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This invention pertains to tapping and
drilling machines, and more particularly to
‘the former. : S

The invention has primarily for its object

5 to materially simplify and otherwise improve
the structure disclosed in Letters Patent No.
1,408,170, issued January 10, 1922, which pro-
vides gear mechanism and positive actuated
dogs for reversing the direction of rotation

10 of the tool spindle, when the tool is subjected
to predetermined torsional stress, due to hard
spots encountered in the work material.

In general, the foregoing object is accom-
plished by the elimination of reverse gear

15 mechanism and the provision of a novel type
of automatic clutch, which not only releases
the spindle when a predetermined torsional
stress is placed upon the tool, but also effects
the desired reversal of rotation of the spindle

26 to release the tool. o

Incidental to the foregoing, a more spe-
cific object resides in the provision of a novel
type of clutch for operatively connecting and
disengaging the tool spindle from the driving

25 mechanism, and which is automatically re-
leased when the tool is subjected to a prede-
termined torsional stress, and which upon re-
lease, will cause an automatic, intermittent
reversal of rotation of the spindle through a

30 camming action between the clutch elements
and the spindle, without reversal of the driv-
ing element. ‘

A further object resides in the provision of
a mechanism of the foregoing character which

35 eliminates complicated electric actuating and
.timing mechanism, the timing of reversal of
rotation of the spindle being controlled by
the speed of the spindle drive mechanism.

* Another important object of the present in-

40 vention resides in the provision of a mecha-
nisin of the foregoing character which will
‘operate in both directions, thus functioning
upon withdrawal of the tool, as well as upon
the feeding operation. - ‘

45 With the above and other objects in view,

which will appear as the description pro-

ceeds, the invention resides in the novel con-
struction, .combination, and arrangement of
parts substantially. as hereinafter described
and more particularly defined by the append- 5o
ed claims, it being understood that. such
changes in the precise embodiment of the here-

in disclosed invention may be made as come
within the scope of the claims.

In the accompanying drawings is illustrat- 55
ed one complete example of the physical em-
bodiment of the present invention constructed
according to the best mode so far devised for
the practical application of the principles
thereof. ' :

Tn the drawings, Figure 1 is a vertical sec-
tional view through the head of a machine
constructed in accordance with the present
invention ; _

Figure 2 is a fragmentary detail view of 65
the clutch mechanism between the drive and
tool spindle. o :

Figure 8 is a detail section through the
clutch taken on the line 3—3 of Figure 4;

" Figure 4 is a vertical section taken on the 70
line 4—4 of Figure 3; and.

Figure 5 is a diagrammatic view illustrat-
ing the intermittent reversal action upon the
spindle. .

Referring now more particularly to the ac- 75
companying drawings, in which the inven-

80

" tion is shown .as applied to a conventional

type of drilling and tapping machine, the
numeral 1 designates a head in which a por-
tion of the actuating mechanism is housed. 80
Slidably mounted within the head 1 is a tool
spindle 2 for receiving either a drill or tap
(not shown), which may be secured within
the spindle in any manner well known to
those skilled in the art. The spindle 2 is 85
journalled in anti-frictional bearings 3 car-
ried by a slidable sleeve 4, which sleeve is pro-
vided at one side with rack teeth 5 engaged
by a feed pinion 6; the pinion 6 being mount-
ed upon a shaft 7 provided with the usual 80
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‘general by the numeral 11.

P2

hand lever (not shown), for manually feed-
in% the spindle toward the work.

n addition to the manual feed described,
the spindle may be automatically fed toward
the work by means of a piston 8 secured to its
upper end and mounted within a pneumatic
cylinder 9.

The driving mechanism for the tool spindle

comprises a drive shaft 10 journalled in anti-

frictional  bearings carried by a housing
mounted within the head 1 and designated in
. The drive shaft
10 is operatively connected with a bevel drive
pinion 12, which meshes with bevel gears 13
carried by the cones 14 and 15, the latter be-
ing journalled upon anti-frictional bearings
16 mounted upon stationary parts of the hous-

ing 11. Cooperating with the cones 14 and 15

are a pair of cone clutches 17 secured upon a
shaft 18, which shaft has a vertical recipro-
cative movement effected by a piston 19 se-
cured to its upper end and mounted within
the pneumatic cylinder 20. Pressure fluid
entering the cylinder 20 through a supply

.pipe 21 will force the piston 19 downwardly

to effect engagement between the lower cone
clutch 17 and the cone 15, while the upper

cone clutch 17 engages the cone 14 through

the action of a spring 22 engaging the lower
end of the shaft 18." Obviously, the pressure
fluid employed to effect depression of the pis-
ton 19, and operative engagement between the
lower clutch 17 and the cone 15, may be util-
ized for actuating the piston 8 to effect feed
of the tool spindle 2, the cylinders 9 and 20

being connected through the communicating

pipe 23. , . :
Drive of the spindle 2 is accomplished
through a gear train, including the pinion 24
keyed on, the shaft 18 and engaging an idler
ggar 25 which, in turn, meshes with the gear
While a specific form of mechanism for ef-
fecting the drive and feed of the tool spindle

‘has been described in. considerable detajl, it

is to be understood that such mechanism is
more or less conventional and, thercfore,
forms no specific part of the present inven-
tion, other than in the general combination as
hereinafter embodied in the clzims.

As set forth in the objects, the present in-
vention consists primarily in the novel
method of effecting an operative connection
between the spindle drive and the ‘spindle.

‘In the present instance, this is accomplished

through the novel means provided for effect-
ing engagement between the gear 26 and the
driving spindle. -' :

As will be best seen in Figure 1, the spindle
2 is provided with a squared portion 27 upon
which is mounted a sleeve 28 journalled with-
in the hub 29 of the gear 26, the hub 29 being
in turn journalled in anti-frictional bearings
27" mounted within the head 1. The upper
face of the gear 26 is provided with an annu-
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lar flange 26" which receives the annular head

28’ of the sleeve 28. - Asbest shown in Figure

3, the head 28’ is provided with a plurality

‘of spaced semi-spherical recesses 30 for re-

ception of the ball clutch members 31, which
in turn are carried in the radial slots 32
formed in the annular flange 26°. Obviocusly,
as the balls 31 are forced into the recess 30,
operative engagement between the gear 26
and the sleeve 28 will be effected, which in
turn transmits rotation to the spindle 2, due
to the fact that the sleeve 28 engages the
square portion 27 of the spindle.

Normally retaining the balls 31 in opera-
tive engagement between the gear 26 and the
sleeve 28 1s a cup 33 provided with an internal
flange 34 intermediate its upper and lower
ends, which flange is engaged by the springs
35 mounted in spaced recesses 86 provided in
the annular flange 26’. The cup 33 is jour-
nalled upon anti-frictional bearings 87 which
in turn are carried by a sleeve 38. As best
shown in Figure 4, the interior of the lower

_lip of the cup 33 is bevelled at 39 to engaﬁe'
e

the balls 31, and to relieve wear upon t
cup, the interior lower wall being provided
with a hardened sleeve 40.

Engaging the sleeve 38 is a spanner arm
41, the fulerum end of which is connected to
an eccentric pin 42 by a link 43. As best
shown in Figure 2, the eccentric pin 42 is
carried by a rotatably adjustable shaft 44
journalled in the head 1, and provided with
a squared head 44’ at its outer end for recep-
tion of a handle or suitable {ool. The arm
41 is retained within the head 1 by means of
a locking screw 45 engaged in an annular
recess 46 formed in the shaft 44. The free

end of the spanner arm 41 is connected with .
a stationary portion of the head by means of.

a contractile spring 47, and the same is cush-
ioned by a spring 48 carried on the stud 49.
From the foregoing description taken in
connection with the drawings, it is believed
that the operation of the spindle drive and
feeding mechanism will be quite apparent, in
that the main drive is transmitted through
the shaft 10 to the drive pinion 12, and from
the gears 13 to the clutches 14 or 15, which
are selectively engaged by either of the cones
17 to effect rotation of the shaft 18 in opposite
directions. :

Actuation of the piston 19 serves to engage

the lower cone 17 with the clutch 15, and the
spring 22 serves to effect engagement between
the upper cone 17 and the member 14. From
the shaft 18, power is transmitted through
the idler 25 to the gear 26. In normal posi-
tion, the contractile spring 47, acting upon
the spanner arm 41, will force the sleeve 38
and the cup 33 downwardly, thus forcing the
balls 31 into operative engagement between
the gear 26 and the sleeve 28, keyed upon the
squared portion 27 of the spindle 2. During
operation, operative engagement between the
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gear 26 and the sleeve 28 is maintained until
such time as the tool is subjected to a prede-

" termined torsional stress, as occurs when the

same encounters hard spots in the work ma-
terial. Thereupon, the sleeve 28 will have a
tendencg to lag, which will cam the balls 31
out of the recesses 30 against the tapered lip
39 of the cup 33, the latter being forced up-
wardly against the tension of the spring 47
exerted upon the spanner arm 41. Obviously,
such action will disengage the sleeve 28 from

- operativeconnection with the gear 29,causing
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the balls 81 to rotate along the outer periph-
ery of the head 28’, and again effect operative
connection between the gear 26 and the sleeve
928, as they drop into the following recesses.
During the latter action, as the center of the
balls 31 pass over the rear édge of the recess
80, the force exerted upon them by the spring-

urged cup 33 will cause the balls 31 to effect -

a reverse relative movement between the gear
26 and the head 28’ through the camming ac-
tion of the balls 31 upon the rear edges 31’
of the recesses 30, thus tending to break the
tool loose from any bind in the work mate-
rial. This action isbest illustrated in Figure
5. Obviously, until such time as the torsional
stress upon the tool is relieved, the balls 31
will continue to rotate around the head 28’,in-
termittently dropping into the recesses 30,
each time repeating the reverse camming ac-
tion upon the head to break the tool loose.

Heretofore complicated means have been
employed for timing the reverse rotation of
the spindle to break the tool loose and, there-
fore, particular attention is here directed to
the fact that such mechanism is entirely
eliminated, in that the action of the novel
type of clutch is entirely antomatic and,
therefore, the intermittent rotation of the
spindle is controlled entirely by the speed of
rotation of the gear 26, and the spindle will
only be reversely rotated a minimum number
of times sufficient to break the tool loose and
overcome the excessive torsional stress upon
the same. ' :

Here it is important to note that the clutch
between the géar 26 and the sleeve 28 will
function equally as well in both directions of
drive of the gear 26. ‘Thus, should the tool
be subjected to excessive torsional stress, upon
withdrawal of the same from the work the
clutch will function in the manner as hereto-
fore described, to disengage the spindle from
the drive until such time as the stress upon the
tool is relieved.

Naturally, when light drills or taps are
being used, it is desired to release the spindle
drive when the tool is subjected to lighter
tortional stress than in instances where heavy
tools are used. ‘

In the drawings, the clutch is set to func-
tion in connection with the maximum size
tool, and referring particularly to Figure 2,
it will be noted that the eccentric pin is ad-

3

justed to its lowermost position, which
lowers the fulecrum point of the arm 41 and
thus increases the tension exerted upon the
cup 33 and the balls 31. Where lighter tools
are employed, the shaft 44 is rotated by
means of a handle or tool (not shown) fitted
on the head 44’, which action raises the ful-
crum end of the lever 41, and also the cup
33. Naturally, due to engagement of the
tapered lip 89 of the cup 33, releasing ac-
tion will take place more readily than when
the cup is adjusted to its lowermost posi-
tion, due to the fact that shorter movement
is required to cam the cup upwardly suffi-
. ciently to permit release of the clutch balls.
The springs 85, engaging the internal flange
84 of the cup 33, serve to take up play be-
. tween the cup and spanner arm 41, thus in-
suring a sensitive action of the clutch. -
~ From the foregoing, it will be readily seen
that an exceedingly simple” and efficient
mechanism has been provided which auto-

_matically controls the drive of the tool -

spindle to release the spindle when the tool
encounters excessive torsional stress, and to
reverse rotation of the spindle sufficiently to
break the tool loose from any bind in the
work material, thus preventing breakage of
tools and eliminating the necessity of skilled
labor. .
T claim:

1. In a machine of the character described,.

(]

%

95

a tool carrying spindle, driving means for .

rotating the spindle comprising an annular
member carried by said spindle and pro-
vided with a semi-spherical pocket in its
periphery, a driven sleeve surrounding said
annular member and provided with an open-
ing for alignment with said pocket, a ball
normally positioned within said opening and
pocket, and a spring-urged sleeve having an
internally tapered face for engagement with
said ball, o

9. Tn a machine of the character described,
a tool carrying spindle, driving means for
retaining the spindle comprising an annu-
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lar member carried by said spindle and pro-

vided with spaced radial semi-spherical
pockets, a driven sleeve surrounding said
annular member and provided with open-
ings for alignment with said pocket, a shift-
able sleeve having an inner peripheral ta-
pered face for engagement with said balls,
and a spring-urged spanner connected with
said shiftable sleeve to urge the same into
engagement with said balls. .
3. In a machine of the character described,
a tool carrying spindle, driving means for
retaining the spindle comprising an annular
member -carried by said spindle and pro-
vided with spaced radial semi-spherical
pockets, a driven sleeve surrounding said an-
nular member and provided with openings
for alignment with said pocket, a_shiftable
sleeve having an inner peripheral tapered
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face for engagement with ssid balls, a
spring-urged spanner connected with szid
shiftable sleeve to urge the same info en-
gagement with said balls, and means con-
5 nected with said spanner for varying the
" tension thereon.
In testimony that I claim the foregeing I
have hereunto set my hand 2t anitowoe, in
the county of Manitowoc and State of Wis-

10 consin. .
) FREDERICK H. KIND.
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