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My invention relates to an impact tool, and in par 
ticular it relates to a hand operated automatic impact 
tool which is particularly adapted for setting rivets. 
An object of my invention is to provide a novel and 

improved impact tool which will deliver a good impact 
with the least effort, and which is of simple construction 
yet effectively operative. 
Another object of my invention is to provide a novel 

and improved impact tool having a triggering unit which 
will withstand large impacts and retain its effectiveness 
for a long life of use. 
Another object of my invention is to provide a novel 

and improved impact tool having a triggering unit which 
is simpler, more effective, and more durable than any 
other ̀ impact tool now known to me. 

These and other objects and advantages of my inven 
tion will become apparent in the course of the following 
specification and claims, reference‘being had to the ac 
companying drawings, wherein: 

Fig. l is a view in side elevation of my invention; 
Fig. 2 is an enlarged View partly in vertical Ásection and 

partly in elevation of the structure shown in Fig. 1, 
showing the parts thereof in their normal positions; 

Fig. 3 is a view similar to Fig. 2, showing the parts 
thereof in different positions and at impact; and 

Fig. 4 is an enlarged fragmentary view similar to 
Figs. 2 and 3 showing the parts thereof in different posi 
tions and just prior to release of the triggering unit. 

Referring now more particularly to the drawings, where 
in like parts are indicated by like numerals, my novel 
and improved impact tool is indicated in its entirety 
by the general reference numeral 10. Tool 10 comprises 
a hollow longitudinally extended handle and/ or housing 
member, indicated in its entirety by the numeral 11, 
which comprises a shaft housing section 12, a hammer 
housing section 13 and an adjustable cap section 14. 
Housing sections 12 and 13 are releasably rigidly joined 
in telescopic screw threaded engagement, as indicated 
by the numeral 15; and housing section 13 and cap sec 
tion 1d- are tel-esco-pically joined in screw-threaded en 
gagement as indicated by the numeral 16, and are longi 
tudinally adjustable with respect to each other for a pur 
pose which will be subsequently brought out. The re 
duced lower end i7 of housing section 12 is formed with 
an outwardly opening axial bore 18 to receive and mount 
shaft or tool member i9. Shaft 19 comprises an impact 
tool receptacle shaft section 2lb and a reduced diameter 
hardened anvil shaft section 21 which are telescopically 
integrally joined together by a press fit. 
vForming shaft 19 in the two separate sections 20 and 

21 requires less machining than if formed in one piece, 
because anvil shaft section 21 may be easily formed from 
a standard hardened dowel pin. In case of damage to 
either of the shaft sections 2t) and 21, either or both 
can be easily replaced. ` 

Shaft 19 is ̀ telescopically disposed with respect to handle 
11 for limited extending and retracting movements` with 
respect thereto with shaft section 20 slidably mounted 
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in bore 18. Shaft section 2l) has an enlarged cylindrical 
flange 22 anchored at its inner end, and preferably in 
tegrally formed therewith, which works slidably in an 
enlarged axial bore 23 of housing section 12 between the 
shouldered end 24 thereof and a spring retaining sleeve 
like plug 25 which is anchored at the inner end of hous 
ing section 12, preferably being telescopically screw 
threaded into the open end of bore 23. Plug 25 has a 
closed end 26 with an axial opening 2'7 formed therein 
through which projects shaft section 21 for sliding move 
ment with respect thereto. Annular shoulder portion 28» 
of plug 25 abuts the inner end of housing section 12. 
l provide yielding resilient means, indicated by theA 
numeral Z9, which is a helical compression spring en 
compassing shaft section 21 and disposed between closed 
end 26 of plug 25 and ñange 22. Yielding resilient means` 
or compression spring 29 biases shaft l@ to its maximum 
extended position, which is its normal position, wherein 
flange 22 abuts the closed outer end 24- of axial bore 
Z3. Sleeve-like plug 25 acts to retain compression spring 
29 in position. 

Shaft section 20 at its o-uter end is provided with an` 
axially extended outwardly opening recess 3i) which is ; 
adapted to receive the stem of an impact tool head 31, . 

im- . 

pact too-l head 31, as particularly shown, is adapted for> 
setting a rivet; but it is clear that my impact tool 10 is ; 
adapted for a plurality of interchangeable tool heads for ~ 
performing different functions, such as punching, gouging, , 

which is anchored in position by a set screw 32. 

and the like. 
Hammer housing section 13 has an axial bore extend- ~ 

ing therethrough which comprises a reduced. bore portion t 
33 and an enlarged bore portion 3d. l provide a hammer  
35 slidably mounted in housing section 13 in axially: 
aligned relationship with shaft 19. Hammer 35 is al 
generally cylindrical member of varying diameters and 
comprises an enlarged rearward end portion 36, whichi 
is slidably mounted in reduced bore portion 33, and a: 
reduced end portion 37, which projects into enlarged bore 
portion 34. Hammer 35 has formed in the reduced end-l 
portion 3’7 thereof, which is disposed adjacent shaft 19,. 
an axially extended outwardly opening recess 3d which is. 
adapted to slidably receive the inner end of shaft section». 
2l. Mounted on the reduced recessed end 37 of hammerl 
35 is a bushing 39, which is bored to define a rearward. 
skirt portion di), a forward head portion d1, and an4 
intermediate portion ¿l2 which delines an intermediate 
internal tapered cam Ásurface d3. Skirt portion 40 ofl 
bushing 39 is slidably mounted on an enlarged part of' 
reduced end portion 37 and head portion d1 is slidably' 
mounted on a reduced part of reduced end portion 37.. 
Reduced end portion 37 mates with bushing 39 with; 
cam surface 43 thereof abutting correspondingly tap». 
ered intermediate part of reduced end portion 37 between.. 
the enlarged and reduced diameter parts thereof and 
with the end of skirt portion 40 abutting the shoulder be 
tween enlarged portion 36 and reduced portion 3'! of" 
hammer 3e'. Head portion di. of bushing T59 is formed, 
with a radially outwardly projecting annular shoulder 44 
which is of less diameter than enlarged bore portion ."i-’ly 
`but of greater diameter than reduced bore portion 33.. 
v'With the exception of shoulder 4d, the outside diameter 
of bushing 39 is substantially equal to the outside diam 
eter of the enlarged rearward portion 36 of hammer 
35 so that bushing 39 is slidable with hammer 35 into 

33, 
to the limit permitted by shoulder Shoulder 4d- co 
operates with a shoulder ¿l5 formed in housing 11 be 
tween bores 33 and 3d of housing section 13 in a manner 
which will be subsequently brought out. 
Bushing 39 comprises a control member which is a part> 

of a triggering mechanism that further comprises a p1u~ 
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rality 'ofl >circurn'ferentially spaced triggering balls 46, 
which are ̀ each mounted ̀ in a ball-receiving aperture-47. 
Apertures 47 are formed in thereduced end portion 37 of 
hammer 35 intermediate the ends of recess 33 in circum~ 
ferentially. spaced relationship; each ofthe apertures‘4’7 
intersects the recess k38am extendstherefrorn to open 
radially outwardly. The reduced recessed end 37 of 
hammer 35 extends beyond bushing 39; and adjacent ̀ the 
end- thereof, It provide an abutment indicatedl by ‘the 
numeral 48, which ispreferablya spring steel snap-on 
retaining ring. ï provide yielding7 resilient means compris 
ing ahelical compression spring49 which encompasses 
thereduced yrecessed‘end'â'] of hammer 35 between ring 
43 and bushing 3f9for biasing `bushing 39 to its normal 
position, as shown in Fig. 2. At the normal position of 
bushing ̀ 39r the .head portion 41 thereof adjoinstapertures 
47~to maintain. triggering balls 46 Vat their normal Aopera 
tive positions wherein they protrude into the recess 33. 
Thisiis clearly .shown in Fig. 2. lt should be particularly 
notedfthat apertures 47 are slightly restricted by shoulders, 
indicated by the numeral Eli, adjacent the intersection of 
apertures 1&7 with recess 38. for limiting radially inward 
movement of triggering balls 46and preventing them from 
dropping into recess 33. 

I provide yielding resilient means comprising a com 
pression hammer spring 51 which normally biases hammer 
35 toward shaft 19 until the reduced endv portion 37 
thereof abuts the closed end 26 of plug 25. 
The elements of my tool 10 are disposed as shown in 

Fig. 2 when in their normal at~rest positions. it should 
be particularly noted that >normally the inner end of anvil 
shaft 21>is disposed in recess 38 outwardly of triggering 
balls .46. Tool 1li is operatively used to provide an im~ 
pact for setting a rivet, nail or the like, or for performing 
other-functions such as punching, gouging, and the like. 
As an example, tool 10 is shown in Fig. 3 being used to 
deliver an impact to the surface, indicated by the letter X. 
When :tool 1i? is operatively used, it is placed on .the mem 
ber to receive the impact, surface X, in a generally ver~ 
tically disposed upright position. The operator grasps 
the 'handle or housing member 11 and applies downward 
pressure. lt should be noted, as shown in Fig. l, that the l 
exterior surface of handle member 11 is knurled to pro 
vide a suitable grip for the operator. Downward pres 
sure on Ithehandle or housing member 11 moves the inner 
end of anvil shaft section 21 into engagement with trigger~ 
ing balls 46, which are maintained in their normal opera» 
tive positions by bushing or control member 39, and there 
after >moves hammer 35 relativelytoward cap section 14 
against the bias of hammer spring 51, which acts to com- » 
press spring 51. As handle or housing member 11 is 
moved generally> downwardly by the operator toward 
surface X, shoulder 45 is moved toward shoulder 44. 
Shoulders 44 and 45 form a pair of cooperating relatively 
movable abutments, one rigid'with bushing 39 and the 
other rigid with the handle member 11. Further down» 
ward pressure by the operator moves shoulder 45 against 
shoulder 44 which forces bushing 39 to move therewith> 
away from its normal position and relatively forwardly 
toward the surface X, against the bias of spring 49. When 
bushing 39 has moved on the reduced end portion 37 of 
hammer 35 sufliciently downwardly to the position shown 
in Fig. 4 so that the center line of triggering balls 46 is 
just beyond the edge of cam surface 43 adjoining head 
portion 41, the outward thrust of triggering balls 46 
against cam surface À43 >aids in the relatively downward 
movement of _bushing 39 _and vthereby suddenly‘releases 
triggering balls46 outwardly from their normal operative 
positions `to theirV released positions, shown in Fig. 3. 
The radially outward movement of triggering balls,_46 
from their normal positions r’to their released positions 
permits shaft 19 to-move relative to hammer 35 into the 
recess 3S until the inner end of anvil shaftsection 21 is 
engaged by hammerßâ at,> the closed endof recess 38, 
Actually,the sudden-,release ottriggeringïballs _46 causes 

lll 

20 

60 

65 

70 

75 

4 
hammer 35, under the bias of YAcompressed hammer spring 
51, to move .relatively -downwardly land ̀ deliver Vits impact` 
to the inner ̀ end of anvil shaft section 21 which is trans 
mitted directly to the impact tool head 31; and of course 
impact tool head 31 in turn delivers its impact to the sur 
face X. The position of the elements of my tool 10 just 
after impact is shown in Fig. 3. The amount of impact 
delivered by tool 10 is adjustable by the adjustment of 
cap section 14. It is clear that the greater compression 
of spring'51atfthe'release‘ of triggering balls 46, the 
greater' will be ‘thek impact. -Capsection >14 is longitudi 
nally movable relatively outwardly for less compression 
of spring51andurelatively.inwardly'for more compres 
sion thereof. 

lt should be noted ‘that at the normal position of bushing 
39, head portion 41 thereof adjoins the outward open 
ings of apertures 47 to prevent radially outward movement 
of triggering balls 46 from their normal operative posi 
tions. However,H the-'movement of bushing 39 on reduced 
end portionß? ‘ofîfhammer 35 moves thereduced bored 
part or head‘portion 41fof .bushing 39 away from apertures 
47 and :moves theenlargedlbored part or skirt portion 40 
of bushing 39; toward> apertures '47. It is clear that whenï 
skirtsportionzftt) '.iszdisposediradially outwardly of aper 
tures 47 that there is an annular space between bushing 39 
and the openings of apertures 47 to permit the radially 
outwardy movementiof ytriggering balls> 46. Skirt portion 
40‘restrains triggering balls 46` from moving radially out 
wardly beyond their released positions. Bushing 39 is in 
its :released position >when skirt portion 40 is adjacent and 
radially outwardly» of the openings of apertures 47 as 
shown kin Fig.<3.» 

After impact has been delivered by my tool 10, down 
wardrfmovementLof‘handle vor housing member 11 is re 
versed toy an upward movement which movement is of 
course aided by ther-compression of spring 29 which acts 
to bias shaft 19 to its normal maximum extended position 
with respect to housing 11. It is clear that as long as 
anvil shaft .sectionl 21' is disposed -radially inwardly of 
triggering .balls l46,' bushing 39 is maintained at its released 
position; however, when shaft 19 iis returned by spring 29 
to its normal lposi-tion,~shaft section 21lis moved outwardly 
beyond triggering Iballs 46 which will ïpermit the return 
thereof ‘to their normal operative positions. Thus, when 
shaft-19 is returned/'toits normal maximum extended posi 
tion, spring 49 will return bushing=39 from its released po 
sition to »its :normal position, shown in Fig. 2. During 
the ̀ movement of bushing 39 from its released position 
to its ynormal position, cam surface 43 moves triggering 
balls 46 radially inwardly from their released positions to 
their norma1~ïoperativepositions, which puts my impact 
tool, including-the triggering >unit thereof, int-o proper 
position for the next lcycle of operation. 
My invention has been ̀ built and tested and found to 

accomplish all ofthe-aforementioned objectives and ad 
va'ntages,~ and to be'ashighly desirable commercial prod 
uct. lt ywill be'obvio'us torthose skilled in the art that >my 
invention- may ubemodified by many substitutions and 
equivalents,l and that `this disclosure is intended to be 
illustrative only; therefore,V Iîintend ̀ to be limited 'solely' 
by the scope of the y'appended claims; 
What I claim is: ’ 
l. An impact tool Acomprising a hollow longitudinally 

extended handle, a vshaftL telescopically >disposed with 
respect to saidhandle andmounted therein for limited 
extending and re‘tracting Jmovements with respect thereto, 
a hammer mounted vin `saidhandle inaxially aligned re 
lationship with said shaft' for longitudinal movements 
alternately in opposite directions, yielding resilient means 
for biasing said hammer toward said shaft, said hammer 
having an axially extended outwardly opening recess 
formed in the end thereof Yadjacent said shaft and adapted 
to receive the innerend of said shaft, said hammer hav 
inga ball-receiving _aperture formedtherein intermediate 
the,,endsofsaidcrecess which intersects said recess and 
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opens laterally outwardly, and a trigger mechanism com 
prising a triggering ball disposed in said aperture for 
lateral movement between a normal operative position 
and a released position, said ball at its normal operative 
position protruding into said recess and being adapted 
to engage the inner end of said shaft and prevent further 
movement thereof into said recess and at its released posi 
tion permitting said shaft to move relative to said hammer 
into said recess until the inner end thereof abuts the 
closed end of said recess, a control member mounted on 
the recessed end of said hammer for longitudinal move 
ment alternately in opposite directions between a normal 
position and a released position, said control member 
at its normal position acting to maintain said ball at its 
normal operative position and at its released position 
permitting outward movement of said ball to its re 
leased position, resilient yielding means biasing said con~ 
trol member to its normal position, and means for mov 
ing said control member from its normal position to its 
released position. 

2. The structure defined in claim l in which said last 
mentioned means comprises a pair of cooperating rela 
tively movable abutments one rigid with said control 
member and the other rigid with said handle. 

3. An impact tool comprising a hollow longitudinally 
extended handle, a shaft telescopically disposed with re 
spect to said handle and mounted therein for limited 
extending and retracting movements with respect there 
to, a hammer mounted in said handle in axially aligned 
relationship with said shaft for longitudinal movements 
alternately in opposite directions, yielding resilient means 
for biasing said hammer toward said shaft, said hammer 
having an axially extended outwardly opening recess 
formed in the end thereof adjacent said shaft and adapted 
to receive the inner end of said shaft, said hammer having 
a` ball-receiving aperture formed therein intermediate the 
ends of said recess which intersects said recess and opens 
laterally outwardly, and a trigger mechanism comprising 
a triggering ball disposed in said aperture for lateral move 
ment between a normal operative position and a released 
position, said ball at its normal operative position pro 
truding into said recess and being adapted to engage 
the inner end of said shaft and prevent further move 
ment thereof into said recess and at its released position 
permitting said shaft to move relative to said hammer into 
said recess until the inner end thereof abuts the closed 
end of said recess, a bushing mounted on the recessed 
end of said hammer for longitudinal movement alter 
nately in opposite directions between a normal posi 
tion and a released position and defining a head portion 
and a skirt portion and an intermediate internal tapered 
cam surface, said head portion adjoining said aperture at 
the normal position of the bushing to maintain said ball 
at its normal position and said skirt portion being dis 
posed adjacent and laterally outwardly of the lateral open 
ing of said aperture to permit outward movement of said 
ball to its released position, resilient yielding means bias 
ing said bushing to its normal position, and a pair of co 
operating relatively movable abutments one rigid with 
said bushing and the other rigid with said housing for 
moving said bushing from its normal position to its re 
leased position by the engagement of said abutments. 

4. An impact tool comprising a hollow longitudinally 
extended handle having a closed end and an open end, 
a shaft telescopically received in the open end of said 
handle and mounted in said handle for limited extend 
ing and retracting axial movements with respect thereto, 
yielding resilient means biasing said shaft to its normal 
maximum extended position, a hammer mounted in said 
handle in axially aligned relationship with said shaft for 
longitudinal movements alternately in opposite directions, 
a compression spring between the closed end of said 
handle and said hammer for biasing said hammer to 
ward said shaft, said hammer having an axially extended 
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outwardly opening recess 

said shaft, said hammer having a plurality of circumfer 
entially spaced radially outwardly opening ball-receiving 
apertures formed` therein intermediate the ends of said 
recess and which intersect said recess, and a trigger mech 
anism comprising a plurality of triggering balls each dis 
posed in a different one of said apertures for radial move 
ment therein between a normal operative position and a 
released position, said balls at their normal operative 
positions protruding into said recess and being adapted 
to engage the inner end of said shaft and prevent further 
movement thereof into said recess, said balls at their 
released position permitting said shaft to move relative 
to said hammer into said recess until the inner end 
thereof abuts the closed end of said recess, a bushing 
mounted on the recessed end of said hammer for longi 
tudinal movement alternately in opposite directions be 
tween a normal position and a released position and de 
lining a head portion having a reduced bore and a skirt 
portion having an enlarged bore and an intermediate in 
ternal tapered cam surface, said head portion adjoining 
said apertures at the normal position of the bushing to 
maintain said balls at their normal positions and said 
skirt portion being disposed adjacent and radially out 
wardly from the openings of said apertures to permit 
radially outward movements of said balls to their re 
leased positions, a compression spring encompassing the 
recessed end of said hammer and disposed between an 
abutment rigid with said hammer and the forward end of 
said bushing for biasing said bushing to its normal posi 
tion wherein said cam surface abuts a correspondingly 
tapered intermediate portion of said hammer disposed 
inwardly of said apertures, and a pair of cooperating rela 
tively movable abutments comprising a shoulder integral 
with said bushing and a shoulder formed in said hous 
ing intermediate the ends thereof for moving said bush 
ing from its normal position to its released position by 
the engagement of said abutments. 

5. An impact tool comprising a hollow longitudinally 
extended handle, a longitudinally extended tool member 
telescopically disposed with respect to said handle and 
mounted therein for limited extending and retracting 
movements with respect thereto, a hammer member 
mounted in said handle in axially aligned relationship 
with said tool member for longitudinal movements alter 
nately in opposite directions, yielding resilient means for 
biasing said hammer member towards said tool member, 
said hammer member and said tool member being tele 
scopically joined at adjacent ends for relative extending 
and retracting movements with one thereof defining an 
axially extending recess opening axially toward and adapt 
ed to receive the other member, said one member hav 

,. ing a ball receiving aperture formed therein intermedi 
ate the ends of said recess which intersects said recess and 
opens laterally outwardly, a trigger mechanism compris 
ing a triggering ball disposed in said aperture for lateral 
movement between a normal operative position and a 
released position, said ball at its normal operative posi 
tion protruding into said recess and being adapted to en 
gage said other member and maintain said members in 
extended relationship and at its released position per 
mitting said members to move relatively toward one an 
other and into engagement at the end of the recess in said 
one member, a control member mounted on the recessed 
end of said one member for longitudinal movement al 
ternately in opposite directions between a normal posi 
tion and a released position, said control member at its 
normal position acting to maintain said ball at its normal 
operative position and at its released position permitting 
outward movement of said ball to its released position, 
resilient yielding means biasing said control member 
to its normal position, and means for moving said con 
trol member from its normal position to its released posi 
tion. 

formed in the-end thereof ad~ ,A 
jacent said shaft and adapted to receive the inner end of ‘Í 



6. The structure defined in‘claim 5 in which said last 
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mentionedl meansV comprises f zi pair" of cooperating Yrela 
tively movable' abutm'entsV onefrigid with said control' 
member and the other rigid'with‘saidíhandle; 
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