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Keunneth A, MeHenry, Clinfon, N. Y., assignor fo Chicago
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tion of New Jersey
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27 Claims, (Cl. 173—93)

This invention relates to power operated wrenches and
more particularly to an arrangement for retaining a de-
tachable socket member on the shank end of the driven
shaft. It has especial, though not exclusive, application
to impact wrenches of the type which have a splined con-
nection between tbe shank and socket member.

In the usual spline drive impact wrench, the socket
member 1s locked on the shank by a detent movable in
a transverse bore in the shank, the detent being engage-
able with a plunger mounted in an axial bore, the plunger
having a front face accessible throuegh the socket mem-
ber whereby the plunger may be dispiaced rearward to
release the detent. A spring presses the plunger forward
at all times and when the socket member is in assembled
condition, the thrust of the spring is transmitied through
the plunger to a snap ring supported by a counterbore
at the front end of the axial bore. The plunger has a
portion exiending within a recess in the detent and pro-
vides the sole means for resiraining the detent from
swivelling about the axis of the transverse bore. In cne
commercial form of retainer assembly, the defent con-
versely has a portion exfending into a recess in the
plunger and provides the sole means for restraining the
plunger against swivel movement about the axis of the
axial bore.

At its rear end, the shaft has an anvil portion provided

with jaws arranged for the reception of rotational im-

pacts. These impacts also have an axial component with
the resulf that the entire shaft vibrates axially as well as
rotationally. As the shank vibrates the plunger oscillates
with both rotary and axial components of motion rela-
tive to ihe shank. The detent also has a tendency to
cscillate about the axis of the transverse bore. In the
prior art arrangements above described, the plunger and
socket recesses are desicned to prevent these elements
from rotating about their respective axes but are not al-
ways effective, and the edges of the recess in the detent
are worn away by contact with the vibrating plunger and
vice versa. Moreover, the snap ring of the prior art,
although intended as a seat for the plunger, does not
efiectively prevent it from reciprocating but rather causes
it to rebound against the light load of the spring and re-
engage with a series of hammer blows delivered fo the
ring. The result of the oscillatory movements of the
pluniger and detent are fo cause premature wear on the
mnterengaging surfaces of these elements, also on the snap
ring and the adjacent portions of the shank. In some
instances, the worn parts of the socket retainer lose their
efiectiveness and the socket member is accidentaily de-
tached from the impact wrench as the latter is moved
from one driven bolt to the next. The snap ring has a
further objection in that it requires a special tool and
special skill to remove it from the shank when it is
desired 1o remove the plunger.

An object of this invention is to eliminate the fore-
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going disadvantages of prior arrangements of socket
retainers. |

Another object 1s fo minimize the vibration and wear
of the retainer elements and thereby prolong tha life of
the retainer assembly |

A further object is fo provide a positive means, inde-
pendent of the detent, for preventing the plunger from
rotating independently of the shank. In accordance with
this object, the conventional cylindrical bore and counter-
bore arrangement for receiving the plunger are replaced
by an hexagonal opening of uniform cross section ar-
ranged to receive and slidably fit a plunger in the shape
of a hexagonal prism, whereby any tendency of the
plunger to rotate relative to the shank is positively pre-
venied by direct engagementi with the shank walls instead
of by loose engagement with the detent as in prior art
devices. |

A still further object is fo eliminate the sharp corners
on the detent. In accordance with this object, the detent
is constructed of symmetrical shape about its axis, being
circular in circumference in every cross sectional plane,
whereby rotation of the detent about its axis does not
present any different shaped surface for engagement with
the plunger.

Still another object is to dampen the longitudinal vibra-
tions of the detent and plunger. In accordance with this
object, the snap ring is omitted and the plunger is seated
in snug engagement with the detent under the spring pres-
sure which previously was expended in seating—or fre-
quently impelling-—the plunger against the snap ring.
A feature of this invention is a wedging surface on the
plunger inclined inwardly and forwardly and engageable
with the detent to convert the forward thrust on the
plunger into a reactive force moving the plunger laterally
away from the detent and towards the opposite wall of
the hexagonal opening to engage the latter frictionally
and thus dampen the longitudinal vibrations.

The detent serves not only as a vibration damping
means for the plunger but also as a positive limit stop
which prevents the plunger from being removed from
the front end of the hexagonal opening as long as the
detent 1s posifioned in the transverse bore. This creates
a new problem because the detent cannot be removed
from the {ransverse bore as long as the plunger lies in
a position for locking the socket member, or lies in its
normal socket releasing position. This problem is solved
by arranging the plunger to be displaced from its forward
locking position to a normal rearward unlocking position
upon application of a moderate pressure to overcome the
spring but to be moved rearwardly of the normal rear-
ward positicm in response to some extraordinary effort
when it 1s desired to remove the detent inwardly from the
fransverse bore and through the hexagonal opening. In
one embodiment of this invention the extraordinary ef-
for{ resides in the application of a much greater force
to move the plunger beyond the normal rearward posi-
tion than the force necessary for overcoming the afore-
mentioned spring, such greater force bemg produced by
the reaction of a second and stronger sprmg which be-
comss effective only after the plhnger is moved beyond
the distance necessary for releasmg the socket member.

In another form of this invention, the extraordinary
effort requires the opening of the wrench housing and

the removal of the driven shaft therefmm whereby the



plunger is released f01 movement teward or threugh
the rear end of the shaft. B
Ancther object of this invention is to provrde a more

positive means resisting inward mevement of the detent

‘regardless of the force which the operator may impose
on the socket member in tugging rearwardly on the
housing. In accordance with this object, the plunger is

.prevrded with a flat locking surface engaging a flat face.

on t‘1e inner end of the detent, said locking surface en-
gaging said face over a substantial area and obstructing

8180435

mounted in the front end of the housing 25.

a4

.' In front

 of the cylindrical portion, the shaft has a shank 26 ex-

tendmg beyond the front end of the housing - 25 and
adapted to project into the rear portion of a detachable

socket member 27, which provides a means for trans-

mitting the torque of the shaft to a driven nut or bolt:
(net shown). The shaft 21 has a counterbore 28 extend-

ing from its rear extremity to a shoulder 29 which lies
- adjacent the front end of the houerng 25, The counter-

10.

‘any movement of the detent inwardly from a locking

- posttion. The plane of engagement _be_tween the locking
. surface and the flat face lies perpendicular to the axis

~of the transverse bore and parallel to the opposite wall

on the hexagenal plunger whereby the inward thrust of
the” _detem against the plunger does not produce any
cammmg co
‘axially.

A further ebject is to srmplify the construction and

reduce the manufacturing cost of the retainer elements.

In the accompanying drawings, which IIIUatrate twe |

~alternative embodiments of this mventren

FIG. 1is a longrtudmal section of a aplrned' shaf‘t and

‘socket member in assembled relation with the retalner
elements of this invention in locking position;

FIG. 215 a view similar to FIG. 1 but with the re-

tainer elements in releasing position, and the secl{et
member berng removed from the shaft;

FIG. 3 is a fragmentary longitudinal .8.6011011 of the'

| shaft taken on the line 3—3 of FiG. 2;

FIG. 4 is an enlarged Cross secu‘.en on. the hne 4—-—4_

of FIG. 3;
 FIG. 5 isaside elevatrenal view of the detent
FIG. 6 is a plan view of the detent;
FiG. 7 is a bottom view of the detent )
- FIG. 8 is a plan view of the plunger ShOWlI‘lﬂ' also in

1penent of :Eeree tending to move the plunger.

bore supports the front portion of a rotatable spmdle
31. A plurality of longitudinally extending pins 32

(one being shown) provide a rotation transmitting means

between the spindle and the shaft, each pin being mount-
ed "in grooves in the spindle and shaft which are ar-
ranged to permit a limited amount of axial and rotative -
movement of the spindle 31 relative to the shaft Z1.

- The spindle has a bore 33, slidably supporting or guiding

~ a thrust rod 34, and has a counterbore 35 which receives
- a compression spring 36. The rear end of the spring
20

seats against a shoulder 37 between the bore and counter-
bore, and urges the spindle rearward at ail times, thereby
tending  to disengage .the impact delivering jaws (not

~ shown) from the anvil jaws 22 as described in Amteberg

Patent 2,881,884 above mentioned.

In accordance with this invention, the feree of the
compression spring 36 is utilized to perform an addi-

- tional function, narrlely, as a retainer for a thrust plug

30

33 seated against the shoulder 2% at the front end of
the shaft counterbore 28. The thrust plug normally
serves as a closure for the rear end of a central opening

3% which extends from the shoulder 2% to the front

eiatremity of the shaft. As long as the driven shaft 21

- remains -assembled with -the other clutch parts in the
" housing 25, the spring 36 is maintained under sufficient

phantem lines the relative position of the detent when -

in locking engagement as in FIG. 1; -
- FIG. 9 is a front elevational view of the plunger shew-
ing also the detent in phantom lines and in locking pes1—
- tion;

| FIG. 10 is a. longrtudmal sectlen ef the plunger on
the line 18—10 of FIG. 8 shewmg also the detent in

phantom lines as in FIGS. 8 and ‘9;

~ FIG. 11 is a rear end view of the plunger partly in
- cross-section as indicated by the 1rregular line 11—11 i

- in FiG. 10;

FIG. 12 is a lengrtudmal seetren of a splmed shaft
and associated retainer elements in a modified form of
this 1mentren the retamer elements being in lockmg
position; - -

FIG. 13 is a longrtudmal sectron ef the Sh&rt shew

-1 FIG. 125 | |
Fi(G. 14 i1s a view srmrlar to FIG 12 but wrth the
plunger displaced, against the opposition .of - one spring,
. sufficiently to unlock the socket member (not shown)

from the splined shaft but not enough to dlsassemble
the retainer elements from the shaft;

FIG. 15 is a view similar to FIG. 14 but wuh the
plunger displaced further from its normal position against
the opposition of two springs and held in displaced po-

40

- end of the shaft Z1i.
- cess.to the. central opening 3% from the rear.
rangement for closing the rear end of the central open-

compressive force to hold the piug 38 seated immovably
against the shoulder 22. However, when the housing 25
is opened for repairs and the spindle 31 is disassembled

from the driven shaft 21, the plug 38 is released for

movement rearwardly aleng the shaft counterbore 28
thus perrmttrng the plug to be removed through the rear
Removal of the plug permits ac-
The ar-

ing under some.conditions, and opening it under other

‘conditions, is an important feature of this invention,

and its purposes and-advantages will be described later.

- The shank portion 26 of the shaft 21 is formed at

its exterior surface with -a plurality of longitudinally

o0
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extending driving splines 41 separated by longitudinal
grooves 42, The splin€s and grooves have a relatively
sliding fit with eemplementary grooves 43 and driven

-Spllnes 44 respectively in the socket member 27 as shown
* best in FIG. 4. The construction and shape of the driv-

ing splines and of the detachable socket member 27
may be as shown and more fully described in United
States  Patent 2,954,994, granted October 4, 1960, to
R. T. Beers. .Each- drrvmg spline has a straight crest

 extending parallel to the axis of rotation and an inclined

60

sheulder 45 (FIG. 3) extendmg forwardly and inwardly
from. the front end of the. strarght crest to- a pilot por-

- tion 46 at the front end of the shaft 21. Bach driven

sition by means of an inserted pin to. permlt the butten |

to be removed from the splined shaft.
FiGs.
double size as cempared Wlth the scale - er FIGS 1 2 3
and 12-15. - |
o Referrmg te FIG 1 the mventron s 1llustrated as
applied to the front end of an impact wrench of the type

4-11 meluswe are drawn to a seale whrch 13' B

. the lengltudmal crest.

- disclosed in: United States Patent 2,881,884 granted April

14,1959, to L. A. Amtsberg. The wrench includes a
driven shaft 21 which is provrded at its rear end with

anvil jaws 22 positioned to receive rotational impacts

from a hammer assembly (not shown). In front of the

“anvil jaws the shaft has a cylindrical portion 23 which
1S rotatable in a bushmg 24, the latter berng rigidly -

_splrne 44 has a straight crest extendmg parallel to the
axis of rotation, a chamfer shoulder 47 extending from
- the rear end of the straight crest to the rear extremity

60

of the socket member 27 and a locking shoulder 48 in-
clined forwardly and eutwardly from the front end of
In the illustrative socket mem-
ber 27, which is of standard commercial construction,

- there are fourteen of such locking shoulders which com-
70

bine to form discrete segments ef a. frustum of a cone
whose axis coincides wrth the axis of rotation.‘. Each

~of the fourteen is adapted to serve as a locking shoul- |

der, depending on the selected rotative position of the

- socket member 27 relative to the shaft 24, but only one

sheulder 48 IS eﬁeetwe at any one tlme In front of
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the circumferential row of locking shoulders 48 1s a
cylindrical counterbore €% having a radios shightly greater
than the depth of the grcoves 43 measured from the axis
of rotation. Af its front end the socket member 27

has a hexagonal recess 51 to receive a driven nut or

bolt (not shown). Between the hexagonal recess 51 and
the counterbore 49, the sccket member has a bore 52 of
suificient size to permit an implement such as spud wrench
53 to be inserted through the front end of the socket
member 27 and into the shaft opening 39 when the shaft
and socket member are assembled as shown in FIG. 1.
The periphery of the socket member 27 is provided with
the usual depressions 54 for the reception of a bright
plastic material (not shown) o enable the operator to
observe the number of turns, or a part of the turn, of
the socket member during the iransmission of rotational
impacts.

Fach of the locking shoulders 48 is adapted selectively
{0 engage a detent 55 slidably mounted in a transverse
bore 5% in the shank portion 26 of the shaft 23. As
shown in FIG. 4, the axis of the transverse bore inter-
sects the axis of rofation and bisects one of the longi-
tudinal grooves 42 so that the detent 55 will register with
any driven spine that happens to be inserted in that
groove. Referring to FIGS. 5, 6, and 7, the detent com-
prises a convex upper tip 57, preferably shaped as a
spherical zone, a cylindrical portion 58 lying below the
convex tip and fitting the transverse bore 58, and a base
portion 5% adapted to lie within the central opening 39
of the shank 26. The detent is of circular area in every
plane of cross section and has its maximum diameter
near the middle of the base portion. The upper half of
the base portion is frusto-conical and is adapted to seat
against a counterbore 61 (FIG. 3) at the inner end of
the transverse bore 38. The counterbore &1 provides
a seat for the base portion 52. When the latter is seated
and the socket 27 is assembled on the shaft 21 as shown
i FIG. 1 the tip 57 extends into ths path of the asso-
ciated driven spline 44 thus inhibits forward movement
of the socket member. If the operator pulls the socket
member 27 forward, the inclined locking shoulder 48
will engage the rounded tip §7 with a camming action,
tending to displace the detent 35 inward and to unseat
the base portion frocm the counterbore &I. However,
as long as the detent 55 is locked against inward move-
ment, it will act as a positive lock against the shoulder
48 to prevent the socket member from moving forward.

In the course of manufacturing the shaft 23, it is ex-
pedient to use a ball mill for machining the counter-
bore 61 with the result that the latter has the shape of
a zone of a sphere, as shown in FIG. 4, and ensgages
the frusto-comical base 5% of the detent over two thin
circular areas rather than over a wide frusto-conical area.
The area of contact may increase as the parts become
worn. It i1s not necessary for the counterbore 61 to fit
the detent perfectly because it is not required to sus-
tain any substantial outward thrust of the detent 55,

A. feature of this invention resides in the fact that
the detent 55 is symmetrical about its axis and therefore
may be rotated within the transverse bore 56 without
affecting ifs relation to any other element. In prior art
constructions of a similar nature the detent has a con-
cave recess which receives an axially movable plunger,
and the detent cannot be rotated without disaligning the
surface of the recess with respect to ths plunger.

Manipulative means are provided for selectively lock-
ing the detent 55 in the seated position of FIG. 1, or
releasing it for inward movement to the FIG. 2 posi-
tion. The manipulative means includes a plunger 62
mounted for sliding movement in the ceniral opening 39
of the shank 26. The main body portion of the plunger
has a shape, in cross-section, which is non-circular, for
example, hexagonal as shown in FIGS. 4, 9 and 11.
The opening 3% has a complementary shape throughout

10

20

29

20

&
"] |

40

50

60

its length and fits the hexagonal portion of the plunger
snugly to prevent the laiter from turning about its axis
independently of the shank 26. This is an important
feature of the invention as will be explained later. At
its rear end the plunger has a recessed cylindrical sur-
face 63 (FIGS. 8, 10 and 11), extending from the hex-
agonal portion to the rear extremity of the plunger. The
radius of the cylindrical surface 63 is less than the
apothem of the hexagonal surface so tnat the cvlin-
drical portion of the plunger 62 is cut of contact with
the walls of the central bore 38. Surrounded by the cy-
lindrical surface and by a part of the hexagonal surface
1S a bore 64 which receives a compression spring &5
interposed between the bore 64 and the thrust piug 38.
The purpose of the spring €5 is to urge the plunger 62
forwardly at all times and if is necessary, therefore, to
provide a plunger refainer for preventing the spring from
expeliing the plunger from the central hexagonal open-
ing 3% when the detent 55 is seated in its outermost posi-
tion. In prior art constructions, it is usual to retain the
manipulative plunger by means of a snap ring detachably
secured to the wall of the central opening near its mouth.
The spap ring is objectionable because of the difficulty
in disassembling it when replacing the plunger or spring.
It has another objection in that it requires a cylindrical
counterbore to suppoit the ring. The snap ring of the
prior art bhas a further objection in that it permits the
plunger to reciprocate as the surrounding shank vibrates
with the plunger repeatedly striking the snap ring. As
the plunger reciprocates it wears away the loose cooperat-
ing surfaces between the plunger and detent thereby re-
quiring frequent replacement of these elements and oc-
casional failure of the retainer assembly to hold the
socket member on the shank. In such prior art con-
structions, the contacting surfaces between the detenf
and plunger were designed to prevent the plunger from
rotating relative to the detent or vice versa and any wear-
ing away of the interengaging surfaces was aggravated by
the fact that it enabied the plunger and/or detent to be-
come rotatively disaligned, with possible loss of the retain-
ing function. |
in accordance with this invention, the conventional
snap ring 1s eliminated and Instead the function of retain-
ing the plunger in the central ovpening is transferred to
tne defent. This novel arrangement not only overcomes
the disadvantages of the prior art devices just mentioned
but also creates a new result by applying a continuous
spring force to hold the base portion 59 of the detent
firmly against its seat 61. The novel arrangement is
embodied for the most part in the shape of the interen-
gaging surfaces on the plunger 62 and detent 55.
Referring to FIGS. 8, 9 and 10, the top of the plunger
62, near its front end, is cut away to form a forward
lower step 67 and a rearward higher step 68, each step
consisting of a flat horizontal surface. The lower step
€xtends ifrom the front extremity of the plunger while the
upper step 1s separated from the former by an inclined
face 9. Adjacent the rear side of the rear step is a
concave recess 71 forming a sector of a conical surface.
As shown in FIGS. 5 and 7, and in broken lines in
FIGS. 8, 9 and 10, the base portion 59 of the detent 55

‘has an undersurface which is of frusto-conical shape and

- adapted to fit the concave recess 71 and thereby provide

65

70

5

a limit to the maximum forward movement of the plunger
when the detent is seated in its outermost position. The
irusto-conical undersurface terminates in a flat bottom
face 72 adapted to seat on the upper step 68 of the plunger
and thereby lock the deteni in seated position and the
socket member 27 in assembled relation as shown in FIG.
1. On the other hand, when the parts are in the FIG. 2
position with the detent 55 unseated inwardly and the
plunger 62 in its rearward position, the frusto-conical
bottom face of the base portion 59 of the plunger rests
against the upper edge of the inclined face 62 and the
latter acts as a cam under the pressure of spring 64 to



- . Fa
1 -
i . - :i

‘tend to move the detent 55 upward teward seated posu:mn
- The camming action between the detent and pluneer 1s
That is to say, the plunger in moving axially

irreversible.
forward may force the detent 55 rearwardly outward, but

" the detent in moving radlally inward dees not foree the

.plunger 62 rearward.
At its front extremlty, the plunger 62 ha’s a flat face

 to force the plunger rearwardly against the pressure of
spring 65, from the FIG. 1 to the FIG. 2 position. There-

upon the upper step 68 moves out of locking engagement

|||||
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ciprocate' “This tendency, however, is resisted by the

“present invention because the interengaging surfaces on

Gt

the plunger and detent are inclined downwardly and

forwardly as shown in an 10 with the result that the
E ,foree exerted on the detent through the surface 71, which

158 due 1n part to the compression SpI‘lIlg 6S and in part
| ‘to the eratory forces, sets up a reactive force on the -
73 positioned for engagement by the spud wrench 33

plunger in a downward or ‘lateral direction forcing the

ﬁ_plunger into tight fr1et1nnal engagement with the op-

10

with the detent 55 and permits the latter to be unseated =
and moved inward. Such inward movement may be

effected by pulling the socket member 27 forward on the

shank 26 thereby causing the inclined shoulder 48 to ride
over the convex tip 57 and cam the detent 55 inwardly.
1its the detent to
‘move a sufficient dlstance to elear the assomated dmven- T

The lower step 67 on the plunger per

spline 44,

In the operation of the embodiment of 1nvent1on iHus- -

trated in F.IGS 1-11, the impact wrench is started with
the parts in the p051t10n shown 1n FIG. 1, except that the

socket member 27 has been applied to a driven nut which .

is located in the hexagonal recess 5. The anvil jaws 22
- recelve rotational impacts which are transmitted through
the shank 26, driving splines 41, driven splines 44, socket
- member 27 and hexagonal recess 51 to the driven nut.

The shank 26 turns intermittently in the direction of |

" rotation and alternately accelerates and deeelerates in a
 rotative sense every time a hammer blow is delivered to
the anvil jaws 22. Due to the hexagonal shape of the
central opening 39 and of the plunger 62 which fits the

posite side wall of the hexagonal recess 39. This ar-

1anger1eut acts as a snubber to dampen the v1brat1eus of
the plunger 62 and minimize its reciprocating movement.
In prior constructions, the front face of the plunger was

arranged to 1n1p1nge ‘against a snap ring and the reactive

15

force of the ring against the front face was axially
directed whereby to cause the plunger to deliver a series

of hammer blows to the snap ring, each hammer blow

| belng followed by an axial rebound against the resistance

of a relatwely light spring. The present invention more-
over inhibits reciprocation of the plunger because of the
snug engagement between the plunger and detent as com-
pared with the loose connection in the prior art. Ths
snUg engagement 1S mamtamed as the parts wear beeause |

 the spring 65 takes up any looseness.

05

30

~opening, the plunger accelerates and decelerates rotatively

in unison with the shank. This is an important advantage

over prior constructions in which the plunger, due to its
inertia, turned on its axis relative to the shank, and there- =
fore relative to the detent, with resulting wear and dis-

alignment of the Interengaglng surfaees on the plunger

and detent.

After the driven nut has been seated and as it ap—_

proaches its maximum tightness, the intermittent rotative
- movements of the shank 26 progressively dnnnnsh in am-

‘plitude or number of degrees of turn per blow, but the

_intensity of the torque being transmitted :increases and,
therefore, the forsional strain on the shank 26 progres-
sively increases with eaeh blow. The strain occurs when

40
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the anvil jaws 22 are advanced through a greater angle R

than the shank 26 with the result that the shaft 21 is

momentarily twisted throughout the length of the cylin-
drical portion 23 and along the rear part of the shank: 26.
The angular displacement of the rear portion of the shank
relative to the front portion during the torsional strain
1s not transmitted to the plunger 62 which continues to
accelerate and decelerate in unison with the front portion

of the shank., This is due to the cylindrical recess 63 -

~ (FIGS. 8, 10 and 11) which prevents any driving engage-

- ment between the rear part of the shank and. the rear

from the nut.

After the nut has been driven to its desired maximum
tichtness, the operator stops the rotation of the impact
wrench and pulls on the housing 25 which acts through
the shaft 21 and detent 55 to withdraw the socket mem-
ber 27 from the driven nut. In case there is a tight fric-
tional contact between the drwen nut and the walls of
recess 51, the operator tugs on the wrench housmg 25
with sufficient force to break the socket member loose
All of this axial force must be transmitted
through the detent 55 and the inclined locking shoulder
48 at the f_ront end of the drlven_Splme 44 with the result
that the inclined shoulder exerts a caming force tending

 to drive the detent radially inward to an unlocking posi-
~tion. This force is eff
- area of engagement between the bottom face 72 (FIG. 5)

‘ectively resisted over a wide flat

of the detent and the upper step 6S on the plunger and,
therefore, the operator cannot pull the shank Z6 out of

‘the socket member 27 as long as the latter is applied to

the driven nut. This is an advantage over prior consiruc-
tions in which the plunger is not designed to sustain heavy
radial loads under the conditions just mentioned and per-
mits the detent to be forced inward to releasing position
with considerable. danger to the operator and others, es-
pecially when the 1n1pact wreneh is used in building con-

- struction work.

50

The operator meves the entire maehme 1nclud1ng the
socket member 27, from one driven nut to the next with-

out disturbing the position of any of the socket retaining

55

'sphne construction but a diff

elements However, it becomes necessary at times to re-
move the socket member 27, for example, in order to re-
place it with another socket member, having the samse
erent size hexagonal recess

51. In order to remove the socket member 27 from the

part of the plunger while at the same time enabling the

plunger to have sufficient axial length to provide a guide

for the eo*npressmn spring 65. In this arrangement, the 60
~ plunger 62 is not twisted to the same extent as the shank

| dur1ng the delivery of a torsional impulse. - |
During the operation of the impact wrench, the sprmg
65 holds the recessed portion 71 of the plunger in snug

engagement with the frusto-conical face on the bottom ef .
the detent 55, as shown in FIGS. 1, &, 9 and 10.- The
.~ interengaging frusto-cone1al surfaces thereby serve as a

limit stop to prevent the plunger 62. from moving for-

wardly beyond the position shown in FIG. 1 and theruby |

obviate the necessity for a separate limit stop device
~such-as’ the conventmnal snap ring at the mouth of the
central recess.
is.a tendency for the compression spring 63 to expand and

. contract as the surrounding shank 26 vibrates during the |
delwery of nnpaets and as the plunger 62 tends te re- 75

Asin the case of pI‘lOl‘ art dewees there.

shank 26, the operator first removes the socket member

from the driven nut thereby providing access to the
plunger 62 through the front end of socket member 27,

~hexagonal recess 54, bore 52, counterbore 49, and cen-
-~ “tral recess 39, The’ operator then inserts his finger or a
~ suitable. nnplement such as a spud wrench 53 through the

70
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socket member 27 and into contact with 1he tlat face 73

and pushes the plunger 62 rearward.
" As soon as the plunger reaches the posifion shown in

FIG. 2, the detent 55 is released for inward movement
-and may be unseated by pulling the socket member 27
forward to cause the locking shoulder 48 to ride over

the convex tip 57 with a camming action.

The axial
length of- the detént is no oréater than, and is probably

slightly less than, the distance between the lower step 47

on the plunger and the crest of the driven spline 44, thus
permitting the latter to ride freely over the convex tip of

‘the detent as shown in FIG. 2. When the parts attain
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that position, the operator may release the pressure
against the plunger and continue pulling the socket mem-
ber and shaft apart. The lower frusto-comical face on
the detent engages the inclined face 69 of the plunger fo
hold the latter in its displaced condition until the socket
member has been removed from the path of the detent
55, whereupon the inchined face 69 cams the detent up-
ward to iis original seated condition as the spring 65
expands to return the plunger to its ferward position.

To assemble a new socket member, the pilot portion
46 (FI1G. 3) of the socket member 21 is inserted into
the interrupted conical surface formed by the series of
chamfers 47 which acts as a funnel to guide the shaft and
socket member into axial alignment, following which the
pilot portion penetrates slightly into the interrapted cylin-
drical bore formed by the crest of the driven splines 44,
Penetfration is inferrupted when the inciined. shoulders
45 on the driving splines ceme info contact with the corre-
sponding shoulder or chamfer 47 on the driven splines.
The socket member is then turped about ifs axis through
a very small angle uniil the driving and driven splines
intermesh, after which the relative axial movement 1s
continued until the convex tip 57 on the detent 55 strikes
the chamfer 47 on the particular driven spline 44 which
has been selected as-the locking spline, It then becomes
necessary for the operator to ualock the detent by dis.-
placing the plunger 62 as above described thus permitting
the parts to be restored to the partially assembled posi-
tion shown in FIG. 2 and later to the fully assembled
position of FIG, 1.

The axial dimensions of the plunger 62 are so related
to the deteni 55 and thrust plug 38 that the plunger may
be moved siightly beyond the releasing position of FIG.
2 after which the rear extremity of the plunger engages
the thrust plug 38. The plug then acts as a limit stop
which serves a two-fold purpose; first, {o signal the opera-
tor that he has moved the plunger a sufficient distance to
release the detent 55 from locking engagement with the
socket member; and second, fo prevent the plunger from

eing dzsglazed a sufficient distance to permit the detent
to drop out of the transverse bore 56. This arrangement
makes the retainer assembly foolproof because the de-
tent and plunger mutually lock each other in the shank
26 and neither can be removed, accidentally or otherwise,
as long as the thrust plug 38 is seated against the shoulder
29, Should the operator try to unseat the thrust plug 38
by applying an abnormal force through the plunger 62
he would have to overcome the force of the rear spring
36 which is several times as strong than the front spring
65. As an extra precaution, the thrust plug 38 is spaced
only a short distance from the thrust rod 34 which pro-
vides a positive stop that would prevent the plug from
bemg displaced a sufficient distance fo release the detent
55 from the transverse bore 56. The rear end of the
thrust rod 34 is rigidiy supported against axial movement
reiative to the housing 25 by conventional appartaus
which is flustrated in Amtsberg Patent 2,581,884, above
mentioned,

it will be understood that the socl et member 27 1is
replaced frequently and can be conveniently and readily
disassembled bv the deliberate intervention of the opera-
for but cannot become detached {rom the shank 2¢& ac-
cidentally. On the other hand, the retainer elements
including the detent S5, plunger 62 and front spring 65
necd not be removed from the shank except on very in-
frequent occasions because these elements are designed
to minimize wear. 1o remove one or more of the re-
tainer elements, the service mechanic opens the wrench
housing 23 and removes the driven shaft 21 from the parts
which drive it, including the spindle 331. The shaft 21,
with the principal retainer elements sfill assembled there-
i, but with the thrust plug 38 as the only part remaining
in the counterbore 28, is then stood on end with the rear
faces of the anvil jaws 22 resting on a table or work-
bench. The thrust plug 38 is then free to drop to the
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open end of counterbore 28 except for the peripheral
friction which can be overcome easily upon application
of manual pressure to the flat face 73 at the iront end of
the plunger. The front spring 65 and nlunger 62 are
then removed through the counterbore Z8 thus permitiing
the detent 55 to ve pushed radiall ty into the central re-

cess 32 and then removed axially in either direction.

in reassembling the retainer elements, the mechanic
first holds the shaft with ifs axis horizontal as in the
FIG. 1 position and then turns the shaft 180° on ifs axis
uniill the transverse bore 3$ exlends do‘wnward ‘The

etent 55 is inserted through the front end of the central
recess 39 into the {ransverse bore, such assembly being
facilitated by the frusto-conical counterbore €2 which con-
tacts and guides the convex tip 37 in the manner of a
funnel. Thereafter, the plunger €2 is inserted through
the shaft counterbore 28, turned on its axis until the con-
cave recess 71 lines up with the detent 55 and then in-
serted through the rear end of the central recess 32. The
remaining steps of the recassembly operation are the re-
verse of those described in connection with the disassem-
bly.

FIGS. 12-15 ﬂlustratﬁ 2 modification in which the
shaft 75 is provided at its front end with an opening 76
of hexagonal cross section like the central opening 39 but
is not provided with any bore extending through the rear
ennd of the shaft, such as the counterbore 28 of FiG, 1.

Referring to FIG. 13, the modified shaft 75 has a set
of driving splines 77 like the splipes 41, and has a trans-
verse bore 78 and spherical counterbore 79 which are the
same size and shape and function as the transverse bore
56 and the counterbore 61 respectively in the embodi-
ment shown in FIGS. 1-4. The shaft 75 has a bore 81
axially aligned with the hexagonal opening 76 but spaced
rearward of the hexagonal opening, the radius of the bore
being approximately the same as the apothem of the
hexagonal opening. Beifween the cylmd ical bore 81
and the hexagonal opening 76 there is an enlarged recess
82 generally of cylindrical shape. The rear end of the
shaft bore 81 is closed by a sclid wall 83. The reason
for closing the bore at the rear end is to adapt the
invention to shafts of tke type which are not suited for
the provision of a thrcugh bore because of the extreme
ength of the shaft, or the circumstance that the splined
shank is separated from the anvil jaws by a universal joint
or extension bar arrangement. In the absence of a
through bore, it becomes necessary to provide some al-
ternative means for permitting the plunger 2 to be re-
moved conveniently from the hexagonal opening 76 when
it is desired to replace one of the retainer elements and
vet prevent the plunger from being removed accidentally
when it is desired only to change the socket member.

In the modified retainer assembly, the plunger 62 and
detent 535 have the same shape as in the first embodiment
of inventicn. The plunger bore 64 receives the front por-
tion of an inner spring 835 which is similar in construction
and function fo the spring 65 but which is ¢f such length
that the rear portion extends info the bore 81 and seais

~ against the end wall 83. Surrounding the rear portion of
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the inner spring is an outer spring 86 which is arranged
to seat against the end wail 83 and which normally has
a length which is approximately co-extensive with the
length of bore 1. In the normal condition of the re-
tainer assembly, as shown in FIG. 12, the inner spring
85 1s slightly vre-compressed to exert a holding force on
the plunger of approximately seven pounds, for example:
while on the other hand the outer spring 86 is fully ex-
tended and unsiressed. However, the outer spring is much
more rigid or stronger than the inner spring.
When the operafor desires to replace the soccket me

ber 27 without replacing any of the retainer elements, he in-

- serts the spud wrench 53 into the front end of the hexag-

75

onal opening 76 and moves the plunger 62 rearward from
the FIG. 12 to the FIG. 14 position against the opposition
of the relatively weak spring 85. In the FIG. 14 posi-



- oblique with respe ct to such axis.

i1

| 1:101‘.1 the lewer step 67 on the plunger lies dlrectly under
the flat bottom of the detent 55 and the latter is released
~ to the extent of unlocking the secket member 22 as-in the
The succeeding steps of |

‘removing and replacing the socket member are the same’
~ as in the first embodiment of invention.. The operator
may determine readily, by feeling the resistance of the -
plunger whether he has dlsplaced the latter through a

case of the FiG. 2 arrangement.

sufficient distance or through an excessive distance as re-
quired for unleckmg the socket member. During the

8,180,435
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movement of the plunger from the FIG. 12 to the FIG. 14
position, the resistance of sprmg 85 increases slightly, to -

about ten peunds

against the relatively rigid spring 86 and the resistance
~ against further movement rises abruptly. ' The second or
detent-releasing stroke of the plunger from the FiG. 14
to FIG. 15 position, is resisted by the combined force of
two springs. During such movement of the plunger the
cylindrical portion 63 extends into the shaft bore 81. In
the retainer releasmg position of FIG. 15, the front face
73 of the plunger is positioned just in back of the trans-

However, at the end of socket releas-
ing stroke, the rear extremity of the plunger 62 abuts

16
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verse bore 78 thereby permitting the detent 55 to be posi~ -

‘tioned inward and dropped out of the front end of the

hexagonal recess 76. This, of course, removes the ob-
struction which under normal COI]dltIOIlS prevents the
plunger 62 from being remeved fmm the front end of the
hexagonal opening 76. -

- In order to discourage untramed operators from. dis-
| assemblmg the retainer elements unnecessarily or un-
wittingly, one or both of these springs are so designed that
the operator cannot complete the second stroke of the
plunger without considerable physical effort, for example,
by applying a final force. of thirty pounds.
required for maintaining that pressure would require the
use of both hands by a single operator while a second op-

erator tries to push the detent &5 past the front end of
In order to eliminate the need for a second

the plunger. . _
operator, the invention provides a locking device for re-

- taining the plunger 62 at the end of its second stroke.

‘The exertion

| ‘E 2

What 18 elalmed 1S |
1. An impact wrench compnsmg a duven shaft havmg |
an anvil portion provided with one or more ]aws for the
receptwn of rotational mpacts and having a shank por-.

tion in front of the anvil portion, said shank portion hav-

ing longitudinal splines on its periphery adapted for de-
tachable connection with a splined socket member, the
shaft having a central opening extending axially from 1{s
front extremity and having a transverse bore extending

from the central 0pen1ng to the splined periphery, a detent

slidably mounted in the transverse bore for movement into
locking and releasing positions with respect to the splined
socket member, a plunger slidably mounted in the central

bore and cenﬂeeted to the detent for controlling the move-
‘ments of the latter, mempulatwe means for moving the
- plunger rearward, a spring in said shank portion for urging

the plunger forward, said rotational impacts tending to
cause the plunger to vibrate with axial and rotary move-
ments relative to the shank pertmn means engageable
with the plunger for inhibiting such relative rotary move-
ments, and means for damping the axial vibratory move-

‘ments, said damping means comprising a wedging surface

on the plunger inclined forwardly and inwardly and en-

gaging the detent to wedge the plunger laterally away

from the detent and ‘into frictional engagement with the

~opposite side wall of the opening upon thrust of the

| - plunger in a. forward direction against the detent, said

30

spring being arranged to hold the plunger and detent con-.

tinuously in wedging engagement during the dehvery of .

such rotational impacts.

2, An impact wrench accerdmg to clalm 1 in which the
inhibiting means eompnses a non-circular portion of the

- walls of the central opening having a sliding fit with a

40

The retaining device includes a radial bore in the shaft 75

adapted to receive a conventional pin or nail . 88. The

radial bore extends halfway between two adjacent splines

77 and bisects one of the flat sides of the hexagonal recess
76. In order to disassemble the retainer elements, the
operator inserts the nail 88 until the point of the nail
abuts against one of the flat sides on the plunger 62. He

complementary shaped portion of the plunger to act as a

positive means, independent of the detent, to lock the

plunger against rotation relative to the shank portion whﬂe
permlttmn* relative axial movement.

3. An impact wrench according to claim 2, in which

'_the eomplementa1y non-circular. portion of the plunger

and the wall of the opening. have the cress-seetlonal shape_

_'of a regular polygon.

4. An -impact wrench compnsmg a housmg, a bushing

| euPperted in the housing near the front end of the latter,

holds the shaft 77 in a convenient position, preferably with

the front end pointed upward and uses an implement to
press down on the front face of plunger 62 with one hand
‘while the other hand is grasped about the shaft 75 except

for one finger which presses ageinst the head of the nail.

As soon as the second stroke is completed, the front face

73 moves out of the way of the nail 88 permitting the -

latter to be pressed radially inward to the position of
FIG. 15. The operator may then relieve the pressure and
- turn the shaft and retainer assembly with its front end
- pointing downward and, with one hand free, he pushes
the detent 55 into the central opening 76.

While the invention has been dlsclosed in twe alter—
native embodiment, it is apparent that other changes and
modifications may be made within the spirit of the inven-
. tion and the scope of the appended claims. For example,

- the transverse bore 78 does not necessanly have to extend
at right angles to the axis of rotation but may be arranged

~tainer assembly may be embodied in wrenches of the non-
impacting type and in wrenches which have a square drive

- instead of a spline drive between the driven shaft and the

'secket member.

As stated previously, the invention, and

o0

a driven shaft having a cylindrical portion journaled in

“the bushing, said shaft having an anvil portion rearward

of the cylindrical portion, said anvil portion being pro-
vided with one or more jaws for the reception of rota-
tional impacts, sajid shaft having a shank portion pro-

_]eetmg beyond the front end of the housing, said shank
portion being adapted for driving engagement with a de-

tachable socket ‘member, said shank portion having an

- opening for the receptlen of a plunger a plunger mounted

09
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Yor reciprocation in said opening, the shaft havmg a
counterbore extendmg from the shank portion opening
to the rear end of the shaft and having a shoulder be-.
tween the counterbore and the opening, a thrust pluﬂr
seated against said sheulder detent means slidable in
the shank portmn relative to the socket member by means

~of the plunger in one position of the latter to lock the
socket member on the shank portion, a spring interposed

between the front of the thrust plug and the plunger

~urging the latter toward said position in which the detent

65
Furthermore, the re-

70

particularly the modified form of FIGS. 12-15, is adapted"’ -

- to be embodied not only in a shaft which has an integrally
‘connected shank portion and anvil portmn but also in an
- extensmn bar or universal ceuplmg

means locks the socket member on the shank portion,

‘and means for holding the thrust plug seated against

the sheulder ‘said holding means being releasable to
permit removal of the thrust plug through the counter-
“bore and out of the rear end of the shaft. "

5. An 1mpaet wrench aecerdmg to claim 4, in which

. .the anvil jaw forms part of an impact-clutch, said clutch
comprising an element movable axially relative to the |
- shaft, and in which the holding means includes a rear

Spring interposed. ‘between the rear face of the thrust

plug and the movable clutch element the force of the
rear spring bemg greater than that of the aforementioned
front sprlng in any pﬁSlth[l of the plunger and movable
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cinfch element as long as the elements of the impact

clutch are assembled in the bousing, said rear spring
being removable from the thrust plug upon disassembly
of the impact clutch elements relative {o the housing to
permit removal of the thrust plug,

6. A power operated wrench comprising a housing, a
shaft mounted for rotation relative to said housing but
held against relative axial movement, the forward por-
tion of the shaft comprising a shank which extends beyond
the front end of the housing, the periphery of the shank
having a non-circular portion adapted for driving en-
gagement with a detachabie wrench socket member,

10

retaining means for the socket member enclosed within

the shank, the rear end of the shaft having one or more
jaws forming the driven element of a clutch, a separate
clutch element disposed within said housing and mov-
able axially relative to the skaft and housing, the shaft
having a front opening extending from the froat ex-
tremity of the shaft and having a rear counterbore ex-
tending from the rear extremity of the shaft and having
a shoulder connecting the front opening with the rear
counterbore, a thrust plug seated against said shoulder,
a front spring seated at its rear end against the front
face of the thrust plug and engageable at its front end
with a part of the socket member retaining means to
urge the latter part forwardly, and a rear spring seated
al Its iront end against the rear face of the thrust plue
and engageable at its rear end with the separate clutch
clement to urge the latter rearward, the force of the
rear spring being greater than that of the front Spring
in the assembled wrench, whereby to hold the thrust plug
secated against said shoulder, said thrust plug being re-
movable from the shaft through the rear end of the
ccunterbore when the shaft is disassembled from the
housing and separate cluich element. -

7. An impact wrench comprising a rotatable driven
shaft having an anvil portion provided with one or more
jaws for the reception of rotational impacts, a shank por-
tion in front of the anvil portion and bhaving a periphery
of non-circular shape arranged to provide a driving con-
nection with a detachable socket member, said driving
connection being arranged to transmit torsional impulses,
the shank portion having a central opening extending in
an axial direction rearward from the front extremity of
the shank portion, the shank portion having a transverse
bore extending from the central opening to the periphery
~ of the shank portion, a detent mounted in the transverse
bore for movement outwardly and inwardly into locking
and releasing position respectively relative to the socket
member, a plunger slidably mounted in the central open-
ing and movable in a straight line between a forward
and a rearward position, said plunger being operatively
connected to the detent to condition the detent for lock-
ing the sccket member when the plunger is in forward
position and fo condition the detent for releasing the
socket member when the plunger is in the rearward POsl-
ilon, resilient means in said shank poriion constantly
urging the plunger toward said forward position but
vieldable to permit the plunger to vibrate longitudinally
during the delivery of impacts to the anvil jaw, manipu-
lative means for moving the plunger to the rearward
position in opposition to said resilient means, plunger
retaining means for preventing the plunger from mov-
ing forward beyond said forward position, said plunger
retaining means comprising a plunger locking element
which projects inwardly from the wall of the central
recess to obstruct forward movement of the plunger, said
plunger locking element and plunger having interengaging
cam portions inclined forwardly and inwardly witereby the
forward thrust on the plunger against the plunger lock-
ing element due to said resilient means and due to vi-
bration creates a reactive force on the plunger in a
lateral direction away from the plunger locking element
to cause the plunger to frictionally engage the opposite
side wall of the opening with a snubbing action.

15
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8. An impact wrench according to claim 7, in which
the plunger locking element is formed as an integral
part of the detent and is effective to engage the inclined
cam portion of the plunger when the detent is extended
to a position for locking the socket member on the shank
portion. |
2. A driving coupling comprising a rotatable shaft

~adapted to be driven at its rear end and having a shank

at its front end, the shank having a periphery of non-
circular shape arranged to drive a detachable socket
member, the shank having a central opening extending
in an axial direction rearward from the front extremity
of the shank, the shank having a fransverse bore extend-
ing irom the central opening to the periphery of the
shank, a detent mounted in the transverse bore for move-

~ ment outwardly and inwardly into locking and releasing
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position respectively relative to the socket member, a
plunger mounted in the central opening and movable be-
itween a iorward and a normal rearward position, said
plunger being operatively connected to the detent to con-
dition the detent for locking the socket member when
the plunger is in the forward position and to condition
the detent for releasing the socket member when the

plunger is in the normal rearward position, resilient means

in said shank constantly urging the plunger toward said
forward position, manipulative means for moving the
plunger to the normal rearward position in opposition
to said resilient means, said transverse bore and detent
being of such dimensions that the detent is always re-
tained against removal through the outer end of the trans-
verse bore, said detent being retained against removal
through the inner end cof the transverse bore to the central
recess when the plunger lies in the normal range of move-
ment between the limits of said forward and said normal

rearward positions, said detent having a portion projecting

into the central recess to agbstruct or limit forward move-
ment of the plunger in any position of the detent in the
transverse bore, whereby neither the detent nor the plunger
may be disassembled from the shank without first moving
the plunger rearwardly beyond said normal rearward
position.. | |

10. A driving coupling according to claim 9, which
includes yieldable means for preventing the plunger from
being moved rearwardly beyond said normal rearward
position, said yieldable means being adapted to be over-
come by application of said manipulative means with a
force considerably greater than the force required to
move the plunger to said normal rearward position, where-
by the operator may selectively release the socket mem-.
ber from the shank upon application of a relatively light
force, or release the detent from the shank on applica-

tion of a relatively heavy force. '

11. An impact wrench according to claim 10, in which
the yieldable means comprises a thrust plug adjacent
the rear extremity of the plunger when the latter is in its .
rearward position, the thrust plug being seated at the
front end of a counterbore which extends through the
rear end of the shaft, said thrust plug Leing removable
from the shaft through the rear end of the counterbore.

12. A coupling comprising a shank having a central
opening extending rearwardly from the front extremity
of the shank, a socket member having a recess detach-
ably fitting the periphery of the shank, the shank having
a transverse bore extending outward from the central
opening, a detent slidably mounted in the transverse bore,
the socket member having a shoulder adapted for lock-
ing engagement with the detent when the latter is in ex-
tended position, but adapted to clear the detent when the

Jatter is in retracted position, a plunger slidably mount-
‘ed 1n the central opening and movable between a forward

and a rearward position, said plunger being operatively
connected to the detent to conditien the detent for lock-
ing the socket member on the shank when the plunger is
in forward position and to condition the detent for re-
leasing the socket member when the plunger is in the




 plunger retaining means |
- detent positioned inwardly of the transverse bore and
“within the central opening in. pesition to obstruct . for-
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N rearward position, resilient means in said shank con-
- stantly urging the plunger toward said forward position,

E.e

_"__mg and adapted to reerprocate between a ferward and'

| - manipulative means for moving the plunger to the rear-

- ward. pesmon in opposition to said resilient means, and
__ plunger retaining means for preventing the plunger from
- moving forward beyond said forward position,

ompnsmg a surface on the
ward movement of. the plunger in any posﬂ:ren of the

".of the socket member relative to the shank, thereby pre-
“venting the plunger from being ren

oved through the '

ea1d

10
 detent relative to the transverse bore and in any position

“a normal rearward position, said plunger having a rear-

ward leekme surface -engageable with the detent when

‘the plunger is in its forward position and the-detent is
- in its ‘outer -position fo lock the detent against inward :
releasing movement, said plunger having a forward lock- -

ing surface engageable with the detent to permit the

- detent to move inwardly to release the socket member .
‘but which obstructs any further movement of the-detent

relative to the transverse bore when the plunger is. in

its . "101‘1‘!131 rearward position, said: transverse bore. and”

detent having engageable surfaces to prevent the detent

front end of the central bore as Iong as the detent 13-'_ |

| meunted in ‘the transverse bore.

13. A coupling. aeeordrng to claim 12 in whreh the
a face at. the front end

|  manipulative means COmprises a
- of the plunger arranged to be depressed by an 1mp1ement

_____from being removed through the outer end of the bore

irrespective ef the position of the plunger said bore. and

~central ‘opening ‘being of sufficient size with relatlon to
-~ the. detent to permit the Iatter to be separated from the
| shaft by removal from the inner end of the' transverse

" bore and the front end of the opening whenever the de- |

- said face- being - aecessrble through an epenmg in the

socket member.

detent is eapeble of being turned or swwelled about its-

individual axis in the transverse bore and in which said
~ detent surface extends about the circumference: of the

+ detent whereby said surface may be effective as a plunger.
~ retainer in any posrtlon of the detent relatrve to the
-_-shank o |
15. A eouphng aceordmg te elalm 12 in whlch the -

detent has a base portion of a diameter too large to fit

 within the transverse bore thereby locking the ‘detent
~against removal from the shank through the outer end of -
o -_the transverse ‘bore. |

16. A coupling accerdrng to elar 15 in whleh the
: 'shank is provided with a ceunterbore between the trans-
a_verse bore and the central opening, said counterbore be-

with said counterbore.

S 20
- 14. ‘A coupling accordrng te elalm 12, in whreh the .

teﬂt is not obstructed by the plunger, said detent and plung- -

er having interengaging surfaces preventing the plunger

-'_frem being removed from the front end. of the central
" opening as long as the detent is mounted in the transverse

bore, resilient means constently urging the plunger for-

 ward fo said forward position in which it locks the socket "

member . and detent. and plunger in asembled relation

~ on the shaft, said resilient means being adapted to be over-
~ come by a normal manipulative force to move the
plunger to the normal rearward posrtlon where it releases

~ the socket member for removal from the shaft but does

30
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ing co-axial with the transverse bore, said base portion
on the detent being movable mto and out of engagement |

not telease the detent for removal -from the shaft, posi-

tive means for preventing the plunger from berng meved

‘rearwardly beyond the normal rearward position in re-
sponse to-the appheatron of a normal mampulatrve force, -

_sald pesrtrve means being disabled upon manual eﬁort
di

‘ering from said nermal manipulative force. |
22. A coupling according to claim 21, in Wthh the

* resilient means comprises a relatwely weak spring and the ;

17. A coupling aceording to elarm 16, In Whlch the :

-eeurrte_rbere_ has the shape of a zone of a sphere.
18. A coupling according to claim 12, which includes

~means for preventing the detent from being removed
- through the outer end of the transverse bore but per-

‘mitting it to be detached from the shank by moving it

first inwardly then forwerdly threugh the fI'OIlt end of |

the central opening.
19.. A coupling according to clarm 18 in° which the
_-plunger has a rearward locking surface engageable with

-detent .in, its outermost position for locking the socket

40
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. _the detent to obstruct inward movement and hold the g

- surface engageable with the detent to prevent withdrawal

of the detent from the transverse bore but to permit in-

‘ward movement of the detent sufficient to release the
socket member, whereby neither the detent nor the

55

plunger can be removed from the shank without first -
‘moving the plunger rearward beyond the rear position. =

20. A coupling according to claim 19, which includes

the plunger in response to the manipulative means When
the plunger arrives at said rearward position.

- 21. A coupling comprising a shaft having a eentral'

. eperlmg extending rearward from the front extremity of
the shaft, a-socket member detachably mounted on the
. front end of the shaft, said shaft having a transverse

bore extending from the central opening to the periphery
.of the shaft, a detent shdably mounted in the transverse
. bore and movable outwardly and inwardly into locking

~ a limit stop device which arrests rearward movement of
60
- fort,
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and releasing position respectively relative to the socket

" member; a locking surface on-the socket member engage-

~ being removed from the front end of the shaft when the
- detent is in-its cuter position but to per:

‘member to be removed when the detent is in its inner
pesmon a plunger shdably meunted in the central epen-

70
able with the detent to prevent the socket member from -
- _-engagement of the shank Wth the socket and slidable in- h

it the socket  wardly of the bore to effect release of the shank relative - -

positive means eempmee a relatively strong sprmg, the
‘positive means being ine

‘ective until the plunger is moved
to said normal rearward posrtron, sald strong spring.

being yieldable in response to an abnormal manipulative

force to permit the plunger to be displaced rearwardly of

‘said normal rearward- position, -thereby permitting re-
‘moval of the ‘detent and subsequent removal of the plung—

er through the front end of the central opemng |
23. A coupling according to claim 22, in whreh eaeh

spring is of helical shape, the strong spring being arranged

to surround the weak spring and to seat at its rear end

~against a Wall on said. shaft Wthh deﬁnes tne rear end |
i et 50 ©
member on the shank, and also has a forward locking

of the central epemrrﬂr

rearward position, thereby permitting the detent to be

removed without simultaneously continuing the applica-
tion of the abnormal manipulative force.

25. A coupling according to claim 24, in Whleh the

"plunger locking device includes a radial bore in the shaft )

for the reception of a pin engageable with the front end

~of the plunger, said pin being arranged to hold the strong

spring under eompressmn w1th0ut further mampulatwe ef-

26, A coupling cempnsmg a shank having an elonﬂated
axral recess in its front end, a socket member slidable. for

a predetermmed distance over the shank and having an
internal cavity of greater diameter than the shank de-

ﬁmng an internal sheulder the shank having a forward
end portion which is freely receivable into the cavity

‘beyond the shoulder, a transverse bore in the said for-

ward end portion havmcr a detent slidable eutwardly there-
of and forwardly of the shoulder to effect locking

to the soeket a 3pr1ng pressed phmner slidable in the

75 axial recess 1hav1rr_g a spring pressed forward position

| 24, A eeuphng eceordmg to claim 22, Wthh mcludes o
a locking device for retaining the plunger in 1its abnormal
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urging the detent to its locking condition and havine a
rearward position releasing the detent from its locking
condition, and surface means on the detent with which
the plunger is engageable regardless of the position of the
detent in the bore preventing escape of the plunger through
the front end of the axial recess.

27. A coupling according to claim 26, wherein the

axial recess is sufficiently elongated to permit movement
of the plunger against its spring rearwardly clear of the
surface means on the detent, the detent being siidable
from the bore into the recess and removable through the
front end of the axial recess when the plunger is in the
latter position, and the plunger being slidable out of the

16
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front end of the recess subsequent to the removal of the
detent,
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