arm 70 by any suitable means, such
as bracket 72 and jam nuts 73 and 74. The other end of
bolt 71 is similarly adjustably fixed to one end of arm
75 as by any suitable conmection 76. The other end
of arm 75 is welded or otherwise suitably attached to
shaft 77, rotatably mounted in housing 78, which is se-
cured as by welding to support rods 4, as shown in Figure
5. The end of shaft 77 remote from the end to which arm
75 is attached extends through the opposite end of hous-
ing 78 and is there encased in a sleeve 79 of approxi-
mately the same diameter as housing 78. Sleeve 79 is
clamped to shaft 77 as by set screws &9, to preclude rela-
tive rotation between shaft 77 and slesve 78. A lever
81 is fixed, as by welding, to sleeve 79, and at approxi-
mate right angles thereto, to serve as a means whereby
sleeve 79 and consequently shaft 77 may be rotated
with respect to housing 78. As most clearly shown in
Figure 4, lever 81 is so located as to be readily accessible
to the hand of an operator holding handle 82 of ihe
drilling rig.

With special reference to Figures 4 and 5, it will be
noted that when lever 81 is in the position shown by the
full lines, that is, held against handle 82 with which it
is associated, it operates through sleeve 79, shaft 77,
arm 75, bolt 71, and arm 70, to hold housing 58 in the
full line position, which, as mentioned above, causes pulley
11 to pull belt 12 into tension and thereby to impart to
pulley 13 any driving force which may be exerted by
pulley 11. Conversely, when lever 81 is released, spring
69, acting upon housing 58 by reason of its attachment
to outboard hanger 61, causes housing 58 to swing to
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the dotted line position, which releases the tension on belt
12 to thereby break the
11 and 13.  Also, arm 70 will swing to its: dotted line
position, carrying with it bolt 71 which, through arm
75, causes a counterclockwise rotation of shaft 77 to raise
fever 81 into the dotted line position shown in Figure 5.

In the embodiment of the invention herein described, it
is contemplated that power for operation will be supplied
to drive shaft 57 as, for instance, by a flexible shaft 10
driven by a motor 9, as shown in Figure 1. Suitable
means, as for instance threaded coupling 83, for connect-
ing the housing of flexible shaft 10 to housing 58, is pro-
vided op the end of housing 58 opposite the end thereof
at which pulley 11 is mounted.

In operation, drill collar 2 is slipped over the upper
end of a well casing 5, the lower end of which has been
fashioned into a simulated fish-tail bit 8. A suitable
swivel 6 and a water or mud line 7 are then attached to
the upper end of well casing 5. Cam plate 30 is rotated
in a counterclockwise direction to insure the engagement
of the serrated edges 28 of chuck jaws 27 with the outside

surface of drill casing 5. Assuming that flexible shaft.

10 is rotating under the influence of motor 9, one of the
operators presses down on lever 81, thereby bringing
driving pulley 11 into overative engagement with belt
12 so as to cause belt 12 to drive pulley 13, which in
turn through worm 45 causes rotation of drill collar 2
as explained above. At this time, of course, the drilling
rig is held by the operators in such a position that the
drill casing 5 is in a vertical position with the simulated
fish-tail bit 8 in contact with the earth. Also, during
the time while collar 2 is rotating, the operators press
downwardly on the rig to cause drill casing 5 to pene-
trate earth. Such being the case, it is obvious that the
drilling rig will be carried toward the ground as drill
casing 5 penetrates thereinto; and therefore it will be
necessary from time to time for the drilling rig to be
raised to a higher position on the drill casing. At such
times the operator having control of lever 81 releases
it, to thereby stop rotation of collar 2 as described
above; chuck plate 30 is rotated in a clockwise direction
to disengage jaws 27 from contact with drill casing 5;
and the rig is then raised to a new position higher up
on the drill casing, after which cam plate 30 is again
rotated in a counterclockwise direction to cause reen-
gagement of the jaws 27 with the drill casing. Alterna-
tively, instead of rotating cam plate 30 to release and
re-grip drill casing 5, the entire rig may be rotated about
drill casing 5 in a counterclockwise direction to cause
jaws 27 to disengage said casing, as hereinbefore de-
scribed, and restarting of the rotation of collar 2 will
thereafter cause jaws 27 to grip casing 5. The operation
of alternately drilling and then raising the rig on the
well casing is repeated until substantially the entire length
of casing has been bored into the earth, after which the
swivel connection 6 is removed therefrom, another sec-
tion of casing attached thereto, .the swivel connection
fixed to the top of said second casing, the rig engaged
upon said second casing, and the same operation repeated
thereupon as was carried out upon the first of said drill
casings.

While the above description covers one embodiment
of this invention, it is obvious that many minor changes
may be made without departing from the spirit or scope
thereof. Therefore, it is understood that this invention
is not limited to the exact embodiment described above,
but rather that it be limited only in accordance with the
appended claims.

I claim: :

1. A portable earth drill comprising a mounting plate,
handle means comprising a pair of parallel support rods
secured to said plate and extending at opposite ends
thereof for supporting and manipulating said plate, a
drill cellar comprising a tubnlar member rotatably
mounted on said plate, said drill collar also comprising
chuck means having radially movable chuck jaws
mounted on said tubular member and means mounted
on said tabular member for relative movement with
respect to said tubular member for moving said chuck
jaws radially inwardly and outwardly from said tubular
member into and out of engagement with a drill stem
passed through said tubular member, a first shaft hous-
ing secured to said plate, a first drive shaft journaled in
said housing, means connecting said first drive shaft and
said tubular member for rotating said tubular member,

driving connection between pulleys -

5

10

15

20

25

30

a second drive shaft housing, said housing being pivot-
ally mounted on the handle means adjacent one end of
said plate, a second drive shaft journaled in said second

-housing and adapted to be rotated through flexible

means by a remote power source, coupling means inter-
posed between said first drive shaft and said second drive
shaft for rotating said first drive shaft from said second
drive shaft and adapted to be operative when said second
housing is in one position and to be inoperative when
said second housing is pivoted to another position, and
lever means mounted on said handles and connected to
said second housing for selectively pivoting said second
housing from said one position to another position.

2. A portable earth drill comprising a mounting plate,
handle means comprising a pair of parallel support
rods secured to said plate and extending at opposite ends
thereof for supporting and manipulating said plate, a
drill collar comprising a tubular member rotatably
mounted on said plate, said drill collar also comprising
chuck means having radially. movable chuck jaws
mounted on said tubular member and means mounted on
said tubular member for relative movement with re-
spect to said tubular member for moving said chuck
jaws radially inwardly and outwardly from said tubular
member info and out of engagement with a drill stem
passed through said tubular member, a first shaft housing
secured to said plate, a first drive shaft journaled in said
first housing, transmission means connecting said first
drive shaft and said tubular member for rotating said
tubular member from said first drive shaft, a second
drive shaft housing, said housing being pivotally mounted
on the handle means adjacent one end of said plate, a
second drive shaft journaled in said second housing and

. adapted to be rotated through flexible means by a re-
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88 drill collar comprising a

mote power source, coupling means interposed ‘between
said first drive shaft and said second drive shaft for
rotating said first drive shaft from said second drive
shaft and adapted to be operative when said second
housing is in one position and to be inoperative when
said second housing is pivoted to another position, bias-
ing means connected with said second housing for hold-
ing said second housing normally in said second posi-
tion, and lever means mounted on said handles and
operatively connected to said second housing for selec-
tively pivoting said second housing to said one position
against the force of said biasing means.

3. A portable earth drill comprising a mounting plate,
handle means comprising a pair of parallel support rods
secured to said plate and extending at opposite ends
thereof for supporting and manipulating said plate, a
drill collar comprising a tubular member rotatably
mounted on said plate, said drill collar also comprising
chuck means having radially movable chuck jaws
mounted on said tubular member and means mounted
on said tubular member for relative movement with
respect to said tubular member for moving said chuck
jaws radially inwardly and outwardly from said tubular
member into and out of engagement with a drill stem
passed through said tubular member, a first shaft housing
secured to said plate, a first drive shaft journaled in
said first housing, a first pulley on said first drive shaft,
and transmission means connecting said first drive shaft
and said tubular member for rotating said tubular mem-
ber from said first drive shaft, a second shaft housing,
said housing being pivotally mounted on the handle
means adjacent one end of said plate, a second drive
shaft journaled in said second housing and adapted to be
rotated through flexible means by a remote power source,
a second pulley on said second drive shaft, coupling
means interposed between said first and second pulleys
for rotating said first drive shaft from said second drive
shaft and adapted to be operative when said second
housing is in one position and to-be inoperative when
said second: housing is in a second position, biasing
means connected with said second housing for holding
said second housing normally in said second position,
and lever means mounted on said handles and connected
to said second housing for selectively pivoting said
second housing to said one position against the force of
said biasing means.

4. A portable earth drill comprising a mounting plate,
handle means comprising a pair of parallel support rods
secured to said plate and extending at opposite ends
thereof for supporting and manipulating said plate, a

i tubular member rotatably
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mounted on said plate, said &r_ill collar also comprising

chiick means_having radially movable chuck jaws mount- -

ed on said tubular member and means mounted on said

tubular member for relative movement with respect to’
said tubular member for moving said chuck jaws radially

inwardly and outwardly from said tubuldar member into
and outi of engagement with a drill stem passed through
said tubular member, a first shaft housing secured to
said plate, a first drive shaft journaled in said first hous-
ing, a first pulley on said first drive shaft, and trans-
mission means connecting said first drive shaft and said
tubular member for rotating said tubular member from
said first drive shaft, a second shaft housing, said housing
being pivotally mounted on the handle means adjacent
one end of said plate, a second drive shaft journaled in
said second housing and adapted to be rotated through
flexible means by a remote power source, a second pulley

on said second drive shaft, a drive belf operdtively asso+

ciated. with said first and second pulléys for rotating said

first drive shaft from said second drive shaft and adapted

to be cperative to couple said first and second pulleys
when' said second housing is pivotéd to one position and
to be inoperative when said second housing is pivoted to
another position, and levér means mountéed on said
handles and connected to said second housing for selec-
tively pivoting said second housing from one position
to the other position. - S -

5. A portable earth drill comprising a mounting plate,
handle means comprising a pair of parallel support rods
secured to said plate and exténding at opposite ends
thereof for supporting and manipulating said plate, a
drill collar comprising a tubular member rotatably
mounted on said plate, said drill collar also comprising
chuck means having radially movable  chuck jaws

mounted on said tubular member and means mounted-

on said tubular member for relative’ movement with
respect to said tubular ‘member’ for moving said chuck
jaws radially inwardly and outwardly from said’ tubular
member into and out of engagement with a drill stem
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passed through said tubular ‘member, a first shaft hous-
ing sécured to-said plate; a first drive shaft journaled in
said “first housing, a first ‘pulley on said first drive shaft,
and transmission ‘means connecting said first drive shaft
and said tubular member for rotfating said tubular member
from said first drive shaft, a second shaft housing, said
housing being pivotally 'mounted on the handle means
adjacent one  end of said plate, a second drive shaft
journaled in’ said sécond housing  and adapted to be
rotated through flexible means by a remote power source,
a second pulley on said second drive shaft, a drive beit
operatively associated with said first and second pulleys
for rotating said first drive shaft from said second drive
shaft and adapted to be operative to couple said first
and second pulleys when said second housing is pivoted

" to one position and to' be inoperative when said second
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housing is pivoted -to a second position, biasing means
connected with: said second housing for holding said
sscond' housing normally. -in -said second position, and
lever means mounted o6n said handles and connected to
said second heusing for selectively pivoting said second
housing to said -one position against the force of said
biasing means. ‘
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