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@ Protection against vibrations at a motor driven vibration generating handtool.

@ The present invention relates to an antivibration means for
a power-driven, vibrating hand equipment (1), the equipment
comprising a tool (3) designed to operate directly on a work
area, and drive means for transmitting driving energy to the tool
(3). The drive means is housed in a machine housing (4) which
is subjected to vibration. Vibrations from the housing (4) to the
handle (2) of the equipment (1) are reduced with the aid of
anti-vibration elements (12) arranged between these elements.
To prevent vibrations from being transmitted directly from
machine housing (4) to operator, the equipment (1) is provided
with a protective element (14, 15} connected to the anti-vibra-
tion elements (12) arranged between the handle (2) and the
housing (4). The protective elements (14, 15) are movable in
relation to the machine housing (4) and are arranged so that it at
least partially covers said housing.
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Description

The invention relates to an arrangement for a
power-driven, vibrating hand equipment, to prevent
injurious vibrations from being fransmitted to the
operator, the equipment comprising a tool designed
to operate direcily on a work area, a housing
containing drive means for transmitting driving
energy to the tool, a handle movably connected to
the housing, to be gripped by one hand, and an
anti-vibration means arranged between housing and
handle, by means of which vibration between
housing and handie is reduced.

An arrangement of this type has been previously
used in large chisel hammers, for instance, in order
to reduce the vibrations transmitied through the
handle to the operator’s hand. It has been found to
function extremely well in practical work and has
radically reduced damage to the hand holding the
handle of the tool, due to vibration when fettling
castings, for instance. However, it does not solve the
problem of vibrations to which the operator’s other
hand is subjected while supporting and aligning the
tool in relation to the work area. It is in fact this hand
which receives most of the vibrations in normal
fettling work, and consequently the most serious
vibration injuries, "white fingers™ being the most
usual injury. This is the hand used io grip the
unprotected chisel or machine housing in order to
align the tool. A good solution to this problem when
working with large chisel hammers has admittedly
been found recenily. This is to apply a specially
shaped sleeve with known antivibration properiies
around the chisel, the guiding and supporting hand
then grasping this sleeve during the work generating
vibrations. This has proved to be an excellent
solution and the serious vibration injuries so fre-
quent before have now been completely eliminated,
resulting in considerable savings both fo society and
to the manufacturing company concerned. It is also
a great relief for the individual to be spared working
with equipment which will in the long term give rise
to industrial injury.

However, it is not always possible to utilize a
solution with antivibration handle, e.g. when working
in cramped space when the operator is unable to
grip the tool itself, or where the tool is of a type
making it impossible fo utilize such an antivibration
sleeve. This applies, for instance, to rotating recipro-
cating hand drills or a smali chisel hammer with short
chisel.

The operator is here forced to guide the equip-
ment by gripping the machine housing, which is an
element subjected to considerable vibration and the
risk of injury to the hand in contact with the machine
housing is thus considerable.

The object of the invention is, in equipment of the
type specified in the introduction, to provide an
arrangement which with relatively simple means
protects the operator from injurious vibrations when
he is forced to guide the equipment by gripping the
machine housing. This is achieved by arranging a
protective element movable in relation to the
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housing of the drive means, to at least partially cover
the housing, and connecting the protective element
to the antivibration means arranged between handle
and housing, in 2 manner reducing vibration.

Such an arrangement enables an unprotected
equipment or an equipment where only the handle is
protected, to be re-constructed in a relatively simple
manner.

Equipment already in use can thus also be made
safe with respect to vibration, without too extensive
measures or costs.

The invention will be described in more detalil in
the following, with the aid of a number of embodi-
ments and with reference io the accompanying
drawings, in which

Figure 1 shows in a partially sectioned side
view, a first antivibration arrangement, accord-
ing to the invention, applied on a chisel hammer,

Figure 2 shows in partial section an antivibra-
tion arrangement according to the invention,

Figure 3 shows from above a component
utilized in the means according to Figure 1,

Figure 4 shows a side view of the component
seen from above in Figure 3,

Figure 5 shows a section through an antivi-
bration element suitable for use in the arrange-
ment according to the invention,

Figure 6 shows a side view of the antivibra-
tion element shown in Figure 5,

Figure 7 shows a side view of a component
included in the antivibration element according
to the invention shown in Figures 5 and 6, and

Figure 8 shows a section through the
component shown in Figure 7.

The equipment shown in Figure 1 consists of a
chisel hammer 1, comprising a handle 2, a chisel
tool 3 and a machine housing 4, holding the drive
means of the chisel tool 3. Said drive means may
comprise a piston operated by blast air, the blast air
being supplied through a pipe 5. The drive means
itself is conventional and is not described further
here, particularly since the antivibration arrangement
is not limited to the application shown and can be
used for many types of vibration-generating gear.

The upper part of the motor housing 4 is provided
with radially projecting flanges 6 with guide holes 7,
each lined with a flange bushing 47 of low-friction
material, taking a conirol bolt 8. The control bolt
comprises a screw-tapped portion 10 which is
screwed into a correspondingly tapped hole either
directly in the handle 2 or in a connecting element 11
attached to the handle, and a head 9 on the lower
side of the flanges 6. The axial movement of the
handle 2 in relation to the machine housing 4 is thus
limited. A number of antivibration inseris 12 are
arranged between the handle 2 and the upper side of
the flanges 6, one insert for each bolt 8. The inserts
12 are hollow, allowing the bolts 8 o pass through
and abut the upper side of the flanges 6 and against
the handle 2 or the connecting element 11 attached
to the handle 2. The handle 2 is thus buffered with
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respect to the machine housing 4.

An upper sleeve 14 is arranged around the upper
part of the machine housing 4, in order to protect the
hand not holding the handle 2, but gripping the
machine housing 4. A lower sleeve 15 is removably
joined to the upper sleeve 14, via a bayonet catch 16,
for instance. The lower sleeve 15 surrounds the
lower part of the machine housing 4 and can be
released from the upper sleeve 14 to allow access to
a catch 17 for removing the chisel 3 from the upper
part of the equipment 1. The upper sleeve 14 is
provided with a flange section 18 having a number of
axial through-holes. The number of holes is the same
as the number of bolts 8. Each bolt head 9 is
provided with a tapped hole into which a screw 13
with head is screwed, thus firmly securing the upper
sleeve 14 to the bolts 8 and thus to the handle 2. The
sleeves 14 and 15 are thus protected from vibrations
generating in the machine housing, via the antivibra-
tion elements 12 absorbing the vibrations trans-
mitted from machine housing to handle 2.

A tool without vibration absorption can thus be
simply and relatively inexpensively reconstructed to
provide satisfactory protection against vibration.
Furthermore, it takes litile space since the same
antivibration element is used for the sleeves 14, 15
as for the handle 2. To prevent vibrations being
transmitted radially to the lower sleeve 15, the
machine housing may be provided with an antivibra-
tion ring 20 which prevents the lower sleeve 15 from
coming into direct contact with the machine housing
4. The antivibration ring 20 is manufactured of a
suitably absorbent material such as rubber, and a
layer 19 of friction-reducing material such as
polytetrafiuorethylene, may suitably be arranged
between ring 20 and lower sleeve 15, to prevent
unnecessary friction between these parts.

Figures 3 and 4 show in more detail the sleeve
arrangement used to isolate the machine housing 4.
Figure 3 is a view from above and Figure 4 a side
view. The flange 18 connected to the upper sleeve 14
is here in the form of two flanges 18a and 18b, flange
18b being provided with two attachment holes and
flange 18a being provided with one hole. Obviously,
the part 18 may equally well be an unbroken,
peripheral flange, or it may be divided into several
flanges, one for each bolt 8, for instance.

Neither is it absolutely necessary to utilize all the
bolts 8 to secure the upper sleeve 14. Figures 3
and 4 also show the bayonet catch used. Three
catches are utilized here. They are of conventional
type consisting of a dowel 21 attached to the upper
sleeve 14 and cooperating with an angled slit 22 in
the lower sleeve. Other equivalent means such as a
screw joint may of course be used instead of the
bayonet catch, the lower sleeve 15 being screwed
onto the upper sleeve 14.

The invention is naturally not limited to the
double-sleeve embodiment shown here. The lower
sleeve 15 may be omitted and the single, upper
sleeve 14 being allowed to extend to cover the
machine housing 4. Furthermore, the antivibration
element need not necessarily be in the form of a
sleeve totally surrounding the machine housing 4.
For some applications it may be quite sufficient to
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use a support element which only partially covers the
housing 4, such as the side of the housing the
operator uses to align and support the equipment.

It is no doubt obvious that the invention is not
limited to an antivibration arrangement as shown in
Figure 1. Another example is shown in Figure 2
where the antivibration member comprises a single
element 23 arranged centrally between machine
housing 4 and handle 2. The antivibration elemerit 23
consists here of a pneumatic ring comprising a
cavity 24 which can be pressurized by a suitable
medium, e.g. air, via a channel 26. The channel 26
contains valve elements, not shown, ensuring that
the medium remains in the cavity 24 or permits it to
be withdrawn to lower the pressure. The antivibra-
tion element 23 includes a central guide consisting
of an inner guide ring 27 and an outer guide ring 28,
the inner guide ring 27 being slidable inside the outer
guide ring 28. An axial key located in axial slots in
each guide ring, for instance, ensures that the rings
27, 28 cannot be turned in relation to each other. The
antivibration element 23 is also provided with
resilient walls 29, of rubber, for instance. Since the
pressure in the cavity 24 of the element 23 can be
altered, the absorption properties can easily be
adjusted to the existing requirements. Furthermore,
arranging control centrally in the element 23, offers a
compact arrangement which takes very little space,
especially in radial direction. As in the embodiment
shown in Figure 1, two sleeves 14, 15 are provided,
each surrounding a part of the machine housing 4.
However, the sleeve 14 is different from that in the
first example and is here in direct contact with the
handle 2. The upper part of the upper sleeve 14 is
therefore provided with a circular flange 30 facing
radially inwards and clamped between the upper
portion of the guide ring 27 and the handle 2. Screws
25 are used to secure the handie 2 in the inner guide
ring 27, thus securing the flange 30 of the upper
sleeve 14 between the inner guide ring 27 and the
handle 2. The upper sleeve 14 hangs down from the
flange 30, close to the antivibration element 23, its
lower part surrounding a part of the machine
housing 4. The lower sleeve 15 is then screwed onto
the lower part of the upper sleeve 14. The sleeve 14
may of course be similar to that in the first
embodiment, and be secured to control bolts radially
surrounding the central antivibration element 23. In
this case, of course, the element 23 requires no
central guide.

Conversely, the upper sleeve 14 in the first
embodiment may be similar to that described above
and may be secured directly to the handle. The
upper sleeve 14 must then be adjusted to the rest of
the arrangement and will be considerably larger in
diameter than in the second embodiment, so that it
can surround the bolts 8.

The embodiments described by way of example
apply to chisel hammers. However, the invention can
of course be used in all fields where equipment
generating vibration is used. Examples are power-
driven equipment for sheet-metal working, fettling in
the casting industry, weld finishing, in the building
industry, stone-work and sculpture, road-building,
ship-building, forrestry, etc.



5

Figures 5 - 8 show an embodiment of an antivibra-
tion element particularly suitable for use in manual
equipment fo achieve the vibration protection de-
scribed, since it absorbs not only vibrations in the
axial direction of the equipment but also vibrations
transverse fo this direction. With the aid of a suitable
number of antivibration elements, the handle and the
protective element at least partially surrounding the
machine housing, are connected to the machine
housing, the vibration from the housing thus being
absorbed by these elements. An extremely import-
ant advantage inherent in the elements shown in
these figures is that a single unit provides absorption
of vibrations in two directions perpendicular to each
other, the absorption in one direction being inde-
pendent of the absorption in the other direction.
Furthermore, the level of absorption can be adjusted
exactly to the prevailing requirements.

The unit 31 shown in Figures 5 and 6, comprises a
first resilient element 32 of rubber, substantially in
the form of a ring. A hole 33 extends transversely
through the resilient element 32, perpendicular to
the cylinder axis. Each end of the hole at the outer
surface is provided with a sleeve 34 of low-friction
material, such as polytetrafluorethylene. Thanks to
the sleeves 34, the first resilient element 32 is
slidable on a bolt 35 provided with a head, which acts
as guide to the resilient element and prevents it from
becoming deformed across its direction of spring
action. The tapped end 36 of the bolt 35 is screwed
into a sliding block 37 which can move counter to
two springs 38, fransversely to the axial direction of
the bolt 35, inside a casing 39. The sliding block 37,
casing 39 and two springs 38 form a second resilient
element. The casing 39 comprises itwo attachment
flanges 40 provided with holes, with the aid of which
the antivibration unit is secured. An upper and a
lower angular element 42 is vulcanized to the upper
and lower side, respectively, of the first resiliént
element 32. Each angular element 41, 42 is provided
with a slot 43, 44 inifiating in the vicinity of the free
end of the angular element and extending axially
towards the flange vulcanized o the rubber element
32. The two angular elements 41, 42 can slide in
relation to each other and are secured to each other
across the sliding direction with the aid of a guide
and attachment element 45 passing through the
slots 43, 44. This latter element comprises a dowel
with two annular flanges suitably spaced. The dowel
is provided with a tapped central hole and one of the
flanges is in one piece with the dowel while the other

_annular flange is screwed onto an external thread on
the dowel and secured thereto. A plate 46 of
low-friction material such as polytetrafluorethylene
is arranged on the dowel between the free flanges of
the angular elements 41, 42.

The guide bolt 35 can be used to give the first
resilient element 32 suitable pre-siressing. The
shorter the bolt length, the higher will be the
pre-stressing. The resilient element 32 may also be
pre-siressed by having the slots 43, 44 start at a
suitably selected distance from the edge of the free
flanges. When the two elements are fo be joined
together via the antivibration unit 31, the attachment
flanges 40 are secured to one element, for instance
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the machine housing in a power-driven manual
equipment, while the other element, for instance the
handle, is screwed by an attachment bolt into the
tapped central hole of the attachment element 45.

An essential advantage of the antivibration unit 31
is that the spring action of the first resilient element
32 is independent of the direction of load.

In the embodiment shown, the bolt 35 is primarily
responsible for the guidance, but this could also be
taken care of by only the angular elements sliding
against each other. If the control bolt 35 is omitted,
the elements which are then responsible for guid-
ance must of course be dimensioned accordingly.
The first resilient element can then be secured to the
second resilient element by means of a tapped
dowel projecting from the flange vulcanized to the
lower angular element 42, said dowel being screwed
into the sliding block 37. Instead of angular elements
41, 42, U-shaped yoke elements may be vulcanized
to the upper and lower sides, respectively of the first
resilient element 32. Each yoke element comprises
free shanks provided with slits, each extending
along the first resilient element 32. The portion
between the shanks is vulcanized to the first resilient
element. The free shanks of the lower yoke element
are slidably secured to the free shanks of the upper
yoke element by an attachment and guide element,
in the same way as the free flanges of the angular
elements 41, 42 are connected in the embodiment
described earlier. This antivibration unit is exiremely
suitable for use in manual equipment, particularly a
power saw, but its field of application is also
considerably wider. It can be used, for instance, to
absorb vibrations in machine tools or as suspension
element for the engines in vehicles.

Claims

1. An arrangement for a power-driven, vibrat-
ing hand equipmeni (1) io prevent injurious
vibrations from being transmitted to the oper-
ator, the equipmeni comprising a tool (3)
designed io operate directly on a work area, a
housing (4) containing drive means for trans-
mitting driving energy to the tool (3), a handte
(2) movably connected to the housing (4), fo be
gripped by one hand, and an anti-vibration
means (12, 23) arranged between housing (4)
and handle (2) by means of which vibration
between housing (4) and handle (2} is reduced,
wherein a protective element (14, 15) movable
in relation to the housing (4) of the drive means,
is arranged to at least partially cover the
housing (4), and wherein the protective element
(14, 15) is connected to the antivibration means
(12, 23) arranged beiween handle. {2) and
housing (4}, in a manner reducing vibration.

2. An arrangement as claimed in claim 1,
wherein at least one elongate, rigid control
member {8) is permanently secured to the
handle (2) and is guided in an axial hole, one
hole for each control member (8), arranged in
an element (6) permanenily secured fo the
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machine housing (4), and wherein the protec-
tive element (14, 15) at least partially covering
the machine housing (4) is permanently con-
nected to at least one control member (8).

3. An arrangement as claimed in claim 2,
wherein each control member (8) consists of a
bolt with a head which can come into contact
with a flange (B) secured to the machine
housing, guide holes being provided in said
flange.

4. An arrangement as claimed in claim 3,
wherein the protective element (14, 15) is
secured in the bolt-heads (9).

5. An arrangement as claimed in claim 1,
wherein the protective element (14, 15) is
joined directly to the handle (2).

6. An arrangement as claimed in claims 1 - 5,
wherein the protective element (14, 15) com-
prises a first sleeve (14) at least partially
covering the machine housing (4).

7. An arrangement as claimed in claim 6,
wherein the protective element comprises a
second sleeve (15) which is detachably joined
to the first sleeve (14). .

8. An arrangement as claimed in claims 1 -7,
wherein the antivibration means consists of a
plurality of resilient inserts (12).

9. An arrangement as claimed in claims 1 - 8,
wherein the anti-vibration means consists of a
centrally located spring (23).

10. An arrangement as claimed in claim 9,
wherein the centrally located spring (23) com-
prises a hollow, resilient element having an
internai cavity (24) which can be placed under
pressure to acquire different spring properties
depending on the pressure applied to the
spring (23).

11. An arrangement as claimed in claim 10,
wherein the spring (23) is provided with a guide
(27, 28).

12. An antivibration unit comprising a first
resilient element (32) arranged to permit vibra-
tion-dampening resilience in a first direction,
wherein a second resilient element (37, 38, 39)
is connected to the first resilient element (32),
the second resilient element (37, 38, 39) being
arranged to permit vibration-dampening resi-
lience in a second direction intersecting the first
direction.

13. An antivibration unit as claimed in claim 12,
wherein the first resilient element (32) com-
prises a substantially rigid guide means (35, 43,
44) permitting spring action of the first resilient
element in the first direction and wherein the
second resilient element comprises a substan-
tially rigid second guide means permitting
spring-action of the second resilient elementin
the second direction.

14. An antivibration unit as claimed in claim 13,
wherein the first guide member comprises a
bolt (35) provided with a head, passing through
the first resilient element (32), and being
screwed into the second resilient element (37,
38, 39).

15. An antivibration unit as claimed in claims 13
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and 14, wherein the second resilient element
comprises a gliding block (37) moving in a
casing (39), the direction of movement on both
sides being influenced by a spring (38) in
contact with a wall of the casing (39).
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