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To all whom it MY CONCEFrL.
Beit known thatI,JOHN M. RAUHOFF, a citi-

- zen of the United States, residing at Chicago,

Cook county, Illinois, have invented certain
new and useful Improvements in Drilling or
Similar Tools,of which the followingisa speci-
fication. |

- The object of my invention is to provide a
simple, economical, and efficient drilling-
tool; and it consists principally in the com-
bination of a main rotatable spindle having
helical grooves or their equivalent located

therein—a set of right-hand near one end

and a left-hand set of grooves at the opposite
end—a reciprocating portion mounted on
such rotatable spindle, and friction-clutches
interposed between the reciprocating portion
and the spindle to alternately and rigidly en-
gage the reciprocating portion and the rota-
table spindle, so as to impart a rotary motion
to the spindle from the reciprocating motion
of the reciprocating or body portion. -

The invention finally consists in the fea-
tures, combinations, and detalls of construac-
tion hereinafter described and claimed.

In the accompanying drawings, Figurel is
a longitudinal section, taken through the

main portion and showing the rotatable spin- |

dle in full lines; Fig. 2, a transverse section
of a portion of the mechanism, taken on line
2 of Iig. 1; Ifig. 3, an end elevation of a por-
tion of the clutech mechanism; Fig. 4, a trans-
verse section, taken through the friction-
cluteh, reciprocating piston, and rotatable

spindle, on line 4 of Fig.1; Fig. 5, an end ele-

vation of one of the clutch-springs, and Fig.

6 an end elevation of the outer or segmental

clutch-collar. | |
In constructing my improvement I make a
rotatable spindle A, and provide it at one

end with a set of helical grooves ¢, having a

right-hand pitch, and its opposite end with a
set of helical grooves ¢, having, preferably, a
reverse or left-hand pitch. On this rotatable
spindle I mount the main or reciprocating
portion, which in drilling-tools might be
termed the ‘‘main” portion B. The rotata-

- ble spindleisshown as broken off; but it will

50

be understood that it may be of any conven-
ient length for the purposes required, so that
the handle or main portion may have consid-
erable reciprocating movement thereon.

1‘

- In order to transform the reciprocating
movements of the handle or main portioninto

T et

a continuous rotary motion of the spindle por- 55

tion, I provide two clutches C and D, one ar-
ranged at each end of the main handle por-
tion, and which are constructed as follows:
I provide a sleeve or box portion ¢, having
an axial opening, through which the rotating
spindle is passed. This sleeve portion is pro-
vided with four inwardly-projecting antifric-
tion-balls ¢'—one for each of the helical

grooves—which are held against the spindle

and in the helical grooves by means of the
plugs C', and a series of smaller balls ¢
These antifriction-balls furnish inward rotat-
ing projections and compel the spindle to ro-
tate when 1t has a relative longitudinal mo-
tion as regards the main or handle portion.
Interposed between this sleeve and box and
the main or handle portion B is a segmental
collar K, arranged to contact the inner sur-
face of the main handle portion when spread
to its largest diameter and to firmly grip the
same, SO as to make the sleeve or box portion
and the handle or main portion practically
one integral portion and compel the spindle
to rotate. The outer peripheral surface of
the box, as at ¢®, and the inner circumference
of the segmental collar are tapered, so as to
more readily furnish engagement and disen-
gagement of parts, and in order to further as-
sist the engagement and disengagement of the
parts I provide each of these tapered surfaces
with longitudinal grooves and insert therein
a series of antifriction-balls e®. One of these
clutches, C, is mounted upon that portion of
the spindle that is provided with grooves of a
right-hand piteh and the other, D, 1s mounted
upon that portion of the spindle which 18 pro-
vided with grooves of a left-hand pitch, so
that-a rotary motion in either direction may
be obtained. It is always desirable to keep
the segmental collarin the smallest diameter,
so as to efficiently cause a disengagement of
the eluteh at the desired times, and in order
to accomplish this result the ségmental collar
is provided with an annular groove, in which
is placed a flat split circular spring G, as

i |

shown clearly in Figs. 1 and 5.

The operation of the paris is as follows:
When 1t is desired to rotate the spindie to the

| right, the operator grasps the main or handle
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portion I3 and reciprocates the same. In

moving the main or handle portion to the

right, speaking now relatively with regard to
IFig. 1 of the drawings, the segmental collar E
18 forced into engagement with the sleeve or
box portion, thus making the main portion
and the sleeve or box portion substantially
one integral portion and foreing the spindle
to rotate to the right. After the main portion
has been moved fto the right the desired
amountan opposite movement is given, which
releases the clutel at the left of the main por-
tion and forces the segmental collar on the
clutch at the right hand to engage with its
sleeve or box, and thus forces the spindle to
continue its movement to the right.

It 1s often desirable to obtain an opposite
rotary movement of the spindle—viz., to the
left. In order to accomplish this, I provide
an outer sleeve or handle portion H and rig-
1dly connect it to an inner tubular sleeve I,
both of these portions having the same or ro-
tary motion as the main or handle portion B,
butaslightly independent longitudinal move-
ment. By moving this supplemental outer
sleeve or handle to the right, speaking again
with reference to Fig. 1 of the drawings, the
sleeve or box portion to the right of the draw-
ings is forced into rigid engagement with the
main portion by means of its segmental col-
lar, and thus moves or causes the spindle por-
tion to rotate to the left. An opposite move-
ment of thissupplemental handle releases the

cluteh to the richt and forces the sleeve or-

box portion to the left to rigidly engage with
the main portion by means of its segmental
collar and compel the spindle to continue its
1t will thus be
seen that the clutches bear on the inner sur-
face of the sleeve B, and when it is desired

to rotate the spindle to the right the main or

handle portion B must be used as the recip-
rocating medium, and when it is desired to
rotate the spindle to the left the supplemental
sleeve or handle portion IT must be used as
the reciprocating medium.

While I have described my invention with
more or less minuteness as regards details,
and as being embodied in certain precise
forms and adapted to certain specific uses, T
do not desire to be limited thereto unduly
any more than is pointed out in the claims.
On the contrary, I contemplate all proper
uses, changes in form, construction, and ar-
rangement, the omission of immaterial parts,
and the substitution of equivalents as ecir-
cumstances may suggest -or necessity render
expedient. For instance, instead of helical
grooves their equivalents in the shape of heli-
cal ribs could be used and located between
two of the balis.

It will be understood, of course, that I in-
tend to use my invention broadly in connec-
tion with all mechanisms in which it is de-
sired to convert a reciprocating into a rotary
motion, and I have merely chosen this form,
as shown in the drawings and described in

[}
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the specification, as one class of mechanism
to which my improvements are applicable.
I claim— =

1. In a machine of the class deseribed, the
combination of a rotatable spindle provided
with right-hand helical grooves on one por-
tion and left-hand helical grooves on another
portion, a main reciprocating portion on the
spindle, two ¢lutches interposed between the
main portion and the spindle to engage the
main portion and transform its reciprocating
motion into a continuous rotary motion of
the spindle, and a second or supplemental

portion on the main portion for throwing the

proper cluteh into action during the recipro-
cationsof such portions and transforming the
reciprocating motion of the same into a con-
tinuous rotary motion of the spindle in the
opposite direction, substantially as deseribed.

2. In mechanisms of the class desecribed,
the combination of a rotatable spindle pro-
vided with right-hand helical grooves on one
portion and left-hand helical grooves on an-
otherportion,amainreciprocating cylindrical
portion, two clutches interposed between the
malin ecylindrical portion and the spindle
adapted to engage the main portion and trans-
form its reciprocating motion into a continu-
ous rotary motion, and a supplemental cylin-
drical sleeve portion surrounding the main
portion and arranged to operate the parts
and throw the proper clutch into engagement
during its reciprocations and transform its
reciprocating motion into a continuous rotary
motion of the spindle in an opposite direc-
tion, substantially as described. |

3. In a machine of the class described, the
combination of a rotatable spindle provided
with right-hand helical grooves on one por-
tion and left-hand helical grooves on another
portion, a cylindrical reciprocating portion
surrounding the spindle, two frietion-clutches
one near each end of the cylindrical portion,
each consisting of a sleeve portion mounted
on the rotating spindle and provided with
balls resting in the helical grooves thereof, a
segmental collar on thesleeve portion adapted
to be expanded during the movements of the
sleeve portion, a circular spring for keeping
the segmental collar in the smallest diameter
and balls interposed between the segmental
collar and the sleeve portion, the whole act-
ing to transform the reciprocating movements
of the main cylindrical portion into a con-
tinuous rotary motion of the spindle, sub-
stantially as described.

4. In a machine of the class described, the
combination of a rotatable spindle provided
with right-hand helical grooves on one por
tion, and left-hand helical grooves on another
portion, a main reciprocating cylinder por-
tion, two friction-clutches one near each end

-of the cylindrical portion, each consisting of

a sleeve portion mounted on the rotating spin-
dle and provided with ballsresting in the heli-
cal grooves thereof, a segmental collar on the
sleeve portion adapted to be expanded dur-
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-Ing the movements of the sleeve portion, a | to operate the parts and cause engagement
circular spring for keeping the segmental col- | or disengagement of the proper clutch and
lar in the smallest diameter and balls inter- | transfer the reciprocating movements of the
posed between the segmental collar and the | cylindrical portion into a continuous rotary 13

5 sleeve portion, the whole acting to transform | motion of the spindle portion in an opposite
the reciprocating movements of the main ¢y- | direction, substantially as desecribed.
lindrical portion into a continuous rotary mo- |

tion of the spindle, an inner tubular sleeve | JOHN M. RAUHOKF.,
surrounding a portion of the rotating spindle | ~ Witnesses: ~
10 betweenthetwo clutches, an outer eylindrical THOMAS F. SHERIDAN,

sleeve connected with the inner sleeve so as THOMAS B. MCGREGOR,
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