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Filed Cef. 20, 1965, Ser. No. 498,982 
5 Ciaims. (C. 81-52.3) 

This invention relates to a portable fastener driving 
power tool and particularly to rotary impact tools. 
When using conventional tools to turn a nut onto a 

bolt, it normally is necessary for the bolt to be held or 
locked against turning. If the bolt is not locked rigidly 
to the work piece by an anchoring means, the bolt is 
frequently held against turning by a second Workman 
grasping the bolt head with a wrench located on the 
opposite side of the work piece from the operator driving 
the nut. In the latter case, each bolt-tightening opera 
tion requires the services of two workmen, one holding 
the power tool and the other one holding a wrench grasp 
ing the bolt head. 
The principal object of this invention is to provide a 

power tool which simultaneously holds a fastener against 
turning while tightening a nut on the fastener. 

Other important objects of this invention are: to pro 
vide a power tool containing a telescoping fastener hold 
ing member which retracts within the tool as a nut is 
tightened; to provide a power tool having a fastener hold 
ing member connected to the tool by a yieldable means 
which normally restrains the holding member against 
turning relative to the tool and which releases when 
the torque load on the member rises to a predetermined 
torque load; and to provide a power tool having a 
fastener holding member which can rotate relative to 
the tool when the torque load on the member reaches 
a predetermined torque load and which is adjustable to 
vary the torque load at which the fastener holding means 
is released to turn relative to the tool. 

In brief, the objects of this invention are attained in 
a tool including a tool casing, a drive means including 
a hollow drive shaft mounted in the casing, a hollow 
spindle mounted in the casing in axial alignment with 
the drive shaft for holding a wrench socket, means con 
tained in the casing connecting the drive shaft and the 
spindle for torque transmission therebetween, a fastener 
holding member extending axially through the hollow 
drive shaft in the hollow spindle with its front end pro 
jecting from the spindle and provided with locking Sur 
faces such as flats for engaging corresponding surfaces 
om a fastener to prevent the fastener from rotating, Said 
holding member being slidably mounted in the spindle 
to enable the retraction of said member rearwardly into 
the spindle, means urging the member forwardly to cause 
it to normally project from the spindle, and yieldable 
means connecting the holding member to said casing 
for restricting said member from turning relative to the 
casing when the torque load on the member is below a 
predetermined torque load. An adjustable means is pro 
vided for varying the predetermined torque load at which 
the holding member is released from the casing to turn 
relative to the tool casing. This adjustable means is 
arranged so that it can easily be adjusted from the 
exterior of the tool casing, without requiring any disas 
sembly of the tool casing. 
The invention is described in connection with the 

accompanying drawings wherein: 
FIG. 1 is an elevational view with portions being cut 

away and shown in section of a rotary impact tool form 
ing an embodiment of the subject invention; 

FIG. 2 is an enlarged section taken along the line 
2-2 of FIG. 1; 
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FIG. 3 is an enlarged section taken along the line 3-3 

of FIG. 1; 
FIG. 4 is an elevational view with portions cut away 

of a second embodiment of the power tool made in 
accordance with this invention; 

FIG. 5 is an enlarged section taken along the line 
5-5 of FIG. 4; 

FIG. 6 is an enlarged section taken along the line 
6-6 of FIG. 4; 

FIG. 7 is an elevational view, with portions cut away 
to show underlying sections, of a third embodiment of 
power tool having a motor mounted at right angles to 
the tool spindle; and 

FIG. 8 is a fragmentary section taken along line 
8-8 of FIG. 7. 
The impact tool 1 shown in FIG. 1 includes a con 

ventional tool casing 2 having a front nose 3 at its for 
ward end and a handle 4 at its rear end. The handle 4 
is shown with a conventional throttle or trigger 5 and 
an inlet fitting 6 adapted to be connected to an air line 
(not shown) for supplying fluid pressure to the tool 1. 
All of the foregoing structure is conventional in air 
powered portable tools. 
The casing 2 contains a conventional air motor 8 hav 

ing a hollow drive shaft 9. The tool further includes 
a hollow spindle 10 rotatively mounted in the casing nose 
3 and having a front end provided with flats 11 adapted 
to receive a conventional wrench socket 12. Normally, 
the front end 11 of the spindle 10 will have a square cross 
section for keying it in the rear end of the wrench 
socket 12. Instead of a square cross section, the spindle 
of some wrenches has a splined cross section. 
The drive shaft 9 is interconnected to the spindle 16 

by a conventional rotary impact tool mechanism 4 which 
includes a hammer 15 splined on the front end of the 
drive shaft 9 and an anvil 16 fixed on the rear end of 
the spindle 10. Since the particular form of impact mech 
anism 14 forms no part of this invention, it will not be 
specifically described. A detailed description of the im 
pact mechanism 14 is found in Patent No. 3, 174,559, 
issued to J. S. Vaughn on Mar. 23, 1965. 
The drive shaft 9 contains an axial bore 17. The im 

pact mechanism 14 contains an axial bore 18 which is 
axially aligned with an axial bore 19 provided in the 
spindle 10. An elongated fastener holding member or 
bar 20 is slidably mounted in the bores 17, 18 and 19 in 
the drive shaft, impact mechanism, and spindle, as shown 
in FIG. 1. The front end of the bar 20 is provided with 
a screwdriver tongue 21 adapted to fit in the kerf pro 
vided in the end of the stem of a bolt 22 for holding the 
bolt 22 against turning while the nut 23 is tightened on 
the bolt 22. The bar 20 is urged forwardly in the tool by 
a spring 24 which engages at its front end a split ring 25 
mounted on the bar 20. The rear end of the spring 24 en 
gages the end of a hollow sleeve 27 rotatably mounted 
in the rear end of the motor 8. 
The rear portion of the bar 20 is slidably received in 

the front end of the hollow sleeve 27 and is keyed therein 
by having a hexagonal cross Section engaging a corre 
sponding hexagonal bore provided in the front end of 
the hollow sleeve 27. The rear end of the hollow sleeve 
27 is fixed to a brake disc 28 located in a chamber 29 
disposed at the rear of the motor 8. A friction disc 36 
is pressed against the rear face of the brake disc 28 by a 
Belleville spring 31. The friction disc 30 is keyed to the 
tool casing 2 by a pin 32, thus preventing the friction 
disc 30 from rotating relative to the tool casing 2. 
The force exerted by the spring 31 against the friction 

disc 30 is varied by an adjusting screw 33 threaded into 
the rear end of the tool casing 2 and engaging the center 
of the spring 31. As a result, the spring force on the fric 
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tion disc 30 engaging the brake disc 28 can be varied by 
adjusting the screw 33 which, in turn, varies the force 
Jestraining the bar 20 against turning in the tool casing 2. 
As a nut 23 is turned on a fastener or bolt 22 and the 

stem of the bolt progressively extends deeper into the 
socket 12, the bar 26 can slide rearwardly in the tool by 
means of the sliding engagement between the rear end 
'of the bar 20 and the hollow sleeve 27. 

Operation 
In operating the tool 1, it is first manipulated to place 

the socket 12 over a nut 23 which has been previously 
started on a bolt 22 located in a work piece 35. At the 
same time the tongue 21 of the bar 20 is pressed against 
the front end of the bolt stem 22. Thereafter the tool 
trigger 5 is operated to start the motor 8, causing the 
impact tool to begin turning the socket 12. As the bolt 
22 begins to turn, a kerf in the bolt steam is brought into 
alignment with the tongue 21 which then drops into the 
kerf. Thereafter, as the nut 23 is run down on the bolt 
22, the bolt 22 is held against rotating by the bar 20 which 
restrains it by means of the yieldable brake composed 
of the brake disc 28, the friction disc 30 and the spring 
31 located at the rear of the tool casing 2. 

Ultimately, the run-down phase of the bolt turning 
operation comes to an end, and the nut 23 is tightened 
on the bolt 22 by a series of impact blows. As the torque 
load on the bolt-holding member 20 rises, it is arranged 
to rotate relative to the tool casing 2 by the slipping of 
the brake disc 28 at the rear end of the tool. In many 
cases, the member 20 will not slip because the bolt 22 is 
sufficiently tight in the work piece 35 for it to anchor itself 
without applying sufficient torque to the bar 20 to cause 
it to slip in the tool casing. As the nut 23 is run down 
and the bolt stem 22 projects progressively into the depth 
of the socket 12, the bar 20 is forced rearwardly in the 
tool casing. This rearward movement is provided by the 
bar 20 slipping and retracting into the hollow sleeve 27. 

Second embodiment-FIGS. 4 to 6 

The second embodiment 37, shown in FIGS. 4 to 6, 
is very similar to the first embodiment, with the excep 
tion that the second embodiment eliminates the use of 
the hollow sleeve 27 and keys the bar 20 directly to the 
brake disc 28 by a slidable joint which allows the bar 20 
to slide rearwardly through the brake disc 28 while being 
keyed to it, so that the brake disc 28 is able to restrain 
the bar 20 against turning relative to the tool casing. A 
spring 38 located rearwardly of the rear end of the bar 
20 urges the bar 20 forwardly in the tool. The spring 38 
is housed in a hollow pocket 39 provided in an adjust 
ing knob 40 threaded into the rear of the tool casing 
and used for adjusting the biasing force provided by the 
Belleville spring 3 engaging the friction disc 30. 

Third embodiment-FIGS. 7 and 8 
The third embodiment of impact wrench 42 shown in 

FIGS. 7 and 8 differs from the earlier embodiments by 
having the motor 8 mounted in the casing 2 at right 
angles to the impact mechanism 4. The motor 8 in 
cludes a bevel pinion 43 engaging a bevel gear 44 keyed 
on a hollow drive shaft 45. The drive shaft 45 drives the 
hammer 15 through a planetary gear reduction system 
46 which is conventional in the impact tool art. 
A hollow tube 47 is rotatably mounted in the impact 

mechanism 14 and carries the fastener holding bar 20 
which is keyed in the tube 47 and can telescope therein. 
A spring 48 is located in the tube 47 to bias the bar 20 
forwardly to a fully extended position. 
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The rear end of the tube 47 is locked to an extension 

shaft 49 extending rearwardly through the hollow shaft 
45. The rear end of the extension shaft 49 carries a de 
tent wheel 50 having several ball seats 5 spaced around 
its circumference. A detent ball 52 is urged by a spring 53 
into one of the ball seats to restrain the detent wheel 50 
from turning. The tension on the spring 53 is adjustable 
by means of a screw 54 threaded into the housing 2. Re 
straining the wheel 50 from turning also restrains the 
fastener holding bar 20, since the bar 28, tube 47, exten 
ision shaft 49 and wheel 50 are keyed or locked together 
against relative rotation. Varying the tension on the spring 
53 will vary the value of torque required to release the 
detent wheel 50 from the detent ball 52. 

Although a plurality of embodiments of the invention 
are illustrated and described in detail, it will be under 
stood that the invention is not limited simply to these 
embodiments, but contemplates other embodiments and 
variations which utilize the concepts and teachings of 
this invention. 

Having described our invention, we claim: 
1. A rotary power tool comprising: 
a tool casing: 
drive means including a hollow drive shaft mounted in 

said casing; 
a hollow spindle mounted in said casing in axial align 
ment with said drive shaft for holding a wrench 
socket; 

a mechanism contained in said casing interconnecting 
said drive shaft and said spindle for transmitting 
torque to said spindle; 

a fastener holding member extending axially through 
said hollow drive shaft and said hollow spindle; 

said member having its front end projecting from said 
spindle and provided with means for engaging a 
fastener to prevent the fastener from rotating rela 
tive to said member; 

said member being slidably mounted in said spindle to 
enable the retraction of said member rearwardly 
into said spindle; 

means urging said member forwardly to cause it to 
normally project from said spindle; and 

yieldable means connecting said member to said cas 
ing for restricting said member from turning rela 
tive to said casing when the torque load on said 
member is below a predetermined torque load. 

2. The rotary power tool of claim 1 wherein: 
said yieldable means includes a friction brake which 

allows said member to rotate relative to said casing 
when the torque load on said member rises to said 
predetermined torque load. 

3. The rotary power tool of claim 2 wherein: 
said yieldable means includes an adjustable means for 

varying the predetermined torque load at which said 
member is allowed to turn relative to the casing. 

4. The rotary power tool of claim 3 wherein: 
said adjustable means is arranged to be adjusted from 

the exterior of said casing. 
5. The rotary power tool of claim 4 wherein: 
said mechanism is an impact mechanism for delivering 

a series of rotary impacts to said spindle. 
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