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AV8 Claims. (Cl. 81-52.3) 

This invention relates to impact tools, and particularly 
to a manual or hand-»operated tool for applying magni 
iied force. The invention is more particularly directed 
to a ratchet type rotary impact tool for `applying magni 
fied torque force to threaded type fastenings‘. 

It is an object of the invention to provide improve 
ments in an impact tool of the `«type disclosed in my 
U.S. Patent Numbers 2,661,647, December 8, 1953, and 
2,844,982, July 29, 1958. 
The tool -disclosed in my aforesaid patents has proven 

to be very advantageous in the application by hand of 
controllable magnified torque force to fastenings land the 
like. With increasing sizes of ‘this tool corresponding to 
increasing loads, it has been found that the forces and 
stresses which are produced approach or might exceed 
the limits of the prior constructions over an extended 
period of use. It is therefore an object `of the present 
invention -to provide a >tool characterized by increased 
structural strength and durability, and particularly, which 
better withstands the impact shocks. 

In the prior construction exemplified in Patent No. 
2,844,982, the resistance lto shock of the stop pin 51 is 
necessarily limited `by the construction. This >pin is im 
pacted against the shoulder 25 of the recessed portion 
24 in the rotor when the -rotor and t-he ratchet Vmove to 
gether more «than the «prescribed amount on impact, 
when the wrench is employed as a ratchet, or when -an 
impact is not completed and the spring action causes >the 
pin -to return. 

It has also been found that »in the construction of Pat 
ent No. 2,844,982, the reaction against the cam-bearing 
34 when the rotor is stopped by the Ypin Slis located in 
the area of a recessed cam surface 40, -which results in 
increased unit pressure ̀ on -the bearing surface. 

It has yfurther been found that in the prior tool sizes, 
substantial stresses in the »par-ts are encounteredV when 
the rotor is brought to `a stop by the »wrench parts rather 
than entirely by the resistance of an engaged nut or lbolt. 
The problem is noted especially in the larger tools Whose 
longer handles have correspondingly increased inertia. 

It has also been found to‘be desirable to improve >the 
spring construction and housing, and to more complete 
ly enclose‘theparts of thetool. 

It is therefore ya Vfurther object of the‘invention to ‘pro 
vide improvements supplying additional _utility in the 
prior tools and overcoming disadvantages thereof, espe 
cially as encountered in the larger sizes. 
A particular object is to providea more rugged con 

struction for stopping the rotor. 
Another object is to lprovide a construction in `which 

the lreaction on the cam-.bearing occurs at a centr-al bear 
ing area and >the ¿force is absorbed directly .under the 
load. 
A vfurther object .is Vto reduce the ̀ shock transmitted to 

the remainder -of the »construction when ’the rotor is 
broughtto «a sudden stop by the wrench parts. 
An additional .object Ais to provide a spring .construc 
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2 
tion characterized by uniform loading of the spring and 
simple adjustment of the spring tension. 
A further object is to provide a closed construction 

having increased safety in operation and which assists 
in maintaining the cleanliness and lubrication of the parts. 

These `and other objects, advantages and functions of 
the invention will be apparent on reference to the speci 

’ Íication and to the attached drawings, in which like parts 
are identified by like reference characters in each of the 
views and in which 

Figure 1 is a top perspective view of a preferred em 
bodiment of the invention, with parts broken away; 

Figure 2 is a cross-section on line 2‘-2 of Figure 4; 
Figure 3 is a side elevation with parts broken away 

of the preferred embodiment; 
Figure 4 is :a plan view of the embodiment with a han 

dle plate removed and parts broken away; 
Figure 5 is a transverse sectional view taken through 

the rotor of the tool, and substantially along line 5-5 
of Figure 4; and 

Figure 6 is a fragmentary perspective View of the un 
derside «of the plate on the handle to illustrate the au 
nular cam. 
The invention provides a new combination and ar 

rangement of parts -in a manually operable impact tool 
whose impact blows are delivered from energy stored 
in and released from spring means. Improvements are 
provided in a -tool or wrench which includes a rotatable 
tool head, »a rotor surrounding the tool head, driving 
connections between the rotor and tool head, an operat 
ing handle, spring means for storing energy coupling 
the handle and the rotor, means for disengaging the ̀ driv 
ing connections and releasing stored energy, and means 
for reengaging the vdriving connections to produce impact 
blows on the tool head. The operating handle is mov 
able relative to the rotor, and the spring means store 
energy from relative movement of the handle, which 
stored energy is converted to kinetic energy of rotor 
movement and in turn converted to impact force on the 
tool head upon reengagement of the driving connections. 
Cam means are preferably provided on the handle for 
disengaging the driving connections, and the cam means 
preferably provides a bearing surface for the rotor. The 
construction also includes interengaging stop members on 
the handle and rotor, respectively, for stopping the rotor 
by the wrench parts. 
The tool head is adapted for engaging a threaded type 

fastening, the head engaging in a socket in the fastening 
or interposed socket member. The driving connections 
are preferably a ratchet and interengaging pawl mem 
bers, and it is further preferred to employ at least three 
pawl members distributed at equal angles around the tool 
head. In the preferred construction, the tool head is 
constructed «as a ratchet `and the pawl members are 
mounted on the rotor. 
The invention is characterized in a preferred embodi 

ment bythe combination with stop means on the outer 
periphery of the rotor, and a stop block connected to 
the handle and engaging or engageable with the stop 
means on the rotor. In a further preferred construction, 
wherein the cam means provides a bearing surface for 
the rotor, the stop means »and the stop block are oriented 
with respect to the cam means -to direct the reaction 
force of the rotor against a central or uninterrupted bear 
ing area of the cam means. ~ 
An embodiment of the ,invention which is especially 

important in the larger tools comprises the provision in 
the combination, of shock'absorbing ̀ means between the 
handle grip and the rotor. ‘ln a preferred construction, 
a resilient gasket is interposed between parts of the 
handle. 
The preferred >construction includes a coil compression 



3 
spring housed in a tubular handle part and actuating the 
rotor through an interposed pivotal link. The handle as 
sembly or handle is completed by a handle plate bearing 
cam means and the stop block for engaging and stopping 
the rotor, and a resilient gasket is preferably interposed 
between the handle plate and the handle tube. The con-V 
nections between the handle tube and the rotor are closed 
by the handle plate construction, and also by a side plate. 

Referring to the drawings, a ratchet type, manually 
actuated, rotary impact tool 1 is illustrated which in 
cludes as its main components a handle assembly 2, aA 
tool head 3, a rotor 4, and a spring assembly 5. The 
tool 'or wrench 1 is designed for engagement with a 
threaded type fastening, for either tightening or loosen 
ing it, in the manner described in my aforementioned 
prior patents. The tool operates initially inthe manner 
of the common wrench, tightening the fastening merely 
by rotation of the tool in engagement therewith. The 
tool also includes ratchet and pawl members, for oscil 
lating or reciprocating the tool to tighten or loosen the 
fastening, with no necessity for rotation in a complete 
circle or repeated removal of the tool. The tool includes 
construction for utilizing the ratchet and pawl members 
as anvil and hammer members, respectively, for oper 
ation as a hand impact tool, to provide magnified torque 
force for driving threaded type fastenings, such as nuts, 
bolts, screws and the like. 
The tool head 3 is arranged transversely of the tool 

and includes a central cylindrical ratchet wheel 6 having 
a series of peripheral teeth 7, there being twelve in the 
embodiment illustrated, which have impact surfaces 8. 
Fastened to or integral with the ratchet wheel 6, on op 
posite surfaces, are 'axially extending shaft portions 9 
terminating at opposite ends in square shaft extensions 
10, for engagement with a threaded type fastening or 
socket having a complementary opening or recess. The 
shaft extensions `10 may have any desired configuration 
for engaging corresponding openings or recesses in the 
driven member. Circumferential slots 11 are provided 
on the tool head shaft portions 9 on opposite sides of 
the ratchet wheel, and they are engaged by retaining or 
confining split rings 12 for securing the tool assembly. 
The tool head 3 and the ratchet wheel 6 thereof are 

surrounded by or enclosed within the rotor 4. The ro 
tor includes an annular body 13 provided with three re 
cesses or slots 14, recessed from the inner wall of the 
body, which extend in the direction of the axis of the 
body and which are spaced at equal angles therearound. 
Three pawls 15 are pivotally mounted in the recesses, by 
means of integral cylindrical end portions 16 journalled 
in corresponding cylindrical recessed areas in the prin 
cipal recesses 14. The pawls 15 are mounted for piv 
otal oscillatory or reciprocatory motion from within the 
recesses 14 to a position in which their leading or inner 
most ends 17, nearest the rotor axis, extend out of the 
recesses in a direction somewhat tangential to the inner 
wall 18 of the body 13. The pawls are pressed by com 
pression springs 19 into normally inwardly protruding 
positions as illustrated, which springs are seated in the 
recesses 14 and bear against the radially outer sides of 
the pawls. 
The ratchet teeth 7, the pawls 15, and the springs 19 

constitute driving connections between the rotor 4 and 
the tool head 3. The driving connections are thus ar 
ranged for engagement to prevent relative movement of 
the rotor and head in one direction, corresponding to 
clockwise rotation of the rotor as viewed in Figure 4. 
The ratchet and pawl members are also arranged to a1 
low relative movement in the opposite direction, corre 
sponding to counterclockwise movement of the rotor rela 
tive to the tool head. In the'following description and 
unless otherwise specified, reference to the direction of 
rotation contemplates the direction as >viewed on the draw 
ing in Figure 4. > ' 

, The inner side 20 of the outer periphery 21 of the 
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rotor body 13 is provided with stop means 22 preferably 
_constituting a bar welded or otherwise secured to the 
periphery and providing a shoulder thereon for stopping 
the rotor. The inner Side 20 of the rotor body is also 
provided with an elongated recess 23 accommodating a 
pivotal link 24. The link is pivotally secured to the 
rotor body 13 by means of a pin 25. 
The operating handle 2 includes as component parts, 

two parallel elongated plates 26 and 27, which cover 
the driving connections between the rotor and tool head 
and which are secured on opposite sides thereof by the 
split rings 12. Each of the mounting plates is provided 
with a circular tool head mounting opening or hole 23, 
in which the tool head 3 and the shaft portions 9 there 
of are journalled. The tool head 3 and the rotor 4 are 
thus mounted on the handle 2, and these members rotate 
about a common axis.  

Annular cams or cam bearings 29 depend or extend 
inwardly from the inner surfaces of the mounting plates 
26 and 27, their central openings registering with the 
tool head mounting openings 28 of the plates. The 
cams are secured to the mounting plates ‘26 and 27 by 
rivets, welding or other suitable means. Each cam is 
provided with three peripheral bearing surfaces 30, and 
the same number of cam surfaces 31 and recesses 32, 
each at equal angles around the periphery of the cams, 
corresponding to the disposition ofthe rotor body recess 
es 14 and the pawls 15 mounted therein. 
The rotor body 13 yand the inner wall 18 thereof are 

supported on the bearing surfaces 30 of the cams for 
relative rotation of the body and the cams. The inner 
walls 33 of the cams 29 also provide bearings for the 
shaft portions 9 of the tool head. The pawls 15 normal 
ly lie in the recessed portions 32 of the cams, with the 
leading ends 17 of the pawls contacting the impact or 
engaging surfaces S of the ratchet teeth 7. 
When the operating handle 2 is rotated in a clock 

wise direction, the rotor 4 and the tool head 3 initially 
also rotate in the same direction, by the action of the 
spring means 5 and interposed pivotal link 24, as de 
scribed in greater detail hereinafter, and by engagement 
of the pawls 15 with the ratchet teeth 7. Eventually the 
resistance of the fastening to further rotation reaches the 
predetermined force required to hold the tool head 3, 
and the rotor 4 through the pawls 15, against the impetus 
of the spring means. At this time, the handle 2 and the 
cams 29 which are movable in the clockwise direction 
relative to the rotor and tool head, continue to rotate. 
The cam surfaces 31 cause the pawls 15 to be pressed 
into the recesses 14 of the rotor body, ultimately cam 
ming the pawls out of engagement with the ratchet teeth 
7. Then, the rotor is free to rotate in the clockwise di 
rection relative to the ratchet wheel 6. Rotation con 
tinues until the pawls 15 strike the next succeeding set 
of ratchet teeth 7, upon whose impact surfaces 8 the 
pawls impact and transmit the kinetic energy of motion 
of the rotor 4, imparted thereto by the spring means 5. 
On the inner side of each handle plate 26 and 27, 

a stop block 34 is secured as by welding, brazing or other 
>suitable means. The stop blocks engage or are engageable 
with the stop bar 22 secured to the periphery of the 
rotor, and they are spaced apart in the assembly to ac 
commodate the pivotal link 24 connecting the rotor 4 
and the spring means 5. ~ 
The stop blocks 34 engage the stop bar 22 to prevent 

the rotor from rotating relative to the handle under the 
normal compression of the spring means 5. These stop 
means also cooperate in the ratchet function of the tool. 
When the handle 2 is rotated in a counterclockwise direc 
tion, the stop means cause the rotor to rotate in the same 
direction. With the tool head 3 engaging a threaded 
fastening, counterclockwise rotation causes the pawls 15 
to slide resiliently over the ratchet teeth 7 when the 
fastening oíîers suflicient resistance to hold the tool head. 
The stop blocks 34 and the stop bar 22 may impact on 
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each other forcibly when upon clockwise rotation of the 
handle followedby an impact, the rotor 4 and the tool 
head 3 move together more than the selected value of 7° 
due to the impact. In this case, the construction will be 
subjected to substantial shock, the elfects of which are 
mitigated in the new construction of stop means and in 
the shock absorbing construction, described hereinafter. 
Another condition which results in a substantial impact 
of the stop and stop bar is where the handle is rotated 
clockwise relative to the rotor 4 not far enough to cam 
the pawls out of the ratchet teeth and cause an impact, 
and then the handle is released under action of the spring 
means 5. 

'I'he reaction of the rotor 4 upon being stopped by en 
gagement of the stop 34 and the stop bar 22 is along h 
line through the center of the rotor and parallel to the 
longitudinal axis of the stop 34, corresponding to the line 
F--R illustrated in Figure 4 of the drawings. The arrow 
F represents the direction of the rotor reaction force, and 
the arrow R at 180° thereto represents the reaction of the 
cam-bearing 29. It will be seen that the reaction of the 
bearing takes place at a central or uninterrupted area of 
the bearing, where it completely contacts the inner wall 
18 of the rotor body 13. The cam-bearing is thus directly 
under the load or line of force, which reduces the unit 
pressure on the bearing to a minimum. 
The handle 2 is completed by a handle tube 35 which 

houses a coil compression spring 36 constituting a part 
of the actuating spring means 5. A rectangular flange 
37 is welded or otherwise secured adjacent the inner end 
of the handle tube 35, for connecting the handle plates 
26 and 27 to the handle tube through an interposed re 
silient gasket 38 constructed of rubber or other resilient 
shock absorbing means. The connection is further made 
by flanges 39 secured to or, in the embodiment illustrated, 
integral with and normal to the handle plates 26 and 27. 
The latter flanges 39 are preferably spaced slightly from 
each other (see Figure 3) and as indicated at 40 (see 
Figure 4), from the handle tube 3S, to eiîect a shock 
absorbing connection between the handle plates and the 
handle tube. In this manner, shock absorbing means are 
provided between the grip of gripping portion 41 `of the 
handle and the rotor 4, reducing the effects on the mecha 
nism of a sudden stop of the rotor by the stop bar 22 
and the stop blocks 34. 
The preferred construction also includes a forked side 

plate 42 which closes the sides of the tool between the 
rotor and the handle tube and bridges and surrounds 
the handle tube at the base 43 of the plate. The base is 
provided with a central opening 44 loosely enclosing the 
handle tube 35, and with bolt holes 45 at the corners 
of the base. Four bolts 46 are inserted through lock 
washers 47, the side plate holes 45, aligned holes 48 
in the handle plate flanges 39, and threadedl holes 49 
in the handle tube ñange 37. A second resilient gasket 
50 is inserted between the handle plate Íianges 39 and the 
base 43 of the side plate, to complete the resilient shock 
absorbing mounting. The side plate 42 serves the dual 
function of providing a clamping surface for the outer 
gasket 50 and of completing the enclosure of the parts 
linking the rotor 4 and the spring assembly 5'. 
The coil compression spring 36 is connected to or en 

gages at its inner end a crosshead 51 provided with a 
dowel pin 52 for pivotally securing the link 24 in the 
crosshead. The crosshead and the coil spring slide in the 
handle tube 35, compressing the power spring 36 when 
the handle 2 is rotated clockwise relative to the rotor 4. 
When the pawls 15 are cammed out of engagement with 
the ratchet teeth 7, and the rotor moves freely until im 
paoted, the energy stored in the power spring is released, 
the sprinf7 expanded towards the rotor and driving the 
rotor through the link 24. 
The parts are arranged so that as the spring 36 is 

compressed, the length of the radial moment arm on 
which the link 24 acts upon the rotor, becomes pro 
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“53 
gressively shorter. The shortening of the moment'arni 
compensates >for the increasing spring pressure, resulting 
in a practically constant value of the moment applied to 
the rotor, and also in a corresponding constant force re 
quired to move the handle through its arc, rather than 
increasing force required of the operator. ' ` 
The remainder of the spring assembly 5' comprises 

means for 'adjusting the initial >compression of the power 
spring 36. These means include an adjusting screw 53 
rand an adjusting nut 54 threaded on the screw. The ad 
justing screw is provided with a lateral ñange 55 for 
centering the screw in the handle Vtube 35, and a socket 
56 at its outer 'end for receiving an adjusting tool such 
as a hexagonal wrench. The flange 55 of theradjusting 
screw bears against a thrust washer S7 which in turn bears 
again a retaining split ring 58. 
The power >spring 36 Abears against ̀ spacing washers 59 

provided adjacent the adjusting nut 54. The initial power 
spring compression is adjusted by turning the adjusting 
screw 53, which moves ‘the adjusting nut 54 in either di 
rection along the screw. 
As illustrated in Figure 2, a set screw 60 is provided 

in a threaded opening through ̀the adjusting nut '54, and a 
friction plug 61 of nylon or the ̀ like is inserted beneath 
the set screw and bears upon vthe threads of the adjust 
ing screw 53 when the set screw is tightened, In this 
manner, the location of the adjusting nut 54 and the 
compression of the power spring 36 _are secured to prevent 
any change in the settings during operation of the tool. 
The set screw 60 also projects through a longitudinal slot 
or opening 62 in the side of the handle tube 35, which 
regulates the travel of the set screw and adjusting nut, 
and thus the lim-its vof power spring compression. The 
position of the adjusting ̀ nut 54 and thus the compression 
of the power spring are indicated, ‘by reference to a scale 
*63 located on the tube along the slot. The slot 62 is 
covered on the inside by a thin cover plate -64 mounted 
on the adjusting nut 54 and which travels therewith, pre 
venting entry of foreign material. 
The -co'il compression .spring 36 provides a simple con« 

struction and each turn of the coil is uniformly loaded, 
resulting i-n a long vlife of the spring. The force of the 
spring is readily adjusted by loosening the set screw 60 
`and Vturning the adjusting screw 53. The handle tube 35 
constitutes an teconomical :and sturdy lever-handle, while 
providing a >closed spring container. 

Reference to “predetermined force” or “predetermined 
tension” herein Ácontemplates the adjustable features of 
thespring assembly 5 in connection with the rotor 4 and 
the tool head 3. The coil compression spring 36 is ad- j 
justed -to any desired initial compression for producing 
corresponding forces and overcoming or yielding to cor 
responding resistance. When the handle 2 is initially 
rotated clockwise for tightening va fastening, force cor 
responding to the spring tension is transmitted to the 
rotor 4 and through the driving ̀ connections to the too‘l 
head 3. Eventually, the resistance furnished by the 
threaded fastening increases to the .point ythat the >tool 
head 3 and rotor 4 are held by the force of the resistance 
against the power spring 36 tension. This resistance 
force is predetermined in accordance with the require-v 
ments of the job, and it is .determined or fixed by the 
predetermined spring tension initially produced in the 
power spring. , 

When rotation of the handle 2 is continued from .that 
point of resistance to movement of the ltool head 3, the 
compression of the power spring 36 increases until the 
pawls 1S are disengaged and the rotor 4 is released from 
its connection with the tool head 3, and an impact fol 
lows as previously described. The force of this impact 
is determined by the tension produced in the power spring 
by this time, which in turn is a function of the aforemen 
tioned predetermined initial spring tension. The impact 
force increases with increasing initial spring tension (or 
compression), and vice versa. 
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To summarize the operation of the tool, it is inserted 
in a socket as provided in a threaded fastening or inter-v 
posed socket member, and the handle 2 is rotated clock 
wise to tighten the fastening, assuming that the fastening 
has a right hand thread. Initially, the tension of the 
power spring 36 causes the handle 2, the rotor 4, the tool 
head 3, and the fastening to rotate together. The tool 
can be reciprocated as a ratchet wrench. Ultimately, the 
fastening becomes tight and the tool head and the rotor 
are restrained. At this time, the handle 2 and the cams 
29 advance relative to the rotor and tool head, cocking 
the power spring 36, until the pawls 15 are cammed out 
of engagement with the ratchet teeth 7. The rotor is then 
free to rotate clockwise, the power spring expands and 
rotates the rotor to a position where each of the pawls 
l5 engages the next ratchet tooth 7 with the transmis 
sion of considerable impact force. Each 30° movement 
ofthe handle produces an impact, which normally rotates 
the tool head 3 and the fastening a distance within about 
5° to 7°. This degree of rotation is preferred for con 
servation of energy, for design reasons, and for most 
satisfactory use. However, either a greater or lesser angle 
may be selected. Continued operation produces a series 
of impacts. To loosen the fastening, the tool is simply 
turned over, and the opposite shaft extension 10 is in 
serted in the fastening. The tool then operates in the 
same manner to loosen the fastening, except that with a 
tight fastening, the impacts occur first, until the fastening 
is sufficiently loose that it is removed by the tool in the 
manner of a ratchet wrench. 
When the rotor 4 and the tool head 3 move together 

more than 7° upon impact, when the handle 2 returns 
counterclockwise relative to the rotor due to the ten 
sion of the power spring 36, or when the tool is operated 
as a ratchet, the stop bar 22 and the stop blocks 34 
strike each other. Owing to the location and construc 
tion of these stop means, they provide the requisite 
durability for especially the larger size tools. Their con 
struction and arrangement also enables orientation of the 
cam-bearing 29 so the force on the bearing from such 
contact is absorbed with the minimum unit pressure on 
the bearing. The shock absorbing construction including 
the connections of the handle plates 26 and 27 to the 
handle tube 35 through the gaskets 38 and S0 reduces 
the stresses on the parts of the tool when the stop means 
impact on each other. As regards the construction ac 
complishing these objects and advantages, it will be un 
derstood that the construction and arrangement of the 
stop means, the location and type of shock absorbing 
means, and the construction and arrangement of other 
parts may be varied while accomplishing the objects of 
the invention and falling within its scope. 
The enclosed construction is characterized by increased 

safety and protection from foreign matter. The handle 
tube 35 completely encloses the spring assembly 5. The 
handle plates 26 and 27 cover and prot'ect the driving 
connections, and these plates and the side plate 42 
enclose the connections between the handle tube 35 and 
the rotor 4. The enclosing means prevent entry and 
catching orpinching a foreign member, such as between 
the stop means, in the path of the power spring, or in 
the spring itself. The initial compression of the power 
spring is readily adjusted at the end of the tool. 
The improved tool is very rugged and long lasting 

under heavy duty, and the shock effects are reduced. It 
is readily assembled and disassembled. The maintenance 
requirements are exceedingly simple, involving only 
periodic lubrication.v ' ' 

The invention is hereby claimed as follows: 
l. In a manually operable impact tool whose im 

pact blows are delivered from energy stored in and re-l 
leased from ̀a spring means, -and including a rotatable tool 
head, a rotor surrounding said tool head, driving con 
nections between said rotor and said tool head, an op 
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8 
erating handle movable relative to said rotor, said spring 
means coupling said handle and said rotor for storing 
energy from said relative movement of the handle, cam 
means on said handle for disengaging said driving con 
nections and releasing said energy, and means for re 
engaging said driving connections to produce impact 
blows on said tool head, the combination with stop means 
on the outer periphery of said rotor, and a stop block 
depending from said handle and engaging said stop 
means. ' ‘ 

2. An impact tool as defined in claim l in combination 
with shock absorbing means between the gripping por 
tion of said handle and said rotor. 

3. An impact tool as defined in claim l wherein said 
cam means provides a bearing‘surface for said rotor, and 
said stop means and said stop block are oriented with 
respect to said cam means to direct the reaction vforce 
of said rotor against a central bearing area of said cam 
means. 

4. An impact tool as defined in claim 3 wherein said 
driving connections comprise a ratchet and at least three 
pawl members at equal angles around said tool head, 
and said cam means includes cam surfaces and'bearing 
surfaces equal innumber to said pawl members. 

5. In a manually operable impact tool whose impact 
blows are delivered Ifrom energy stored in and released 
from a spring means, and including a rotatable tool head, 
a rotor surrounding said tool head, driving connections 
between said rotor and said tool head, an operating han 
dle movable relative to said rotor, said spring means 
coupling said handle and said rotor for storing energy 
`from said relative movement of the handle, cam means 
on said handle for disengaging said driving connections 
and releasing said energy, means for re-engaging said 
driving connections to produce impact blows on said 
tool head, and interengaging stop members on the handle 
and rotor, respectively, the combination with shock ab 
sorbing means between the gripping portion of said han 
dle and said rotor. 

6. An impact tool as defined in claim 5 including a 
resilient gasket interposed between the part of said grip 
ping portion of said handle bearing said stop member 
and the handle. 

7. In a manually operable impact tool whose impact 
blows are delivered from energy stored in and released 
from a spring, and including a rotatable tool head, a 
rotor surrounding said tool head, driving connections 
between said rotor and said tool head, an operating 
handle movable relative to said rotor, cam means on said 
handle for disengaging said driving connections and re 
leasing said energy, and means Afor re-engaging said driv» 
ing connections to produce impact blows on said tool 
head, the combination with a handle tube housing a coil 
compression spring, a pivotal link connecting said spring 
and said rotor, a handle plate bearing said cam means, 
stop means on'the outer periphery of said rotor, a stop 
block depending from said handle plate and engaging said 
stop means, and a resilient gasket interposed between 
said handle plate and said handle tube. 

8. In a manually operable impact tool including a 
rotary tool head, a rotor surrounding the tool head and 
an operating handle movable relative to the tool head 
and rotor about the axis of the tool head, the axis about 
which the tool head rotates extending perpendicular to 
the longitudinal axis of the handle, pawl and ratchet 
driving connections between the rotor .and tool head cir 
cumferentially thereof, spring means coupling the handle 
and rotor and operating to store energy during and as a 
function of relative angular movements between the han 
dle andV rotor, an annular cam member rigid with the 
handle and having circumferentially spaced cam _and 
bearing surfaces coaxial With the tool head, said cam 
surfaces being disposed for operation to disengage Vsaid 
driving connectionsand thereby release energy stored in 
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the spring means for production of impact blows on the 
tool head as a function of reengagement of the driving 
connections, bearing surfaces on said rotor mating with 
the bearing surfaces on said cam member, stop abut 
ments on the handle and rotor respectively and angularly 
movable into abutting engagement in a direction to im 
pose reaction forces diametrically of the tool head axis 
between said mating bearing surfaces of the rotor and 
the cam member, the bearing surfaces of the cam mem 
ber being disposed between adjacent cam surfaces there 
of and oriented with said direction of engagement of the 
abutments so that said reaction forces are concentrated 
in a region círcumferentially between adjacent cam sur 
faces. 
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