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This invention relates to hand-operated impact
tools and, mme partlcularly, to a hand-operated
type fastenings. ]

The use of power driven impact tools to pro-
vide a magnified torque force for the driving of
threaded type fastenings, such as nuts, bolts,
screws and the like is already known. The com-
mon type of impact tool is one which employs a
small electric motor as the driving force and is
adapted to use in assembly line shops where one
operator performs a single operation on a large
number of nuts or bolts. Such a tool has limited
use, however, because it must be used proximate
to an electrical outlet and it is suitable for em-
ployment only on relatively small threaded fas-
tenings. The tool has the further disadvantage
of causing operator fatigue due to the vibration
and impact which is transmitted to the operator.

It is an object of this invention to provide a
hand-cperated tool which is capable of impart-
ing a concentrated torsional force of consider-
ably greater magnitude than the forece that may
be applied directly with a conventional hand-
operated tool.

Another object of the invention is to provide
a hand-operated tool which is eapable of impart-
ing a torsional force of great magnitude in com=
bination with a ratchet element thereby to per=
mit operation of the tool in a limited space.

A Turther object of the invention is to provide
a hand-operated tool which is capable of impart-
ing a concentrated torsional force of adjustable
and controlled magnitude.

These and other objects and advantages of the
invention will become more apparent from a con-
sideration of the following description taken in
conjunction with the accompanying drawings in
which:

F1gure 1 is a side elevational view of a tool
embodying the 1nvent10n,

Figure2isa long1tud1nal sectional view through
the rotor head of the tool;

Figure 3 is a part1a1 sectional view taken along
the lines 3-—3 of Figure 1; and

Figure 4 is a sectmnal view of the head of

the tool taken along a line corresponding to the

lines 4—4 of Figure 3.

The present invention contemplates a hand-
operated impact tool embodying a torque magni-
fying feature. The tool may have g ratchet
arrangement for use in limited space and the
tool also may have a torque contrelling or hm-
iting feature.

Referring to the drawings in detail & rotor |
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comprising an annular surface 2 ahd a top plate
3 is associated with a handle élement 4 and a.
spring 5. The rotor I is madé up of the body
8 (Fig. 4) into which is set the pawls 7 afid 8
which are pivoted at § and 10 respectlvely and
which are held in extended position by the sprmgs
Il and 2.

A ratchet wheel 13 is adapted to fit within the
annular opening in the rotor {. The teeth 14
of the ratehet 13 are adapted to engage the lead-
ing edges of the pawls 1 and 8 in their advanced
position. The ratchet 13 is carried on its bear-
ing surfaces 15 and 16 (Figure 3) within theé
trunnions 17 and 8 wh1ch are 1ntegra1 parts. of
the extensmns 19 and 39 respectlvely, of the
handle 4. The ends of the extension 19 and of .
its companion extensmn 39 are plvotally as80Ci~
ated with the ratchet wheel 13 and with the rotor
i at the common ax1s of these two elements The .
extenslon IS has a palr of cam shaped surfaces
20 and 21 (F1g 2) which are operatlvely associ~
ated with the leadmg edges of the pawls T and .

‘8 and thch serve to dlsenvage the pawls from

the teeth 14 of the ratchet wheel when relative
rotational movement in the proper direction takes
place between the rotor 1 and the handle 4

The pawls 1 and 8 are ﬁtted m recesses in the
rotor body 6 ang are held in the1r respect1ve seats .
with freedom to oscﬂlate en the axis of the seats
by the plate 3 and 1ts companion plate 38 (F1g
3). The springs i1 and 12 cauge, the pawls Tand
8 to bear against the teeth i4 of the ratchet
wheel 13 durmg clockw1se rotatlon of the rotor.
I but permit free rotatmn of the rotor | in a
countercloekmse dlrectmn by allowmg the pawls
to slide resxhently over the ratchet teeth

The spiral spring § is mounted on the arborv
part 22 (Fig, 2) whmh in turn is ﬁxedly mounted
between the extensmn 9 of the handle 4 and
its cmrespondmg extensmn 3. The inner -end
23 of the spiral spring 5 is hooked and adapted
to engage the edge of the slot 24 in the arber
part 22 to_prevent; relatlve rotatlonal movement -
between the Spring and the arbor. The outer end
25 of the spring is also hooked and is adapted
to be inserted into ‘the slot 26 in the rotor body .
f. By th1s arrangement the spring 5 can he-
caused to react with a greater or lesser force
between the rotor [ and the handle 4 by rotatlon
of the arber part 22 in a direction to cause com- -
pression of the spring 5 or decompression thereof.

The arbor part 22 ean be locked to the handle:
4 in any desired positioh and at any incidental :
spring tension by. tlghtenmg a loek screw 30 (Fig.
3) on the rear fage of the handle The rotor- I
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is restrained from rotation under influence of the
spring 5 by contact of the shoulder 217 against
the extension 19 of the handle member 4. The
graduated dial 28 imprinted on the extension 19
of the handle member 4 (Fig. 1) and the arrow
29 imprinted on the outer end of the arbor part
29 gllow the operator to make reproducible set-
tings of the tension on the spring 5 at any desired
value within its range. These elements of the
device make possible the torque adjusting and

controlling feature of the invention.
Other details of the construction of the tool will
be brought out by describing the function of the
tool when applied to the tightening of a nut on a

bolt. A pair of shaft extensions 31 and 32 (Fig.

3) are integrally associated with the ratchet
wheel i3 and are adapted to receive a standard
socket 33 of a socket wrench set. 'To operate the
tool, the extension 31 is inserted into the match-
ing square opening of the socket 33 and the socket
is fitted over a nut 34 on a bolt 35. The handle
4 is then rotated clockwise about the axis of
the shaft extension 31. Alternatively the handle
4 may be operated in a reciprocating motion
thereby employing the ratchet feature of the tool.
In either mode of operation the unique features
of the tool commence to function as soon as the
nut becomes tight enough to offer resistance to
further rotation. )

The resistance of the nut 34 is carried through
the socket 33 to the shaft extension 31 and to
the ratchet wheel {3. The ratchet is held in con-
stant angular relationship with the nut and
ceases rotating when the nut ceases. The rotor |
likewise ceases rotation because the pawls T
and 8 are bearing against the teeth 14 of the
ratchet 13. Continued rotation of the handle 4
now causes the spring 5 to be compressed and to
absorb and to store the input energy of the han-
dle stroke. When the handle has advanced suffi-
ciently in axial relationship to the rotor I the cam
surfaces 26 and 21 encounter the leading edges
of the pawls T and 8 and move them outwardly
against the springs 10 and- i1 until they clear
the engaged teeth i4 of the ratchet wheel 13.

With the pawls no longer restraining it, the
rotor 1 accelerates rapidly in a clockwise direc-
tion impelled by the energy previously stored in
the spring 5 by the movement of the handle 4.
The rate of rotation attained by the rotor I is
many times greater than could be developed by
direct application of manual force to the rotor.
As the pawls 7 and 8 pass over the ratchet teeth
from which they are disengaged, the springs i
and {2 cause them to return to their original ad-
vanced position relative to the rotor. At this
time the cam surfaces 20 and 21 will be in their
original disengaged position relative to the ro-
tor. The pawls T and 8 thus engage the next op-
posed -pair of teeth 14 on the ratchet wheel {3
and the rotational energy contained in the swiftly
moving rotor 1 is released suddenly as impact
between the pawls T and 8 and the teeth of the
ratchet wheel §3. In other words, the ratchet and
pawl members also serve as anvil and hammer
members, respectively.” This impact gives a ro-
tational impetus to the ratchet wheel 13 which
is transmitted to-the extension 3! and through
the engaging socket 33 to the nut 34. A large
force has been brought to bear against the nut
as g result of the action of the fool which has
built up a large torsional force in the spring dur
ing the rotation of the handle 4. :

1f it should be necessary or desirable not to ro-

tate the handle 4 in a complete circle, the han-
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dle may be operated alternatively in & reciprocat-
ing motion. The counterclockwise portion of the
reciprocated motion cycle will cause the rotor i
to rotate counterclockwise along with the handle
8 because the extensions 19 and 39 of the handle
engage the shoulder 27 of the rotor when coun-
terclockwise motion has begun. Since the
ratchet wheel 18 is being held stationary by its
connection with the socket and nut, the pawls 1
and 8 drag over the ratchet teeth 14 and offer al-
most negligible resistance to movement of the
rotor and the handle in eounterclockwise direc-
tion. When the handle is again rotated in a
clockwise- direction, each of the pawls 7 and 8
will engage the next ratchet teeth {4 in a clock-

‘Wwise direction from them. Further rofation of
the handle in a clockwise direction will then

produce repreated impacts against the nut in the

“manner described.

To turn a nut in a counterclockwise direction,
as to remove it from a bolt, the tool is turned over
and the shaft extension 32 is inserted into the
socket 33 instead of the shaft extension 31.
Thereafter, the operation of the tool is exactly
the opposite as described above for tighfening
the nut. ' . ‘

After operating the tool in the manner de-
scribed for a time sufficient to cause it to impart
several impacts to the nut, an equilibrium is
reached between the resistance offered by the nut
to further rotation and the torsional force im-
parted to it by each additional impact. Under
continued subjection to impacts of the same in-
tensity, the nut will not be further rotated or
tightened. Hence, the tool functions as a torque
controlling or torque limiting wrench in the man-
ner hereafter described.

The initial tension of the spring 5 determines
the gmount of energy which can be stored in it
and released at each impact. It is a feature of
the tool that the tension on the spring, and-
thereby the force of the impacts, can be adjusted
by a simple adjustment of the arbor parts in the
tool. The arbor parts are manually rotated by
means of suitable common wrenches in a suitable
direction. The arbor parts may then be locked in
the desired position by tightening the lock screw
38 which seats the shoulders 36 and 37 friction-
ally against the handie extensions 3% and 9.
The degree of spring tension may ke reproduced
at each setting by simply aligning the arrow 29
with a predetermined number on the graduated
dial 28. Hence, once the operator has determined
a setting of the arrow and dial which will result
in a certain torsional force upon operation of the
tool, he need only reset the device to the same
number in order to achieve the same torsional
force at any future time.

During normal operation of the device while
imparting impacts of :a very large torsional force
to a piece of work, the operator feels no shock
in the handle from the impacts. This, together
with the torque magnifying properties of the de-
vice and with the reciprocating ratchet feature
of the tool, greatly reduces operator fatigue inci-
dental to tightening and loosening threaded type
fastenings. Bolts and -nuts which would ordi-
narily require a four foot wrench plus an exten-
sion on the handle of the wrench may now be
tightened or loosened by the simple operation of
the present tool by a single operator. :

“The various features of the tool make it par--
ticularly useful in the operation of tightening-
and loosening bolts and nuts of large size, e. g.,-
the size used in high pressure -chemical equip-
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ment. The device is small and light in weight
and can easily be cperated in a limited space by
an operator of normal strength.

The invention is hereby claimed as follows:

1. In a manually operable impact tool the com-
bination of a rotatable tool head for engaging a
threaded type fastening, manually actuated driv-
ing means, driving connections therebetween in-
cluding ratchet and pawl members adapted to
prevent relative movement of said driving means
and said head in one direction and to allow rela-
tive movement thereof in another direction, a
handle, cam means associated therewith for ef-
fecting separation of said ratchet and pawl mem-
bers in response to movement of said handle
when movement of said head is resisted by a pre-
determined force and spring means adapted to
store up energy from the movement of said han-
dle and to release said energy as impact energy
upon the re-establishment of contact between
said ratchet and pawl members.

2. In a manually operable impact tool the com-
bination of a rvotatable tcol head for engaging
a threaded type fastening, manually actuated
driving means, driving connections therebetween
including ratchet and pawl members adapted to
prevent relative movement of said driving means
and said head in one direction and to allow rela~
tive movement thereof in another direction, a
handle, cam means associated therewith for ef-
fecting separation of said ratchet and pawl mem-
bers in response to movement of said handle when

-movement of said head is resisted by a prede-
termined force, spring means adapted to store up
energy from the movement of said handle and %o
release said energy as impact energy upon the re-
establishment of contact between said ratche}
and pawl members, and means for adjusting the
original tension on said spring means.

3. In a manually operable impact tool the com-
bination of a rotatable tool head for engaging a
threaded type fastening, manually actuated driv-
ing means, driving connection therebetween in-
cluding ratchet and pawl members adapted to
prevent relative movement of said driving means
and said head in one direction and to allow rela-
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tive movement thereof in another direction, @
handle, cam means associated therewith for ef-
fecting separation of said ratehet and paw! mem-
bers in response to movement of said handle when
movement of said head is resisted by a predeter-
mined force, spring means adapted to store up
energy from the movement of said handle and
to release said energy as impact energy upon the
re-establishment of contact between said ratches
and pawl members, and means for adjusting and
controlling the amount of torsicnal energy stored
up in said driving means including arbor parts
adjustable on said handle and operatively asso-
clated with one end of said spring means, said
parts being adjustable to place said spring means
under a predetermined tension.

4. A manually operable impact torsion tool
comprising the combination of a tool head, driv-
ing means including ratchet and pawl means op~
eratively associated to drive said head, energy
storage means operative in response to manual
operation to store up and release torsion energy
in said driving means, cam means to cause dis-
engagement of said ratchet and pawl means in
response to manual operation when movement of
said head is resisted by a predetermined force,
and second energy storage means 1o cause said
pawl means to reengage said ratchet means with
impact in response to dissipation of energy stored
in said first storage means, said ratchet and pawl
means serving as anvil and hammer members,
respectively, upon said reengagement.

OBCAR J. SWENSON.
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