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3,214,940 
IMPULSE TOOL 

Leo Kramer, Athens, Pa., assignor to Thor Power Tool 
Company, Aurora, 111., a corporation of Delaware 

Filed Jan. 8, 1963, Ser. No. 250,161) 
18 Claims. (Cl. 64—26) 

This invention relates to improvements in rotary, power 
driven, torque applying tools, such as a wrench or the like 
for driving nuts, bolts, screws or other fasteners. 

In a conventional impact wrench, the kinetic energy of 
a massive rotating hammer member is transferred to a 
spindle member ‘by repeated collision or striking between 
cooperating impact jaws on the hammer and spindle. 
Such tools have well-known disadvantages and limitations, 
particularly the relatively limited life of the impact jaws 
and the difficulty in the control of output torque. 

In Donald K. Sk-oog US. Patent No. 3,116,617, issued 
January 7, 1964, a different type of tool known as an im 
pulse tool is described and claimed in which the torque 
generating mechanism includes a pair of non-impacting 
or non-striking, relatively rotatable, eccentrically spaced 
members, one of which is driven by a motor and the other 
of which is adapted to mount a tool such as a nut or bolt 
engaging socket or the like. The space between the two 
members is ?lled with oil or other pressure transmititng 
liquid, and the internal structure is such that as one 
member rotates relative to the other, the pressure of the 
oil rapidly increases and decreases in a cyclic manner so 
as to create a series of impulses. These impulses are 
transmitted from the driving member to the driven mem 
ber through the medium of the oil but without any direct 
physical impact or collision between jaws or other metal 
parts. 
The present invention involves improvements in an 

impulse tool of the foregoing type and particularly certain 
improvements in the internal structure responsible for 
the generation of the impulses. 

Accordingly, a primary object of the invention is to 
provide a novel and improved impulse tool of the general 
character described above. 
A further object of the invention is to provide, in an 

impulse tool of the general character described, novel and 
improved means for obtaining impulses. 

Another object of the invention is to provide, in an 
impulse tool of the general character described, novel and 
improved means for obtaining an intermittent ?uid seal 
between a pair of relatively rotating members so as to 
generate cyclic impulses in a ?uid between the members. 
A more speci?c object of the invention is to provide, 

in an impulse tool of the aforementioned general charac 
ter. pair of relatively rotatable members with a radially 
slidable blade therebetween and novel and improved 
means for applying high ?uid pressure at the inner end 
of the ‘blade. 

Other objects and advantages of the invention will be 
come evident from the subsequent detailed description 
taken in conjunction with the accompanying drawings, 
wherein: 
FIG. 1 is a front end elevational view of a tool com 

prising one speci?c embodiment of the invention; 
FIG. 2 is a side elevational view, partially in section, 

taken along the line 2—2 of FIG. 1; 
FIG. 3 is a reduced scale end elevational view of a 

portion of the internal mechanism of the tool as seen along 
the line 3-3 of FIG. 2; 

FIG. 4 is a view similar to FIG. 3 but taken at the 
opposite end of the internal mechanism along the line 
4——4 of FIG. 2; 

FIG. 5 is an enlarged scale horizontal sectional view 
of the internal mechanism taken along the line 5—5 of 
FIG. 2; 
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FIG. 6 is a transverse sectional view taken along the 

line 6--6 of FIG. 5; 
FIG. 7 is a fragmentary sectional view taken along the 

lines 7-7 of ‘FIGS. 5 and 6; 
FIG. 8 is a fragmentary developed sectional view taken 

along the line 8-8 of FIG. 6', 
FIG. 9 is an enlarged fragmentary sectional view taken 

along the line ‘9——9 of FIG. 5; 
FIGS. 10-12 are reduced scale sectional views, general 

ly similar to 'FIG. 6, showing successive operating posi 
tions of the internal mechanism of the tool; 
FIGS. 13 and 14 are reduced scale sectional views show 

ing a modi?cation of the opposite end portions of the 
internal mechanism; 
FIG. 15 is a sectional view generally similar to FIG. 5 

but showing another modi?cation of the invention; 
FIG. 16 is a sectional view taken along the line 16-—16 

of FIG. 15; 
FIG. 17 is a sectional view similar to FIG. 16 showing 

a further modi?cation; 
FIG. 18 is a sectional view similar to FIG. 17 showing 

still a further modi?cation; and 
FIG. 19 is a fragmentary sectional view taken along the 

line 19—19 of FIG. 18. 
For the sake of convenience, the present invention is 

‘illustrated in connection with a rotary power driven 
wrench or nut setter, but it will be understood that the 
principles of the invention which pertain to the torque 
generating or impulse unit may be utilized to advantage 
in a wide variety of power tools. 

Referring ?rst to FIGS. 1 and 2, the tool has a front 
casing section 21 and a rear casing section 22 with a 
depending handle portion 23, the front and rear casing 
section-s being detachably connected, as by a plurality of 
cap screws 24. The rear casing section 22 contains a 
rotary air-actuated motor of a conventional type des 
ignated generally at 26. An air hose (not shown) may be 
connected to an air inlet connection 27 at the lower end 
of the handle portion 23, and the air supply to the motor 
26 is controlled by means of a throttle valve assembly 28 
movably mounted in the handle portion 23 and operable 
by a depressible trigger 29 for regulating the operation of 
the tool. An impulse unit 31 is contained within the 
front casing section 21, as hereinafter described in greater 
detail. The impulse unit 31 has a rotatable spindle with 
an elongated forward shaft portion 32 journaled in a 
bearing or bushing '33 which is mounted in an opening in 
the forward end of the casing section 21. The outer 
terminus of the spindle portion '32 is provided with a 
square end 34 having a depressible detent 35 for detach 
ably mounting a nut or bolt engaging socket or other tool 
member. 

Referring particularly to FIGS. 5-9, the impulse unit 
31 comprises a housing assembly, indicated generally at 
41, which is adapted to be driven by the air motor 26, 
and an internal spindle 42 having the forwardly project 
ing shaft portion 32 heretofore mentioned. 

The housing assembly 41 includes an outer casing 43 
having a ?anged forward end 44 and an internally thread 
ed rear end portion 46. A cylinder bushing 47 (FIGS. 5 
and 6) having an eccentric internal cylinder cavity 48 
is tightly press-?tted within the outer casing 43 and is dis 
posed between a pair of forward and rear cap members 
49 and 51 (FIG. 5), respectively, with O~ring seals 52 
mounted in grooves 50 in the inner faces of the respective 
cap members opposite the axial ends of the bushing 47. 
The forward cap member 49 abuts the flange 44 and has 
a forwardly projecting tapered bearing portion 53 with a 
bore 53’ which receives the spindle shaft portion 32. A 
rotary O-ring seal 54 is mounted in an annular groove 55 
in the bearing portion 53. An annular locking ring or nut 
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56 threadedly engages the casing opening 46 and abuts 
the rear cap member 51 for retaining the housing assem 
bly 41 in unitary assembled relation. The front and rear 
cap members 49 and'51 are retained in predetermined 
orientation with respect to the eccentric cavity 48 of the 
bushing 47 by means of a plurality of roll pins 57 and 
58 (FIGS. 6 and 8) which are ?tted in suitable openings 
in the bushing and the respective cap members. As seen 
in FIG. 4, the inner periphery of the locking ring or nut 
56 is provided with a plurality of recesses or serrations 59 
so that after the nut 56 has been tightened to the desired 
extent, a set screw 60 can be inserted through one of the 
recesses 59 and threaded into a selected one of a plurality 
of threaded sockets 61 in the rear cap member 51 for 
locking the nut 56 in its tightened position. In the illus 
trated embodiment the weight of the housing assembly 41 
has been reduced by providing a plurality of open axial 
bores 68 (FIGS. 6 and 8) in the thicker wall portion of 
the bushing 47, four such bores 68 being shown in this 
instance. Corresponding openings 69 and 70 are pro 
vided in the cap members 49 and 51, respectively, in 
alignment with the opposite ends of the bores 68. 
The spindle 42 has an enlarged central portion 62 with 

an irregular generally polygonal cross-sectional con?gura 
tion disposed within the eccentric cylinder cavity 48 of 
the bushing 47, as best seen in FIG. 6. A short integral 
stub shaft portion 63 (FIG. 5) projects rearwardly from 
the spindle'portion 62 and is ?tted with a bearing sleeve 
64 which is journaled in a socket 65 provided in a pro 
jecting boss portion 66 on the rear cap member 51. The 
opposite end of the spindle is journaled in the bearing 
portion 53 of the front cap member 49 by means of the 
elongated integral shaft portion 32 (FIG. 5) heretofore 
described. The spindle shaft portions 32 and 63 are co 
axial with the axis of rotation of the housing assembly 
41. 
The eccentric cylinder cavity 48 of the bushing 74 is 

?lled with a suitable oil or other pressure transmitting 
liquid, and a detachable ?ll plug 71 (FIGS. 3 and 5) is 
provided in the front cap member 49 for‘ ?lling the cavity 
48 with oil. A removable vent plug 72 (FIG. 3) is also 
provided in the cap member 49‘ adjacent the plug 71 for 
venting air from the cavity 48 during the introduction of 
oil. The rear cap member 51 has a hexagonal drive con 
nection 73 (FIG. 5) projecting from the boss portion 66 
and engaging a driving socket connection 74 (FIG. 2) 
on the air motor 26. Thus, when the air motor 26 is in 
operation, the housing assembly 41 (comprising 43, 47, 
49, 51, and 56) of the impulse unit 31 is rotated and, as 
described in detail below, ?uid pressure impulses are gen 
erated in and are transmitted through the oil medium to 
the spindle 42. 
The eccentric cavity 48 of the bushing 47 is provided 

with a pair of circumferentially extending recesses or 
undercuts, as designated at 81 (FIGS. 5 and 6), inter 
mediate the opposite ends of the bushing 47, and these 
circumferential recesses 81 are interrupted by a pair of 
diametrically disposed axially extending lands or seal 
points 82 and 83. At one side of the spindle axis the 
spindle portion 62 is tapered and terminates in a restricted 
axially extending edge portion 84 which spans the recesses 
81 and is adapted to be aligned in temporary sealing en 
gagement with the axially extending land 83 during rela 
tive rotation of the housing assembly and the spindle. 
The opposite side of the spindle portion 62 is curved, as 
at 85 (FIG. 6), and is also provided with a radially ex 
tending slot 86 disposed opposite the tapered edge portion 
84. A generally T-shaped blade 87 having a central stem 
portion 88 and a crossbar portion 89 is mounted with the 
stem portion 88 and the inner marginal edge of the cross 
bar portion 89 extending loosely into the slot 86 (FIG. 5) 
and with the cross-bar portion 89' also extending axially 
of the bushing 47 and spanning the recesses 81. As best 
seen in FIG. 6, the width of the slot 86 is substantially 
greater than the thickness of the blade 87 so that the 
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blade has a somewhat loose or sloppy ?t in the slot 86 
for the purpose hereinafter described. A pair of com 
pression springs 91 are disposed in suitable bores 92 (FIG. 
5) in the spindle portion 62 at the base of the slot 86 
and extend into a pair of aligned bores 93 in the axially 
projecting end portions of the blade portion 89 for nor 
mally urging the blade 87 outwardly toward the Wall of 
the bushing cavity 48. As best seen in FIG. 6, the outer 
axially extending edge of the blade portion 89 is rounded 
or curved, as at 94, to provide intermittent sealing en 
gagement with the axially extending land 82 during rela 
tive rotation of the housing assembly and the spindle. 

Referring now to FIGS. 6 and 10-12, a typical operat 
ing cycle of the tool will be described. As seen in FIG. 
10, the housing assembly 41, including the bushing 47, 
is being driven in a clockwise direction by the air motor 
26, as indicated by the arrow. The square end 34 on the 
forward spindle shaft 32 is assumed to be in engagement 
through a suitable socket (not shown) with a fastener 
element (not shown) such as a nut or bolt which is to be 
tightened. At the outset of the tightening operation, very 
little torque resistance is encountered by the spindle and, 
consequenly, the frictional engagement of the spring 
pressed blade 87 with the inner wall of the bushing cavity 
48 is su?icient to cause the spindle 42 to rotate in a 
clockwise direction in unison with the rotating housing 
assembly 41. 
As tightening of the fastener element proceeds and sub 

stantial torque resistance is encountered by the rotating 
spindle 42, the housing assembly 41 begins to rotate rela 
tive to and ahead of the spindle 42. At this time, because 
of the eccentric shape of the cavity 48, the oil or other 
pressure transmitting ?uid is free to ?ow between oppo 
sit sides of the spindle so that the pressure throughout the 
cavity 48 is substantially uniform. However, as will be 
evident from FIG. 10, as the housing assembly 41 con 
tinues to rotate in a clockwise direction relative to the 
spindle 42, the volume of the cavity 48 below the spindle 
42 is gradually increasing whereas the volume of the 
cavity 48 above the spindle 42 is gradually decreasing. 

FIG. 11 shows the position of the parts of the impulse 
unit just before the impulse point. As will be recognized, 
the land 83 is approaching a temporary dynamically 
sealed relationship with the tapered edge 84 of the spindle 
portion 62 and, in the same fashion, the land 82 is ap 
proaching dynamic sealing relation with the outer edge 
94 of the blade 87. At the same time, the volume of the 
upper portion of the cavity 48 above the spindle 42 has 
continued to decrease, but oil is still free to ?ow between 
opposite sides of the spindle through the recesses or under 
cuts 81. 

In FIG. 12, the housing assembly 41 has rotated very 
slightly beyond the FIG. 11 position so that the lands 
82 and 83 are now in dynamic sealing relation with respect 
to the blade 87 and the spindle edge 84, and oil is no 
longer free to ?ow between opposite sides of the spindle 
through the recesses 81. As a result of this sudden seal 
ing-o? of the ?uid, a momentary substantial increase in 
?uid pressure is obtained in the upper portion of the 
cavity 48, as indicated by the letter H to designate the 
high pressure zone. In the lower sealed-01f portion of 
the cavity 48, the ?uid pressure is substantially lower, as 
designated by the letter L to indicate the low pressure 
zone. In a typical example, the pressure in the zone H 
may be as high as 3,000 lbs. per square inch. This mo 
mentary pressure increase in the zone H imposes an ec 
centric force on the blade 87 and thereby causes the 
spindle 42 to rotate in a clockwise direction to tighten 
the fastener element. 
As the housing assembly 41 rotates beyond its FIG. 12 

position ahead of the spindle 42, the ?uid pressure in the 
cavity 48 is again substantially equalized by reason of the 
eccentric shape of the cavity 48 and the free ?uid com 
munication provided by the recesses or undercuts 81 once 
the moving parts have passed beyond the dynamic seal 
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point illustrated in FIG. 12. Continued rotation of the 
housing assembly 41 causes the foregoing cycle to be re 
peated with the result that successive pressure increases 
are generated in the high pressure zone H of the cavity 
48 and these pressure increases result in impulses which 
are imparted to the spindle 42 through the medium of 
the ?uid and the blade 87 until the desired tightening 
operation has been completed. 

Because of the rapid rotation of the housing assembly 
41, it will be understood that the dynamic sealing rela 
tion ship described above is repeated over and over again. 
However, to insure proper operation of the tool, a small 
static leakage between the relatively rotatable housing 
assembly 41 and spindle 42 is provided. For example, 
in assembling the impulse unit 31, the casing nut 56 
is tightened su?iciently to retain the inner faces of the 
end cap members 49 and 51 in dynamic sealing relation 
ship with the opposite axial ends of the spindle portion 
62, but the operating clearance therebetween is sufficient 
to allow a predetermined static leakage between the high 
and low pressure sides of the cavity 48. This relation 
ship is necessary in order to insure that excessive driving 
torque from the air motor 26 will not be required in 
order to rotate the housing assembly 41 beyond the dy 
namic sealing position illustrated in FIG. 12. 
As a further aid in this respect, it is preferred to pro 

vide the inner face of one of the housing cap members 
with a groove of predetermined dimensions which is capa 
ble of transmitting ?uid pressure between the high and 
low pressure sides of the cavity when the operating parts 
are in dynamic sealed relation. For example, as illus 
trated in FIG. 9, the inner face of the forward cap mem 
ber 49 is provided with a small metering groove 96 which 
extends diametrically across the oil fill opening in which 
the ?ll plug 71 is mounted. Thus, when the blade 87 and 
the tapered spindle edge 84 are in sealed alignment with 
the lands 82 and 83, as illustrated in FIG. 5, the zones 
H and L are placed in restricted communication through 
the groove 96 which is of suf?cient length to extend 
across the thickness of the blade 87. Further control 
over the ?uid pressure communication through the groove 
96 may be effected by altering the length of the threaded 
shank of the ?ll plug 71, the inner end of which extends 
into the groove 96. Thus, it is possible to compensate 
for slight variations in manufacturing clearance, and this 
adjustment will ordinarily be made at the factory and 
requires no further correction in the ?eld. 
A bore or passageway, illustrated at 97 in FIG. 5, ex 

tends angularly through the tapered bearing portion 53 
of the forward cap member 49 and communicates at one 
end with the cavity 48 and at its other end with the O 
ring groove 55 in order to relieve oil pressure under the 
O-ring 54. At the dynamic seal condition of the impulse 
unit, high pressure ?uid tends to bleed from the high 
pressure zone H of cavity 48 along the forward spindle 
shaft 32 into the O-ring groove 55 and may thence pass 
through the angular bore 97 to the low pressure zone L 
of the cavity 48. 

In the foregoing description of the operation of the im 
pulse unit, it will be recognized that in order to achieve 
the intermittent dynamically sealed relationship as re 
quired for the generation of impulses, it is essential that 
the movable blade 87 be held in sealing relationship with 
the land 82 during the impulse period of each revolution. 
The pressure exerted by the springs 91 is not su?icien’t 
for this purpose, and it is, therefore, necessary to provide 
suitable means for imposing the high ?uid pressure gen 
eratcd in the zone H of the cavity 48 against the inner 
end of the blade 87. It is necessary that the blade 87 be 
positively urged into temporary sealed relation with re 
spect to the land 82 in order to obtain the desired gen 
eration of an impulse during each revolution of the hous 
ing assembly 4.1. Consequently, there must be an ex~ 
tremely rapid build-up of ?uid pressure behind the blade 
87 so as to insure the desired seal. Otherwise, the mecha~ 
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nism will merely rotate rapidly without creating the re 
quired impulses for rotating the spindle 42. The present 
invention accomplishes this result in a simple and highly 
advantageous manner by means of the sloppy or loose ?t 
of the blade 87 in the spindle slot 86. 

Referring particularly to FIG. 6, which shows the im 
pulse unit in dynamically sealed relation similar to FIG. 
12 but with the housing assembly 41 rotating in a coun 
terclockwise direction, it will be seen that the slot 86 is 
substantially wider than the thickness of the blade 87 so 
as to permit the latter to cock or tilt within the slot. For 
example, in a typical practical embodiment, the blade 
87 may have a thickness of about 1%4” with the slot 86 
having a width of about 1A". With such enlarged clear 
ance space between the blade and the walls of the slot, 
the high ?uid pressure acting on one side of the outer 
portion 89 of the blade causes the opposite side of the 
blade portion 89 to be pressed tightly against one wall 
of the slot 86 at the inlet edge of the latter, a designated 
at 101 in FIG. 6. Also, the resultant cocking of the 
blade causes the stem portion 88 of the blade to engage 
the opposite wall of the slot 86, as designated at 102 in 
FIG. 6. 

In this cocked position of the blade 87, high pressure 
?uid from the zone H has free access to the slot 86 through 
the angular clearance between the blade and the slot wall 
at the opposite side of the blade from the contact point 
101. Thus, high pressure ?uid in the slot 86 acting on 
the inner longitudinal edge surfaces of the blade portion 
89, which project axially beyond the stem portion 88, 
urges the blade outwardly into sealing engagement with 
the land 82. At the same time, the same high pressure 
?uid acting on the blade 87 and holding the same in 
cocked relationship provides an effective ?uid seal along 
the contact line 101 so as to prevent the escape of high 
pressure ?uid from the slot 86 into the low pressure 
zone L. 
The above-described tiltable blade construction a?ords 

numerous advantages over other arrangements for pres 
sure loading the blade, such as the provision of a check 
valve-controlled bore communicating through the spindle 
between the inner end of the slot and the high pressure 
zone H. The tiltable blade arrangement is rapid acting 
and provides a relatively short ?uid passage for transmis 
sion of pressure to the inside of the blade. Moreover, 
the T-shaped con?guration of the blade in combination 
with the clearance between the slot wall and the blade 
provides a substantially enlarged passage means for rapid 
and effective pressure loading of the blade. In addition, 
the structure is simple and uncomplicated in that it elimi 
nates internal passage and valve arrangements in the spin 
dle and is much more economical to manufacture because 
of the wide range of manufacturing tolerances as com 
pared with a blade having a close-?tting sliding relation 
ship in the slot. Because of the fact that the entire spin 
dle mechanism is completely submerged in oil or other 
pressure transmitting ?uid, the possibility of detrimental 
wear at the contact points 101 and 102 between the blade 
and the slot is held to a minimum and in most instances 
is negligible. 
To reserve the operation of the tool, the direction of 

rotation of the air motor 26 is reversed, thereby rotating 
the housing assembly 41 in the opposite direction and 
consequently interchanging the high and low pressure 
zones H and L illustrated in FIGS. 6 and l0—12. In the 
reverse direction of rotation, the blade 87 will, of course, 
be cocked or tilted in the opposite direction, but the op 
eration is otherwise the same as hereinabove described. 
Thus, the mechanism is readily reversible and proper 
pressure loading of the blade 87 is not dependent upon 
the operation of a check valve or the like in an internal 
?uid pressure passageway. 

Although in the illustrated embodiment the housing 
assembly 41 is driven by the air motor 26 and the spin 
dle 42 drives the tool member, it will be appreciated that 
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these functions may be interchanged by minor and ob 
vious modi?cations of the structure. Thus, the rear spin 
dle shaft portion 63 can be connected to the air motor 
26 and the forward cap member 49 of the housing assem 
bly 41 can be modi?ed to mount the tool member. 
One of the principal advantages of an impulse tool, in 

addition to the elimination of impacts or collisions be 
tween metal parts, is the facility with‘which such an im 
pulse mechanism lends itself to the control of output 
torque of the tool. Certain minor provisions for con 
trolling the pressure differential between the high and 
low pressure sides of the impulse unit have been described 
above for the purpose of minimizing the torque require 
ments of the air motor 26. However, in order to pro 
vide a positive upper limit on the torque output of the 
impulse unit, an adjustable pressure relief valve is prefer 
ably provided which will prevent the ?uid pressure in the 
high pressure zone H from exceeding a predetermined 
maximum. 
One such pressure relief arrangement is shown in FIGS. 

5, 6, and 8 and comprises a centrally located axial bore 
106 in the bushing 47 adjacent the land 83. As shown in 
FIGS. 5 and 8, the bore 106 is open at the forward end 
of the bushing 47 adjacent the forward cap member 49 
but is closed at its opposite or rearward end adjacent the 
cap member 51. The rearward end of the bore 106 has a 
reduced diameter portion 107 providing an annular shoul 
der 108 constituting a valve seat for a ball element 109. 
High pressure ?uid from the zone H communicates with 
the bore portion 107 through an angular drilled passage 
111 in the bushing 47. The ball element 109 is normally 
retained in seated relation on the shoulder 108 by means 
of a spring 112 having its inner end operatively engaging 
the ball 109 through a cap member 113. The opposite 
end of the spring 112 seats against a ?ange 114 of a pis 
ton member 116 disposed adjacent the forward end of the 
bore 106. The piston 116 has another ?ange 117 spaced 
from the ?ange 114 with an O-ring seal 118 mounted 
therebetween. An adjusting screw 121 is mounted in a 
threaded opening 119 in the end cap member 49 and en 
gages the outer end of the piston 116 for regulating the 
position of the piston 116 within the bore 106 and the 
degree of compression of the spring 112. A tension plug 
120, of nylon or the like, is provided in the cap member 
49 and engages the threads of the screw 121 for retaining 
the latter in adjusted position. 
When high pressure ?uid in the bore portion 107 ex 

ceeds a predetermined pressure, which is dependent upon 
-the pressure exerted by the spring 112 as determined by 
the adjusting screw 121, the ball 109 is disengaged from 
its seat 108 and the high pressure ?uid bleeds into the 
bore 106 and thence through a drilled angular passage 
122 in the bushing 47 into the low pressure zone L of the 
cavity 48. For additional pressure relief capacity, if 
needed, a further drilled passageway 123ymaypbe provided 
which also communicates between the bore 106 and the 
low pressure zone L. Thus, when the spindle 42 encoun 
ters a predetermined torque resistance during a tightening 
operation, the pressure in the high pressure zone H of 
the cavity 48 will tend to build up because of the limited 
rotatability of the spindle at which point the relief ball 
valve 109 will open so as to prevent the imposition of 
excessive torque on the fastening element._ 

Referring to FIGS. 1 and 2, the front casing section 21 
of the tool is provided with a front opening 124 through 
which an Allen wrench or other tool may be inserted for 
adjustment of the relief valve screw 121 after the spindle 
end 34 has been rotated by hand to bring the screw 121 
into alignment with the hole 124. 

In the illustrated embodiment, the spindle portion 62 is 
provided with a pair of bores 126 and 127 (FIG. 7) 
which extend from the rear end of the spindle portion 62 
and terminate before the forward end of the spindle por 
tion 62. The mouth of the bore 126 is ?tted with a plug 
128 containing a small ori?ce opening 129. A piston ele 
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ment 130, similar to the piston 116 heretofore described, 
is movably mounted in the bore 126 with a spring 131 to 
provide an expansion chamber or reservoir for accommo 
dating expansion and contraction of the oil or other pres 
sure transmitting ?uid contained in the cavity 48. The 
reservoir 126 thereby compensates for operating and am 
bient temperature changes and also for any slight leakage 
loss of oil during use of the tool. The ori?ce opening 129 
is sufficiently restricted so that the reservoir or expansion 
chamber 126 and the piston 130 are not affected to any 
appreciable extent by the ?uctuating pressure generated 
in the cavity 48 during operation of the tool. The mouth 
of the bore 127 is ?tted with an imperforate plug 132 so 
as to provide an empty chamber for the sake of balanc 
ing the spindle 42. 

In FIGS. 13 and 14, which are inside face views of the 
end cap members 49 and 51, a modi?cation of the struc 
ture is shown wherein additional means is provided for 
insuring rapid and effective application of high pressure 
?uid to the inside of the blade 87 so as to urge the latter 
into sealing relation with the land 82. As heretofore 
pointed out, it is extremely important for proper opera 
tion of the tool that the high pressure ?uid have imme 
diate access to the inside of the blade so as to build up 
?uid pressure very rapidly and thereby obtain the desired 
temporary seal between the blade 87 and the land 82. 
Although the tiltable or rockable blade construction here 
tofore described in connection with FIGS. l-l2 is highly 
effective for this purpose, it may sometimes be desirable 
to provide additional ?uid passage means between the 
high pressure zone H and the inner portion of the slot 
86 behind the inner edge of the blade portion 89. 

In FIG. 13, the inner face of the end cap member 49 
is provided with a pair of parallel elongated slots or 
grooves 136 which, in this instance, intersect the bore 53' 
in the bearing portion 53. When the spindle is in dynami 
cally sealed relation with the lands 82 and 83, it will be 
understood that one of the slots 136 is disposed in the 
high pressure zone H of the cavity 48, dependent upon 
the direction of rotation of the tool, and the high pres 
sure ?uid thereby passes through the slot 136 into the 
axial end of the slot 86 behind the inner edge of the blade 
portion 89. As seen in FIG. 14, the inner face of the 
rear cap member 51 is also provided with a similar pair 
of elongated slots 138 which, in this instance, intersect 
with the socket 65. Dependent upon the direction of rota 
tion of the tool, one of the slots 138 also provides a direct 
passage for high pressure ?uid from the zone H to the slot 
86 at the opposite end of the spindle portion 62. 

In FIGS. 15 and 16, still another arrangement is shown 
for applying high pressure ?uid to the inside of the blade. 
The structure of the impulse unit is generally the same 
as shown in FIGS. 5 and 6 except that the center por 
tion of the spindle and the blade con?guration have been 
modi?ed. Thus, the spindle has a slot 140 and a close 
?tting slidable blade 141 with a curved or arcuate inner 
edge 142. The base 143 of the slot 140 has a similar 
curved contour. The central or body portion of the spin 
dle, designated at 144, is provided with an annular pro 
jecting guide rib 146 for reenforcing and strengthening 
purposes. 
A transverse bore 147 extends through the spindle por 

tion 144 and is connected to the base 143 of the slot 140 
by means of a short connecting passage 148. A shuttle 
pin or valve member 149 having tapered end portions 151 
and 152 is reciprocably disposed in the bore 147 and its 
travel is limited by means of a pair of retainer rings 153 
mounted adjacent the opposite ends of the bore 147. The 
shuttle pin 149 is releasably retained in either of its ex 
treme positions in the bore 147 by means of a releasable 
detent such as a. retainer ball 154 disposed in a passage 
Y156 and biased toward the shuttle pin 149 by means of a 
spring 157. In the position shown in FIG. 16, the shuttle 
pin 149 is retained at its end 152 by the corresponding 
ring 153 and at its other end 151 by the ball 154 so that 
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the pin is prevented from rattling or vibrating in the case 
of pressure ?uctuations in the low pressure zone L. 
As shown in FIG. 16, high pressure ?uid communi 

cates from the high pressure zone H through the open 
end of the bore 147 and the passage 148 with the base of 
the slot 14!} behind the inner edge 142 of the blade 141 
for urging the latter into dynamic sealing relation with the 
land 82. When the direction of rotation of the tool is 
reversed, it will be seen that high pressure ?uid acting at 
the opposite end of the bore 147 will cause the shuttle pin 
149 to be forced past the spring pressed retainer ball 154 
to its opposite extreme position in the bore 147 and there 
by permitting application of high pressure ?uid against the 
inner edge of the blade 141 in the same general manner 
heretofore described. 

FIG. 17 illustrates the same shuttle pin and close ?tting 
blade arrangement shown in FIGS. 15 and 16, but in ad 
dition the end cap slots have been incorporated in the 
structure in the same general manner as shown in FIGS. 
13 and 14. Thus, in FIG. 17 the inner face of the cap 
member 49 is provided with a pair of elongated slots 
136 for the purpose heretofore described. Slots 138 (not 
shown) are also provided in the opposite cap member as 
in FIG. 14. Accordingly, high pressure ?uid has access 
to the inner ‘edge of the blade through the bore 147 and 
also through one of the slots 136 and one of the slots 138. 

In FIGS. 18 and 19, the rockable or tiltable blade con 
struction of FIGS. 1-12 is shown in combination with the 
grooves 136 in the inner face of the end cap member 49 
and also in combination with the shuttle pin construction 
of FIGS. 15 and 16. Although not shown in FIGS. 18 
and 19, it will be understood that slots 138 are also pro 
vided in the opposite cap member, as in FIG. 14. Thus, 
in this modi?cation, the application of high pressure ?uid 
to the inner edge of the blade is accomplished through 
three separate channels, namely, the passage 147,'onc 
of the grooves 136 and one of the grooves 138, and the 
clearance space between the rockable blade 87 and its 
slot 86. 
Although the invention has been described with par 

ticular reference to certain speci?c structural embodi 
ments thereof, it should be understood that various modi 
?cations and equivalent structures may be resorted to 
without departing from the scope of the invention as de 
?ned in the appended claims. 

I claim: 
1.1m an impulse tool including housing means having 

an eccentric internal cavity containing a pressure-trans 
mitting ?uid and internal spindle means rotatable rela 
tive to said housing means, one of said housing and 
spindle means being adapted to be rotatably driven, and 
said housing means and said spindle means having co 
operating seal portions for generating intermittent pres 
sure increases in a sealed-off portion of said ?uid in re 
sponse to rotation of said one means whereby to effect ro- ‘ 
tation of the other of said housing and spindle means; 
the improvement which comprises a pair of spaced walls 
de?ning a radially extending slot in said spindle means, 
a blade slidably disposed in said slot for engaging the in 
terior of said housing means, said blade having a generally 
T-shaped con?guration comprising an inner stem portion 
received in said slot and an outer cross portion extending 
axially beyond each side of said stern portion and engag 
ing said housing means, the width of said slot between said 
walls being substantially greater than the thickness of said 
blade whereby to permit limited cocking of the blade in 
the slot, the increased ?uid pressure in said sealed~otf 
portion of said ?uid maintaining said cross portion at one 
side of the cocked blade in sealed contact with the edge 
of one wall of said slot, and fluid passage means includ 
ing the clearance between the opposite side of the cocked 
blade and the opposite wall of the slot for applying the 
increased ?uid pressure to the inside of said cross portion 
for urging the blade outwardly into sealing relation with 
said housing means. 
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2. The structure of claim 1 further characterized by 

the provision of spring means coacting between the base 
of said slot and said cross portion of said blade for nor 
mally holding said cross portion in contact with said 
housing means. 

3. The structure of claim 1 further characterized in that 
for a given direction of rotation of the tool the cocked 
blade is always maintained in contact with the edge of 
the same wall of said slot. 

4. The structure of claim I further characterized in that 
said housing means includes end portions disposed at the 
opposite ends of said spindle means and said end por 
tions are provided with recess means adapted to communi 
cate with said slot at said opposite ends of said spindle 
means for providing additional ?uid pressure communi 
cation between said sealed-off portion of said ?uid and 
said slot at the inside of said cross portion of said blade. 

5. An impulse tool comprising housing means includ 
ing a cylinder with an eccentric cavity ?lled with a pres 
sure»transmitting ?uid and a pair of end cap members dis 
posed at the opposite axial ends of said cylinder, the wall 
of said cylinder having a pair of axially extending lands 
at opposite sides of said cavity, spindle means disposed 
in said cavity with end shaft portions journalcd in said 
end cap members, one of said housing and spindle means 
being adapted to be rotatably driven and the other of said 
means being adapted to mount a tool member, said spin 
dle means having at one side thereof a radially project 
ing axially extending edge portion and at the opposite side 
thereof a radially extending slot with spaced walls, a blade 
slidably disposed in said slot, said blade having a generally 
T-shaped con?guration comprising an inner stern portion 
received in said slot and an outer cross portion extend 
ing axially beyond each side of said stem portion, said 
cross portion having an axially extending outer edge por 
tion, the width of said slot between said walls being sub 
stantially greater than the thickness of said blade whereby 
to permit limited cocking of said blade in said slot, said 
lands being alignable in dynamic sealing relation with said 
edge portions of said spindle means and said blade dur 
ing rotation of said one means whereby to generate inter 
mtttent pressure increases in a sealed-off portion of said 
?uid between said lands and thereby etfecting rotation of 
the other of said housing and spindle means, the increased 
?uid pressure in said sealed-o? portion of said ?uid main 
taming said blade in cocked relation in said slot with 
said cross portion at one side of the cocked blade in 
sealed contact with the edge of one wall of said slot, and 
?uid passage means including the clearance between the 
opposite side of the cooked blade and the opposite wall 
of said slot for applying the increased ?uid pressure to 
the inside of said cross portion and thereby urging the 
ialage voutwardly into sealing relation with its cooperating 
an . 

6. The structure of claim 5 further characterized in 
that for a given direction of rotation of the tool the cocked 
blade is always maintained in contact with the edge of 
the same wall of said slot. 

7. An impulse tool comprising a rotatably driven hous 
ing including a cylinder with an eccentric cavity ?lled 
with a pressure-transmitting ?uid and a pair of end cap 
members disposed at opposite axial ends of said cylinder, 
the wall of said cylinder having a pair of axially extending 
lands at opposite sides of said cavity, a spindle having a 
body portion disposed in said cavity and end shaft portions 
journaied in said end cap members, one of said shaft por 
tions projecting from said housing for mounting a tool 
member, said body portion of said spindle having at one 
side thereof a radially projecting axially extending edge 
portion and at the opposite side thereof a radially extend 
ing slot with spaced walls, a blade slidably disposed in said 
slot, said blade having a generally T-shaped con?guration 
comprising an inner stern portion received in said slot 
and an outer cross portion extending axially beyond each 
side of said stem portion, said cross portion having an 
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axially'extending outer edge portion, the width of said slot 
between said walls being substantially greater than the 
thickness of said blade whereby to permit limited cocking 
of said blade in said slot, said lands being alignable in 
dynamic sealing relation with said edge portions of said 
spindle body portion and said blade during rotation of 
said housing relative to said spindle whereby to generate 
intermittent pressure increases in a sealed-off portion of 
said ?uid between said lands and thereby e?ecting rota 
tion of said spindle and blade, the increased ?uid pressure 
in said sealed-off portion of said ?uid maintaining said 
blade in cocked relation in said slot with said cross por 
tion at one side of the cocked blade in sealed contact with 
the edge of one wall of said slot, and ?uid passage means 
including the clearance between the opposite side of the 
cocked blade and the opposite wall of said slot for ap 
plying the increased ?uid pressure to the inside of said 
cross portion and thereby urging the blade outwardly into 
sealing relation with its cooperating land. 

8. The structure of claim 7 further characterized in 
that for a given direction of rotation of the tool the 
cocked blade is always maintained in contact with the 
edge of the same wall of said slot. 

9. In an impulse tool including housing means having 
an eccentric internal cavity containing a pressure-trans 
mitting ?uid and internal spindle means rotatable relative 
to said housing means, one of said housing and spindle 
means being adapted to be rotatably driven, said spindle 
means having at one side thereof a seal portion and at 
the opposite side thereof a radially extending slot with 
a blade slidably disposed in said slot, and said housing 
means having oppositely disposed seal portions cooper 
able with the seal portion of said spindle means and with 
said blade for generating intermittent pressure increases 
in a sealed-o? portion of said ?uid in response to rotation 
of said one means whereby to e?ect rotation of the other 
of said housing and spindle means; the improvement which 
comprises means de?ning a transverse bore through said 
spindle means communicating with said slot for applying 
the increased ?uid pressure in said sealed-off portion of 
said ?uid to the inside of said blade for urging the blade 
outwardly into sealing relation with one of said seal por 
tions of said housing means, a valve member shiftable 
in said bore between extreme positions at the opposite 
ends of said bore, retainer means at each end of said 
bore for engaging one end of said valve member and there 

- by limiting movement of said valve member between said 
extreme positions, and releasable detent means disopsed 
intermediate the ends of said bore and engageable with 
the opposite end of said valve member for releasably re 
taining the latter in either of said extreme positions, said 
valve member being shiftable in response to reversal in 
the direction of rotation of the tool and said valve member 
being held in either of said extreme positions by said de~ 
tent means and by one of said retainer means engaging 
the opposite ends of said valve member. 

10. The structure of claim 9 further‘ characterized in 
that said housing means includes a pair of end cap mem 
bers disposed at the opposite axial ends of said cavity and 
the inner faces of said cap members are provided with 
recess means adapted to communicate with said slot at 
the axial ends of said spindle means for providing addi 
tional fluid pressure communication between said sealed 
off portion of said ?uid and said slot at the inside of said 
blade. 

11. An impulse tool comprising housing means having 
an eccentric internal cavity containing a pressure-trans 
mitting ?uid, a pair of end cap members disposed at the 
axial ends of said cavity, internal spindle means rotat 
able relative to said housing means, one of said housing 
and spindle means being adapted to be rotatably driven 
and the other of said housing and spindle means being 
adapted to mount a tool member, said spindle means 
having at one side thereof a seal portion and at the oppo 
site side thereof a radially extending slot with spaced 
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12 
walls, a blade slidably disposed in said slot, said housing 
means having oppositely disposed seal portions cooper 
able with the seal portion of said spindle means and with 
the outer edge of said blade for generating intermittent 
pressure increases in a sealed-oft” portion of said ?uid in 
response to rotation of said one means whereby to effect 
rotation of the other of said housing and spindle means, 
the width of said slot between said walls being substan 
tially greater than the thickness of said blade whereby 
to permit limited cocking of said blade in said slot and 
the increased ?uid pressure in said sealed-0E portion of 
said ?uid maintaining said blade in cocked relation in 
said slot with one side of the cocked blade in sealed con 
tact with the edge of one wall of said slot, ?uid passage 
means including the clearance between the opposite side 
of the cocked blade and the opposite wall of said slot for 
applying the increased ?uid pressure to the inside of said 
blade and thereby urging the blade outwardly into seal 
ing relation with one of said seal portions of said housing 
means, the inner faces of said end cap members having 
recess means adapted to communicate with said slot for 
providing additional ?uid pressure communication be 
tween said sealed-off portion of said ?uid and said slot 
at the inside of said blade, said spindle means having a 
transverse bore therethrough communicating with said 
slot for further ?uid'pressure communication between 
said sealed-oif portion of said ?uid and said slot at the 
inside of said blade, a valve member shiftable in said 
bore between extreme positions at the opposite ends of 
said bore, retainer means at each end of said bore for 
engaging one end of said valve member and thereby 
limiting movement of said valve member between said 
extreme positions, and releasable detent means disposed 
intermediate the ends of said bore and engageable with 
the opposite end of said valve member for releasably 
retaining the latter in either of said extreme positions, 
said valve member being shiftable in response to reversal 
in the direction of rotation of the tool and said valve 
member being held in either of said extreme positions by 
said detent means and by one of said retainer means 
engaging the opposite ends of said valve member. 

12. An impulse tool comprising a rotatably driven 
housing including a cylinder with an eccentric cavity 
?lled with a pressure-transmitting ?uid and a pair of end 
cap members disposed at opposite axial ends of said 
cylinder, the wall of said cylinder having a pair of axi 
ally extending lands at opposite sides of said cavity, a 
spindle having a body portion disposed in said cavity and 
end shaft portions journaled in said end cap members, 
one of said shaft portions projecting from said housing 
for mounting a tool member, said body portion of said 
spindle having at one side thereof a radially projecting 
axially extending edge portion and at the opposite side 
thereof a radially extending slot with spaced walls, a blade 
slidably disposed in said slot with an axially extending 
outer edge portion, the width of said slot between said 
walls being substantially greater than the thickness of 
said blade whereby to permit limited cocking of said 
blade in said slot, said lands being alignable in dynamic 
sealing relation with said edge portions of said spindle 
body portion and said blade during rotation of said hous 
ing relative to said spindle whereby to generate intermit 
tent pressure increases in a sealed-off portion of said 
?uid between said lands and thereby effecting rotation 
of said spindle and blade, the increased ?uid pressure in 
said sealed-off portion of said ?uid maintaining said blade 
in cocked relation in said slot with one side of the cocked 
blade in sealed contact with the edge of one wall of said 
slot, ?uid passage means including the clearance between 
the opposite side of the cocked blade and the opposite 
wall of said slot for applying the increased ?uid pressure 
to the inside of said blade and thereby urging the blade 
outwardly into sealing relation with its cooperating land, 
the inner faces of said end cap members having recess 
means adapted to communicate with said slot at the axial 
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ends of said spindle body portion for providing additional 
?uid pressure communication between said sealed-off por 
tion of said ?uid and said slot at the inside of said blade, 
said spindle body portion having a transverse bore there 
through communicating with said slot for further ?uid 
pressure communication between said sealed-off portion 
of said ?uid and said slot at the inside of said blade, a 
valve member shiftable in said bore between extreme 
positions at the opposite ends of said bore, retainer means 
at each end of said bore for engaging one end of said 
valve member and thereby limiting movement of said 
valve member between said extreme positions, and re 
leasable detent means disposed intermediate the ends of 
said bore and engageable with the opposite end of said 
valve member for releasably retaining the latter in either 
of said extreme positions, said valve member being shift 
able in response to reversal in the direction of rotation 
of the tool and said valve member being held in either 
of said extreme positions by said detent means and by 
one of said retainer means engaging the opposite ends 
of said valve member. 

13. An impulse tool comprising housing means includ 
ing a cylinder with an eccentric cavity ?lled with a pres 
sure-transmitting ?uid and a pair of end cap members dis— 
posed at the opposite axial ends of said cylinder, the wall 
of said cylinder having a pair of axially extending lands 
at opposite sides of said cavity, spindle means disposed in 
said cavity with end shaft portions journaled in said end 
cap members, one of said housing and spindle means being 
adapted to be rotatably driven and the other of said means 
being adapted to mount a tool member, said spindle means 
having at one side thereof a radially projecting axially ex 
tending edge portion and at the opposite side thereof a ra 
dially extending slot with spaced walls, a blade slidably 
disposed in said slot with an axially extending outer edge 
portion, the width of said slot between said walls being 
substantially greater than the thickness of said blade 
whereby to permit limited cocking of said blade in said 
slot, said lands being alignable in dynamic sealing relation 
with said edge portions of said spindle means and said 
blade during rotation of said one means whereby to gen 
erate intermittent pressure increases in a sealed-off portion 
of said ?uid between said lands and thereby e?ecting 
rotation of the other of said housing and spindle means, 
the increased ?uid pressure in said sealed-off portion of 
said ?uid maintaining said blade in cocked relation in 
said slot with one side of the cooked blade in sealed con 
tact with the edge of one wall of said slot, and ?uid pas 
sage means including the clearance between the opposite 
side of the cocked blade and the opposite wall of said slot 
for applying the increased ?uid pressure to the inside of 
said blade and thereby urging the blade outwardly into 
sealing relation with its cooperating land, the inner faces 
of said end cap members being provided with recess means 
adapted to communicate with said slot at the axial ends of 
said spindle means for providing additional ?uid pressure 
communication between said sealed-oil portion of said 
?uid and said slot at the inside of said blade. 

14. An impulse tool comprising a rotatably driven hous 
ing including a cylinder with an eccentric cavity ?lled 
with a pressure-transmitting ?uid and a pair of end cap 
members disposed at opposite axial ends of said cylinder, 
the Wall of said cylinder having a pair of axially extending 
lands at opposite sides of said cavity, a spindle having a 
body portion disposed in said cavity and end shaft portions 
journaled in said end cap members, one of said shaft por 
tions projecting from said housing for mounting a tool 
member, said body portion of said spindle having at one 
side thereof a radially projecting axially extending edge 
portion and at the opposite side thereof a radially extend 
ing slot with spaced Walls, a blade slidably disposed in said 
slot with an axially extending outer edge portion, the width 
of said slot between said walls being substantially greater 
than the thickness of said blade whereby to permit limited 
cocking of said blade in said slot, said lands being align 
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able in dynamic sealing relation with said edge portions 
of said spindle body portion and said blade during rota 
tion of said housing relative to said spindle whereby to 
generate intermittent pressure increases in a sealed-off 
portion of said ?uid between said lands and thereby effect 
ing rotation of said spindle and blade, the increased ?uid 
pressure in said sealed-off portion of said ?uid maintain 
ing said blade in cocked relation in said slot with one side 
of the cocked blade in sealed contact with the edge of one 
Wall of said slot, and ?uid passage means including the 
clearance between the opposite side of the cocked blade 
and the opposite wall of said slot for applying the in 
creased ?uid pressure to the inside of said blade and 
thereby urging the blade outwardly into sealing relation 
with its cooperating land, the inner faces of said end cap 
members being provided with recess means adapted to 
communicate with said slot at the axial ends of said spindle 
body portion for providing additional ?uid pressure com 
munication between said sealed-off portion of said ?uid 
and said slot at the inside of said blade. 

15. An impulse tool comprising housing means includ 
ing a cylinder with an eccentric cavity ?lled with a pres 
sure-transmitting ?uid and a pair of end cap members dis 
posed at the opposite axial ends of said cylinder, the wall 
of said cylinder having a pair of axially extending lands 
at opposite sides of said cavity, spindle means disposed in 
said cavity with end shaft portions journaled in said end 
cap members, one of said housing and spindle means being 
adapted to be rotatably driven and the other of said means 
being adapted to mount a tool member, said spindle means 
having at one side thereof a radially proiecting axially ex 
tending edge portion and at the opposite side thereof a ra 
dially extending slot With spaced walls, a blade slidably dis 
posed in said slot, said blade having a generally T-shaped 
con?guration comprising an inner stern portion received in 
said slot and an outer cross portion extending axially be 
yond each side of said stem portion and engaging the wall 
of said cylinder, said lands being alignable in dynamic 
sealing relation with said edge portion of said spindle 
means and with said cross portion of said blade during 
rotation of said one means whereby to generate inter 
mittent pressure increases in a sealed-off portion of said 
?uid between said lands and thereby effecting rotation of 
the other of said housing and spindle means, and ?uid pas 
sage means in said spindle means for applying the in 
creased ?uid pressure in said sealed-off portion of said ?uid 
to the inside of said cross portion for urging the latter 
outwardly into sealing relation with its cooperating land, 
the inner faces of said end cap members being provided 
with recess means adapted to communicate with said slot 
at the axial ends of said spindle means for providing ad 
ditional ?uid pressure communication between said sealed 
olf portion of said ?uid and said slot at the inside of said 
cross portion of said blade. 

16. In an impulse tool including housing means having 
an eccentric internal cavity containing a pressure-trans 
mitting ?uid and internal spindle means rotatable relative 
to said housing means, one or" said housing and spindle 
means being adapted to be rotatably driven, and said hous 
ing means and said spindle means having cooperating 
seal portions for generating intermittent pressure increases 
in a sealed-off portion of said ?uid in response to rotation 
of said one means whereby to effect rotation of the other 
of said housing and spindle means; the improvement 
which comprises a pair of spaced walls de?ning a radially 
extending slot in said spindle means, a blade slidably dis 
posed in said slot for engaging the interior of said housing 
means, said blade having an inner portion received in said 
slot and an outer portion extending axially beyond each 
side of said inner portion and engaging said housing 
means, the width of said slot between said walls being 
substantially greater than the thickness of said blade 
whereby to permit limited cocking of the blade in the slot, 
the increased ?uid pressure in said sealed-off portion of 
said ?uid maintaining said outer portion of the cooked 
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blade in sealed contact with the edge of one wall of said 
slot, and ?uid passage means including the clearance be 
tween the opposite side of the cocked blade and the 0p 
posite wall of the slot for applying the increased ?uid 
pressure to said outer portion of said blade for urging 
the latter outwardly into sealing engagement with said 
housing means. 

17. The structure of claim 16 further characterized in 
that for a given direction of rotation of the tool the cocked 
blade is always maintained in contact with the edge of the 
same wall of said slot. 

18. In an impulse tool including housing means having 
an eccentric internal cavity containing a pressure-trans 
mitting ?uid, internal spindle means rotatable relative to 
said housing means, and end portions on said housing 
means disposed at the opposite ends of said spindle means, 
one of said housing and spindle means being adapted to 
be rotatably driven, and said housing means and said 
spindle means having cooperating seal portions for gen 
erating intermittent pressure increases in a sealed-off por 
tion of said ?uid in response to rotation of said one means 
whereby to effect rotation of the other of said housing 
and spindle means; the improvement which comprises a 
pair of spaced Walls de?ning a radially extending slot 
in said spindle means, a blade slidably disposed in said 
slot for engaging the interior of said housing means, the 
width of said slot between said walls being substantially 
greater than the thickness of said blade whereby to per 
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rnit limited cocking of the blade in the slot, the increased 
?uid pressure in said sealed-o? portion of said ?uid main 
taining one side of the cocked blade in sealed contact with 
the edge of one wall of said slot, and ?uid passage means 
including the clearance between the opposite side of the 
cocked blade and the opposite wall of the slot for apply 
ing the increased ?uid pressure to the inside of said blade 
for urging the blade outwardly into sealing relation with 
said housing means, said end portions being provided with 
recess means adapted to communicate with said slot at 
said opposite ends of said spindle means for providing ad 
ditional ?uid pressure communication between aid sealed 
off portion of said ?uid and said slot at the inside of said 
blade. 
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