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Paul W. Martin and Robert E. Baker, Spur-in?eld, Ohio, 
assignors to The Airetool Manufacturing Company, 
Spring?eld, Ohio, a corporation of Ohio 

Filed Dec. 2, 19607 Ser. No. 73,436 
3 Claims. (Cl. 192—30.5) 

This invention relates to pneumatic tools and is par 
ticularly concerned with a rotary pneumatic tool of the 
impact type such as are employed for running down and 
tightening nuts and machine screws, and the like. 
The present invention has for a primary objective the 

provision of a rotary impact tool of the nature referred 
to, which has an improved e?iciency of operation over 
what has been had heretofore with rotary impact tools. 
A still further object of the present invention is the 

provision of a rotary impact tool which will be conserving 
of compressed air and which will utilize a minimum of 
compressed air, particularly during the run-down period. 
A still further object of this invention is the provision 

of a rotary impact tool which can readily be adjusted to 
control the ultimate torque developed thereby. 

Still another object of this invention is the provision 
of a rotary impact tool which has identical operating 
characteristics in both directions of rotation and which 
can readily be reversed. 

Still another object of this invention is the provision 
of a rotary impact tool which is extremely strong and sub 
stantially free from breakage but which can be manufac 
tured economically. 

These and other objects will become apparent from the 
following detailed description and accompanying draw 
ings wherein: 
FIGURE ‘1 is a perspective view of a rotary impact 

tool according to the present invention; 
FIGURE 2 is a side view of the tool drawn at enlarged 

scale and partly in section; 
FIGURE 3 is an exploded perspective view showing 

the principal operating parts of the impact developing 
portion of the tool; 
FIGURE ‘4 is a view showing details in connection 

with the construction of a cam element forming a part 
of the impact developing mechanism; 
FIGURE 5 is a view showing details in connection with 

the construction of a spindle forming the portion of the 
impact developing mechanism that receives the impacts 
and delivers them to a tool; 
FIGURE 6 is a sectional View indicated by line 6-—6 

on FIGURE 2 showing the engagement of an actuator 
that is driven by the pneumatic motor and which actuator 
delivers torque into the impact developing portion of the 
mechanism; 
FIGURE 7 is a sectional view indicated by line 7-7 

on FIGURE 2. showing the relationship of the engage 
ment cam member of the device relative to the spindle 
when the actuator and the developing cam are in their 
FIGURE 6 position; 
FIGURES 8 and 9 are views corresponding to FIG 

URES 6 and 7, respectively, but show the engagement cam 
member following the delivering of an impact to the 
spindle and just as it disengages from the spindle; 
FIGURES 10‘ and 11 are sectional views correspond 

ing to FIGURES 6 and 7, respectively, but showing the 
engagement cam member and spindle after the engage 
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ment cam has been released from the spindle and has 
rotated about 150 degrees beyond its point of disengage 
ment with the spindle; 
FIGURES l2 and 13 are views corresponding to FIG 

URES 6 and 7, respectively, but showing the engage 
ment cam member rotated about 180 degrees illustrat 
ing the manner in which the engagement cam is cammed 
back into position to engage the spindle upon further rela 
tive rotation of the engagement cam and spindle; and 
FIGURES 14 and 15 are views corresponding to FIG 

URES 6i and 7, respectively, but showing the engagement 
cam member rotated nearly 360 degrees: from its FIG 
URE 6 position and approaching the position where it 
will again deliver an impact to the spindle. 

Referring to the drawings somewhat more in detail the 
rotary impact tool according to the present invention is 
generally shown in FIGURE 1, wherein it will be seen 
to comprise a motor case portion It} having a pistol grip 
handle 12. There is attached to the motor case portion 
10 a hammer case portion ‘14 from which projects the 
end of a spindle 16, with the said end being adapted for 
detachably receiving tools, such as sockets, and the like, 
with the tools being retained on the spindle as by the 
spring pressed ball detent 18. Other tool retaining means 
such as a pin could, of course, be employed. 
Motor case portion 16) has mounted therein a rotary 

pneumatic motor, the details of which form no part of 
the present invention and are, therefore, not illustrated. 
The pistol grip handle 12, however, includes a valve 20 
which is adjustable for controlling the rate of delivery 
of air to the air motor, thereby to control the ultimate 
torque developed on a tool carried on the end of spindle 
16. 

A reversing valve 22 is also included in the motor case 
portion and can be shifted to obtain clockwise or counter 
clockwise rotation of the spindle. A trigger 24 is pro 
vided by means of which the supply of air to the air mo 
tor can readily be controlled bygthe operator of the tool. 
FIGURES 2 through 7 will disclose more in detail the 

construction of the impact developing portion of the tool, 
which is the particular portion of the device with which 
this application is concerned. 
As will be seen in FIGURE 2 the hammer case 14 has 

therein a hammer member 26 which ?ts relatively loosely 
within the hammer case so as to be e‘asly rotatable there~ 
in. By relatively loosely is meant clearances on the order 
of about 1/32nd of an inch on the radius. This hammer 
member is also journaled on spindle 16 as by bushings 
28, 3!} located in holes at the opposite ends of the ham 
mer member. These bushings may be hardened steel, 
for example. Bushing 28 bears directly on spindle 16, 
whereas bushing 30 bears on the shank 32 of an actuator 
member which, in turn, receives a reduced diameter part 
34 on the end of spindle 16 opposite the tool receiving 
end thereof. 
The hammer member 26 has a hole 36 extending 

laterally therethrough which is rectangular in cross-sec 
tion, as will be best seen in FIGURES 3, 6 and 7. Loose 
ly mounted in this rectangular hole 36 is an engagement 
cam member 38. Engagement cam member 38, as will 
be seen in FIGURE 6, is dimensionally smaller laterally 
than the inside for the hammer case. The hammer case, 
for example, in the tool illustrated, has an inside‘ diam 
eter of 2% inches, whereas the dimension laterally of 
the engagement cam between its curved sides is 2 inches. 
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The engagement cam is thus free to travel laterelly of 
the hammer case and within hole 36 in the hammer mem 
ber 26 a distance of 1A of an inch. 
The hammer member 26 also has positioned therein 

an actuator member 40‘ which has the shank portiotn, 
previously referred to, that extends into bushing 3% inside 
the air motor end of the hammer member. Actuator {if} 
has a bore 42 that receives the reduced diameter portion 
34 of the spindle at one end, and this bore is splined at 
the other end for receiving the splined end of the output 
shaft 44 of the air motor in the air motor case. 
At this point it will be appreciated that rotation of the 

air motor in either direction will cause rotation of actua 
tor member 40 on the longitudinal axis of the impact 
tool and which axis coincides with the axis of the spindle 
16. Actuator member 4-0 comprises a pair of oppositely 
directed wing portions 46 which have their one side 
forming a wide angle V-shaped recess, within which 
recess there projects an extension 48 of the engagement 
cam member 38. 

Projection 48 is provided with surfaces which con 
verge towards the central axis of the engagement can 
member and are adapted for engagement by the sur 
faces 52 of the portions 46 of the actuator member which 
also converge toward the axis of the actuator member. 
As will be seen in FIGURE 6, the aforementioned sur~ 

faces of the extension 48 of the engagement carn, one of 
said surfaces being indicated at 50 in FIGURE 4, are 
radial surfaces inclined at an angle of 45 degres from a 
center line between the two surfaces. FIGURE 6 will 
also show that the corresponding surfaces 52 of the 
actuator member 40 are inclined at angles of about 46% 
degrees from the same center line. 

This arrangement provides for suf?cient clearance be 
tween the surfaces 50 and their corresponding surfaces 
52 to permit the lateral movement of the engagement 
cam member laterally in hole 36 in the hammer member 
26, above referred to, when there is relative rotation be 
tween the actuator member and the engagement cam 
member, as will be explained hereinafter. 
The engagement cam member, as will be seen in FIG 

URE 4, has a central bore therethrough which is formed 
with two inwardly projecting impact ledges 54. Each 
impact ledge has a surface parallel with a transverse center 
line 56 of the engagement cam member and spaced from . 
the center line a distance of X, which will vary with the 
size of the the tool, which in the present case, for a tool 
useful for running down screws and nuts up to about 1/2 
inch, amounts to 1A6 of an inch. 

Each impact ledge has a trailing side opposite the im 
pact surface 54 indicated at 58 and which is inclined at 
an angle of about 60 degrees to center line 56. Surface 
58 forms a camming surface to move the engagement 
cam member laterally in hole 63 in the hammer member 
26, as will be described hereinafter. 
The portion of the spindle 16 which is located inside 

the bore through the engagement cam and which receives 
impacts from the impact ledges of the engagement cam 
is indicated in FIGURE 5. 

In FIGURE 5 it will be seen the spindle 16 comprises 
an anvil part 60‘ which has surfaces 62 on the opposite 
sides thereof that converge'generally toward the center 
of the spindle but which are set inwardly from true radii 
a distance also equal to X, and in the present case 
amouting to 1/16 of an inch. These surfaces include an 
angle of about 165 degrees therebetween, as is indicated 
in FIGURE 5. The surfaces 62 receive impacts from the 
impact ledge 54 of the engagement cam and the anvil 
portion 66 of the spindle also cooperates with the cam 
surfaces 58 of the said impact ledges to return the en 
gagement cam member to effective position prior to each 
impact. ‘ 

For explaining the manner in which repetitive imparts 
are delivered to the spindle, reference may be had to FIG 
URES 6 through 15, which show the conditions of opera 
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tion. of the tool according to this invention in one direction 
of rotation. 

In FIGURE 6 the actuator 40 is in engagement with the 
cam engagement member, which at this time is shifted 
leftwardly in hole 36 in the hammer member 26. As will 
be seen in FIGURE 7, with the engagement cam shifted 
leftwardly in the hammer member, the impact ledge at the 
right side of the engagement cam is in engagement with 
the adjacent surface of the anvil portion of the spindle. 
The parts of the tool are now in the position they will 
occupy for a free run-down of a nut or screw in a clock 
wise direction of rotation. The cam engagement member 
will be held in the position illustrated as it rotates by a 
combination of friction and centrifugal force acting there 
on. It is to be noted, however, that the actuator is de 
livering a force against the engagement cam in the direc 
tion of the arrow 7!} in FIGURE 6, and which force is 
absorbed against the ?at side of hole 36 in the hammer 
member. The force is at an angle to the ?at surfaces of 
the hammer member and thus comprises a component nor~ 
mal to the surfaces and a component directed through the 
hole, and which component urges the engagement cam 
member in a direction to disengage its active driving ledge 
from the anvil portion of the spindle. 
So long as the spindle encounters no substantial re 

sistance the engagement cam member will not be disen 
gaged therefrom; however, upon the spindle encountering 
a predetermined resistance, the engagement cam member 
is shifted rightwardly and the condition which contains at 
the instant of disengagement of the driving ledge of the 
cam engagement member from the anvil portion of the 
spindle, as illustrated in FIGURES 8 and 9. 
With the engagement cam member released from the 

spindle the engagement cam member and the actuator and 
the hammer member are free to rotate relative to the 
spindle. The parts are shown in this condition of free 
rotation in FIGURE 10, which shows the engagement 
cam member and hammer member rotated about 150 
degrees from the FIGURES 8 and 9 positions. 

Continued rotation of the engagement cam member and 
hammer member will bring the cam portion of the cam 
surface 58 of the active impact ledge of the cam engage 
ment member into engagement with the edge of the anvil 
opposite the active side thereof and the engagement cam 
member will be cammed thereby back into its original 
position. 
The camming of the engagement cam member back to 

its original position is illustrated in FIGURES l2 and 13, 
which show the parts in a position where the engagement 
cam member and hammer member have rotated nearly 
180 degrees from their FIGURES 6 and 7 positions. The 
engagement cam member is now in position to deliver 
another impact to the anvil of the spindle, as will be 
apparent from the positions of the parts in FIGURES 14 
and 15, which show the active ledge of the engagement 
cam member again approaching the active impact receiving 
ledge of the anvil portion of the spindle. It is understood 
that, as before, the engagement cam member will remain 
in its active position after being cammed into that position 
on account of the centrifugal force acting thereon. It will 
also be evident that on account of the symmetrical 
arrangement of the spindle and the engagement cam 
member, hammer and actuator, exactly the same condi 
tions of operation will obtain in both directions of rotation. 
The hammer member and the engagement cam member 

make up the greater part of the mass, the momentum of 
which is delivered to the spindle upon impact, but the 
greater part of the mass is embodied in the hammer mem 
ber and for that reason this member is designated as the 
hammer member. 
A feature of the present invention is that, as opposed 

to prior art impact tools, the disengagement of the engage 
ment cam member from the spindle is provided by a cam;v 
ming action and does not operate merely on impact to 
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bring about this disengagement as has been done hereto 
fore. 

In a tool of the nature illustrated, adapted for use on 
nuts and screws up to about 1/2 inch in diameter, it is 
found that during free run down the air consumption is 
about 20 cubic feet per minute and that when the impact 
ing commences for tightening up the nut or screw about 
13 to 14 cubic feet per minute of air is used. 

It will be evident from the foregoing that in any given 
direction of rotation, only one of the impact surfaces on 
the engagement cam and one of the impact surfaces on the 
anvil portion of the spindle are effected. Accordingly, if 
the tool were to be constructed for a single direction of 
rotation only, only one of each of said impact surfaces 
would be required. 

Still further, it will ‘be apparent that, ‘for a tool that 
rotates in either of two directions, whenever one impact 
surface on each of the engagement cam member and the 
spindle are effective, it is the inclined surface located be 
hind the other impact surface ‘on the engagement cam 
member that serves to cam the engagement cam member 
back into striking position. 

Thus, the cam surface for this purpose could be pro— 
vided within the engagement cam member at a location 
other than the location indicated, particularly where the 
tool is to rotate only in one direction, or the cam‘ surface 
could be provided on the spindle, and equivalent results 
would obtain. In any case, it will be appreciated that 
the functions of the cam means for camming the engage 
ment cam member ‘back to effective position and the 
impact surfaces carried by the engagement cam member 
and spindle, are entirely separate with regard to the basic 
functions of impacting and restoring the engagement cam 
member to effective position, and thus could be separately 
formed on the engagement cam member and spindle if 
so desired. As a matter of convenience and economy, 
the tool is constructed as has been illustrated. 

It will be understood that this invention is susceptible 
to modi?cation in order to adapt it to different usages 
and conditions and accordingly, it is desired to compre 
hend such modi?cations within this invention as may fall 
within the scope of the appended claims. 
We claim: 
1. In a rotary impact tool; a casing, a rotary spindle 

extending into the casing at one end, a hammer member 
of substantial mass rotatable in the casing and surround 
ing the inner end of the spindle, said hammer having a 
lateral bore rectangular in cross-section, a ring-like en 
gagement cam member also rectangular in cross section 
freely slidably ?tting said bore and having a smaller di 
mension laterally than the dimension of the hammer so 
as to be laterally slidable in said bore, said engagement 
cam member surrounding the inner end of the spindle 
and said cam and spindle having cooperating generally 
radial abutment surfaces engageable in one lateral-1y 
shifted position of said engagement cam member and 
being disengaged in the other laterally shifted position of 
said engagement cam member, the abutment surface 
means on said engagement cam member ‘being parallel to 
the sides thereof that engage the axial surfaces of the 
bore in the hammer, a rotary actuator in the bore in said 
hammer between ‘one end wall of the bore and the ad 
jacent end of said cam member, said actuator having 
radially extending drive wing means thereon having an~ 
gularly spaced substantially radial drive surfaces, and 
said engagement cam member having an axially extend 
ing drive tongue extending in a plane parallel with the 
axial surfaces of the bore and said hammer, said drive 
tongue extending between the said drive surfaces of the 
actuator and comprising radial surfaces disposed between 
the drive surfaces of the actuator and having a slight cir 
cumferential clearance therefrom, said actuator and ham 
mer being relatively rotatable in one direction for caus—‘ 
ing lateral movement of the engagement cam in the ham 
mer in one direction, and cooperating cam surface means 
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5 
on the spindle and engagement cam operable upon rela 
tive rotation between the engagement cam member and 
the spindle in the same direction to cause lateral move 
ment of the engagement cam in the hammer in the op 
posite direction. ' 

2. In a rotary impact tool; a casing, a spindle rotat 
ably supported on one end of said casing having one end 
projecting outwardly from said casing to receive a tool 
and having its other end extending into the inside of said 
casing, a hammer of substantial mass .rotatable in said 
casing on the same axis as said spindle and receiving 
therein the said other end of the spindle, a bore extend 
ing laterally through said hammer rectangular in cross 
section with axial surfaces parallel to the axis of rota 
tion of the spindle and hammer, a ring-like engagement 
cam member also rectangular in cross section slidably 
?tting the bore in the hammer and smaller in lateral di 
mension than the lateral dimension of the hammer where 
by the engagement cam member is shiftable laterally in 
the bore, the said other end of said spindle being located 
inside said cam member and comprising abutment sur 
faces thereon extending substantially radially therefrom 
from opposite sides of the spindle, said engagement cam 
member having generally radial abutment surfaces ex 
tending inwardly therefrom on opposite sides for engage 
ment with the abutment surfaces of the spindle, said 
abutment surfaces being so disposed that one pair there 
of are engagable when the engagement cam member is 
in one laterally shifted position and the other pair thereof 
are engagable in the other laterally shifted position of 
said engagement cam member, an actuator rotatable on 
the same axis as the spindle and disposed in the bore in 
the hammer between one end Wall of said bore and the 
adjacent end of the engagement cam member opposite 
the spindle end thereof, said actuator having angularly 
spaced radial drive surfaces thereon facing each other, 
said engagement cam member having an axially extend 
ing drive tongue parallel with the axial surfaces of the 
bore in said hammer extending into the space between the 
drive surfaces of the actuator and having radial surfaces 
thereon for engagement by the drive surfaces of the ac 
tuator when the actuator is driven in rotation, said actu 
ator being rotatable relative to the hammer to cause 
lateral movement of the engagement cam member there 
in, and came means in the engagement cam member co~ 
operating with said spindle for shifting the engagement 
cam member laterally in the hammer upon relative rota 
tion of the spindle and engagement cam member. 

3. In a rotary impact tool; a casing, a spindle extending 
into one end of the casing and journaled in the casing, a 
hammer co-axial with the spindle freely rotatable in the 
casing and surrounding and journaled on the inner end 
of the spindle, said spindle having on opposite sides of 
said inner end generally radial outwardly extending im 
pact surfaces facing in opposite circumferential directions, 
said hammer having a transverse bore rectangular in 
cross-section with axial surfaces parallel to the axis of the 
hammer, a ring-like engagement cam having parallel ?at 
outer surfaces slidably ?tting in said bore, said cam being 
laterally shiftatble in said bore between ?rst and second 
extreme positions, impact surfaces extending generally 
radially inwardly from opposite sides of said engagement 
cam facing in respectively opposite circumferential direc 
tions and each forming a pair with the oppositely facing 
impact surfaces on said spindle, each said pair of imp-act 
surfaces being engageable in one only of said ?rst and 
second extreme shifted positions of said cam, an actuator 
located in the bore of said hammer and adapted for being 
driven in rotation, said actuator and engagement cam 
being in face to face engagement in the bore in said 
hammer and substantially ?lling said bore from end to 
end thereof, angularly spaced substantially radial drive 
surfaces facing each other on said actuator, and axially 
extending tongue on said cam in a plane parallel with 
said axial surfaces extending between the drive surfaces 
on said actuator and having correspondingly inclined sur 
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faces thereon for slidable engagement by the drive sur 
faces of the actuator whereby upon engagement of a pair 
of the impact surfaces and upon relative rotation between 
the actuator and the hammer the actuator will shift the 
cam in the hammer to one of its extreme positions to 
disengage said surfaces, an inclined surface in said cam 
behind each impact surface leading from the outermost 
edge of the pertaining impact surface to the inner periph 
ery of the cam, and each said inclined surface coop 
erating with the spindle in one direction of rotation of 

_ the cam relative to the spindle to move the cam to the 
10 

a a . _ 

shifted position thereof in which the pertaining impact 
surface is effective. 
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