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[57] ABSTRACT

A connecting arrangement for a machine tool in which
a driving element and a driven component are con-
strained from relative twisting by guide pins and are
further coupled to transmit torque therethrough. The
coupling mechanism is provided with an external re-
lease lever so that the faces of the driving and driven
elements are in complete registry when so coupled.

10 Claims, 32 Drawing Figures




U.S. Patent Jul. 21, 1981 Sheet 1 of 13 Re. 30,680

)
O

36
3

N

aanuuet

e 5 R S Y

L
5 8585 SLH

NN/

ety )

Loy BORE [
wranw,_g.‘l
VPN o
IN>=Illl

S4- N 11

“:h-- oy J
s-'?fm-;;r:.?.\*
. |l'|"illll“‘lrF|
NN G

20714 |
T ANNSSARAAN et ™~

f

¥ 2 T o S
N O

Fig. 2




U.S. Patent Jul. 21, 1981 Sheet 2 of 13 Re. 30,680

10

Tl
=

W
©

l

Ca)
{O

=7 m
34 =|| / \
’E r.r.r" ff:ffgﬂ{\x
5# “\“\“ ’gﬂmll
SANEAY S D
IIIII l ,[ |
='~h\%m\\h & |§,// TS T Tt 7

(o) | Ll e ‘im..\

e
L8 :#fﬁﬁ'ff N U‘Jl "’

I ) uuu
..\- ——aw h
5 — BiAE

\&}n}‘;\ ;’;’;’; \} |

15 ll C)aR )" ' hﬂh

SVRANN SN, i‘"fl',//

77772t

SEESSLIRY .;.::;‘}}}}.“

56 30 i—-l—E[[




U.S. Patent Jul. 21, 1981 Sheet 3 of 13 Re. 30,680

Fig. 10



U.S. Patent Jul. 21, 1981 Sheet 4 of 13 Re. 30,680




U.S. Patent Jul. 21, 1981 Sheet 5 of 13 Re. 30,680

10

16
Fig. 16

340




U.S. Patent Jul. 21, 1981 Sheet 6 of 13 Re. 30,680




Re. 30,680

o

e

i

-

7

O

9 ~

v o
™

S

o0

N

y—

— —T 1

= |

U.S. Patent




U.S. Patent Jul. 21, 1981 Sheet 8 of 13 Re. 30,680




U.S. Patent Jul. 21, 1981 Sheet 9 of 13 Re. 30,680




U.S. Patent  jul. 21, 1981 Sheet 100f 13 Re. 30,680




U.S. Patent  ul 21, 1981 sheet 11 of 13 Re. 30,680

-
3 c
¢ Ik |2
4 - |
" 4 &
I K =
4 -+ -
r [
4 L ™
F l
-
=y 3 ]
— |
M pp—————. e
_ I 1
]

l‘ L ]
341 l II-IH




U.S. Patent  Jul 21, 1981 sheet 12 of 13 Re. 30,680

34 m

Fig.29




U.S. Patent  Jul 21, 1981 Sheet 13 of 13 Re. 30,680




Re. 30,680

1

CONNECTING ARRANGEMENT FOR A
MACHINE TOOL

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

The invention relates to an arrangement for connect-
ing an operating instrument with an electromotor driv-
ing instrument and a machine tool with a driving shaft
protruding from the driving device and a coupling part
on the operating device receiving the driving shaft.

Customarily, machine tools are produced either as
compact motor devices, or else as so-called adapter
devices, where the operating device, f. ex. a circular
saw, a grinding device, a compass saw €tc., is built on
the spindle collar of a driving device normally serving
as a hand drill and i1s driven by means of a hexagon or a
flat blade by way of a drilling spindle. Compact motor
devices are expensive, since a separate motor and a
separate gearing must be provided for each operating
device. However, the adapter devices which are alto-
gether cheaper do have considerable disadvantages, to
wit:

(a) The attachment and removal of the pertinent op-
erating device from the driving device 1s sO0 cumber-
some that even after a short time in most cases the possi-
bility of exchanging the operating device is no longer
used. The connecting of an operating device to the
driving device is difficult and time consuming espe-
ctally because it is not stmple to make the two coupling
parts intermesh. ~

(b} Coupling 1s accomplished in the case of the known
devices by means of a polygon on the drilling spindle
which polygon engages with the corresponding cou-
pling recess of the operating device. This coupling is
flattened relatively quickly, so that considerable play
develops since the mutual centering of the driving de-
vice and the operating device 1s very complicated. The
operating device 1s aligned exclustvely by means of the
spindle collar of the driving device, f. ex. of the drill. In
the case of tightening the clamping ring of the operating
device, eccentricities develop perforce which lead to
the above mentioned damage of the coupling in the
course of time and which are the cause of strong cou-
pling noises.

(c) Because of the eccentricities mentioned under (b),
the bearings in the area of the coupling can be loaded
untlaterally which leads to an increased bearing friction
and consequently to a quicker deterioration.

(d) The known kind of connection between the oper-
ating device and the driving device leads to large over-
all construction lengths, which make the machine tool
awkward. For this reason, compact devices, where the
motor, the gearing and the operating device are fre-
quently preferred despite their considerably higher
procurement cost.

SUMMARY OF THE INVENTION

As a result of the invention, an apparatus of the ini-
tially mentioned type is to be improved in such a way,
that the above described disadvantages do not occur
and the possibility is created of connecting individual
operating devices with a driving device so quickly,
simply and safely, that the high degree of efficiency and
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2

handiness of compact devices will be achieved at a
considerably more favorable procurement cost and
with universal exchangeability of the operating devices.

OBJECTS OF THE INVENTION

According to the invention this task will be solved by
the driving device and the operating device having
contact surfaces providing equal coverage and runing
perpendicularly to the axis of the driving shaft and by
providing a high speed coupling between the driving
device and operating device, operable from the outside
with the contact surfaces joined.

The joined, flat contact surfaces guarantee a jam-
proof and dislocation free mutual fixing of the two
devices without play and eccentricity and an uncompli-
cated assemblage without problem and a loosening of
the two devices is possible.

The housings of the operating device and the driving
device pass over into each other without a gap and the
result 1s a small overall length. As a result of that, han-
dling of the entire machine also becomes very simple
and the method of operation is equivalent to that of
compact devices. Optically too, the machine gives the
impresston of a compact device,

This development of the connecting apparatus has
advantages from the point of view of finishing tech-
nique. In case f. ex. that a chient desires to obtain a
compact device of a certain type, it can be assembled
even in the producing plant from a driving device and
an operating device, whereby merely the releasable
high speed coupling is omitted. In this case, the operat-
ing device and the driving device are firmly intercon-
nected. The flat sub-units in the area of the contact
surfaces make posstble an as cheap and precise fabrica-
tion as possible. The parts required tor the high speed
coupling may be produced from stamped and bending
parts at favorable prices.

In an advantageous development of the invention, the
driving shaft of the driving part and the receiving cou-
pling parts of the operating device are developed in a
self-centering manner. As a result of that, the mounting
together of the two devices i1s still further simplified.

In the case of a preferred embodiment, the high speed
coupling is developed as a bayonet coupling, which in
the case of joined contact surfaces can be tightened and
released from the outside.

As a result of the threadlike bayonet coupling, a very
strong close fit of the pertinent operating device of the
driving device 1s possible. Even in the case of wear of
the bayonet coupling, there i1s still a certain reserve
available for achieving a firm tightening of the two
devices against one another, because of the threadlike
effect of said coupling.

The receiving coupling part of the operating device
may consist of plastic and thus represents a type of
theoretical place of fracture in the case of jammings of
the operating device etc. However, embodiments made
of steel or aluminum are more resistant.

In the case of this embodiment, the coupling part of
the operating device effectively consists of a coupling
star adapted to the driving shaft and insertable into the
driving bore of said operating device. In the case of
breakage or abrasion, this coupling star can easily be
exchanged and 1s kept effectively in the driving bore by
a grip screw etc. which can be fastened.

In a advantageous further development of the inven-
tion, a receiving part of the bayonet coupling 1s worked
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into the contact surface of the operating device and the
penetrating part of the bayonet coupling rotatable from
the outside protrudes from the contact surface of the
driving device. The two devices therefore must be
placed against one another only with their contact sur-
faces as a result of which the driving shaft and the cou-
pling part of the operating device center themselves
automatically, and then the part of the bayonet coupling
located on the driving device must be twisted 1nto the
closing position. The loosening of the two devices from
one another is accomplished just as simply and quickly.

Preferably the parts of the bayonet coupling emcom-
pass the driving shaft concentrically so that the center-
ing 1s still improved thereby.

In the case of a further advantageous development of
the invention, a lever projecting radially 1s relation to
the driving shaft, is attached on the rotatable part of the
bayonet coupling, which is guided outward through a
radial slit disposed behing the contact surface of the
driving device. By turning said layer, the operating
device can be fixed at any time on the driving device or
it can be released from said driving device.

The lever effectively is loaded by a spring in the
closing direction of the bayonet coupling, so that in case
that osciallations occur in the machine, the closure is
not loosened but is tightened even more.

The mutual automatic centerning of the driving de-
vice and the operating device during assemblage can be
still more improved according to a further proposition
of the invention by providing at least two centering pins
anchored to one of the contact surfaces and projecting
from the latter, which centering pins can always be
introduced into a corresponding centering aperiure in
the other contact surface. In addition, the centering pins
absorb the reaction moments when working with the
machine tool.

In the case of an embodiment which can be produced
particularly simply, the two contact surfaces are formed
always by a flat covering flange placed on the housing
of the device. The parts of the bayonet coupling in the
case of this embodiment can be worked out directly
from the parts of the flange by stamping and bending.
The anchoring of the centering pins can take place from
the direction of the reverse side of the flanges.

The invention is exceedingly versatile in 1ts applica-
tion. Thus an exceedingly large series of operating de-
vices can be connected within seconds and safely al-
ways with the same driving device. Preferably, the
operating device is developed as an angle sander, belt
sander, grinding pedestal, rocking grinding fixture, pol-
ishing fixture, hand plane, surface milling cutter, circu-
lar saw, compass saw, chain saw, plate shears, pruning
shears, angulartype drill, drill head or pump. All these
working devices are to be operated (handled) like a
compact device because of their compact assemblage
with the driving device.

The handle for the operation of the driving device
and thus for the mounting of the assembled machine,

runs effectively and generally in parallel to the driving
axis of the driving device, beside the latter, as a resuit of
which is universally effective handling of the assembled
machine is possible. As a result of that, the machine
does practically not differ in dimensions, handiness and
appearance from a special device with a firmly attached
motor part.
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4
BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention will be explamed in
more detai]l on the basts of the hgures.

FIG. 1 shows a partial side view of the driving device
developed according to the invention;

FIG. 2 shows a partial axial cut of an operating de-
vice developed according to the invention:

FIG. 3 shows an enlarged partial front view of the
device shown in FIG. 1 according to the arrow 111

FI1G. 4 is an enlarged partial froni view of the device
shown in FIG. 2 following the arrow 1V:

FIG. § 1s an axial cut through the devices in their
coupled state shown in the FIGS. 1 an 2;

FIG. 6 is a front view of the device shown 1n F1G. 1
from which FIG. 3 represents an enlarged section;

FIG. 7 shows a cut along the hine VII—VII in FIG.
S prior to locking the bayonet coupling;

F1G. 8 is a projection of the tabs of the bayonet cou-
pling serving for purposes of locking;

FI1G. 9 shows a cut according to FIG. 7 of the bayo-
net coupling in the locked state;

FIG. 10 1s a projection according to FIG. 8 in the
locked state;

FIG. 11 shows a cut along the line X1—XI 1n FIG. 6;

FIG. 12 shows an axial cut through the star of the
coupling of the operating device;

FIG. 13 is a front view of the star of the coupling
shown 1in FIG. 12;

FI1G. 14 is a side view of the driving shaft projecting
from the operating device;

FIG. 15is a front view of the driving shaft according
to FIG. 14;

FIG. 16 is an overall view of the driving device and
the operating device developed as an angle sander,
prior t0 mounting;

FIG. 17 shows the two devices according to FIG. 16
at a somewhat reduced scale in their assembled state;

FIG. 18 shows the driving device and operating de-
vice developed as a rocking grinding fixture In its as-
sembled state in side view: and

FIG. 19 to 32 show side views of the driving device
and various operating devices in their assembled state.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The driving device 10 shown partially in FIG. 1 has
a compact housing 12, the front side of which is closed
by a flange 15 forming the flat contact surface 14. From
the contact surface 14, the driving shaft 16 developed in
the form of a star, projects, the outside end of which has
been provided on all sides with bevelings 18 for the
purpose of self-centering in the corresponding star of
the coupling of the operating device that 1s to be at-
tached. Furthermore, two centering pins 20 project
from the contact surface 14, which can be inserted 1n
corresponding centering bores 1n the operating device
that 1s to be attached.

As can be seen from FIG. 3, the flange 13 has a circu-
lar aperture 22, which 1s disposed concentrically in
relation to the driving shaft 16 and through which a
rotatably mounted or cylindrical lip 24 of a bayonet
coupling with bayonet coupling tabs 26 projects to the
outside. Behind the flange 13 of the housing 12, forming
the contact surface 14, a radial lateral slit 28 has been
provided mn the housing, through which a lever 30 with
a handle 32 projects radially outward, which 18 con-
nected firmly with the rotatable part 24 of the bayonet
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coupling. By operating the lever 30, it is therefore possi-
ble to operate the part 24 of the bayonet coupling.

The FIGS. 2 and 4 are representations corresponding
to the FIGS. 1 and 3 of an operating device generally
designated with 34 that is to be attached to the operat-
ing device 10, which operating device likewise has a
compact housing 36 which is closed on the front side by
a flange 39, which forms a flat contact surface 38 pro-
viding equal cover with a contact surface 14. The tabs
26 of the rotatable part 24 of the bayonet coupling can
be introduced between the tabs 40 during assembling of
~ the two devices and subsequently the rotatable part may
be twisted and thus the tabs may be locked.

The part 44 of the operating device 34 which is to be
put in rotation by the driving device is supported by ball
bearings 42. A driving bore 46 is provided in the part 44,
into which (bore) a coupling star 48 consisting of plas-
tic, has been inserted exchangeably, the inside contour
50 is adapted to the outside contour 52 of the driving
shaft. A grip ring 56 is pressed into the part 44 as a
safety device against loss. The coupling star 48, since it
does indeed consist of plastic, serves as a theoretical site
of break in the case of jamings of the operating device.
In case said star breaks or is exposed to more consider-
able abrasion, it can easily be exchanged with the help
of the hexagonal nut 54.

From FIG. 5, it is clear how the two devices accord-
ing to FIGS. 1 to 4 are coupled together. The tabs 26 of
the rotatable part 24 in the coupled state reach behind
the tabs 40 of the fixed part of the bayonet coupling and
the driving shaft 16, upon joining together the two
devices, penetrates the inside coupling star 48 1n a self-
centering manner. In this case, as in the following fig-
ures, equal parts have been given the same reference
numbers as in the preceding figures so that they will not
have to be explained once more.

In addition, it is clear from FIG. 6, how the two
centering pins 20 are disposed, of which only one is to
be seen in FIG. 1. Furthermore, it is apparent from
FIG. 6 how the rotatable part 24 of the bayonet cou-
pling is connected firmly with the lever 30 which makes
possible an operation of the bayonet coupling from the
outside. The lever 30 is connected with the housing 12
by means of a spring 58, which is guided in an arched
groove 60 in such a way, that, viewed according to
FIG. 6, it is loaded by the spring 58 in clockwise direc-
tion, i.e., upon insertion into the fixed part of the bayo-
net coupling on the operating device in closing direc-
tion.

The FIGS. 7 and 8 show the parts pertaining to the
bayonet coupling in a non-locked state, while the FIGS.
9 and 10 show the same parts in the locked state of the
bayonet closure.

The centering of the centering pins 20 which are
anchored in the rear on the flange 15 forming the sup-
port 14 by a rivetted joint 62, in centering aperture 64 of
the flange 39 forming the supporting surface 38, pro-
vided for this purpose, can be seen from the partial cut
of the FIG. 11. The centering pins 20, after guiding
them through the supporting surface 38, project into
corresponding recesses 66 in the housing of the operat-
ing device.

The shape of the star-shaped driving shaft 16 with
self-centering bevels 18 as well as the coupling star 48
with an inside contour 68 adapted to the contour of the
driving shaft 16 and receiving the driving shaft, can be
seen from the FIGS. 12 to 15. The handle 70 which in
the previous figures has always been shown broken
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away, can be seen in all following figures in its worked
up state running generally parallel to the axis of the
driving shaft 16 beside the driving device 10 being
handy for all cases of application and compact at the
same time. FIG. 16 shows the driving device 10 with an
angle sander 34a in a not yet assembled state. In the
coupled state, these two devices can be seen from FIG.
17.

All following figures are representations of the driv-
ing device according to the invention always coupled to
various operating devices and from this the exceedingly
versatile applicability and capability for combinations
of the driving device with a large number of operating
devices into compact and easily manageable machine
tools becomes clear.

Thus, FIG. 18 shows the driving device 10 wich an
attached rocking grinding sander 34b, FIG. 19 shows
the driving device 10 with attached polishing device
34c, FIG. 20 with an attached circular saw 34d, FI1G. 21
with attached plane 34¢ in side view and FIG. 22 in
front view, FIG. 23 with attached belt sander 34f, FIG.
24 with an attached pump 34g, FIG. 25 with attached
compass saw 34h, FIG. 26 with an attached angular
type drill 34i, FIG. 27 with attached plate shearing
attachment 34k, FIG. 28 with an attached surface mill-
ing cutter arrangement 341, FIG. 29 with attached prun-
ing shears 34m, FIG. 30 with attached chain saw 34n,
FIG. 31 with attached grinding pedestal 340 and FIG.
32 with attached drill head 34p.

We claim;

1. Connecting arrangement for a machine tool having
an electromotor driving device in a housing and an
exchangeable operating device comprising a driving
shaft projecting from the housing of the driving device
and a receiving coupling part in a housing of the operat-
ing device receiving the driving shaft, so that the hous-
ings of the driving device and operating device may be
fixed together in a centered manner, wherein the hous-
ings of the driving device and operating device have
flat, perfectly equal contact surfaces disposed perpen-
dicularly in relation to the driving shaft, and wherein
the housings are fixed mutually untwistably on their
contact surface by means of axially outward protruding
centering pins on one contact surface and centering
openings on the other contact surface receiving the
centering pins, further comprising coupling means op-
erated from the outside of said contact surfaces when
said contact surfaces are fitted against each other in a
twist-secure manner.

2. Manually operated machine tool as in claim 1, in
which the driving shaft and the receiving coupling part
have chamferings for the automatic coupling.

3. Apparatus as in claim 2, in which the receiving
coupling of the coupling means is disposed within the
contact surface of the operating device and said cou-
pling means further includes a cylindrical lip surround-
ing said driving shaft having coupling tabs on the outer
periphery of said lip extending from the contact surface
of the driving device which serve to engage comple-
mentally formed tabs disposed around said receiving
coupling part on said operating device.

4. Apparatus as in claim 3, including a lever which
projects radially in relation to the driving shaft and is
attached to the cylindrical lip of the coupling means and
said lever is guided to the outside of said housing
through a radial lateral slit disposed behind the contact
surface of the driving device so as to provide disengage-
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ment of said coupling means remote from the contact
surfaces.

3. Apparatus as in claim 4, characterized in that the
lever is biased by a spring in the direction of closing of
the coupling means.

6. Apparatus as in claim §, wherein the two contact
surfaces are both formed with a flat covering flange
placed onto the housings of the devices.

7. A universal connecting arrangement for a driving
device and an operating device operated by the driving
device, said device comprising a drive shaft and said operat-
ing device comprising a bore to coaxially receive the shaft,
said devices comprising respective housings formed with
opposed contact surfaces perpendicular to the shaft and
coupling axis, and said housings being formed with respec-
tive second opposed surfaces adjacent the respective shaft
and bore, said second opposed surfaces being rotatably
interengageable with respect to each other, said contact
surfaces being outwardly circumferentially disposed from
said second opposed surfaces, and means operable from
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8

outside the eontacted contact surfaces to rotatably interen-
gage said second opposed surfaces, so as to nonrotatably
hold said contact surfaces, said means to rotatably interen-
gage said second opposed surfaces comprising a lever opera-
tively associated therewith, said lever projecting radially in
relation to said shaft and extending outwardly from said
contacted contact surfaces so as to provide engagement and
disengagement of said devices remote from said contact
surfaces in contact, whereby axial as well as angular tools
may be operated in a compact mode.

8. The connecting arrangement of claim 7, said means to
rotatably interengage said second opposed surfaces further
comprising self-centering means in connecting said devices.

9. The connecting arrangement of claim 7, wherein the
contact surfaces are equal.

10. The universal connecting arrangement of claim 7,
said driving device comprising a handle mounted in paral-

lel with the axis of the shaft.
. ¥ & W *



	Front Page
	Drawings
	Specification
	Claims

