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2,836,272 
MPACT CLUTCH 
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18 Ciaimas. - (Cl. 1492—30,5) 

This invention relates to improvements in power op 
erated tools of the type having an impact clutch mecha 
nism. More particularly, the invention relates to a novel 
and improved cam means for effecting clutching and de 
clutching of the hammer and anvil members of such an 
impact cutch mechanism and to other novel and im 
proved structural features thereof. 

In one type of impact tool, such as used for setting or 
removing nuts and bolts, a pair of relatively rotatable 
hammer and anvil members are provided which are op 
eratively connectible through impact or clutch elements. 
Suitable actuating means is also provided for effecting 
repeated clutching and declutching of the hammer and 
anvil members whereby successive rotational hammer 
blows are imparted to the anvil member for tighten 
ing or loosening a nut or bolt. For example, in W. G. 
Mitchell Patent No. 2,585,486 the clutch elements for 
interconnecting the hammer and anvil members are in 
the form of axially movable impact rods carried by the 
hammer and adapted to be disengaged from the anvil 
member through the action of a rotatably driven cam 
element and a cooperating axially movable cam element 
Supporting the impact rods. In my copending applica 
tion Serial No. 249,546, filed October 3, 1951, a modi 
fication of the cam means is shown wherein the respec 
tive cam elements are operatively interconnected by a 
plurality of can balls. 
The present invention involves a unique and highly 

advantageous cam means for use in an impact clutch 
mechanism of the above-inentioned general type. I have 
found that a commercially available anti-friction ball 
bearing unit having concentric inner and outer races with 
a plurality of ball elements therebetween can be mounted 
in a novel and unique manner, as hereinafter described, 
to function as a cam means with highly effective results. 
The necessity for specially constructed and costly cam 
elements with carefully designed cam surfaces is com 
pletely eliminated thereby resulting in an extremely 
simple and durable mechanism which can be manufac 
tured by simple and relatively inexpensive production 
techniques and which can be replaced in service, if neces 
sary, at a minimum cost. 

Accordingly, a primary object of the present invention 
is to provide in an impact clutch mechanism a novel and 
improved actuating means for effecting clutching and 
declutching of the mechanism. 
A further object of the invention is to provide an im 

pact clutch unit having novel and improved can means 
for actuating the mechanism. 
Another object of the invention is to provide a novel 

and improved impact clutch mechanism having a simple 
and inexpensive cam means for actuating the same which 
is characterized by a high degree of durability and stability 
of performance and which lends itself to simple and low 
cost production methods. 

Still another object of the invention is to provide a 
unique and highly advantageous impact clutch mechanism 

O 

?5 

20 

25 

30 

35 

40 

4 5 

55 

60 

70 

2 
comprising, as part of the cam actuating means thereof, 
a commercially available anti-friction ball bearing unit. 
An additional object of the invention is to provide, in 

an impact clutch unit of the type having relatively rotat 
able hammer and anvil members with clutch elements in 
terconnecting the same, novel and improved means for 
retaining the clutch elements in assembled relation with 
the hammer. 
A still further object of the invention is to provide, 

in an impact clutch mechanism having a rotatably mounted 
hammer, novel means for axially moving the hammer and 
distributing the forces imposed thereon during such axial 
InoVernet. 

Other objects and advantages of the invention will 
become apparent from the subsequent detailed description 
taken in conjunction with the accompanying drawings 
wherein: 

Fig. 1 is a longitudinal sectional view, with portions 
thereof in elevation, of an impact tool comprising one 
specific embodiment of the invention and showing the 
impact clutch mechanism in fully clutched position; 

Fig. 2 is a fragmentary longitudinal sectional view 
taken along the line 2-2 of Fig. 1 with portions of the 
structure being shown in elevation; 

Fig. 3 is a transverse sectional view taken along the 
line 3-3 of Fig. 1; 

Fig. 4 is a view similar to Fig. 1 but showing the im 
pact clutch mechanism in its opposite operating position 
at the instant of declutching; 

Fig. 5 is a transverse sectional view taken along the 
line 5-5 of Fig. 1; 

Fig. 6 is a transverse sectional view taken along the 
line 6-6 of Fig. 1; • 

Fig. 7 is a transverse sectional view taken along the 
line 7-7 of Fig. 1 with a portion of the structure broken 
way to show the bearing arrangement; 
Fig. 8 is a fragmentary side elevational view of a modi 

fied form of the device having different clutch or impact 
means interconnecting the hammer and anvil members; 

Fig. 9 is a fragmentary side elevational view of another 
modification of the device having a differently shaped 
hammer and a slightly different means for holding the 
impact elements in assembled relation with the hammer; 
and 

Fig. 10 is a fragmentary sectional view of still another 
modification of the means for holding the impact elements 
in assembled relation with the hammer. 

Referring first to Figs. 1 to 7 of the drawings, the im 
pact tool illustrated therein comprises a two-part casing 
or housing including a forward section 11 containing the 
impact mechanism and the drive gearing and a rear 
section or field case i2 containing an electric motor (not 
shown). The two housing sections are detachably con 
nected by a plurality of screws 13. A hollow handle 
grip 14 having a depressible operating trigger 15 extends 
from the casing section 2 for manipulating the tool and 
starting and stopping the motor. A shiftable plunger 16 
is also mounted on the handle 4 for effecting reversal of 
the tool. The details of the reversing switch mechanism 
contained within the handle grip 14 form no part of the 
present invention, reference being made to my copending 
application Serial No. 475,502, filed December 15, 1954 
for a more complete description of this portion of the 
device. 
As seen in Figs. 1 and 4, the electric motor of the tool 

has an armature shaft 17 which is journaled at its forward 
end in a ball bearing unit 18 supported in a center plate 
19 carried by the rear casing section 12. Rotary motion 
of the electric motor contained in the housing section 12 
is transmitted to the impact unit within the forward hous 
ing section 11 by means of a planetary gear train. Thus, 
the forward extremity of the armature shaft 17 is shaped 



to provide an integral pinion gear 21 which is meshed 
with a pair of diametrically opposed planetary gears 22 
mounted for rotation on short shafts 23 extending rear 
wardly from a spider member or countershaft 24. The 
spider member 24 is mounted by means of a bore por 
tion 26 on the rear end of a drive shaft 27 and is rigidly 
connected for rotation therewith, as by means of a trans 
verse pin-28. The spider 24 is also provided with a pair 
of rearwardly extending curved extensions 29 (Figs. 3 and 
4), which are spaced apart in diametrically opposed rela 
tion on opposite sides of the armature shaft 7 and the 
pinion 21. These curved extensions 29 are received with 
in a combination thrust and radial ball bearing unit 31 
for journaling the rearward end of the spider, the bearing 

. unit 31 also being supported in the center plate 19. The 
planetary gears 22 are also meshed with an internal ring 
gear 32 which is secured in and projects somewhat beyond 
the forward end of the rear housing section 12. 
The drive shaft 27 comprises the main supporting 

member for the impact unit and extends forwardly with 
in the casing section 11 and is received at its forward 
end within an axial bore 33 of an impact spindle or 
anvil 34 having a square end section 36 disposed exte 
riorly of the housing section 1 for mounting and driving 
a nut or bolt engaging socket (not shown) in the usual 
manner. The anvil 34 is rotatable within a bushing 37 
mounted in the forward end or nose portion 38 of the 
housing section il. A rotatable generally cup-shaped 
hammer member 39 is mounted on the drive shaft 27 
rearwardly of the anvil 34 for free and independent ro 
tative movement relative to the anvil. The rearward 
end portion of the hammer 39 has an axially extending 
counterbore 41 having mounted therein a radial bearing 
of an elongated type which in this case comprises a cage 
42 containing a plurality of needle or roller bearing ele 
ments 43 engaging the shaft 27. 
The hammer 39 is provided with a pair of parallel 

longitudinally extending bores or openings 44 on diamet 
rically opposite sides of the shaft 27, and a pair of 
clutch elements or jaws in the form of impact rods. 46 

- are disposed with a slightly loose fit in the bores 44 so 
as to permit removal and replacement of the rods. The 
hammer 39, although cup-shaped with a central recess 
47, has a solid rugged construction and is shaped to pro 
vide a mass having the desired inertia and operating char 
acteristics. In this particular instance, the external con 
tour of the hammer 39 is hexagonal (as seen in Figs. 5 
and 6) in order to reduce the total mass-and-inertia of 
the hammer. The lower or forward ends of the impact 
rods 46 project beyond the forward end of the hammer 
39, as seen in Fig. 1, when the unit is in impacting posi 
tion and the ends of the rods 46 thus extend into en 
gagement with arcuately formed abutment surfaces 43 
(Fig. 5) which are formed in radially extending flange 
portions 49 on the anvil. 34. As will be explained in 
detail hereinafter, the impact rods 46 rotate with the 
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stricted and discontinuous contact area against which the 
end of the spring 56 could seat so that the annular collar 
54 is desirable with this form of hammer in order to 

5 
provide an adequate seat and retainer for the forward 
end of the spring 56. The upper or rear end of the com 
pression spring 56 seats against the peripheral flange 
portion 57 of a generally Cup-shaped spring plate 58 hav 
ing a central aperture 59 through which the shaft 27 

() 
extends, and a ball thrust bearing unit 61 is interposed 
between the spring plate 58 and the forward axial end 
cf the spider 24 for receiving the thrust of the spring. - 
As will hereinafter appear in connection with the de 

i scription of the operation of the tool, the hammer 39 
carrying the impact rods 46 is shiftable rearwardly along 
the shaft 27 and against the force of the spring 56 in 
response to a predetermined torque resistance tending to 
prevent rotation of the anvil. 34. The rotary driving 
connection between the shaft 27 and the hammer 39 and 
also the actuating means for shifting the hammer 39 
axially and rearwardly along the shaft 27 are both pro 
vided by means of a unique can arrangement including 
a driving cam means connected to the shaft 27 and a 
complementary driven cam means connected to the ham 
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mer 39. - 

The driving cam means comprises, a commercially 
available anti-friction ball bearing unit designated gen 
erally at 62 and having a pair of concentric annular 
inner and outer races 63 and 64 with a plurality of balls 
66 disposed therebetween in the usual manner. The 
inner bearing race 63 has a rigid press-fit on a cam bush 
ing 67 having an angular bore 68 for mounting the bush 
ing on the drive shaft 27, the bushing 67 being keyed 
to the shaft 27, as by a pin 69, for rotation therewith. 
By reason of the langularly disposed or off-center bore 
68, it will be seen that the bushing 67 and the bearing 
unit 62 are thereby mounted so that the axis of rotation. 
of the races 63 and 64 intersects and is at an angle to 
the axis of the shaft 27. Consequently, upon rotation 
of the drive shaft 27 it will be understood that a wobble 
novement about the axis of the shaft 27 is imparted to 
the can bearing unit 62 by reason of the rotary driving 
connection from the shaft 27 to the bushing 67 and to 
the inner race 63, and at the same time the unit 62 and 
its supporting bushing 67 are restrained against bodily 
axial movement relative to the shaft 27 by reason of 
the key or pin 69. A cooperating driven cam means 
or lifter member is provided in the form of an annular 
member 71 received within the hammer recess 47 at the 
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hammer. 39 and are adapted to drive and strike the anvil 
34 at the abutments 48 to cause rotation of the anvil. 

. Of course, in the opposite direction of rotation of the 
tool, the impact rods 46 will engage and strike a similar 
pair of arcuate abutment surfaces 51 provided at the 
opposite sides of the radial flanges 49. . . . . 
The upper or rear ends of the impact rods 46 have 

enlarged head portions 52 which are received in recesses 
in an annular shoulder portion 53 at the rearward end 
of the hammer 39. A collar 54 is mounted around the 
rear end of the hammer 39 and seats against the shoul 
der 53 in overlying relation with the head portions 52 
of the impact rods 46. A relatively strong compression 
spring 56 encircles the collar 54 and seats thereon so 
that the spring is retained in operating engagement with 
the rear end of the hammer and also serves to retain 
the impact rods 46 in assembled relation with the hammer 
39. As seen in Figs. 5, 6, and 7, the hexagonal external 
shape of the hammer 39 provides only a relatively re 
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base thereof and rigidly connected to the hammer for 
rotation therewith by means of a key or pin 72. The 
cam member 7i has an enlarged central aperture 73 
through which the drive shaft. 27 extends for axial move 
ment of the member 7 relative to the shaft 27, and the 
forward axial end of the cam member 71 has a flat cam 
surface 74 disposed diagonally at an angle to the axis 
of the shaft. 27 and complementing the angular relation 
between the cam bearing means 62 and the shaft. 27 so 
that the axial edge portions of the races 63 and 64 are 
adapted to engage and seat against the inclined cam 
surface 74 for coaction therewith in the manner to be 
described below. ? 
When a nut or bolt is to be tightened, the operator 

first places the socket (not shown) carried on the square 
end portion 36 of the anvil over the nut or bolt head 

70 
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and then depresses the trigger 15 to complete the elec 
tric circuit and initiate operation of the motor of the 
tool. As the armature siraft 7 rotates, the pinion 21 
en its forward end rotates the planetary gears 22 caus 
ing the latter to move bodily around the inner periphery 
of the ring gear 32 and thus causing rotation of the spider 
or countershaft 24 and the drive shaft 27 connected 
theretc. This driving torque is further transmitted to . 
the hammer 39 and the impact rods 46 through cann, 
bushing 67 and driving contact between the axial edges 
of the races 63 and 64 of the driving cam means 62 
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and the inclined cam surface 74 of the cam or lifter 
member 71. In this connection, it will readily be under 
stood from Figs. 1 and 2 tilat the acticn of the spring 
56 urges the hammer 39 and the cam member 71 keyed 
thereto into tight frictional engagement with the bearing 
races 63 and 64. Consequently, driving torque is trans 
mitted directly from the rotatably driven inner race 63 
to the cam surface 74 in tight spring-pressed frictional 
engagement therewith, and such driving torque is also 
transmitted, as a result of axial spring pressure, from 
the inner race 63 through the ball elements 56 and the 
outer race 64 to the cam surface 74 so that the bearing 
unit 62 and the cam member 7 rotate as a unit with the 
hammer 39 in response to rotation of the drive shaft 27. 
At the outset of the tightening operation, the hammer 

39 is maintained in fully projected position with the rod 
ends in engagement with the abutment surfaces 48 of the 
anvil 34, as shown in Fig. 1, so as to rotate the anvil 34 
and the socket mounted thereon and thereby tighten the 
nut or bolt. 
running, the impact rods 46 remain in constant driving 
engagement with the anvil 34, and the angularly related 
cam means 62 and 71 remain in fully engaged comple 
mentary positions. However, when the nut or bolt ap 
proaches tightened position and resistance to rotation be 
comes sufficient to overcome the driving torque of the 
tool motor and the expansive force of the spring 56, 
then the unitary rotation of the anvil 34, the hammer 39, 
and the cam member 7 is arrested. At the same time, 
the drive shaft 27, the cam bushing 67, and the inner 
bearing race 63 continue to rotate under the driving 
force of the motor and, as a result, a rocking or wobble 
motion is imparted to the entire bearing unit 62 whereby 
the rearward most portion of the angularly disposed bear 
ing 62 is rotated in the direction of the forwardmost por 
tion of the inclined cam surface 74. As will be most 
evident from Fig. 4, the effect of this combined rotary 
and wobbling movement of the axially fixed cam means 
62 is to cause rearward axial displacement or shifting of 
the cam member 71 and the hammer 39 keyed thereto 
as the edge of the outer bearing race 64 rocks along the 
inclined cam surface 74 to the Fig. 4 position of the 
mechanism. During this rearward camming action only 
the inner bearing race 63 undergoes rotative movement 
relative to the cam 71 and the hammer 39 while the outer 
bearing race 64 simply undergoes a wobbling or rocking 
action to a more or less reversely inclined position rela 
tive to the temporarily non-rotating cam member 71. 
Since the hammer 39 carries and supports the impact rods 
46 in unitary relation in the presently illustrated embodi 
ment of the invention, these hammer rods are thus dis 
engaged from the abutment surfaces 48 of the anvil. 34. 
In Fig. 4 the rods 46 are shown at the instant of dis 
engagement from the anvil. 34. During this rearward 
shifting movement of the hammer 39, the needle bearing 
42-43 likewise shifts axially along the drive shaft 27 so 
that continuous bearing support is provided in all posi 
tions of the hammer along the shaft 27. 

In the Fig. 4 position of the impact mechanism, the 
hammer rods 46 are declutched or out of driving engage 
ment with the anvil 34 and hence the hammer 39 is free 
to rotate under the driving torque of the motor. Con 
sequently, the hammer 39 now resumes rotation in a 
tightening direction and the hammer rods pass over the 
marrow lands on the anvil fanges 49 between the arcu 
ate abutment surfaces 48 and 51, and are projected forci 
bly under the influence of the spring 56 back into the 
path of the abutments 48 so as to impact against these 
abutment surfaces upon continued rotation. From the 
time that driving engagement is broken off, as above de 
scribed, until the hammer rods 46 impact against the 
abutment surfaces 48, the drive shaft 27 accelerates under 
the driving force of the motor at an increasing rate so 

As long as the nut or bolt is relatively free 
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34 with considerable force which is of substantial magni 
tude by reason of the solid massive construction of the 
hammer 39. Moreover, when, the mechanism is in the 
Fig. 4 declutched position, the coacting inclined cam sur 
faces of the cam means 62 and 7i are then oppositely 
inclined so as to have substantially a single point of 
engagement. Consequently, as the hammer 39 and its 
impact rods 46 rotate toward impacting engagement with 
the anvil. 34, the spring 56 acting on the retainer collar 
54 forces the hammer 39 and the cam member 7i axially 
and forwardly thereby coacting with the edge of the 
outer race 64 and causing accelerated rotation of the 
outer bearing race 64 relative to the inner race 63. As 
a result, the hammer 39 and the cam member 71 are 
caused to accelerate ahead of the drive shaft 27 so that 
the impact rods 46 strike the spindle 34 with an increased 
impacting force and at a rate of rotation over and above 
that of the drive shaft 27. The relative rotative move 
ment of the outer race 64 with respect to the inner race 
63 is made possible by the balls 66 so that there is a 
highly effective spring-actuated return of the hammer to 
impacting position with very low friction loss. After 
impact which causes further limited rotational tightening 
movement of the anvil 34, the impact rods 46 are again 
withdrawn as above described and are again rotated rela 
tive to the anvil 34 aid again are ultimately moved into 
forceful impacting engagement with the abutment sur 
faces 48. Thus, the impact reds 46 may strike the anvil 
34 two impacting blows for each revolution of the ham 
mer 39 and these blows are repeated until the work has 
been tightened to the desired extent. 
When it is desired to utilize the tool for the purpose 

of loosening a nut or bolt, the operator may shift the 
reversing plunger or button 6 to its opposite position 
and the electric motor of the tool will thus operate in 
the reverse direction thereby driving the shaft 27 in the 
reverse direction. Since the work is in a tightened condi 
tion, the impact rods 46 will immediately commence im 
parting repeated impacting blows against the anvil 34 
until the resistance to rotation offered by the work is 
less than the driving torque of the cam bushing 67 at 
which point the impacting blows cease and the impact 
rods 46 remain in constant engagement with the impact 
spindle or anvil 34 for freely driving the latter. The 
tool may then be allowed to rotate the work until it is 
entirely detached or loosened. Of course, it will be un 
derstood that during the impacting period of reverse 
operation the cam action is the same as described above. 
From a practical viewpoint, an important operating 

characteristic of the device results from the fact that the 
impact rods 46 are loosely received within the hammer 
bores 44 to permit the rods to be replaced readily when 
necessary. As a result of this relatively loose fit, the 
rods 46 are free to rotate within the hammer bores 44, 
and I have found that under the influence of repeated 
impacting blows of the rcds 36 against the abutment sur 
faces of the anvil 34, the rods 46 are in fact rotated by 
slight increments. Presumably, such relative rotation of 
the rods 46 in the hammer 39 is due to the slight off 
center or eccentric application of impacting force during 
forceful enagement of the ends of the rods 45 with the 
anvil abutment surfaces. At any rate, because of the 
fact that the rods 46 are rotated slightly during repeated 
impact blows it will be apparent that different circum 
ferential portions of the lower or blow-delivering ends 
of the rods 46 are presented for engagement with the 
anvil abutment surfaces during continued operation of 
the tool. Consequently, the wear on the impacted areas 
of the rods 46 is distributed substantially uniformly and 
the rods have a long operable life. 
Another operating characteristic which contributes to 

the durability of the tool is found in the uniform wear 
ing action between the coacting edges of the bearing races 

that the impact rods 46 strike the abutments on the anvil 75 63 and 64 and the inclined cam surface 74. Just prior to 
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impact of the rods 46 with the anvil. 34, the rotating 
outer race 64 is accelerating ahead of the inner race 63 
as described above. However, at the instant of impact 
the inertia of the rotating outer race 64 causes it to 
rotate slightly relative to the hammer 39 and the cam 
surface. 74. Consequently, by repeated rotational in 
crements the race 64 engages the surface. 74 at new posi 
tions so as to distribute the wear uniformly on the parts, 
particularly on the race 64. 

By reason of the angular mounting of the can means 
62 and 7; it will be seen that the camming forces imparted 
to the clutch mechanism particiariy during declutching 
operation are non-symmetrica or off-center with respect 
to the axis of the drive shaft 27. Consequently, the radial 
bearing support provided for the shaft 27 by the needle 
bearing 42-43 immediately adjacent the cam 
quite important in the present invention in order to direct 
the forces resulting from operaticin of the can macha 
nism so as to maintain the hammer and anvi in axially 
aligned relation on the shaft 27. Although one may 
use any suitable type of radial bearing providing an elon 
gated bearing contact with the shaft 27 or the equivalent 
thereof together with axial movability relative to the 
shaft 27, have found that the needle bearing construc 
tion 42-43 is well adapted to meet these requirements 
because of the increased bearing surface which is pro 

S 

vided between the plurality of elongated bearing rollers 
In additio, s 43 and the coacting portion of the shaft 27. 

as hereinbefore mentioned; the entire bearing assembly 
42-43 must be axially slidable along the shaft 27 to ac 
commodate bodily movement cf the hammer 39 during 
declutching of the impact mechanism. 
The utilization of the conventional anti-friction ball 

i trealins is ' 
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bearing unit 62 as a driving cam means in the manner 
hereinabove described affords a number of very inportant 
advantages. in the first place, the entire carn arrange:nent 
including the bushing 67, the ball bearing unit 62, and 
the cam member or lifter element 75 are relatively in 
expensive as compared with the more corventional can 
devices used in impact clutch mechanisms. 
special can cutting machinery and the necessity of close 
control during the formaticn of cam surfaces are corn 
pletely eliminated with obvious savings in manufacturing 
cost. Moreover, the assembly of the device is extremely 
simple so that the entire mechanism is readily adapted for 
low cost high speed production techniques. -- 

have also found that the operating characteristics of 
the tool containing the above-described cam mechanisin 
are eXtremely advantagecus. Due to the fact that the 
driving can means 62 has relatively rotatable portions 
with anti-friction bearing elements therebetween, the ener 
gy loss through friction during operation of the cam 
means is reduced to a minimum and also, tie accelerated 
rotary movement of the hammer just prior to each im 
pacting blicw is enhanced substantially thereby permitting 
a more forceful and effective spring-pressed return of the 
hammer rods into impacting engagement with the anvil. 
Because of the very simplicity of the can construction 
and the complete elimination of carefully contoured can 
surfaces, the device is extremely durable, has a long oper 
ating life, and is characterized by an exceptionally stable 
and uniform operation. 

Reference is now made to Figs. 8, 9, and 10 of the 
drawings wherein several. mcdifications of the structure 
are shown. In Fig. 8, a modified inpact means is illus 
trated. The anvil member, designated at 76, is provided 
in this case with a plurality of axially extending teeth Cr 
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Figs. 1 to 7. As in the first described form of the inven 
tion, the cam mechanism causes rearward axial retraction 
of the hammer 79 so as to effect declutching of the device. 

In Fig. 9, a different shaped hammer is shown at 31, the 
external contour of the hanner in this case being circular 
rather than hexagonal for a tool wherein it is desirable 
to have a hammer of increased mass and inertia, e.g. 
in a pneumatically driven tool. Because of the circular. . 
contour of the hammer 8, a continuous annular shoulder 
32 of substantial size is provided around the rear axial 
end of the hammer and is of sufficient width to provide 
an adequate seat for the forward end of the spring, indi 
cated at 83. The impact rods are designated at 84 and 
are removably mounted in the hammer 81 with heads of 
the rods recessed in the shoulder 82 in the same manner 
as described above in connection with Figs. 1 to 7. How 
ever, because of the adequacy of the shoulder-82 on the 
hammer 81, the separate spring-retaining collar 54 shown 
in the first embodiment of the invention can be eliminated 
and the spring 83 seats directly against the shoulder 82. 
and overlies the head portions of the impact rods 84 for 
retaining the same in assembled relation in the hammer 8 
while permitting rotation of the rods in the hammer bores. 

In Fig. 10, the impact rods, designated at 86 do not have 
enlarged head portions for locating the rods in the ham 
mer. Instead, an annular groove 87 is provided in each 
of the rods 86 and a pin 88 is secured in the body of the 
hammer, designated at 89, and extends into the groove 87 
for retaining each rod 86 axially in the hammer 89 while 
at the same time permitting relative rotation of the rod 
in the hammer bore. As shown, the rear ends of the 
rods 86 are recessed slightly below an annular shoulder 91. 
against which the spring 92 seats. 

It is to be understood that while the invention has been 
described above with reference to an impact wrench, the 
very same toolby means of special attachments secured 
cn the square spindle end 36 may be adapted for other 
uses such as a screwdriver, tapper, reamer, drill, sander, 
polisher, wire brush driver, or the like. When utilized 
for these latter purposes, the tool may be primarily free 
running without impacting operation. However, such im 
pacting features are always available and are permitted to 
become effective when the tool is used as a screwdriver . 
or, for example, when the tool is used as a drill and the 

- drill bit becomes frictionally bound before the drill hole. 
has been completed. The impacting blows of the impact 
mechanism are then applied to the drill bit to overcome 
such frictional resistance and the danger of overload on: 
the motor is eliminated. . . . . . . . 
Although the invention has been described with par 

ticular reference to certain specific structural embodi 
ments therect, it will be understood that various modifi 
cations and alternative constructions may be resorted to. 
without departing from the scope of the invention as de 
fined in the appended claims. . . . . . . 

claim: - 
1. In a rotary impact tool having rotatable hammer 

and anvil members and impact means carried by the 
hammer member and normally engaging the anvil mem 
ber, but being disengageable therefrom, cam means for 
effecting disengagement of the impact means comprising 
an anti-friction bearing unit having relatively rotatable 
portions mounted with the axis of rotation thereof inter 
secting-the axis of rotation of the hammer member atan. 
angle thereto, and a cooperating shiftable cam member. 
operatively engageable with the impact means and hav 
ling an angular cam surface coacting with said bearing. 

clutch jaws 77 integral with the anvil and adapted to be 
engaged during impacting by a piurality of corresponding 
teeth or jaws 78 extending integrally from the body of the 
hammer 79. Thus, the improved impact clutcil mecha 
nism constituting the present invention is equally applica 

70 

ble to a hammer-anvill arrangement wherein the impact 
means or clutch jaws are unitary with the hammer rather 
than in the form of removable impact rods as shown in 

unit for effecting disengaging movement of the impact. 
means in response to relative rotational movement im 
parted to said bearing unit with respect to said cam mem 
ber. - - - . . . - - 

2. In a rotary impact tool having rotatably mounted 
axially aligned hammer and anvil members with impact 
means carried by the hammer member and Spring, means 75 operatively coacting with the impact means for normally 

  



9 
retaining the same in clutching relation between the ham 
mer and anvil members, the improvement comprising 
means for effecting declutching of the hammer and anvil 
members including anti-friction, ball bearing means 
mounted with its axis of rotation angularly intersecting 
the axis of rotation of the hammer and anvil members, 
means for restraining said ball bearing means against 
bodily axial movement, and a coacting lifter member op 
eratively engageable with the impact means and shiftable 
axially with respect to said ball bearing means, said lifter 
member having a complementary inclined cam surface 
adapted to coact with the angularly mounted ball bear 
ing means for shifting said lifter member against the 
action of the spring means in response to relative rota 
tional movement imparted to said bail bearing means 
with respect to said lifter member whereby to effect de 
clutching movement of the impact means. 

3. In a rotary impact tool having coacting rotatable 
hammer and anvil members, impact means carried by the 
hammer member for striking the anvil member, a spring 
normally urging said impact means into engagement 
with the anvil member, and driving means for the ham 
mer member; the improvement comprising cam means 
for connecting said driving means with the hammer 
member and for disengaging said impact means from the 
anvil member, said cam means comprising an anti-friction 
ball bearing unit disposed with its axis of rotation angu 
larly intersecting the axis of rotation of the hammer and 
anvil members, means for connecting said ball bearing 
unit to the driving means, and shiftable means opera 
tively connectible with said impact means and providing 
an inclined cam surface cooperable with said ball bearing 
unit for effecting disengaging movement of the impact 
means in response to rotational movement imparted 
from the driving means to said ball bearing unit and 
relative to said shiftable means. 

4. In a rotary impact tool having rotatable hammer 
and anvil members and impact means carried by the 
hammer member and normally engaging the anvil nem 
ber, but being disengageable therefrom, cam means for 
effecting disengagement of the impact means comprising 
a pair of concentric annular races with a plurality of 
anti-friction bearing elements therebetween, said races 
being disposed so that their axis of rotation intersects at 
an angle with the axis of rotation of the hammer mem 
ber, and a cooperating axially movable cam member 
having an inclined can surface disposed at an angle to 
the axis of rotation of the hammer member and coacting 
with said cam means, said cam member being operative 
ly engageable with the impact means for effecting dis 
engagement of the impact means in response to relative 
rotational movement imparted to at least one of said 
races with respect to said cam member. 

5. The structure of claim 1 further characterized in 
that said cam member is directly engageable with the 
hammer member for axially shifting the latter whereby 
to effect disengagement of the impact means carried by 
the hammer member. 

6. In a rotary impact tool having rotatable hammer 
and anvil members and impact means carried by the 
hammer member and normally engaging the anvil mem 
ber but being disengageable therefrom, cam means for 
effecting disengagement of the impact means comprising 
an anti-friction ball bearing unit having concentric inner 
and outer races with a plurality of balls therebetween, 
mounting means secured to said inner race for imparting 
rotary movement thereto and positioning said unit with 
the axis of rotation of the races intersecting the axis of 
rotation of the hammer member at an angle thereto, and 
a cooperating lifter member axially movable with re 
spect to said unit and operatively connectible with the 
impact means, said lifter member having an inclined cam 
surface, disposed at an angle to the axis of the hammer 
member and engageable with the axial edge of said 
outer race whereby to effect axial shifting of the lifter 
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10 
member and consequent disengagement of the impact 
means in response to rotation of said inner race relative 
to said lifter member. 

7. In a rotary impact tool having rotatable hammer 
and anvil members and impact means carried by the 
hammer member and normally engaging the anvil mem 
ber but being disengageable therefrom, cam means for 
effecting disengagement of the impact means compris 
ing an anti-friction ball bearing unit having concentric 
inner and outer races with a plurality of balls therebe 
tween permitting relative rotation between said races, 
means secured to said inner race for rotating the same, 
said means also retaining said unit against axial move 
ment and in angular relation to the hammer member 
with the axis of rotation of said races intersecting the 
axis of rotation of the hammer member at an angle 
thereto, and a cooperating lifter member mounted for 
axial movement relative to said unit and operatively 
connectible with the impact means for effecting disen 
gaging movement of the latter, said lifter member having 
an inclined can surface disposed at an angle to the 
axis of the hammer member for flatwise driving engage 
ment with the axial edges of said races in one position 
of said bearing unit whereby said lifter member is ro 
tated upon rotation of said means, and said lifter mem 
ber being shifted axially in an opposite position of said 
bearing unit by camming engagement between said outer 
race and said cam surface in response to rotation of said 
inner race relative to said lifter member whereby to effect 
disengagement of the impact means. 

8. In a rotary impact tool having rotatable hammer 
and anvil members and impact means carried by the ham 
mer member and normally engaging the anvil member 
but being disengageable therefrom, cam means for effect 
ing disengagement of the impact means comprising an 
anti-friction ball bearing unit having concentric inner and 
outer races with ball elements therebetween, means for 
mounting said unit at an angle to the axis of rotation of 
the hammer member and for imparting rotary driving 
motion to said inner race relative to said axis whereby 
said unit undergoes a wobble movement during rotation 
of said inner race about said axis, and a lifter member 
axially movable relative to said unit and operatively 
connectible with the impact means for disengaging the 
atter, said lifter member having an inclined cam surface 
complementing and axially engaging said unit whereby 
said lifter member is shifted axially by the wobble move 
ment of said unit in response to rotation of said inner 
race relative to the lifter member and thereby effecting 
disengagement of the impact means. 

9. In a rotary impact tool having rotatable hammer 
and anvil members and impact means carried by the ham 
mer member and normally engaging the anvil member 
but being disengageable therefrom, the combination of 
a drive shaft for rotatably mounting the hammer and 
anvil members, a bushing secured to said shaft for rota 
tion therewith, an anti-friction ball bearing unit including 
concentric inner and outer races with balls therebetween, 
said inner race being secured on said bushing for rota 
tion therewith and said unit being mounted by said bush 
ing at an angle to the axis of said shaft with the axis 
of rotation of said races angularly intersecting the axis 
of the shaft, and a lifter member mounted on said shaft 
for axial movement therealong and operatively connecti 
ble with the impact means for disengaging the latter, 
said lifter member having an inclined cam surface at an 
angle to the axis of said shaft and axially engageable 
with said unit whereby to effect axial movement of the 
lifter member and consequent disengagement of the im 
pact means in response to rotation of said bushing and 
said inner race relative to said lifter member. 

10. In a rotary impact tool having rotatable hammer 
and anvil members and impact means carried by the 
hammer member and normally engaging the anvil mem 
ber but being disengageable therefrom, the combination 



of a drive shaft for rotatably mounting the hammer and 
anvil members, an annular bushing having a bore extend 
ing therethrough at an angle to the bushing axis, means 
securing said bushing en the drive shaft for rotation there 
with and at an angle theretc by reason of said bore, said 
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bushing having an enlarged diameter portion and a 
reduced diameter portion providing a radial shoulder 
therebetween, an anti-friction ball bearing unit including 
concentric inner and outer races with a plurality of balls 
therebetween, said inner race being rigidly fitted on said 
reduced diameter portion of said bushing and in axial en 
gagement with said shoulder for rotation of said inner 
race with said bushing and said drive shaft and whereby 
the axis of rotation cf: said races intersects the axis of 
said shaft at an angle thereto, and a lifter member mount 
ed: on said shaft for axial movement therealong and cp 
eratively connectible with the impact means for disen 
gaging the latter, said lifter member having an inclined 
can surface at an angle to the axis of said shaft, and 
axially engageable with said unit whereby to effect axial 
movement of the lifter member and consequent disengage 
ment of the impact means in response to rotation of said 
bushing and said inner race relative to said lifter mem 
ber. 

11. In a rotary impact tool having rotatable axial 
aligned hammer and anvil members and impact means 
carried by the hammer member and normally engaging 

- the anvil member but being disengageable therefron, the 
combination of a drive shaft for mounting the hammer 
and anvil members, an anti-friction ball bearing unit 
including concentric inner and outer races with balls there 
between, means supporting said unit at an angle on said 
shaft and providing a driving connection between said 
shaft and said inner race whereby to impart a wobble 
movement to said unit during rotation of said inner race 
about its axis, a lifter member axially movable along 
said shaft relative to said unit and engageable with the 
hammer neimber for shifting the hammer member...and 
the impact means into disengaged position, said lifter 
raember having an inclined cam surface engageable axiai 
ly with said unit whereby said lifter member is shifted 
axially by the wobble movement of said unit in response to 
retation of said inner race relative to the lifter member, 
and radial bearing means coacting with said shaft for 
slidably meunting the hammer member and for main 
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result of the camming action between the angularly dis 
posed bearing unit and said cam surface. 

13. In a rotary impact tool having rotatable hammer 
and anvil members and impact means carried by the 
hammer member and normally engaging the anvil mem 
ber but being disengageable therefrom, cam means for 
effecting disengagement of the impact means comprising 
an anti-friction bearing unit having relatively rotatable 
portions mounted with the axis of rotation thereof inter 

0. secting the axis of rotation of the hammer member at an 
angle thereto, a cooperating cam unit having an angular 
cam surface coacting with said bearing unit, one of said 
units being shiftable axially and operatively engageable . 
with the impact means, and means providing a driving 
connection with the other of said units for imparting 
rotational movement to said other unit and thereby effect 
ing disengaging movement of said one unit and the im 
pact means. 

14. In an impact clutch including an anvil member, 
- the combination of a rotatable hammer mounted for 
limited axial movement relative to said anvil member, a 
plurality of axially extending impact elements remov 
ably carried by said hammer and having impacting por 
tions at their forward ends projecting forwardly of the 
forward end of said hammer when in assembled rela 
tion therewith and head portions at their rearward ends, 
said hammer and said impact elements being movable as 
a unit and said hammer being adapted to be moved axially 
toward and from said anvil member to effect engage 
ment and disengagement of said forward portions of 
the impact elements with said anvil, shoulder means at 
the rearward end of said hammer, said head portions of 
said impact elements being recessed axially relative to 
said shoulder means, means loosely retaining said impact 
elements against forward axial movement relative to said 
hammer while permitting free rotation of the impact 
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taining the hammer and anvil members in axial align 
ment on said shaft under the off-center forces acting on 
said shaft as a result of the camming action between said 
unit and said cam surface. 

12. In a rotary impact tool having rotatable axially 
aligned hammer and anvil members and impact means 
carried by the hammer member and normally engaging 
the anvil member but being disengageable therefrom, 
the combination of a drive shaft for mounting the ham 
mer and anvil members, an anti-friction ball bearing unit 
including concentric inner and outer races with balls 
therebetween, means supporting said unit at an angle on 
said shaft with the axis Gf rotation of the races intersect 
ing the axis of said shaft at an angle thereto, means 
providing a driving connection between said shaft and 
said inner race, a cooperating can member axially mov 
able along said shaft and engageable with the hammer 
member for shifting the hammer member and the impact 
means into disengaged position, said cam member having 
an inclined cam surface axially engaging said unit where 
by said can member is shifted by the cam action of 
said unit in response to rotary driving of said inner race 
relative to said cam member, and eiongated roller bear 
ing means coacting with said shaft for slidably mount 
ing the hammer member and for maintaining the ham 
mer and anvil members in axial alignment on said shaft 
under the off-center forces acting on said shaft as a 
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elements relative to the hammer, and spring means abut 
ting said shoulder means for normally urging said ham 
mer into its forward impacting position, said spring 
means extending across said head portions but being 
spaced therefrom so as to avoid interference with free 
rotatability of said impact elements in the hammer mem 
ber. - 

15. The structure of claim 14 further characterized in 
that said impact elements comprise elongated impact 
rods disposed in cooperating axial bores in said hammer. 

16. The structure of claim 15 further characterized 
in that said impact rods have enlarged head portions for 
retaining the rods against forward axial movement rela 
tive to the hammer. ? - - 

17. The structure of claim 14 further characterized in 
that said spring means comprises an annular retaining 
collar extending around said hammer at its rearward end 
and seated against said shoulder means, and a spring 
element engaging said collar for normally urging said 
hammer into its forward impacting position, said collar 
extending across said head portions of said impact ele 
ments and said head portions being recessed in the ham 
mer in spaced relation from said collar. 

18. The structure of claim 14 further characterized in 
that said shoulder means comprises a rear axial end por 
tion of said hammer and said spring means comprises a , 
spring element engaging said rear axial end portion and 
extending across the head portions of said impact ele 
ments with the head portions being recessed in the ham 
mer in Spaced relation from said rear axial endº por 
tion and the spring element. 
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