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Fig. 1

(57) Abstract: The invention relates to the device for driving of lateral needle bar movement (1), especially of sewing machines
for button holes, comprising the driving shaft (2) of lateral movement mechanism provided with the driving cam (21) of lateral
movement and coupled with the driving shatt (11) of vertical movement of the needle bar (1). The device comprises the counter
shaft (5) connected by means of a tooth gear assembly to the driving shatt (11) of vertical movement of the needle bar (1), while
the counter shaft (5) is parallel with the driving shaft (2) of lateral movement mechanism and it is connected with the driving shaft
(2) of lateral movement mechanism by means of the toothed belt (6).
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Driving device for lateral needle bar movement

" Technical field

A device for driving of lateral needle bar movement, especially of sewing
machines for button holes, comprising a shaft for driving the lateral movement
mechanism provided with driving cam of lateral movement and coupled with

driving shaft of vertical movement of needle bar.

Bacquound art

The sewing machines used for stitching the button holes comprise a

mechanism for lateral needle bar movement which enables to secure the fabric

" in vicinity of a button hole by means of zig-zag stitch before cutting through or

after cutting through the button hole.

The device perforrhs'f;ch'ie‘; transfer of needle bar above the sewn material
at a moment when the needle‘ bar with needle is lifted above the fabric.

L
G

Upon sewing the Iateral movement is achieved by alternating shifting of
the needle bar itself, whlle sometlmes to this movement also the alternating side
movement of the table with the sewn material is being added. The required size
of lateral movement is adjustable within structural scope of possibilities of

mechanism coupled with needle bar and/or with the table.

. The drive of mechanism’ of needle bar lateral movement is reaiised by
means of a lateral movement shaft driven by a special motor, or preferably it is
derived from the main driving crank-shaft, by means of which the vertical
reversible movement of needlé bar is caused. At embodiment with common
motor the axis of lateral movement shaft is arranged perpendicularly -to the
crank-shaft. The Iateral‘mdvement shaft quite often comprises means to
balance the inertial forces mduced at reverse movement of lateral movement
mechanism. For the reason of mechanlsm s rigidity it is advantageous to mount
both ends of the lateral movement shaft into the frame of sewing machine. This

nevertheless requires that thgxshafts of lateral mpvement mechanism and of the
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drive of vertical movement -of: needle bar are skew, at the same time the
minimum mutual distance:of:their axis must enable a sufficient dimensioning of
the shafts.

- One of the knowniembodiments solves the coupling of the main driving
shaft and to it in a skew’:‘ manner perpendicula'r’ counter-shaft which drives the
lateral movement mechanism by means of gear assembly formed of cylindric
worm wheels. Such gear assemblles first of all feature high surface pressures
and high relative sliding speeds in the place of teeth engagement. The result is
a ‘great wear and from it resultlng inaccuracy of adjusted values for lateral
movement and inaccurate synchromsmg of vertical and lateral movement

P PO

motion of the needle bar.

N R iL

For transfer of the: qrjv;emfrom the main driving shaft to the cross lateral
movement shaft the solution according to the JP 2007029433 utilises the
conical hypoid gear assemblv This indeed features a high rigidity of the tooth in
the place of engagement and a calm running, nevertheless this is again a worm
gear assembly with a great si;ppage at engagement This requires lubrication
with special lubricants, W|thout which it loses its positive properties.
Simultaneously in the structure of the sewing machme it is practically impossible
to ensure the desired Iubncatlon in an acceptable manner. The disadvantage of
such an arrangement is als.o t}he _pnce of the gear assembly and the costs for its

possible adjustment.

The goal of the tech‘hical solution is to eliminate shortcomings of the
background art, espemally to reduce its production and operational costs, at the
same time to preserve the advantageous compact arrangement of two skew
running shafts for vertlcal movement of the needle and with it coupled

movement in direction of the Iateral movement

P
PRSI
foier st

Prlnclple of the mventlon MIRcH

The goal of technical’ solutlon has been achleved by a device for driving
the lateral needle bar movement, whose pnnCIpIe consists in that, it comprises

the counter shaft connected by means of a tooth gear assembly to the driving
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shaft of needie bar vertlcal movement while the counter shaft is parallel with
the driving shaft of Iateral movement mechanism and it is with the driving shaft

of lateral movement mechanlsm connected by means of a toothed belt.

l‘ .
PRV

At the same time it ié advantageous, when the counter shaft and the
driving shaft of needle bar vertlcal movement are mutually positioned in a skew

manner. This enables to use a common bevel gear.

The counter shaft connected with the driving shaft of needle bar vertical
movement by means of .bevel gear assembly in combination with gearing of
toothed belt enables an 'ea"éy 'skew arrangement of the driving shaft of needle

bar vertical movement and of the driving shaft of lateral movement mechanism.

At the same time It |s especrally preferred, if this bevel gear is a bevel
gear with straight teeth WhICh is price afferdable and features satisfactory
functional properties. - #"

To achieve more qu1et runnlng and a higher accuracy of bevel gear it is

advantageous to use the gear assembly with inclined or cyclopaloidal teeth.

To reduce the demand 'as for operation it is advantageous, if to the
toothed belt there is assigné’dya means for its stretching. Optimally tightened
toothed belt exerts a poeiti\iervimpact on accuracy of dependence at turning of
input and output shaft of g‘ea’r,,ing and on service life of the belt.

Description of the drawi‘nd §

e

An exemplary embodlment of the dewce according to the technical

w #

solution is schematically represented in the drawing where the Fig. 1 shows a

longitudinal view to the devrce and the Fig. 2 a ground plan of the device.
i y ft

1 .
X

HERR
Al

Examples of embodlment

The drive of the needle bar 1 in vertical direction is in a known manner
initiated by the driving cranlgehaft 11 driven by the not represented electro-
motor. The crank of the shaft and its coupling to the needle bar is not
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represented. The driving shaft is rotatable mounted in the frame 10 of sewing

machine.

The lateral movement motion of the needle bar 1 is initiated by a known
lateral movement mechanism, which comprises the shaft 2 for drive of the
lateral movement mechaniSm arranged in a skew manner with respect to the
driving shaft 11 of vertical movement of the needle bar 1. The shaft 2 for drive
of the lateral movement “mechanism is rotatable mounted in the frame 10 of
sewing machine. In a ground plan view the shafts 2 and 11 are mutually
perpendicular. To one end‘.‘ of the shaft 2 for drive of the lateral movement
mechanism there is attachéd the known driving cam 21 of lateral movement.
With the shaft 2 for drive of’ .‘Igteral movement mechanism there is further in a
fixed manner also connected the toothed pulley 22, and in exemplary

embodiment also the wheel 23 of manual steering
, % !
The lateral movement mechanism further comprises a two-armed

transmission lever 3 mounted by means of a pivot pin 31 in the frame 10 of
sewing machine. The plvot {prn 31 in vertical plane with respect to the frame 10
of the sewing machine |s |n a known manner controllably displaceable , for
example by means of the not represented gate. By means of this arrangement
the size of lateral movement is defined, at the same time the size of lateral
movement may be adjusted The transm|SS|on lever 3 on one of its ends is
provided with removable fork 32 which with its |nner surface of its forking is in
contact with perimeter of the driving cam 21. The second end of the
transmission lever 3 is ln a jomt manner connected with the in detail not
represented known leverage 4 serving to initiate motion of the lower guiding
bearing 12 of the needle bar_l - On outer surface of the lower guiding bearing 12
of the needle bar 1 a not regresented known device for turning of needle is
arranged. The upper endfof*'ftffife-:‘needle bar 1 in a known manner is mounted in
the frame 10 of the machihe by’ means of the spherical bearing 13.

The driving shaft 11 of vertlcal movement of the needle bar 1 by means

of the tooth bevel gear is connected with the counter shaft 5 mounted rotatable
in the frame 10 of the sewmg -machine. In the exemplary embodiment the bevel

gear has a straight teeth, *in;otf'jfer exemplary embodiments has a inclined teeth,
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possibly cyclopaloidal. The shafts 11 and § are mutually positioned in a skew
manner and are perpendicular. On the driving shaft 11 of vertical movement of
the needle bar 1 in a fixed manner is mounted the pinion 14, whichis in‘
engagement with the tooth wheel 51 mounted in a fixed manner on the counter
shaft 5. On the counter 'ﬁsh(a‘ftu there is further in a fixed manner mounted the
tooth pulley 52.

On the shaft 2 of drive of lateral movement mechanism the tooth pulley
22 is attached, which is with toothed belt 6 connected with tooth pulley 52 of the
counter shaft 5. The tension pulley 61 abuts on.the outer surface of the toothed
belt 6. o

At sewing the driving shaft 11 of vertical movement of the needle bar 1 is
rotating, which imparts the needle bar 1 the. reversible vertical movement.
Rotation of the driving shaft 11 by means of the bevel tooth gear formed of the
pinion 14 and the toothed w_hegl 51 and the gear with toothed belt 6 is brought
to the shaft 2 of the drive‘of& Iéteral movement mechanism. A total gear ratio of
the bevel gear and to it adjomlng gear of toothed belt has the value of 2, this
means the shaft 2 of drive of the lateral movement mechanism is rotating in a
half speed with respect to th.é“shaft 11 of vertical movement of the needle bar 1.
The driving cam 2 at rotatlon is acting upon the inner side surfaces of the
sensing fork 32 of the transmlssmn lever 3. The transmission lever swings
around the pivot pin 31 which moves in a controlled manner in the gate, at the
same time its second end moves by means of the leverage 4 the lower guiding
bearing 12 of the needle bar. This movement is performed in a plane being
perpendicular to running of:thesewn material, this is in the plane being parallel
with plane of the Fig. 1 SOfth?t,the desired lateral movement is achieved. -

Initial tension of thérytbﬁéi’fﬁed belt 6, which during running of the machine

-~

is reduced due to its st're'tch‘lng as a result of material fatigue, may be

periodically adjusted by means of stretching means containing the contact

tension pulley 61. l i 5
e b

The device accordilﬁg;ﬁ'c};.;he technical solution may replace the hypoidal

gearing, possibly other tooth' ‘gé}’,gring with acceptable slippage of engaging teeth

enabling coupling of two ;SKEet,yy@nd in the ground plan mutually perpendicular
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shafts, which is from the pomt of view of lubrication, acquisition costs as well as
maintenance very demandlng Moreover, arrangement with gearing with
toothed belt increases vanablllty of the structural arrangement of the space in
the box of sewing machlne Geanng by means of the toothed belt at the same
time does not require any .]yb_dncatlon and it features a minimum operational

ToaLThe

noise.
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List of referential markings

1

10
11
12
13
14

21

22

23

31

32

51

52

61

needle bar

frame of sewing machine

driving shaft (of vertical movement of needle bar)

lower guiding bearing (of needle bar)

spherical bearing (of upper end of needle bar)

pinion (of bevel gear)

shaft of drive of lateral movement mechanism

cam S

tooth pulley (of‘drivir:lg shaft of lateral movement mechanism)
wheel of mandéi éifgering

transmission lever

pivot pin (of gearing lever)

sensing fork (of ggag@ng lever)

leverage (of vertical, drive qf lower guiding bearing of needle bar)
counter shaft , ... _

tooth wheel (of. bevel,gear) -

tooth pulley (of gogm';er shaft) |

toothed belt ;...

tension pulley "
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CLAIMS

1. The device -for driving of lateral needle bar movement (1),
especially of sewing machines for button holes, comprising the driving shaft (2)
of lateral movement mechanism provided with the driving cam (21) of lateral
movement and coupled with the driving shaft (11) of vertical movement of
needle bar (1), characterised in that it comprises the counter shaft (5)
connected by means of a tooth gear assembly to the driving shaft (11) of
vertical movement of the needle bar (1), while the counter shaft (5) is parallel
with the driving shaft (2) .of lateral movement mechanism and it is connected
with the driving shaft (2) of .lateral movement mechanism by means of the
toothed belt (6).

2. The deviceéadcérding to the claim 1, characterised in that, the
counter shaft (56) and the driving shaft (11) of vertical movement of the needle
bar (1) are mutually positioned in skew manner.

3. The device aécérding to the claim 2, characterised in that, the
tooth gear assembly, by imeans of which the counter shaft (5) is connected to
the driving shaft (11) of vertical movement of the needle bar (1), is the bevel
gear with straight teeth. .. { ..

4. The device according to the claim 2, characterised in that, the
tooth gear assembly, by means of which the counter shaft (5) is connected to
the driving shaft (11) of ?\/eﬁic%al movement of the needle bar (1) is the bevel
gear with inclined teeth. '

[ Vi -

5. The device according to the claim 2, characterised in that, the
tooth gear assembly, by means of which the counter shaft (5) is connected to
the driving shaft (11) of vertical movement of the needle bar (1) is the bevel
gear with cyclopaloidal teeth.:: ..-. o
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6. The device a&bprding to any of the previous claims, characterised
in that to the toothed belt '(6)_there is assigned the means for its stretching.
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