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The present invention relates to an impact 
Wrench of the rotary type. It relates more par 
ticularly to the type of device wherein a tool is 
rotated until the tool encounters a resistance 
torque set up by the work sufficient to prevent 
further rotation. When this occurs the device is 
adapted to deliver a series of hammering blows 
to the tool to overcome the resistance torque. 
In order that the work may receive a series of 
hammering impacts when the torsional force of 
the tool is insufficient to perform the work, a 
compression or tension member must act on the 
hammer delivering the impact. If springs are 
employed they Will have to be replaced frequent 
ly due to breakage and wear with the consequent 
delay of the use of the tool. 

It is, therefore, an object of the invention to 
provide a simplified structure in which there are 
no tension or compression members to replace. 
Another object is to provide an impact Wrench 

in which no mechanical springs are employed. 
A still further object is to provide a rugged 

structure of simple construction which will with 
stand the rough usage to which devices of this 
character are subjected. 
These and other objects will be apparent from 

the following disclosure of which the drawing is 
a part. 

In the drawing similar reference numerals re 
fer to similar parts. 

Figure 1 is a transverse view in section of a 
device embodying the principles of the present 
invention, 

Figure 2 is a similar view of a modified device 
constructed in accordance with the principles of 
the present invention, 

Figure 3 is a sectional view taken along line 
3-3 of Figure 1, and 

Figure 4 is a sectional elevation along line 4 
of Figure 3. 

Referring more particularly to the drawing, 
the impact wrench designated generally by the 
reference numeral , comprises a casing 3 'se 
cured by suitable means as the bolts 5 to the 
prime mover or motor 7. The motor 7, the de 
tails of which are not illustrated, is of the re 
versible type which may be selectively operated 
in either direction. An extension of the shaft 9 
of the motor projects into the casing 3 and has 
an enlarged head if provided with a recess 
formed by the flange 3 on the head. Surround 
ing the head f is a cup-shaped hammer mem 
ber 5. 
At the lower end of the casing 3 is an open 

ing in which is positioned an anvil 7 comprising 

(C. 192-54) 
a cylindrical body portion 9 capable of rotation 
in the bearing 2 within the opening in the cas 
ing 3. On the upper portion of the anvil T is 
a flange 23 which bears against and rotates on a 
shoulder of the bearing 2. The lower portion 
of the anvil has a shank 25 to which a tool or 
wrench 27 may be secured. The wrench, for ex 
annple, may be used to rotate the nut 29 on the 
bolt 3, but is by no means limited to such usage. 
The hammer 5 is employed to transmit the 

rotation of the motor 7 to the anvil . . The 

5 
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lower portion of the hammer is provided with . 
clutch teeth 33 which are adapted to engage with 
similar clutch teeth 35 on the upper surface of 
the flange portion of the anvil. The rotation of 
the hammer is guided by a rod 37 which pro 
trudes from the hammer into a recess 39 pro 
vided in the anvil 7. The rod 3 is coaxially 
aligned with the shaft 9 of the motor and the 
axis of rotation of the shank 25 thereby serving 
to guide the rotation of the hammer. 
A driving connection is provided between the 

head ff. on the shaft 9 and the hammer 5 into 
which it extends. 
The head which is securely connected to the 
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25 
shaft 9 has a free running fit Within the hammer. . 
In order that the head may drive the hammer a 
driving connection must be made between them. 
In the present instant this connection consists of 
roller cams 43 rotatably mounted on studs which 
are in turn secured by threads to the wall of the 
hammer. These rollers are normally in contact 
with the flange 3 of the head which has formed 
thereon inclined surfaces or notches 44. 
In the form of invention here illustrated 

there are three rollers provided and a corre 
sponding number of notches. The depth of the 
notches exceeds the depth of the clutch teeth 33 
and 35 and each notch is formed by two inclined 
Surfaces inclined in opposite directions, but Con 
verging, and meet at their lowermost part to 
form a curved surface corresponding to the Sur 
face of the rollers. 
When the head is rotated with respect to 

the hammer 5, the cams 43 roll on the inclined 
surfaces of the notches as the hammer is raised 
with respect to the head. In order to maintain 
the rollers in constant engagement with the 
notch surfaces, some means of holding the ham 
mer in its anvil engaging position must be sup 
plied. With the present structure this means 
consists of a fluid under pressure, Such as com 
pressed air, which is introduced into a chamber 
45 formed by the head and the inside surface 
of the botton wall of the hammer. Since there 
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the chamber 45. 

2 
is a clearance space between the head and the 
hammer fs, a sealing member, such as the pack- . 
ing ring 49, is provided on the side wall of the 
head if to prevent communication between the 
chamber 45 and the chamber 47 formed between 
the motor 7, the head , and the casing 3. It 
will be noted that a passage 5 extends through 
the shaft 9 and head and communicates with 

mission and maintenance of a fluid such as air 
under compression in the chamber 45. The air 
pressure acts on the surface 53 and causes the 
hammerto act as a piston, consequently forcing 
the hammer constantly towards the anvil. Since 
there can be no escape of the compressed fluid 
from the chamber 45 through the clearance space 
between the head and the hammer 5, air 
pressure will be maintained in the chamber 45. 

In Figure 2 a slightly different construction 
has been shown. The shaft 9 does not have a 
head integrally attached thereto. In this form 
of construction the head is formed separately 
and has a tapered bore 55 which surrounds and 
fits over a tapered portion 57 on the shaft 9. The 
head is secured to the shaft to prevent relative 
rotation therebetween by a key 59. The head 
is secured to the shaft 9 against relative longi 
tudinal movement by the nut 6 co-acting with 
threads on the end of the shaft. 

Instead of providing a packing member 49 be 
tween the hammer and the head, two packing 
members 65 are provided on the outer surface 
of the hammer wall in order to prevent fluid 
leakage through the clearance space between the 
outer surface of the hammer wall and the inner 
surface of the casing wall. 
The shaft passage 5 which communicates with 

chamber 45 is provided with a lateral passage 63 
communicating with the chamber 47 above the 
hammer and head. It is thus apparent that the 
chambers 45 and 47 are in constant communica 
tion, and both are supplied with a fluid under 
pressure during the operation of the device. . 
The operation of the device will now be de 

scribed: Assuming that the motor 7 is a com 
pressed air motor it will be seen that when com 
pressed air is supplied to the motor to cause the 
shaft 9 to rotate, air will also be supplied through 
the passage 49 to the chamber 43 in Figure 1. 
The pressure of the air will force the hammer 
against the anvil and, as the shaft 9 rotates, the 
clutch teeth 33 on the hammer will engage the 
clutch teeth 35 on the anvil and rotate the anvil, 
thereby turning the tool. 
As long as the resistance torque set up by the 

nut 29 is insufficient to overcorne the torque of 
the prime mover the nut 29 will be turned on the 
bolt 2. However, as soon as the resistance 
torque set up by the nut is sufficient to prevent 
further rotation of the anvil f, the clutch teeth 
will tend to separate. These clutch teeth are so 
designed that the clutch teeth on the hammer 
will move up on the surface of the clutch teeth 
of the anvil as the driving member continues to 
rotate to thereby separate the hammer and anvil 
against the force of the compressed air in the 
chamber 43. As the shaft 9 continues to turn it 
tends to rotate the head with respect to the ham 
meras long as the clutch teeth are in engagement. 
Some relative rotation is permitted by the rollers 
43 moving along the surface of the notches on the 
flange 3 and as soon as the rollers have risen on 
the inclined surfaces to a point where the clutch 
teeth are out of engagement, the hammer clutch 
teeth will rotate with respect to the anvil clutch 

This passage 5 permits ad 

2,128,761 
teeth until the teeth are again in a position which 
will permit re-engagement of the teeth. When 
this occurs the compressive force of the air will 
then press the hammer into contact with anvil 
and the rollers will come to rest at the bottom of 
the notches. As the hammer is brought into con 
tact with the anvil, the hammer will strike the 
anvil clutch teeth with a blow due to the fact 
that the rollers on the hammer urged by the COm 
pressed air will roll forward and toward the bot 
tom of the notches. Thus the hammer will be 

10 

rotated by the driving head and by the con- . 
pressed air which will cause the hammer to strike 
the anvil with a hammering blow when the anvil 
and hammer re-engage. 
The device shown in Figure 2 will operate in 

the same manner as that shown in Figure 1. The 
only difference between the two structures is that 
the pressure exerted by the compressed air in 
Figure 2 is greater than that exerted in Figure 1, 
the reason for this being, of course, that the air 
pressure exerts its influence on the upper edges 
of the wall of the hammer as well as in the inner 
bottom surface. Consequently, the air pressure 
will be acting upon a piston of the external diam 
eter of the hammer instead of on a piston of the 
internal diameter of the hammer. 

I claim:- 
1. In a tool of the character described, a rotary 

driving head, an anvil, a hammer member having 
a recess to receive the driving head and to thus 
form a pressure fluid chamber therebetween, en 
gageable clutch members on the hammer mem 
ber and anvil, means to introduce a pressure fluid 
in said chamber to normally maintain the clutch 
members in engagement and thereby maintain 
the hammer member slidably interlocked with 
the anvil, rollers on the hammer, and roller foll 
lower surfaces on the head coacting with the 
rollers to convert the pressure exerted by the 

tive to the driving head. 
2. In a rotary impact tool of the character de 

scribed comprising a casing, a rotary driving 
member in the casing, an anvil in the Casing, a 
hammer member in the casing having a recess to 
receive the driving member and to thus form a 
pressure fluid chamber therebetween and coact 
ing with the driving member and casing to define 
a second pressure fluid chamber between the re 
spective walls thereof, clutch means on the anvil 
and hammer member, means to introduce a pres 
sure fluid in both said chambers to normally 
maintain the clutch means in engagement and 
thereby maintain the hammer member slidably 
interlocking with the anvil, rollers on one mem 
ber, and roller follower surfaces on the other member coacting with the rollers to convert the 
pressure exerted by the pressure fluid into rota 
tion of the hammer member relative to the driv 
ing head. 

3. In a tool of the character described a rotary 
driving head member, an anvil, a hammer mem 
ber having a recess to receive the driving head 
member and to thus form a pressure fluid cham 
bertherebetween, clutch means on said members, 
means to introduce a pressure fluid in said cham 
ber to normally maintain the clutch means in 
engagement and thereby maintain the hammer. 
slidably interlocked with the anvil, means to vent 
said chamber of pressure fluid when the clutch 
means are disengaged, and means including roll 
ers on one member and roller follower surfaces' 
On the other member to convert the pressure 
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exerted by the pressure fluid into rotation of the 
hammer relative to the driving head. 

4. In a tool of the character described com 
prising a casing, a rotary driving head member 
in the casing, an anvil extending into the casing, 
a hammer member in the casing having a recess 
to receive the head member and thus form a 
pressure fluid chamber therebetween and coact 
ing with the casing and head member to form 
a second pressure fluid chamber between the walls 
thereof, clutch means on said members, means 
to introduce a pressure fluid into both of said 
chambers to normally maintain the clutch means 
in engagement and thereby maintain the ham 
mer member slidably interlocked with the anvil, 
Said means serving to conduct pressure fluid from 
the first said chamber to the second said cham 
ber when the clutch means are disengaged, rollers 
on the hammer member and roller follower sur 

3 
faces on the head member coacting with the 
rollers to convert pressure exerted by the pres 
Sure fluid in said chambers into rotation of the 
hammer relative to the driving head. 

5. In a tool of the character described con 
prising a casing, a rotary driving head member 
in the casing, an anvil in the casing, a hammer 
member in the casing, cooperating clutch means 
on the hammer member and anvil, piston means 
on the hammer member, means to introduce fluid 
pressure into the casing to act on the piston 
means to normally maintain the clutch means 
in engagement and thereby maintain the ham 
mer member slidably interlocked with the anvil, 
and means including rollers on one member and 
coacting roller follower surfaces on the other to 
rotate the hammer member with respect to the 
driving member. 

FLOYD. H. THOMAS, 
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