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This invention relates to angle drives and more par 
ticularly to angle wrenches, ratchet wrenches, offset 
wrenches and the like. 

Heretofore, angle drives were constructed of many 
parts having a relative high mass and high power losses. 
In addition they were very expensive to assemble and 
maintain. ' 

It is the general object of the present invention to 
avoid and overcome the foregoing and other di?iculties of 
and objections to prior art practices by the provision of 
a simple angle drive having a small number of parts. 
Another object of the present invention is to provide 

a more e?icient angle drive utilizing smooth transfer of 
power and a reduction of mass at the work output end. 
These objects, and those other objects of the invention 
which will be apparent from the following description, 
are accomplished by providing a power-operated wrench 
including a drive motor and a supporting arm extending 
adjacent the drive motor. The supporting arm includes 
a follower aperture adjacent the drive motor anda spin 
dle aperture remote from the drive motor. An eccentric 
cam is operatively connected to the drive motor by suitable 
gearing or the like and cooperates with the follower aper 
ture to effect transverse reciprocal movement of the 
supporting arm. A spindle is disposed within the spindle 
aperture and surrounded by rollers or the like which co 
operate with the spindle and the walls of the spindle 
aperture to transform the transverse reciprocal movement 
of the supporting arm into rotary movement of the 
spindle. . I 

For a better understanding of the present invention 
reference should be had to the accompanying drawings, 

' wherein like numerals of reference indicate similar parts 
throughout the several views and wherein: 
FIGURE 1 is a perspective view illustrating an angle 

wrench representing one embodiment of the present in 
vention, 
FIGURE 2 is an elevational view illustrating in detail 

a cam driving means and a roller driving means shown 
in FIGURE 1, 
FIGURE 3 is a detailed view illustrating a roller in 

driving position, 
Although the principles of the present invention are 

broadly applicable to angle driving mechanisms in general, 
the present invention is particularly adapted for use in 
conjunction with powered wrenches and hence it has 
been so illustrated and will be so described. 
With speci?c reference to the form of the present in 

vention illustrated in the drawings,_ and referring par 
.ticularly to FIGURE 1, an angle wrench is indicated 
generally by the reference numeral 10. The angle wrench 
10 has a housing 12 and a drive motor 14. 'The drive 
motor 14 is disposed outside of the housing 12 and can 
be any of the types of well known motors such as an 
electric motor or an air motor. . 

Disposed inside the housing 12 in an arm means, such 
as the supporting arm 16. The arm 16 can be made up 
of any number of arm elements such as the three ele 
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ments 18, 20 and 22 shown in FIGURE 1. The motor ' 
ends of each of the elements 18, 20 and 22 are provided 
with U-shaped recesses 24, 26 and 28 in FIG. 1. In order 
to drive the arm 16 a cam and cam gear assembly 30 
is provided. - 
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' The cam and cam gear assembly 30 is disposed in 
the housing 12 and has a cam gear 32 which protrudes 
outside of the motor end of the housing 12. Extending 
from the center of the cam gear 32 is a cam 34 having a 
series of cam elements 36, 38 and 40 (FIGS. 1 and 2) 
one cam element for each of the arm elements 18, 20 
and 22. Each one of the cam elements 36, 38 and 40 
rests in the recesses 24, 26 and 28 of the arm elements 
18, 20 and 22. That is, the cam element 36 rests on 
the recess 24, the cam element 38 rests on the recess 
26 and the cam element 40 rests on the recess 28. Each 
of the cam elements 36, 38 and 40 are positioned to ex 
tend eccentrically of the center of the cam 34 as shown 
in FIGURE 2. 

It will be recognized by those skilled in the art that 
as the cam gear 32 rotates, the cam elements 36, 38 and 
40 will operate to transversely oscillate the arm elements 
18, 20 and 22. A drive gear 42 (FIG. 1) driven by the 
drive motor 14 and meshing with the cam gear 32 oper 
ates to rotate the cam gear 32. 
The front end of each of the arm elements 18, 20 and 

22 is provided with an aperture 48 which. apertures 48 
are constructed and arranged to receive a cylindrical spin 
dle 50 and surrounding driving rollers 52. The driving 
rollers 52 and the spindle 50 are free to rotate relative 
to one another. 
The portion 54 of the aperture 48 that contains the 

driving rollers 52, as shown in FIGURE 3, is constructed 
and arranged so that the distance between the‘ upper wall 
56 and the outer circumference 58 of the spindle 50, at 
its forward end 60, is larger than the diameter of the 
driving rollers 52, and at its back end 62, smaller than 
the driving rollers 52. It will thus be seen that as the 
arm elements 178, 20 and 22 oscillate up and down pivot 
ing around the spindle 50 and the driving rollers 52, when 
the arm elements 18, 20 and 22 move downward the 
driving rollers 52 will be wedged in the back end 62 of 
the recess 54 locking the arm elements and the spindle 
50 to cause the arm elements to rotate the spindle 50 
in a clockwise direction. ' 

Conversely as an arm element moves upward and 
pivots counter-clockwise around the driving rollers 52 
and the spindle 50, the forward end 60 of the aperture 
portion 54 will move toward the driving rollers 52 to free 
the rollers 52. It will further be understood by those 
skilled in the art that since the cam elements 36, 38 
and 40 are offset they can be constructed and arranged 
to have at least one arm element in driving relationship 
with the spindle 50 so that the spindle 50 is rotated at 
all times. Thus the oscillatory motion of the arm ele 
ments 18, 20 and 22 is converted to rotational motion 
to rotate the spindle 50. 

It will be recognized by those skilled in the art that 
the objects of the present invention have been achieved 
by providing a simple more e?‘icient angle drive having a 
small number of parts utilizing smooth transfer of power 
and a reduction of mass at the work output end. 
While in accordance with the patent statutes a pre 

ferred embodiment of the present invention has been illus 
trated and described in detail it is to be particularly 
understood that the invention is notlimited thereto or 
thereby. 

I claim: 
1. A power-operated wrench comprising: 
a drive motor; 
a supporting arm extending adjacent said drive motor 

and having a motor end adjacent said drive motor 
and a spindle end remote from said drive motor; 

said motor end including a follower aperture and said 
spindle end including a spindle aperture; 



wherein an eccentric cam is carried ‘by said cam shaft 
within said follower aperture for transforming the rotary 
movement of said gear into rotary movement of said 
spindle. 

a cam shaft operatively connected to said gear for 
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a‘ gear operatively connected to‘ said drive motor to be 
rotated by said drive motor; 

' a cam shaft operatively connected to said gear for ro 
tation therewith and extending into said follower 
aperture for transforming rotation of said gear 5 
into transverse reciprocal movement of said support 
ing arm; 

a spindle disposed within said spindle aperture; and 
a plurality of driving rollers disposed in said spindle 

aperture intermediate said spindle and the walls 
' of said spindle aperture for transforming the trans 
verse reciprocal movement of said supporting arm 
into rotary movement of said spindle. 

2. A power-operated wrench according to claim 1, 
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3. A power-operated wrench comprising: 
a drive motor; 
a plurality of supporting arms extending adjacent said 

drive motor, each of said supporting arms having a 
motor end adjacent said drive motor including a 
follower aperture and a spindle end remote from 
said drive motor including'a spindle aperture; 

a gear operatively connected to said drive motor to 
be rotated thereby; 
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rotation therewith and extending into said follower 
apertures; 

an eccentric cam means carried by said cam shaft with 
in said follower apertures for transforming rotation 
of said cam shaft into transverse reciprocal move 
ment of said supporting arms; 

a spindle disposed within said spindle apertures; and 
means disposed within said spindle aperture intermedi 

ate said spindle and the walls of said spindle aper 
tures for transforming the transverse reciprocal 
movement of said supporting arms into rotary move 
ment of said spindle. 

4. A power-operated wrench comprising: 
a drive motor; 
a plurality of supporting arms extending adjacent said 

drive motor, each of said supporting arms having a 
motor end adjacent said drive motor including a fol 
lower aperture and a spindle end remote from said 
drive motor including a spindle aperture; 

a gear operatively connected to said drive motor to 
be rotated thereby; 
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a cam shaft operatively connected to said gear for 
rotation therewith and extending into said follower 
apertures; ' 

a plurality of eccentric cams carried ‘by said cam shaft 
for rotation therewith, each of said eccentric cams 
being disposed in the follower aperture of one of 
said supporting arms for transforming the rotation 
of said gear into transverse reciprocal movement of 
said supporting arm; 

a spindle disposed within said spindle aperture; ‘and 
means disposed Within said spindle apertures inter 
mediate said spindle and the walls of said spindle 
apertures for transforming the transverse reciprocal 
movement of said supporting arms into'rotary move 
ment of said spindle. 

5. A power-operated wrench according to claim 4, 
wherein said means disposed within said spindle aper 
tures for transforming :tranverse movement of said sup 
porting arms into rotary movement of said spindle com 
prises a plurality of driving rollers disposed intermediate 
said spindle and the walls of said spindle apertures. 

6. A power-operated wrench according to claim 5, 
wherein said supporting arms extend longitudinally paral 
lel from said drive motor, and said motor apertures and 
said spindle taper-tures, respectively, are in aligned rela 
tionship. 

7. A power-operated wrench according to claim 5, 
wherein said eccentric cams are offset from each other 
such that one thereof rotates said spindle throughout the 
transverse reciprocal movement of said supporting arms. 
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