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This invention relates to hand tools, and more specifi 
cally, to a manually or mechanically operated ratchet 
wrench. 
One of the primary objects of this invention is to pro 

vide a manually or mechanically driven worm wrench, 
the handle of which may be adapted to fit all standard 
impact Wrench drives and manual drives. 
A further object of this invention is to provide a worm 

driven Wrench which will accommodate all standard types 
of Wrench shafts and sockets. 
Another object of this invention is to provide a worm 

driven Wrench with interchangeable means for effecting 
different driving ratios. 
A still further object of this invention is to provide a 

wrench of the type described wherein the device is pro 
vided with an inset to accommodate the heads of bolts 
and other similar objects of all sizes and shapes, as, for 
example, a Square inset, five-point, six-point, twelve 
point, or any other wrench device which may be neces 
sary or convenient for any particular or specialized job. 

Other and further objects and advantages of the in 
stant invention will become more evident from a con 
sideration of the following specification when read in con 
junction with the annexed drawings, wherein: 

Figure 1 is an exploded view of a ratchet wrench con 
structed in accordance with the present invention. w 

Figure 2 is a medial, cross-sectional view of the wrenc 
illustrated in Figure 1, partly in elevation. 

Figure 3 is a cross-sectional view taken on the vertical 
plane of line 3-3 of Figure 1, looking in the direction 
of the arrows. 

Figure 4 is an enlarged fragmentary detail cross-sec 
tional view illustrating the ratchet means. 

Figure 5 is a partial end elevation of the ratchet wrench. 
Figure 6 is a perspective view of the wrench shaft. 
Reference numeral 10 designates, in general, a worm 

driven ratchet wrench constructed in accordance with the 
teachings of the present invention. 
The Wrench 10 is seen to comprise a substantially an 

nular housing 12 having an enlarged, substantially hol 
low, elongated and tubular boss 14 integrally formed 
therewith and projecting laterally away therefrom. One 
side of the housing i2 is provided with a circular closure 
plate i6 which is constructed with a substantially cen 
trally positioned aperture 18 extending transversely there 
through. The closure plate 16 is preferably formed in 
tegrally with the housing 12. 
The hollow boss 14 is constructed with a pair of op 

posed, aligned, circular passages 20, 22 disposed at op 
posite ends thereof. An elongated substantially cylin 
drical Worm gear shaft 24, externally threaded at 26 along 
an interemdiate portion of its length is rotatably jour 
nalled in the passages 20 and 22. One end of the shaft 24 
is provided with an integrally formed radially extend 
ing flange 28 which terminates in an enlarged head 30 
having a tool receiving recess 32 formed therein and ex 
tending axially inwardly from the outer end thereof. 
The flange 28 bears against the adjacent end of the boss 
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14 to prevent longitudinal displacement of the shaft 24 
in one direction. The other end of the shaft 24 is con 
structed with a circumferential groove 34 which is 
adapted to receive therein a substantially U-shaped spring 
clip 36. The spring clip 36 bears against the other end 
of the boss 4 to prevent longitudinal movement of shaft 
therein in the other direction. The clip 36 also functions 
as means releasably securing the shaft 24 in the boss 14. 
An annular worm gear member 38 having externally 

positioned concave worm threads 40 extending circum 
ferentially thereof is disposed within the housing 12 with 
a side thereof engaging in juxtaposition the closure plate 
16. 
A cylindrical element 42 having a pair of reduced ends 

forming shoulders 44, 46 and an integrally formed sub 
stantially centrally positioned square wrench shaft 48 is 
disposed within the worm wheel 38 with the shoulder 46 
engaging within the aperture 18. 
The element 42 has a centrally positioned substantially 

U-shaped radially extending recess 50 formed therein 
which intersects an axial passage 52. The recess 50 com 
municates at its outer end with a circumferential cut off 
54 having a pair of arcuately shaped base surfaces 56, 58 
constructed on centers so that at the point of their inter 
section 60 the radial distance between this point and the 
inner surface of the member 38 is greater than the radial 
distance between the inner surface of the member 38 and 
any other point on either of the base surfaces 56, 58. 
An elongated substantially rectangular lever 61 having 

an ogive projection 62 at one of its ends and its other end 
bifurcated to provide arms 64, 66 is disposed within the 
recess 50 with the projection 62 engaging an inverted 
substantially U-shaped spring elements 58 with the arms of 
the latter resting on the base 50A of the recess. The lever 
61 is slotted at 70 to receive a key 72. As is seen in the 
drawings, the key 72 is positioned in the passage 52 and 
comprises a cylindrical shaft 74 having an end portion 76 
which is substantially rectangular in transverse cross-sec 
tion and an enlarged knurled head 78 at its other end. 
The rectangular portion 76 is received within the slot 70 
and has a notch 77 formed therein to receive the lower 
edge of the slot. 
An elongated cylindrical clutch pin 80 having an in 

termediate portion: 80A is disposed within the cut out 54 
with the reduced portion thereof extending transversely 
of the recess 50 and engaged between the arms 64 and 66. 
A side plate 82 having an aperture 84 is mounted on 

the shoulder 44, and the entire assembly is held in op 
erative position by the resilient split ring 88 mounted in 
the circumferential groove 90 formed in the housing 12. i. 

In operation, and with the lever 61 in the position 
shown in Figure 2, one end of a wrench handle or driv 
ing means (not shown) is inserted in recess 32 and the 
extension 48 is then inserted in the socket of the bolt or 
shaft (not shown) or other device which is to be operated 
upon. Rotation of the head 30 in the direction of the 
arrow will cause the member 38 to turn in a counter 
clockwise direction. This motion is effected by the lock 
ing action taken between the annular element and the 
cylindrical member 42 through the pin 80. However, 
upon rotation of the head 30 in the opposite direction the 
annular member 38 escapes past the pin 80 and the lock 
ing relation between the annular member and the cylin 
drical member is no longer present. 
When the lever 61 is turned to position the pin 80 cen 

trally of the recess 50 no locking action takes place and 
the annular member 38 is free to rotate in either direc 
tion relative to the cylindrical member 42. 
When the lever is moved to the right of center with 

respect to Figure 2, shaft 48 will be driven in the opposite 
direction when the head 30 is rotated in a direction op 
posite the arrow. 
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In this embodiment of the invention, the gear ratio 
may be changed as desired and a socket wrench 42 may 
be substituted for the wrench shaft 42. In this case, the 
shaft 48' is cylindrical and has a hexagonal recess 92 
formed therein. In all other respects the two are identi 
cal. 

If desired, the wrench may be made as a direct-drive 
non-ratchet wrench by omitting the ratchet elements and 
making the member 42 integral with the annular member 
38. 

Having described and illustrated one embodiment of 
this invention in detail, it will be understood that the same 
is offered merely by way of example, and that the inven 
tion is to be limited only by the scope of the appended 
claims. 
What is claimed is: 
1. A ratchet wrench comprising a housing, an annular 

Worm gear disposed in said housing, said worm gear hav 
ing exteriorly formed convex threads, a worm shaft 
mounted in said housing and meshing with said gear, a 
cylindrical member having an axial extension of reduced 
transverse cross-sectional area extending from one end 
thereof, said cylindrical member having a cut out in the 
side thereof, and means disposed within said cut out for 
locking said cylindrical member to turn with the rotation 
of said annular worm gear in one direction. 

2. A ratchet wrench as defined in claim 1, said means 
permitting said annular worm gear to rotate freely about 
said cylindrical member when said annular worm gear is 
turned in the opposite direction. 

3. A ratchet wrench comprising a substantially hollow 
cylindrical housing having a susbtantially hollow boss ex 
tending from the side thereof, a worm shaft journalled 
for rotation within said boss, an annular worm gear hav 
ing concave worm teeth being disposed within said hous 
ing and meshing with said worm shaft, a cylindrical mem 
ber disposed within said annular worm, gear, said cylin 
drical member having a wrench shaft projecting from a 
end thereof, said wrench shaft having a substantially 
square cross-sectional configuration, said cylindrical mem 
ber having a recess formed therein extending trans 
versely thereof, said cylindrical member having a cut 
out formed in its side, said cut out extending transversely 
of said recess and substantially parallel to the longitudinal 
axis of said cylindrical member, an inverted substantially 
U-shaped resilient member disposed within said recess 
with the arms of said resilient member engaging the base 
of said recess, said cylindrical member having an axial 
passage extending inwardly from the other end thereof 
and intersecting said recess, a lever disposed within said 
recess, said lever having an ogive end engaging against 
said resilient member, said lever having a bifurcated end 
oppositely disposed with respect to said one end, an elon 
gated cylindrical pin having a central portion of reduced 
diameter, said pin being positioned within said cut out 
portion with the reduced portion thereof engaged on op 
posite sides by the bifurcations, said lever having an elon 
gated substantially rectangular slot formed therein adja 

cent said ogive end, a key disposed within said passage, 
said key having a substantially rectangular end adapted 
to be received within said slot, and the other end of said 
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key having an enlarged head. 
4. A ratchet wrench as defined in claim 3, and said ex 

tension having a polygonal socket extending inwardly 
from the outer end thereof. 

5. A ratchet wrench as defined in claim 3, said hous 
ing having a closure plate fixedly secured thereto adjacent 
one of its ends, a second closure plate for the oppositely 
disposed end, said closure plates being disposed on op 
posite sides of said annular worm gear, a circumferential 
groove formed in said housing adjacent said second clo 
sure plate, and resilient clip means disposed within said 
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groove to detachably secure together the elements of said 
wrench. 

6. A ratchet wrench as defined in claim 3, said cut out 
out portion having the base thereof arcuately shaped and 
struck from a pair of spaced centers, said arcuate base 
intersecting on a line substantially parallel to the lon 
gitudinal axis of said cylindrical member at a point in 
termediate the ends of said cut out portion. 

7. A ratchet wrench comprising a substantially hollow 
cylindrical housing having a worm shaft journalled for 
rotation therein, a worm gear disposed within said hous 
ing and meshing with said worm shaft, a cylindrical mem 
ber disposed within said worm gear, said cylindrical mem 
ber having work engaging means integral therewith, said 
cylindrical member having a recess formed therein ex 
tending transversely thereof, said cylindrical member hav 
ing a cut out formed in its side, said cut out extending 
transversely of said recess and substantially parallel to 
the longitudinal axis of said cylindrical member, said 
cylindrical member having an axial passage extending 
inwardly from the other end thereof and intersecting said 
recess, a lever disposed within said recess, said lever hav 
ing a bifurcated end, an elongated cylindrical pin having 
a central portion of reduced diameter, said pin being posi 
tioned within said cut out portion with the reduced por 
tion thereof engaged on opposite sides by the bifurcations, 
said lever having an elongated substantially rectangular 
slot formed therein adjacent its other end, a key disposed 
within said passage, said key having a substantially rec 
tangular end adapted to be received within said slot, and 
the other end of said key having an enlarged head. 
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