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ABSTRACT OF THE DISCLOSURE 
A hand tool comprising a tube interconnected to a 

shaft for relative reciprocation along‘v the rotation about 
the axis of the shaft. A tubular connectingimemberiis 
rotatable and reciprocable on» the shaft‘and cooperates 
with cam and shoulder surfaces on‘the tube and shaft, 
respectively, to rotate the tube-6 when the shaft-is rotated 
and to rotate the tube‘when a force is applied longitudi- ' 
nally of the shaft. 6 t 

This invention relates to hand tools and, more par 
ticularly, to a tool for ‘mining objects such as screws, 
other fasteners or the like. < ‘ i i ' 

Objects such as screws or bolts which have been in 
stalled for relatively long periods of time or under cer 
tain environmental conditions may become rusted,‘ cor 
roded or otherwise tightly engaged ‘and difficult to re 
move. Oftenit isiinecessaryito apply impactive force to 
the object to‘ overc‘ornethe initial ‘resistance to turning. 
Similarly, iti-is sometimes desirable to apply impactive 
force to such an object at the end of the installation oper 
ation in order to seat the object with adequate force to 
meet certain speci?cations. ‘ t i i i . 

Impactive tools operated by air or electricity have 
been provided. These tools are bulky, expensive, and are 
not adaptable for‘ use‘ apart for the application of im 
practive forces. The saparate power sources which con 
ventional tools of this kind requireitfurther limit their 
practical use.‘ 1‘ ~ - ~ 6 V 

Accordingly, it is the primary object of this invention 
to provide a ‘tool which may be used in the manner of 
an ordinary ‘screwdriver, wrench or‘ the. like, yet- which 
isialso ‘capable of imparting impactive turning forces to 
an object and in whatever direction may be‘desired. 

It is another important ‘object of -the~~invention to pro 
vide a simple, ‘inexpensive, ‘rugged and-completely port 
able tool capable-of ‘use ‘to impactivelyloosen‘ror tighten 
screws, nuts or the like. * i t e - i i 

It ‘is another very ‘important object of the instant in-‘ 
veniton to provide a‘. screwdriver-type tool which can 
safely remove‘ tight fasteners» such as screws without 
scarring or damaging the kerfedvheadt of the fastener. ‘ 
A ‘still ‘further ‘object of ‘the invention is to provide 

a tool constructed in a manner whereby the-components 
subject to theli greatestv 1stresses are‘ constructed in» a 
manner for best bearing the stresses. .- ~ 6 a e . 

Another object of the invention is to‘ providefa tool 
having components'which are locked to impart turning 
motion to an object when memo]. is rotated, .‘yet ‘which 
automatically ‘assume relative positions to ‘impart ‘turn 
ing in the direction ofwsaidtorque when an impactive 
force is applied tothe tool. i ~ ‘- ~ . r. .. 

A yet further object of this invention‘iis to ‘provide a 
tool of this‘kind which‘ is- extremely versatile and which 
may accommodate a variety of fastenersor~otherobjects 

tobeturned. l \‘ a-ii ‘1 9-‘ ‘J3; -. These‘ and other important objects of the present in 

vention ‘will be further explained or will become apparent 
from‘ the following description, claims and ‘drawing. 
“In‘the drawing.‘ ~ i ‘“ it ‘ ~ 

‘FIGURE -1 is a side elevational iviewiof an impact 
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tool constructed pursuant to the principles of this in 
vention, with a screwdriver head affixed to the tool; 

FIG. 2 is .a fragmentary view similar to FIG. 1 but. 
illustrating the relative positions of theicomponents when 
the tool is torqued in one direction on its longitudinal, 
axis; 
no.4 is a ‘view’ similar to FIG} but Hankering the . 

relative positions of the components when the tool is 
torqued in the opposite direction; . . . 

FIG. .5 is an enlarged, detailed,‘cross-sectional view‘ 
taken along ‘line 5--5 of FIG.- 2; and 

FIG.‘ 6 is a cross-sectional view‘taken along line 6-6. 
of FIG. 3. r . . . ‘ o 

A tool embodying the'principles of this inventionrls 
broadly designated 10 in the drawings and comprsies an 
elongated ‘shaft 12 extending in telescoped relationship‘ 
into the bore 14 of an elongated tube 16. An enlargement, 
18of bore 14 at one end of tube 16 receives a fastene 
20 for shaft 12. . _ . i .- . 

In the embodiment illustrated, fastener 20 comprises, 
a nut received in threaded relationship on one end of 
shaft 12. Fastener 20 cooperates with. a ‘washer 22 to 
limit relative rectilinear movement between shaft 12 and 
tube 16 by engagementiof washer 22 against the annular 
shouldert24 between enlargement 18 and bore 14. 
The outermost end of tube 16 is closed by aplug 

having a transversely polygonal projection 28 adapted to 
receive a screwdriver ‘30. orthe like as illustrated in 
FIG. 1.~In this respect, screwdriver 30 ‘may be provided 
with a socket end 32 adapted to be received overpro 
jection 28 as is conventional to permit selective in‘stalla: 
tion and removal-of any of a variety of objects to be 
driven by tool 10 through the plug or driver 26 as will 
be hereinafter explained. I . . 

A coil spring 34 is received in enlargement 18 inter-_ 
posed between plug 26 and fastener 20 for yieldably 
maintaining tube 16 and shaft 12 in the positions illus 
trated with washer 22 seated upon annular shoulder 24. 
The ‘opposite end of shaft 12 may be conveniently pro-. 
vided ~withaa handle 36‘ which is rigidly- secured tolshatf . 
12‘ to permit‘manual turning of the latter by, application 
of torque ‘to handle 36 in the usual manner. A collar 38 
surrounding shaft 12 adjacent the end of handle 36 is 
rigidly vsecured‘toshaft 12 ‘by scre’vvfthread means ‘40, 
and a fastener 41. 7 t’ ‘ ~ H p ‘ , ~. 

A tubular member 42 is“ ‘telescoped over shaftl12 and 
is both shiftable and rotatable on the latter. Member ‘42 
is interposed between the proximal ends: of collar 38‘ and 
tube 16. Member 42 is provided with a pair of shoulders 
44 and 46 at one end of the member as illustrated in‘ 
FIGS. 1,.and‘2 of the drawing. The shoulder ‘44 is on 
the opposite side of member 42‘from shoulder 46?and iden-‘ 
tical to‘ curvilinear cam surfaces 48 and 50 are‘interposed 
between (the shoulders 44 and ‘46. The ‘proximal end of 
tube 16 is provided with a‘ shoulder 52 disposedin op-V 
posed, facing relationship to shoulder ‘44, and a similar 
shoulder (not. shown) is disposedyin facing relationship" 
to shouder 46 of member 42. Similarly, tube 16 has 
curvilinear cam surfaces .54land 56 disposed in comple 
mental opposed relationship to cam surfaces 48 and 50 
respectively. .. ‘ . _ ‘ ‘ 

The ‘opposite end of member'42 is" constructed to be. 
a mirror image of the end thereof proximal to tube 16. 
Similarly, .theproximal end of collar 38 >.is_a mirror image 
of the end of “tube 16 previously‘described. ‘Thushcam 
surfaces‘ 581andn 60 on collar‘ 38»oppo'se‘ complemental 
identically curvedicarntsurfaces 62 and 64 respectively‘ 
on member. 42, and. a shoulder 66 on collar 38 opposes 
a shoulder 68 on member 42. A ‘similar shoulder 70 on‘ 
member 42 opposes a shoulder (not shown)‘j“on'collar 38 
as willtbei readily understood. ’ it I > ' v 

‘ Whereas the ends of itube>l6 and collar 38, respectively,“ 
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are shaped for complemental engagement with the corre 
sponding ends of member 42, tube 16 and collar 38 are 
spaced apart sufficiently to permit longitudinal shifting of 
member 42 into and out of engagement with the corre 
sponding cam and shoulder surfaces for a purpose to be 
hereinafter described. 

In operation, a screwdriver or similar unit is attached 
to projection 28 and the screwdriver is engaged on the 
object to be driven. Rotational torque may be applied 
to handle 36 as is conventional. Referring to FIG. 3, if 
torque is applied in the direction of the arrow 72, the 
engagement of cam surfaces 58 and 60 of collar 38 with 
the corresponding cam surfaces 62 and 64 of member 42 
causes the latter to shift longitudinally along the axis of 
shaft 12 and into engagement with the proximal end of 

‘ tube 16 as is illustrated. The interengagement of the curvi 
linear cam and shoulder surfaces of the embracing ends 
of member 42 and tube 16, lock the same together so 
that rotational forces in the direction of arrow 72 are 
imparted to tube 16 and consequently to the object to be 
turned. Tool 10 may thus be utilized in the manner of a 
conventional screwdriver. 
With the components in the positions illustrated in 

FIG. 3, however, the application of an axially directed 
force as is represented by the phantom arrow 74 shifts 
shaft 12 within bore 14 causing the facing cam surfaces 
58 and 62 and 60 and 64 respectively, to slide upon one 
another. This imparts relative rotation between tube 16 
and shaft 12 in the direction of arrow 72. Thus, assuming 
that a screw is being tightened by tool 10, the ?nal turn 
ing of the screw may be effected by a blow applied axial 
ly of shaft 12 upon handle 36. Thus, the ?nal turning of 
the screw may be accomplished impactively to assure a 
?rm seating of the screw. 

Conversely, and referring now to FIG. 4, the applica 
tion of a rotational torque in the direction of the arrow 
76 automatically causes a shifting of member 42 longi 
tudinally along shaft 12 toward handle 36 under the in 
?uence of the sliding of the opposed cam surfaces 48 and 
54 and 50 and 56, respectively. This brings the opposite 
end of member 42 into locked and embracing relation 
ship to the proximal end of collar 38 as is illustrated in 
FIG. 4. It will be noted that the opposed shoulders of tube 
16 and the corresponding end of member 42, are now in 
position so that a force applied axially of shaft 12 will 
impart a rotative force to tube 16. This time, however, 
the relative rotation of tube 16 is in the direction of the 
arrow 76. Thus, tool 10 may be utilized for loosening a 
screw through the application of an impactive force to 
handle 36. The relative rotation of tube 16 which is im 
parted to the screw will also be impactive and have a 
tendency to readily loosen rust, corrosion or other forces 
tending to resist removal of the screw. 

It should also be pointed out that the use of tool 10 
will minimize scarring or other injury to the head of the 
screw or other fastener since the rotative forces imparted 
by tool 10 may also be accompanied by longitudinal 
forces tending to hold the tool against the screw. Thus, the 
tool cannot slip away from the kerf or head of the fas 
tener which is the primary cause of damage occasioned 
by attempts to remove a “frozen” screw or the like. 

It will be apparent to those skilled in the art that the 
principles of this invention to impactively apply a rota 
tive force for turning an object could be accomplished by 
the member 42 having only one end con?gured as illus 
trated to complementally engage tube 16. In that event 
member 42 could be rigid to shaft 12 and collar 38 could 
be eliminated. Consequently, the relative rotation of tube 
16 with respect to shaft 12 derived by an impactive force 
on handle 36 would be in one direction only, rather 
than in the direction of the application of torque to shaft 
12 as is possible in the embodiment illustrated. Manifest 
ly, the direction of such relative rotation would depend 
upon the con?guration of the interengaging cam surfaces 
and shoulders as will be apparent. 
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4 
While tool 10 has been described primarily for use 

as a screwdriver, and it is apparent that a wide variety of 
screwdriver bits may be utilized therewith, it is also con 
templated that any of a number of objects could be ad 
vantageously turned by tool 10. Accordingly, convention 
al socket wrenches of any size or shape might be affixed 
to projection 28 whereupon the installation or removal 
of nuts could be accomplished by rotation of handle 36 
and by an impact directed longitudinally of shaft 12 on 
handle 36. Further, plug 26 could be eliminated and the 
outermost end of tube 16 shaped for engaging an object 
to be driven as will be understood by those skilled in the 
art. 
The yieldable means such as spring 34 at the end of 

shaft 12 serves to maintain the proper spacing between 
the proximal ends of tube 16 and collar 38 which is slight 
ly greater than the length of member 42. Spring 34, how 
ever, yields upon relative rectilinear shifting of the ele 
ments 12 and 16 for transmission of the impactive rota 
tional force on tube 16 as has heretofore been explained. 

Having thus described the invention, what is claimed 
as new and desired to be secured by Letters Patent is: 

1. In a tool for turning an object: 
a pair of elongated elements having their longitudinal 

axes in alignment and each element having a cam 

surface; 
means interconnecting the elements for relative rota 

tion about said axes and relative rectilinear recipro 
cation along said axes; and 

transmission means between the elements having struc 
ture for imparting rotative movement to one of the 
elements upon rectilinear movement of the other 
elements in one direction or upon rotation of said 
other element, 

said transmission means including a member shiftable 
along a predetermined path of travel and having 
opposed cam surfaces, 

each of the cam surfaces on said elements being engage 
able with and complemental to a corresponding cam 
surface on the member, 

said member being operable upon said rectilinear move 
ment of the other element for rotating the one ele 
ment in one direction when the member is at one 
end of its path of travel and in the opposite direction 
when the member is at the opposite end of its path 
of travel. 

2. The invention of claim 1, wherein said member is 
rotatable and reciprocable on said other element. 

3. The invention of claim 2, wherein is provided a 
?rst pair of opposed shoulders, one on the member and 
one on said one element, and a second pair of shoulders, 
one on the member and one on said other element, the 
?rst pair being disposed for interengagement to impart 
rotation in one direction and the other pair being dis 
posed ‘for interengagement to impart rotation in the op 
posite direction. 

4. A tool for rotating objects, comprising: 
an elongated shaft; 
a tube telescoped over one end of the shaft, said shaft 

being shiftable along and rotatable about the longi 
tudinal axis of the tube; 

a driver carried by the tube and adapted to drivingly 
engage said object to be rotated; 

?rst cam means on the shaft; 
second cam means on the tube; 
a cam member interposed between said ?rst and second 
cam means; and 

interengageable shoulder means between the member 
and the shaft and between the member and the tube, 
said cam member having a pair of oppositely inclined 
surfaces, said surfaces being disposed to cooperate 
with said ?rst and second cam means upon the appli 
cation of a rotational torque to said shaft to align one 
of said surfaces with a corresponding cam means 
whereby a longitudinal force on the other end of 
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said shaft rotates said tube and driver in the direc 
tion of said torque. 

5. The invention of claim ‘4 wherein said shaft is shift 
ably mounted for reciprocation along a predetermined 
path of travel parallel to the longitudinal axis of the 
tube, and wherein is included resilient means between the 5 
tube and the shaft for yieldably biasing the latter toward 
one end of its shiftable path of travel. 

6. The invention of claim 4, wherein said member is 
rotatably and reciprocably carried by the shaft in sur 
rounding relationship thereto. 

‘7. The invention of claim 6, wherein is provided a collar 
on the shaft, the cam means and the shoulder means of 
the shaft being on the collar, said member being tubular 
and interposed between the collar and the tube. 
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