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To all whom 4% may concern:

Be it known that I, Emrm Rexpawo, a
subject of the King of Italy, residing in
borough of Brooklyn, county of Kings,
State of New York, have invented certain
new and useful Improvements in Drill Gear-
and-Ratchet Mechanism, of which: the fol-
lowing is a specification.

This invention relates to universal double
throw ratchet tools and is especially direct-
ed to drills, wrenches, and the like.

More particularly, my invention relates to
a tool constructed to be operated by move-
ment of the handle continuously in clock-
wise or counter-clockwise rotation or on both
strokes with a reciprocating handle.

In the usual forms of my-invention, the
tool, such as a drill or socket wrench, or the
like, is carried by a shaft to which is fixed
a pair of suitable members each comprising
a pawl and a pair of gears loosely mounted
on said shaft, each provided with ratchet
teeth cobperating respectively with said
ratchet pawls and a suitable gear or train
of gears for driving said pair of gears. For
simplification the handle may be secured di-
rectly to a single bevel gear, and the afore-
said pair of gears is also constructed of the
bevel type arranged to be in direct mesh
with said first named bevel gear. Upon set-
ting the ratchet pawls in a certain prede-
termined position, the tool member is actu-
ated in clockwise rotation either upon con-
tinuous clockwise rotation of the handle or
upon both strokes of reciprocation of the
handle; by reversing the aforesaid position
of the ratchet pawls, the tool will be op-
erated in counter-clockwise rotation' upon
clockwise rotation of the handle or on both
strokes of rveciprocation ~of the handle.
Upon disengaging either one of the ratchet
pawls, the tool will be changed to the single
stroke ratchet type producing clockwise or
counter-clockwise rotation of the drill or
wrench depending upon the setting of the
ratchet pawls. : ' :

TFurther features and objects of my in-
vention will be understood from the follow-
mg description and accompanying draw-
ings, in which— -

Tigure 1 is a vertical elevation, partly in
central section of one form of a drill em-
bodying my invention, and provided with a
handle suitable for rotative drive; Figs. 2
and 8 are detail elevations of the upper and

lower pawl-carrying members; Fig. 4 is a
detail top plan view of the upper bevel gear
carried by the driving shaft; and Fig. 5 is
a detail view showing a socket wrench at-
tached to the driving shaft.

Referring to Iigs. 1, 2, 3 and 4, the drill
bit 1 is suitably positioned within the socket
2 fixed at one end of the driving shaft 8.
The grip member or bearing point 4 is
loosely carried at the opposite end of driv-
ing shaft 3 preferably by means of a ball
bearing or other anti-frictional support.
The operating handle 5 is suitably carried
by the crank arm 6 fixed to the main bevel
gear 7 mounted on the stud 8 of the sleeve
9 loosely carried by the driving shaft 3.
The upper stop member 10 is fixed to the
driving shaft 3 as by means of the posi-
tioning screw 11.  The stop 10 carries one
or more ratchet pawls 12 mounted within
the recess 13 and normally biased down-
wardly by means of the coil spring 14. The
upper bevel gear 15 is positioned between
the upper stop 10 and the upper terminal of
collar 9. Tf desired, a ball bearing or other
anti-frictional means may be interposed be-
tween the upper bearing terminal of collar
9 and the bevel gear 15. Similarly, the
lower stop 16 is fixed to the driving shaft
3 by means of the positioning screw 17. The
lower ratchet pawl or pawls 18 is disposed
within the recess 19 and is normally biaged
upwardly by the spring 20. The lower bevel
gear 21 1s positioned between the lower stop
member 16 and the lower terminal of collar
9 and a ball bearing or other anti-frictional
means may be interposed between the lower
bevel gear 21 and the lower bearing terminal
collar 9. In the form of the invention illus-
trated in Fig. 1, the main bevel gear 7 meshes
directly with the upper gear 15 and the
lower gear 21. On the upper face of bevel
gear 15 (see Fig. 4) is provided the series
of ratchet teeth 22 shown as a ratchet gear.
The head 28 of ratchet pawl 12 is formed
of the right angular face 24 and the slant-
ing face 25 as Indicated in Fig. 1. Upon
clockwise turning of the ratchet pawl 12
through an angle of 90 degrees from the
position indicated in Fig. 1, the head 23 will
allow slippage of the bevel gear 15 when ro-
tated in  counter - clockwise . direction but
upon clockwise direction of bevel gear 15,
the stop member 10, and therewith the driv-
ing shaft 8 will be driven in clockwise rota-
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tion. The lower bevel gear 21 is similarly
provided on its lower face with ratchet teeth,
similar to ratchet teeth 22, and the head 23
of lower ratchet pin 18 comprises the same
right angle face 24 and the slanting face 25.
In the position of lower ratchet pawl 18, as
shown in ¥ig. 1, -the ratchet arrangement
allows slippage of the bevel gear 21 when
rotated in counter-clockwise direction, but
upen clockwise rotation of bevel gear 21 the
lower stop member 16 and therewith the
driving shaft 8 will .be rotated in clockwise
rotation. 1In the positions of upper ratchet
pawl 12 and lower ratchet pawl 18, as thus
described, the drill bit 1 will be rotated in
clockwise rotation upon movement of the

handle 5, irrespective of the direction of

movement of the handle 5. If the handle is
continuously moved in clockwise rotation
the upper bevel gear 15 will be moved in
counter - clockwise rotation allowing -the
ratchet arrangement to produce slippage be-
tween bevel gear 15 and upper stop member
10 but the counter - clockwise rotation of
lower bevel gear 21 will cause the lower stop
member 16 to be rotated therewith and there-
by actuate the drill bit 1 in clockwise direc-
tion. In similar manner, upon continuous
rotation of handle 5 in its counter-clockwise
rotation, slippage between the lower bevel
gear 21 and its stop member 16 will take
place, but the upper bevel gear 15 will cause
the upper stop member 10 to rotate in coun-
ter-clockwise direction, and driving the drill
bit 1 in the same direction. Furthermore,
if the handle 5 is reciprocated in either of
its two paths of reciprocation, upper bevel
gear 15 and lower bevel gear 21 will produce
continuous actuation of the drill bit 1 in
clockwise direction of rotation. Upon re-
versing the relative position of the heads 23
of the upper ratchet pawl 12 and the lower
ratchet pawl 18, movement of the handle 5,
either continuously in clockwise or counter-
clockiise rotation or in reciprocatory direc-
tions, the drill bit 1 will be actuated in the
counter - clockwise direction. -~ It will be

‘noted that each ratchet pawl 12 and simi-

larly each ratchet pawl 18, is provided with
the offset 26 whereby any desired ratchet
pawl may be raised and heid in its disengag-
ing position, namely by turning the ratchet
pawl through a slight angle, whereupon the
offset 26 will hold each ratchet pawl in its
disengaging position. By such arrange-
ment, the drill will be converted to the single
stroke type.

The arrangement shown in Fig. 5 corre-
sponds precisely to that shown in Fig. 1 with
the exception that the socket wrench 30 is
inserted within a suitable tool socket 31
fixed to the end of the driving shaft 3. In
the simplified form illustrated, the main gear
1s held onto the stud 8 by the pin 27, but

86 other suitable fastening means may be pro-
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vided for such purpose and also for readily
compensating for wear of the teeth of the
main and secondary gears. If desired, any
approved anti-frictional means may be in-
terposed between the main gear 7 and its
support. . Similarly,  anti-friction = means
may be disposed between the driving shaft
and the collar and also the secondary
gears. In the above described comstruction,
the strains and stresses encountered by the
driving shaft 8 are reduced to a minimum by
mounting the main gear on the collar dis-
posed intermediate the secondary driving
gears. The provision of the ratchet pawls
within the stop members secures a rigid
construction, as compared with prior con-
structions wherein the ratchet pawls are dis-
posed within recesses within the gears them-
selves.  In addition, the present invention
results in disposing the manipulating ends
of the ratchet pawls to provide free access
for setting the same. If desired, the exterior
ends of the ratchet pawls may be marked
with a proper designation to enable the oper-
ator to readily set the same for securing
either counter-clockwise or clockwise actu-
ation of the tool. “Also, if desired, the grip
member 4 may be replaced by the usual pres-
sure point for use in connection with a yoke,
as will be understood by those skilled in the
art. It will be further noted that the various
driving and mounting parts of my ratchet
tool are of individually rigid parts and are
readily assembled and positioned on the
driving shaft. :

Whereas I have illustrated my invention
by reference to specific forms thereof, it will
be understood that many changes and modi-
fications may be made without departing
from the spirit of my invention.

What I claim and desire to secure by Let-
ters Patent is:—

1. In a drill, the combination with a driv-
ing shaft, of oppositely disposed stop mem-
bers fixed to said shaft, a main gear, sec-
ondary gears meshing with said main gear
and respectively positioned adjacent each
said stop member, a series of ratchet teeth
disposed on the face of each secondary gear
and directed toward its corresponding stop
meimber, each said stop member being pro-
vided with an opening, and pawls in said
openings codperating respectively with said
ratchet teeth. ,

. 2. In a drill, the combination with a driv-
ing shaft, of oppositely disposed stop mem-
bers fixed to said shaft, a main gear, sec-
ondary gears meshing with said main gear
and respectively positioned adjacent each
said stop member, a series of ratchet teeth

~disposed on the face of each secondary gear

and directed toward its corresponding stop
member, each said stop member being pro-
vided with an opening, and pawls in said
openings codperating respectively with said
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ratchet teeth, said pawls having ends adapt-
ed to be manipulated and extending exte-
riorly of said respective openings.

8. In a drill, the combination with a verti-
cal driving shaft, of oppositely disposed cir-
cular stop members, a vertical main gear,
horizontal secondary gears meshing with
said main gear and positioned respectively
adjacent said stop members, each said sec-
ondary gears having a horizontal series of
ratchet teeth, vertical openings in said stop
members and vertical pawls having manip-
ulatable ends extending freely exteriorly of
said openings, said pawls coSperating re-
spectively with said series of ratchet teeth.

4. In a drill, the combination with a driv-
ing shaft, of a main gear, secondary gears

- meshing with said main gear, said secondary

a

gears being disposed opposite to one another,
members fixed to said shaft for maintaining
the position of said secondary gears relative
to said shaft, a series of ratchet teeth on said
secondary gears, said members having open-
ings therethrough and extending respec-
tively toward said series of ratchet teeth,
pawls in said openings coSperating respec-
tively with said series of ratchet teeth and
means extending exteriorly of said members
for setting said pawls.

In testimony whereof I have signed this
specification in the presence of two subscrib-

ing witnesses.
EMIL RENDANO.
" Witnesses:
Hexry J. Lucke,
S. M. BaEDERr.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents.
Washington, D. C.”
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