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10 Claims. (CL 121-32) 
My present invention relates to retainers for 

retaining tools or other members in sockets and 
more particularly for retaining drill steels in the 
chucks or front heads of pneumatic hammers or 
tools. However, my present invention is not re 
stricted to such limits. 
The objects of this invention are: first, to pro 

vide an extremely simple and economical means 
for retaining a drill steel, tool, or other member 

0 in the chuck or front head of a pneumatic tool 
or other device, or other socket member; second, 
to provide a device or means of this class which 
is particularly applicable to mechanisms or de 
vices subjected to continuous vibration, and 

15 which device or means is so constructed that the 
key or retainer will not be shaken loose Or free 
by continuous vibration even though the key or 
retainer may be easily withdrawn with one fin 
ger; third, to provide a device or means of this 

20 class whereby a shank is retained within a socket 
by a loose key or retainer having no catch or 
other securing means in connection...therewith, 
and which may be withdrawn from the socket 
without effort and without any preliminary Op 

25eration; fourth, to provide a retainer of this class 
in connection with pneumatic hammers or tools, 
and which, even though struck with a consider 
able blow by the steel or tool held thereby, will 
not be distorted to any appreciable extent; and, 

30 fifth, to provide as a whole a novelly constructed 
retaining means of this class, and One which is 
durable, and which will not readily deteriorate 
or get Out of Order. 
With these and other objects in view, as will 

35 appear hereinafter, my invention consists of cer 
tain novel features of construction, combination 
and arrangement of parts and portions as will 
be hereinafter described in detail and particularly 
set forth in the appended claims, reference being 

40 had to the accompanying drawing and to the 
characters of reference thereon which form a 
part of this application in which; 

Figure 1 is a fragmentary, side elevational view 
of a pneumatic hammer, Commonly called a pave 

45 ment breaker, embodying my invention, showing 
a drill steel fragmentarily in te chuck of the 
pneumatic hammer, and showing a portion 
thereof broken away and in section to facilitate 
the illustration; Fig. 2 is another side elevational 

50 view thereof but taken at a right angle to that 
of Fig. 1; and Fig. 3 is a considerably enlarged 
transverse sectional view thereof, taken through 
3-3 of Fig. 1, showing in detail a specific em 
bodiment of my invention. 

55 Like characters of reference refer to similar 

parts and portions throughout the views of the 
drawing. 
The pneumatic hammer or tool, shown in the 

drawing and in which my invention is incor 
porated in this instance, is a pavement breaker, 60 
and consists essentially of a cylinder 1, a grip 
means or handle 2 at the normally upper end of 
the cylinder, a hammer 3 reciprocally mounted 
in the cylinder, an anvil block 4 coaxial with and 
adapted to be engaged by the forward end of 65 
the hammer, an anvil block seat member 5 se 
cured to the forward end of the cylinder for guid 
ing the anvil block and limiting the inward po 
sition thereof, and a front head or socket mem 
ber 6 secured to the front side of the anvil block 70 
seat member and coaxial therewith. The front 
head or socket member 6 is provided with an 
axial bore, socket, or recess, 6a for receiving, 
guiding and hold the shank la of the tool or 
drill steel 7 employed in breaking up concrete, 75 
pavement, or for other purposes. 
The forward or outer end of the front head 

or socket member 6 is counterbored, as indicated 
by 6b, for the reception of a collar b on the 
drill steel adjacent the shank end of the drill 
steel. This collar forms the retaining portion of 
the drill steel, in this instance. 
My retaining means is incorporated with and 

forms a part of the outer end of the front head 
Or Socket member 6. This head or socket 
member is provided with a pair of holes 6c po 
sitioned preferably in the same plane and pref 
erably transversely with respect to the longi 
tudinal axis of the bore or socket of themember 
6, and intermediate the ends of the counterbored 
portion 6b thereof. One of these holes is posi 
tioned at each side of the axis of the counter 
bore and at the opposite sides of the counterbore 
or recess, the longitudinal axes of the holes being 
substantially tangent to the wall forming the 
counterbore. The axes of the two holes 6c are 
positioned at an angle with respect to each other, 
as will be more specifically defined hereafter. 
The retaining member is a U-shaped, member 
made preferably of round, slightly resilient, cold 
rolled steel, or any other suitable special stock. 
The legs 8a of the retainer 8 are slightly less in 
diameter than the diameter of the holes 6c into 
which the legs are adapted to be inserted. I 
have found that where the diameter of the legs 
8a is sths of an inch, the diameter of the hole 
should be approximately inds of an inch. The 
legs 8a diverge preferably from their connected 
ends, as shown in Fig. 3, the angle between the legs 
being substantially identical with the included 10 

80 

85 

90 

95 

00 

105 



0 

5 

90 

25 

30 

35 

40 

45 

50 

55 

60 

65 

5 

2 
angle of the axes of the holes 6c, so that, when 
the legs 8a of the retainer are in their normal po 
sition in the holes the legs are loose and are free 
to move a slight distance lengthwise inwardly 
Or Outwardly therein as well as laterally. In or 
der to facilitate the insertion of the ends of the 
legs into the holes 6c the ends of the holes posi 
tioned closest to each other are countersunk, as 
indicated by 6d. in Fig. 3, Or, if desired, the ends 
of the legs may be considerably rounded or bey 
eled. 
The theory of operation is as follows: When 

the tool is in operation its vibration causes the 
retainer to shake transversely in the socket mem 
ber. By reason of the diverging relation between 
the holes and the corresponding relation of the 
legs, engagement of either leg with the radially in 
ner side of its hole causes a resulting force which 
is at right angles to the axis of the holes and al 
most radially Outward, hence there is a Small 
moment towards the converging ends of the 
holes; similarly, when the outer sides of the legs 
engage the radially outer sides of the holes, the 
resulting force is likewise at right angles but al 
most radially inward, hence producing a slight 
moment towards the diverging ends of the holes, 
Now, when the retainer is axially outward from 
its normal position, only the radially outer sides 
of the holes and outer sides of the legs engage 
because the holes are larger in diameter than the 
legs. Also, when the retainer is axially inward 
from its normal position only the radially inner 
sides of the holes and inner sides of the legs en 
gage. Therefore, in the first case the retainer 
tends to work inwardly to its normal position and 
in the Second case tends to work outwardly to its 
normal position. When in such normal posi 
tion, the radially inner side of one leg engages 
the corresponding side of its hole at precisely 
the same instant that the radially outer side of 
the other leg engages the corresponding side of 
its hole, and conversely; hence, the axial moments 
cancel each other. 
With this construction, no additional retaining 

means is necessary, even though the angle be 
tween the legs of the retainer is so slight that 
the retainer may be easily withdrawn from the 
SOcket member with One finger. 
The portions of the legs intermediate the ends 

thereof, that is, the portions thereof which ex 
tend through the counterbored portion 6b of the 
socket member, receive the blow of the hammer 
by the engagement therewith of the Outer side of 
the collar 7b. But since the legs 80 rest on the 
bottom sides of the holes 6c, there can be noma 
terial distortion of such legs of the retainer when 
struck by the collar 7b. 
Though I have shown and described a particu 

lar construction, combination and arrangement of 
parts and portions, I do not wish to be limited to 
this particular construction, combination and ar 
rangement. but desire to include in the scope of 
my invention the construction, combination and 
arrangement substantially as set forth in the ap 
pended claims. 
Having thus described my invention, what I 

claim as new and desire to Secure by Letters Pat 
ent is: 

i. In a device of the class described, the Com 
bination with a shank provided with a retain 
ing portion near one end, of a socket member 
having a deep recess adapted to receive the por 
tion of the Shank from the end thereof to the 
portion beyond the retaining portion, said socket 
member having a pair of spaced apart holes po 

1,969,798 
sitioned at a slight angle with respect to each 
other and extending transversely to the longi 
tudinal axis of the recess, one hole being posi 
tioned at each side of the axis and intersecting 
the recess adjacent the opposite sides thereof, and 
a U-shaped retainer having legs slightly smaller 
in Cross Section than the cross section of the 
holes, said legs being positioned substantially at 
the same angle with respect to each other as 
the axes of the holes with respect to each other, 
Said legs being loosely positioned in said holes 
and adapted to be engaged intermediate their 
ends by the retaining portion of the shank for 
retaining the shank within the recess. 

2. In a device of the class described, the com 
bination with a shank provided with a retaining 
portion near one end, of a socket member having 
a deep recess adapted to receive the portion of 
the shank from the end thereof to the portion 
beyond the retaining portion, said socket member 
having a pair of spaced apart holes positioned 
at a slight angle with respect to each other and 
extending transversely to the longitudinal axis 
of the recess, one hole being positioned at each 
side of the axis and intersecting the recess adja 
cent the opposite sides thereof, and a U-shaped 
retainer having legs slightly smaller in cross sec 
tion than the cross section of the holes, said legs 
being positioned substantially at the same angle 
with respect to each other as the axes of the holes 
with respect to each other, said legs being loosely 
positioned in said holes and adapted to be en 
gaged intermediate their ends by the retaining 
portion of the shank for retaining the shank with 
in the recess, the coincident ends of said holes 
having countersunk portions to facilitate the in 
troduction of the free ends of the legs of the U 
shaped retainer into said holes. 

3. In a device of the class described, the com 
bination with a shank provided with a retaining 15 
portion near one end, of a socket member hav 
ing a deep recess adapted to receive the portion 
of the shank from the end thereof to the portion 
beyond the retaining portion, said socket mem 
ber having a pair of spaced apart diverging holes 120 
and extending transversely to the longitudinal 
axis of the recess, one hole being positioned at 
each side of the axis and intersecting the recess 
adjacent the opposite sides thereof, and a U 
shaped retainer having legs slightly smaller in 125 
cross Section than the cross section of the holes, 
Said legs diverging outwardly from their secured 
ends at substantially the same angle with respect 
to each other as the axes of the holes with re 
Spect to each other, said legs being loosely post-130 
tioned in said holes and adapted to be engaged 
intermediate their ends by the retaining portion 
of the shank for retaining the shank within the 
recess. 

4. In a device of the class described, the com-135 
bination with a shank provided with a retaining 
collar near one end, of a socket member having a 
deep recess adapted to receive the portion of the 
Shank from the latter end thereof to the portion 
beyond the retaining collar, said socket member 40 
having a pair of spaced apart holes positioned at 
a slight angle with respect to each other and ex 
tending transversely to the longitudinal axis of 
the recess, one hole being positioned at each side 
of the axis and intersecting the recess adjacent 45 
the opposite sides thereof, and a U-shaped re 
tainer having legs slightly smaller in cross sec 
tion than the cross section of the holes, said legs 
being positioned substantially at the same angle 
with respect to each other as the axes of the holes 150 
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with respect to each other, said legs being loosely 
positioned in said holes and adapted to be engaged 
intermediate their ends by the retaining collar of 
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the shank for retaining the shank within the 
receSS. 

5. The combination with the front head of a 
pneumatic tool having a longitudinally extending 
Socket, and a drill steel having a collar at one 
end, Said drill steel adapted to be inserted with 
the end thereof provided with the collar into said 
Socket, Said head having a pair of spaced apart 
holes positioned at a slight angle with respect to 
each other and extending transversely to the 
longitudinal axis of the socket, one hole being po 
sitioned at each side of the axis and intersecting 
the Socket adjacent the opposite side walls there 
of, of a U-shaped retainer having legs slightly 
Smaller in cross section than the cross section of 
the holes, said legs being positioned substantially 
at the same angle with respect to each other 
as the axes of the holes with respect to each 
other, Said legs being loosely positioned in said 
holes and adapted to be engaged intermediate 
their ends by the collar of the drill steel for re 
taining the drill steel within the Socket. 

6. The combination with the front head of a 
pneumatic tool having a longitudinally extend 
ing SOcket, and a drill steel having a collar at One 
end, said drill steel adapted to be inserted with 
the end thereof provided with the collar into said 
Socket, said head having a pair of spaced apart 
holes positioned at a slight angle with respect 
to each other and extending transversely to the 
longitudinal axis of the socket, one hole being 
positioned at each side of the axis and inter 
Secting the SOcket adjacent the opposite side 
walls thereof, of a U-shaped retainer having legs 
slightly smaller in cross section than the cross 
section of the holes, said legs being positioned 
substantially at the same angle with respect to 
each other as the axes of the holes with respect 
to each other, said legs being loosely positioned in 
said holes and adapted to be engaged intermediate 
their ends by the collar of the drill steel for 
retaining the drill steel within the socket, the co 
incident ends of the holes having countersunk 
portions to facilitate the introduction of the free 
ends of the legs of the U-shaped retainer into said 
holes. 

3 
7. In a device of the class described, the com 

bination of the front end of a pneumatic tool 
having a longitudinally extending socket, a drill 
steel provided with a retaining portion near one 
end, Said socket adapted to receive said end of . 
the drill steel and the retaining portion thereof 
and provided with a pair of spaced apart holes 
diverging with respect to each other and extend 
ing transversely to the longitudinal axis of the 
Socket, one hole being positioned at each side of 
the axis and intersecting the socket adjacent the 
opposite sides thereof, and a U-shaped retainer 
having legs slightly smaller in Cross section than 
the cross Section of the holes, said legs diverging 
OutWardly with respect to each other from their 
Secured ends and at Substantially the same angle 
With respect to each other as the axes of the 
holes With respect to each other, said legs being 
loosely positioned in said holes and adapted to be 
engaged intermediate their ends by the retain 
ing portion of the drill steel for retaining the drill 
steel within the socket. 
8. In a tool retainer, a retainer member includ 

ing a pair of diverging leg portions, a tool receiv 
ing means having a pair of diverging holes dis 
pOSed at Substantially the same angle as said leg 
portions and adapted to loosely receive said leg 
portions, said tool receiving means also having a 
tool receiving socket therein intersecting said 
holes. 

9. In a tool retainer, a retainer member includ 
ing a pair of diverging leg portions of substan 
tially constant Section, a tool receiving means 
having a pair of diverging holes adapted to re 
ceive said leg portions, said holes being constant 
and larger in section than Said leg portions, the 
angle between said holes being substantially the 
same as the angle between said leg portions, said 
tool receiving means also having a tool receiv 
ing socket therein intersecting said holes. 

10. In a tool retainer, a tool receiving means 
including a tool receiving socket and retainer re 
ceiving bores intersecting said socket, a retainer 
including a pair of leg portions adapted to fit 
loosely in said bores, said bores disposed in slight 
angular relation with each other, and said leg 
portions disposed in similar angular relation. 

CHARLESA, HULTQUIST. 
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